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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

SITE ACCESSIBILITY 

AND EGRESS PATH 

OF TRAVEL

A1-00

SITE PLAN

SCALE: 1" = 80'-0"

ENLARGED SITE PLAN

SCALE: 1" = 25'-0"

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB
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CODE COMPLIANCE FIRST FLOOR PLAN

SCALE: 1/32" : 1'-0"

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

CODE COMPLIANCE

FIRST FLOOR PLAN

A1-01

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB
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CODE COMPLIANCE BASEMENT LEVEL FLOOR PLAN

SCALE: 1/16"=1'-0"

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

CODE COMPLIANCE

BASEMENT LEVEL

FLOOR PLAN

A1-02

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

07/23/2018 08:10:09 AM
#[ S171641-37-00 ]



FB FB FB FB SB

SB

S
B

S
B

S
B

S
B

S
B

SB SB SB SB SB

S
B

FB

NON-HAZARDOUS STERILE 

PROCESSING ROOM

HAZARDOUS STERILE

PROCESSING ROOM

OFFICE

MAIN

PHARMACY

OFFICE

OFFICE

ALL GENDER

TOILET

LOCKER AREA

OFFICE

ANTE

ROOM

WAITING

AREA

COMPUTER

STATION

RECEPTION

CONFERENCE

AREA

WORK

STATION

WORK

STATION

WORK

STATION

MEDICAL

RECORDS

6
'
-
2
"

1'-6"

6'-11"

4
'
-
0
"

4
'
-
8
"

3'-0"

1
'
-
8
"

5'-0"

PHARMACY FLOOR PLAN

SCALE: 1/4" = 1'-0"

A1-03

PHARMACY FLOOR PLAN
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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

PHARMACY FLOOR PLAN KEYNOTES:
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AFF
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SPACE CENTERED ON SINK.
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UNDER SINK 19" MAX.

CENTERLINE OF SEAT

COVER DISPENSER

RECESSED COMBINATION

TISSUE

DISPENSER, SEAT COVER

DISPENSER

AND NAPKIN DISPENSER

1 1/2" x 42" GRAB BAR

SET CENTERLINE OF BAR 33"

A.F.F. SEE BACKING DETAIL

10/S-1 FOR SUPPORT.
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SPACE
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24"x36" ANGLE FRAME MIRROR W/ 5" SHELF

SURFACE MOUNTED SOAP DISPENSER (OFCI)

RECESSED SEAT COVER DISPENSER

RECESSED SEAT COVER DISP, NAPKIN DISP,

TISSUE DISPENSER

36" GRAB BAR W/ CONCEALED MOUNTING

RECESSED MULTI-ROLL TOILET TISSURE DISPENSER

B-155

B-3888

B-3574

B-3474

B-6806X36

ACCESSORY SCHED.- TOILET

TAG

NOTE: MODEL NUMBERS REFERENCED REFER TO "BOBRICK WASHROOM

EQUIPMENT CO."

RECESSED PAPER TOWEL DISPENSER & WASTE

REC. (600 C-FOLD)

RECESSED SANITARY NAPKIN DISPENSER

DESCRIPTION

NUMBER

B-353

B-38034

B-166 2436

MODEL

CLOTHES HOOK AND BUMPERB-212

42" GRAB BAR W/ CONCEALED MOUNTING.B-6806X42

RECESSED PAPER TOWEL DISPENSER & WASTE

REC. (300 C-FOLD)
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BACKING PLATE 10/SD1

(INSTALLED  PER

MANUFACTURER

SPECIFICATIONS)

A1-04

ADA COMPLIANCE DETAILS
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1

ACCESSIBLE TOILET PLAN

 1/2" = 1'-0"

2

SANITARY FACILITIES SIGNAGE

 1" = 1'-0"
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OUTLETS AND
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MOUNTING HEIGHT
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PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

PHASING PLAN KEYNOTES:

INSTALL COMPOUNDING WORK STATION ISO 5 POSITIVE (EQUIPMENT 005) -

REFRIGERATOR IN PHASE I AND MOVE IT TO PHASE II AFTER CONSTRUCTION

COMPLETION.

INSTALL EQUIPMENT 032 ISOLATOR AND REMOVE AFTER CONSTRUCTION

COMPLETION.

DEMARCATION LINE. FLOOR MARKING 2 " WIDE YELLOW TAPE.

TEMPORARY MOBILE EYE WASH STATION.

TEMPORARY MOBILE SCRUB SINK STATION.

LIMITS OF SEGREGATED AREA AROUND BUFFER AREA.

INSTALL FIRE RESISTIVE CORRUGATED BOARD - COROPLAST® FIREWALL FRB

CLASS 94V-2 ABOVE SEGREGATED STERILE COMPOUNDING AREA. SECURE

CORRUGATED BOARD TO CEILING GRID WITH 16 GAGE WIRE TIE TO CEILING

GRID @ 16" O.C. KEEP ALL CEILING FIXTURES OPEN AND ACCESSIBLE

INCLUDING LIGHTS, FIRE PROTECTION, FIRE ALARM, AIR DIFFUSERS AND

RETURN AND ALL OTHER EQUIPMENT.

DONNING AND DOFFING AREA.

ADD SIGN INCLUDING FULL NAME OF TEMPORARY PHARMACY ROOM NAME PER

PLAN SHOWN IN 1/A4-00 "SEGREGATED STERILE NON-HAZARDOUS COMPOUNDING

AREA B.U.D. WILL NOT EXCEED 12 HOURS."

INSTALL TEMPORARY WALL AROUND TEMPORARY SEGREGATED STERILE

COMPOUNDING AREA DURING PHASE I, TO BE REMOVED AT THE COMPLETION OF

PHASE II. COMPOSED OF FIRE RESISTIVE CORRUGATED BOARD - COROPLAST®

FIREWALL FRB CLASS 94V-2 ON 250S162-33 LIGHTWEIGHT METAL STUDS

SPACED AT 16" O.C. FROM FLOOR TO CEILING.
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A4-01

DEMOLITION 

FLOOR PLAN

DEMOLITION FLOOR PLAN

SCALE: 1/4" = 1'-0"

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB
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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

DEMOLITION GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING DEMOLITION.

2. THE GENERAL CONTRACTOR SHALL COORDINATE ALL PHASING, ACCESS,

DEBRIS REMOVAL, STAGING AREAS AND HOURS OF CONSTRUCTION WITH

OWNER PRIOR TO START OF DEMOLITION.

3. THE GENERAL CONTRACTOR SHALL COORDINATE WITH STRUCTURAL, MEP,

FIRE ALARM, FIRE PROTECTION, NURSE CALL, INTERIORS AND EQUIPMENT

DRAWINGS PRIOR TO STARTING DEMOLITION. THE PROJECT MANUAL AND ALL

DRAWINGS IN THE CONSTRUCTION DRAWINGS SHALL BE PART OF THE

CONSTRUCTION DOCUMENTS.

4. THE GENERAL CONTRACTOR SHALL SEPARATE DISSIMILAR METALS WITH

BUILDING PAPER OR PLASTIC SHIM.

5. THE GENERAL CONTRACTOR SHALL X-RAY AND/OR ULTRASOUND THE

EXISTING CONCRETE FLOORS AND FLOOR ABOVE FOR ANY POSSIBLE

EMBEDDED CONDUITS, STRUCTURAL REBAR OR UNFORESEEN CONDITION

THAT MIGHT IMPEDE THE ANCHORING OF EQUIPMENT OR CONFLICT WITH

CORE DRILLING PRIOR TO START OF CONSTRUCTION.

6. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

7. CONTRACTOR STAGING TO BE IN THE ROOMS UNDER REMODEL.

8. CONTRACTOR PARKING TO BE IN CONTRACTOR DESIGNATED PARKING

AREA.

9. THE CONTRACTOR SHALL ENSURE THAT THE AREA UNDER REMODEL IS

LOCKED AND OTHERWISE SECURED AFTER HOURS.

10. UNLESS OTHERWISE NOTED, CONTRACTOR SHALL COORDINATE WITH THE

OWNER THE REMOVAL OF  EXISTING EQUIPMENT  INDICATED ON

DRAWINGS.

11. DASHED LINES INDICATE ITEMS TO BE DEMOLISHED OR  REMOVED. REFER TO

FLOOR PLAN, CEILING PLAN AND ROOM FINISH SCHEDULE ALONG WITH

MECHANICAL, PLUMBING, ELECTRICAL, FIRE PROTECTION, AND FIRE ALARM

SECTIONS FOR FURTHER DESCRIPTION OF SCOPE OF WORK.

12. REFER TO DEMOLITION PLAN FOR NOTES INDICATING TYPE OF FINISHES

WITHIN THE EXISTING SPACE TO BE REMOVED.

13. REFER TO RELATED PLANS FOR PORTIONS OF EXISTING CONSTRUCTION

SCHEDULED TO REMAIN.

14. PATCH NEW WORK TO MATCH AND ALIGN WITH THE EXISTING. COMPLETELY

REMOVE EXISTING FINISHES WHERE NEW FINISHES ARE SCHEDULED.

15. CONTRACTOR SHALL PRESERVE AND PROTECT THE  EXISTING AREA,

EQUIPMENT, CABINETRY ETC. ADJACENT TO THE AREA OF WORK

16. REFER TO NEW PLAN AND INTERIOR ELEVATIONS FOR LOCATION OF NEW

WALL CONNECTIONS, OPENINGS, RECESSED ITEMS, BACKING PLATES,

ETC. AT EXISTING WALLS. REMOVE GYPSUM BOARD WHERE NEEDED TO

ACCOMMODATE FOR THE ABOVE WORK.

17. CAP AND CLOSE ALL ABANDONED OPENINGS AT EXISTING SLAB. FILL AND

PATCH TO LEVEL FLOOR.  REFER TO STRUCTURAL DETAIL FOR INFILL

OPENING DETAIL. NOTE THAT THE NUMBER OF EXISTING OPENINGS TO BE

FILLED IS ONLY INDICATIVE, REFER TO MEP FOR MORE INFORMATION.

NOTIFY ARCHITECT OF UNCOVERED EXISTING CONDITIONS.

18. CONTRACTOR SHALL PRESERVE AND PROTECT THE PORTIONS OF THE

EXISTING OVERHEAD PAGING, TELEPHONE, DATA AND ELECTRICAL LINES

DURING THE COURSE OF CONSTRUCTION. MANY OF THE SYSTEMS ARE

SCHEDULED FOR REUSE BY THE OWNER UNDER THIS OR SEPERATE

CONTRACTS.

19. GENERAL CONTRACTOR TO PROVIDE NEGATIVE PRESSURE

AND FILTER THE AIR WITH HEPA FILTRATION AND EXHAUST FILTER AIR

THROUGH EXHAUST SYSTEM. G.C. TO SECURE AN INFECTION CONTROL

PERMIT FROM TRI-CITY MEDICAL CENTER PRIOR TO STARTING

CONSTRUCTION.

20. EXISTING EQUIPMENT SHALL BE RELOCATED BY G.C. COORDINATE

TEMPORARY  LOCATION WITH OWNER. MOVE BACK EQUIPMENT FOR FINAL

LOCATION PER EQUIPMENT FLOOR PLAN.

DEMOLITION KEYNOTES:

® 
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PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

GENERAL FLOOR PLAN NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND

MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. THE GENERAL CONTRACTOR SHALL COORDINATE ALL PHASING, ACCESS,

DEBRIS REMOVAL, STAGING AREAS AND HOURS OF CONSTRUCTION WITH

OWNER PRIOR TO START OF CONSTRUCTION.

3. THE GENERAL CONTRACTOR SHALL COORDINATE WITH STRUCTURAL, MEP,

FIRE ALARM, FIRE PROTECTION, NURSE CALL, INTERIORS AND EQUIPMENT

DRAWINGS PRIOR TO STARTING CONSTRUCTION. THE PROJECT MANUAL AND

ALL DRAWINGS IN THE CONSTRUCTION DRAWINGS SHALL BE PART OF THE

CONSTRUCTION DOCUMENTS.

4. THE GENERAL CONTRACTOR SHALL SEPARATE DISSIMILAR METALS WITH

BUILDING PAPER OR PLASTIC SHIM.

5. THE GENERAL CONTRACTOR SHALL X-RAY AND/OR ULTRASOUND THE EXISTING

CONCRETE FLOORS AND FLOOR ABOVE FOR ANY POSSIBLE EMBEDDED

CONDUITS, STRUCTURAL REBAR OR UNFORESEEN CONDITION THAT IS OUTSIDE

THE SCOPE OF WORK AND MIGHT IMPEDE THE ANCHORING OF EQUIPMENT OR

CONFLICT WITH TRENCHING PRIOR TO CONSTRUCTION.

6. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

7. CONTRACTOR STAGING TO BE IN THE ROOMS UNDER REMODEL.

8. CONTRACTOR PARKING TO BE IN CONTRACTOR DESIGNATED PARKING AREA.

9. THE CONTRACTOR SHALL ENSURE THAT THE AREA UNDER REMODEL IS

LOCKED AND OTHERWISE SECURED AFTER HOURS.

10. VERIFY ALL DIMENSIONS WITH EQUIPMENT SCHEDULE PRIOR TO START OF

CONSTRUCTION.

11. REFER TO EQUIPMENT PLAN, CEILING PLAN, INTERIOR ELEVATIONS AND ROOM

FINISH SCHEDULE ALONG WITH MECHANICAL, ELECTRICAL, PLUMBING, FIRE

PROTECTION, AND FIRE ALARM SECTIONS FOR FURTHER DESCRIPTION OF

SCOPE OF WORK.

12. REFER TO FINISH PLAN AND SCHEDULE AND INTERIOR DESIGN DOCUMENTS

FOR TYPES OF FINISHES.

13. FOR DOOR INFORMATION REFER TO DOOR SCHEDULE, SHEET A6-00.

14. REFER TO SHEETS A1-00 AND A1-04 FOR ACCESSIBILITY REQUIREMENTS.

15. PROVIDE ACOUSTICAL INSULATION IN ALL NEW WALL ASSEMBLIES.

16. THE GENERAL CONTRACTOR SHALL VERIFY THE LEVELNESS OF THE SLAB AT

ALL NEW DOOR LOCATIONS PRIOR TO CONSTRUCTION. APPLY LEVELING

MATERIAL AS NECESSARY DURING CONSTRUCTION TO ACHIEVE MAX. OF 3/8"

CLEARANCE FROM FINISH FLOOR TO UNDERSIDE OF NEW DOOR, REPLACE

FINISHES TO MATCH EXISTING AS NEEDED.

17. THE GENERAL CONTRACTOR SHALL SEISMICALLY ANCHOR ALL EXISTING AND

NEW BUILDING SYSTEMS ABOVE CEILING INCLUDING BUT NOT LIMITED TO

DUCTWORK, ELECTRICAL CONDUITS AND TRAYS, SPRINKLER PIPES, PLUMBING

PIPES, ETC. REFER TO A0-00 FOR MORE INFORMATION.

18. PROVIDE GROMMET HOLE IN COUNTER ABOVE ALL POWER AND DATA

OUTLETS LOCATED UNDER NEW COUNTER.

FLOOR PLAN KEYNOTES:

NEW NON-RATED INFILL PARTITION. SEE DETAIL 3/A5-10.

PATCH WALL TO MATCH EXISTING ADJACENT.

NEW STAINLESS STEEL OVERHEAD AND BASE CABINETS.

NEW SHEET VINYL FLOORING AND BASE.

ISO 7 COMPLIANT SPACE.

ISO 8 COMPLIANT SPACE.

NEW DOOR AND FRAME.

NEW NON-RATED PARTITION.

REINSTALL EXISTING SENSOR PLATE DOOR OPEN.

SLIDING WINDOW & WALL FRAMING TO REMAIN. REMOVE

CORIAN COUNTER TOP IN IV PREP ROOM & REPLACE

WITH STAINLESS STEEL COUNTER TOP.  REMOVE

PLASTIC LAMINATED SHELVING & COUNTERTOP &

REPLACE WITH STAINLESS STEEL CABINET & COUNTER.

NEW FULL HEIGHT STAINLESS STEEL CABINET.

3'-0" x 3'-10" SLIDING WINDOW. SHALL BE SELF-CLOSING,

PASS-THROUGH ALUMINUM FRAME W/ KYNAR WHITE

FINISH. GLASS SHALL BE TEMPERED. MANUFACTURED BY

'QUICKSERV' OR EQ.

USE EXISTING BACKING CHANNELS TO ANCHOR LOWER

& UPPER CABINETS. ADD 5/8"  GWB TO EXISTING STUDS.

PATCH FLOOR FINISH TO FILL OLD ANCHOR HOLES. FILL

HOLES W / NON SHRINK GROUT.

EXISTING DOOR OPERATOR SENSOR PLATE TO REMAIN

AND TO BE USED FOR NEW DOOR.

PRIME AND PAINT WALLS.

STEEL BRACKET PER DETAIL 9/A5-80. PRIME AND PAINT.

CUSTOM FABRICATED STAINLESS STEEL SINK TO BE

WELDED AND POLISHED FLUSH WITH COUNTERTOP. SEE

DETAIL 9/A5-80.

DONNING & DOFFING AREA.

WALL MOUNTED CLEANING SUPPLIES.

EYE WASH, SEE P2-10.

FLOOR MARKING 2 " WIDE YELLOW TAPE INDICATING

SEGREGATED AREA.

HAZARDOUS DRUGS COMPOUNDING.

NON-HAZARDOUS DRUGS COMPOUNDING.

INSTALL NEW WALL PROTECTION FROM FLOOR TO

UNDERSIDE OF CEILING WITH WP-1 PER ID SHEETS.

1"X1" CERAMIC FLOOR TILE AND 4"X4" TILE WALL

PROTECTION. SEE ID SHEETS FOR COLOR AND DETAILS.

EXISTING SINK DRAIN.

NEW SINK DRAIN.

SLAB FILL PER DETAIL 6/SD3.

INSTALL SISTER STUDS AND BACKING PLATE TO

SUPPORT GRAB BAR PER DETAIL 10B/S-1.

NEW SINK DRAIN PIPE.

REINSTALL BATHROOM ACCESSORY PER DETAILS ON

SHEET A1-04.
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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

RCP DEMOLITION NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND

MEASUREMENTS IN THE FIELD PRIOR TO STARTING DEMOLITION.

2. THE GENERAL CONTRACTOR SHALL COORDINATE ALL PHASING, ACCESS,

DEBRIS REMOVAL, STAGING AREAS AND HOURS OF CONSTRUCTION WITH

OWNER PRIOR TO START OF DEMOLITION.

3. THE GENERAL CONTRACTOR SHALL COORDINATE WITH STRUCTURAL, MEP,

FIRE ALARM, FIRE PROTECTION, NURSE CALL, INTERIORS AND EQUIPMENT

DRAWINGS PRIOR TO STARTING DEMOLITION. THE PROJECT MANUAL AND

ALL DRAWINGS IN THE CONSTRUCTION DRAWINGS SHALL BE PART OF THE

CONSTRUCTION DOCUMENTS.

4. THE GENERAL CONTRACTOR SHALL SEPARATE DISSIMILAR METALS WITH

BUILDING PAPER OR PLASTIC SHIM.

5. THE GENERAL CONTRACTOR SHALL X-RAY AND/OR ULTRASOUND THE

EXISTING CONCRETE FLOORS FOR ANY POSSIBLE EMBEDDED CONDUITS,

STRUCTURAL REBAR OR UNFORESEEN CONDITION THAT IS OUTSIDE THE

SCOPE OF WORK AND MIGHT IMPEDE THE ANCHORING OF EQUIPMENT OR

CONFLICT WITH TRENCHING PRIOR TO CONSTRUCTION.

6. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

7. CONTRACTOR STAGING TO BE IN THE ROOMS UNDER REMODEL.

8. CONTRACTOR PARKING TO BE IN CONTRACTOR DESIGNATED PARKING

AREA.

9. THE CONTRACTOR SHALL ENSURE THAT THE AREA UNDER REMODEL IS

LOCKED AND OTHERWISE SECURED AFTER HOURS.

10. UNLESS OTHERWISE NOTED, CONTRACTOR SHALL COORDINATE WITH THE

OWNER THE REMOVAL OF EXISTING EQUIPMENT INDICATED ON DRAWINGS.

11. DASHED LINES INDICATE ITEMS TO BE DEMOLISHED OR REMOVED.

REFER TO CEILING PLAN,  ROOM FINISH SCHEDULE ALONG WITH

MECHANICAL AND ELECTRICAL SECTIONS FOR FURTHER DESCRIPTION

OF SCOPE OF WORK.

12. REFER TO DEMOLITION PLAN FOR NOTES INDICATING TYPE OF FINISHES

WITHIN THE EXISTING SPACE TO BE REMOVED.

13. REFER TO RELATED PLANS FOR PORTIONS OF EXISTING CONSTRUCTION

SCHEDULED TO REMAIN.

14. PATCH NEW WORK TO MATCH AND ALIGN WITH THE EXISTING.

COMPLETELY REMOVE EXISTING FINISHES WHERE NEW FINISHES ARE

SCHEDULED.

15. CONTRACTOR SHALL PRESERVE AND PROTECT THE  EXISTING

OVERHEAD EQUIPMENT, LIGHTING, FIRE ALARM, FIRE SPRINKLER,

PAGING, PHONE, DATA, ELECTRICAL LINES, ETC. SCHEDULED TO

REMAIN DURING THE COURSE OF DEMOLITION. MANY OF THE SYSTEMS

ARE SCHEDULED FOR REUSE BY THE OWNER UNDER THIS OR

SEPARATE CONTRACTS.

16. PROVIDE DUST CURTAIN ABOVE CEILING AND ISOLATE CONSTRUCTION

AREA FROM THE REMAINDER OF THE FLOOR. PROVIDE A FLEX DUCT

FROM SEALED AREA ABOVE CONSTRUCTION AREA, ROUTED AND

EXHAUSTED INTO EXISTING EXHAUST SYSTEM.

MATERIAL LEGEND:

PARTITION LEGEND:

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

RCP DEMOLITION KEYNOTES:

10

11

NOT USED.

NOT USED.

1

2

3

GWB CEILING TO REMAIN.

REMOVE 24"X24" ACP CEILING.

REMOVE LIGHT FIXTURE, REFER TO ELEC. DWGS.

4

REMOVE MECH. AIR REGISTER - REFER TO MECH.

DWGS.

5

REMOVE EXISTING GWB AND SOFFIT.

6

7

REMOVE SPRINKLER HEAD.

8

REMOVE EXISTING GWB CEILING.

9

REMOVE EXISTING CEILING DEVICE, SAVE TO

REINSTALL.

REMOVE EXISTING GYPSUM BOARD SOFFIT AND

METAL FRAMING.

12

ERECT AND TIGHTLY SEAL TO TOP OF PARTITION AND TO

UNDERSIDE OF DECK WITH VISQUEEN. TAPE ALL EDGES TO

STOP AIR LEAKAGE.

13

REMOVE EXISTING CEILING TILES, LIGHTS, HVAC GRILLS AS

NEEDED TO ERECT DUCTWORK ABOVE. PROVIDE TEMPORARY

INFECTION CONTROL PARTITION WITH HEPA-FILTERED

NEGATIVE AIR. TO COVER AREA AS NEEDED.

14

SALVAGE OR PRESERVE AND PROTECT ALL CEILING

EQUIPMENT AND TILES. ALL TO BE REINSTALLED.

15

REMOVE EXISTING LIGHT FIXTURE, SAVE FOR

REINSTALLATION.

DEMOLITION TOILET RCP

SCALE: 1/4" = 1'-0"
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REFLECTED 

CEILING PLAN

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.
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RCP GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND

MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. THE GENERAL CONTRACTOR SHALL COORDINATE ALL PHASING, ACCESS,

DEBRIS REMOVAL, STAGING AREAS AND HOURS OF CONSTRUCTION WITH

OWNER PRIOR TO START OF CONSTRUCTION.

3. THE GENERAL CONTRACTOR SHALL COORDINATE WITH STRUCTURAL, MEP,

FIRE ALARM, FIRE PROTECTION, NURSE CALL, INTERIORS AND EQUIPMENT

DRAWINGS PRIOR TO STARTING CONSTRUCTION. THE PROJECT MANUAL

AND ALL DRAWINGS IN THE CONSTRUCTION DRAWINGS SHALL BE PART OF

THE CONSTRUCTION DOCUMENTS.

4. THE GENERAL CONTRACTOR SHALL SEPARATE DISSIMILAR METALS WITH

BUILDING PAPER OR PLASTIC SHIM.

5. THE GENERAL CONTRACTOR SHALL X-RAY AND/OR ULTRASOUND THE

EXISTING CONCRETE FLOORS FOR ANY POSSIBLE EMBEDDED CONDUITS,

STRUCTURAL REBAR OR UNFORESEEN CONDITION THAT IS OUTSIDE THE

SCOPE OF WORK AND MIGHT IMPEDE THE ANCHORING OF EQUIPMENT OR

CONFLICT WITH TRENCHING PRIOR TO CONSTRUCTION.

6. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

7. CONTRACTOR STAGING TO BE IN THE ROOMS UNDER REMODEL.

8. CONTRACTOR PARKING TO BE IN CONTRACTOR DESIGNATED PARKING

AREA.

9. THE CONTRACTOR SHALL ENSURE THAT THE AREA UNDER REMODEL IS

LOCKED AND OTHERWISE SECURED AFTER HOURS.

10. CEILING HEIGHTS TO MATCH EXISITNG UNLESS OTHERWISE NOTED (NOT

LESS THAN 8'-0")

11. REFER TO SHEET A5-60 AND A5-70 FOR CEILING DETAILS.

12. REFER TO ELECTRICAL DRAWINGS FOR LIGHT FIXTURE TYPES.

13. FIRE SPRINKLER HEAD LAYOUT MUST BE APPROVED BY ARCHITECT PRIOR

TO INSTALLATION, ALL EXPOSED SPRINKLER HEAD COMPONENTS SHALL

BE WHITE.

14. REPLACE EXISTING LENSES FOR 2X2 AND 2X4 LIGHT FIXTURES.

15. REPLACE ALL GRILLES, DIFFUSERS AND REGISTERS WITH NEW.

RCP KEYNOTES:

1 NEW CEILING ACCESS PANEL, PRIME AND PAINT - REFER TO

DETAIL 7/A5-60.

NEW LIGHT FIXTURE, REFER TO ELEC. DWGS.3

NEW HEPA FILTER. REFER TO MECHANICAL

DRAWINGS. TYP.

4

RELOCATED SPRINKLER HEAD.5

2 PRIME AND  PAINT GYPSUM BOARD CEILING.

RELOCATED PAGING SPEAKER.6

NEW SMOKE DETECTOR.7

NEW CEILING GRID AND TILE TO MATCH EXISTING.8

PATCH WITH GYPSUM BOARD CEILING, PRIME

AND PAINT TO MATCH EXISTING CEILING.

9

NEW ACOUSTICAL TILE PANEL, SAND, PRIME AND

PAINT EXISTING CEILING GRID.

10

RE-ERECT ALL TEMPORARILY REMOVED HVAC

GRILLES, T-BAR CEILING, SAND, PRIME AND PAINT

T-BAR CEILING AND INSTALL NEW ACOUSTICAL

CEILING TILES TO MATCH EXISTING.

11

NEW SOFFIT AT TOP OF CABINET.12

REINSTALL EXISTING LIGHT FIXTURE.13

REINSTALL ALL SALVAGED CEILING TILES AND

CEILING EQUIPMENT IN EXISTING LOCATIONS.

NEW CEILING TILES IN ALCOVE TO MATCH

EXISTING.

14

NEW CAN LIGHT.15

CUT EXISTING CEILING TILES TO FIT NEW WALL DEPTH.16

MATERIAL LEGEND:

REFLECTED CEILING PLAN

SCALE: 1/4" = 1'-0"

NEW TOILET RCP

SCALE: 1/4" = 1'-0"
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A4-40

INTERIOR

ELEVATIONS

EQUIPMENT SCHEDULE

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.
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LEGEND:

NON-HD ROOM SOUTH

SCALE:1/4" = 1'-0"

HD RM NORTH

SCALE:1/4" = 1'-0"

HD RM WEST

SCALE:1/4" = 1'-0"

NON-HD ROOM NORTH

SCALE:1/4" = 1'-0"

NON-HD ROOM WEST

SCALE:1/4" = 1'-0"

HD RM SOUTH

SCALE:1/4" = 1'-0"

NON-HD ROOM EAST

SCALE:1/4" = 1'-0"

HD RM EAST

SCALE:1/4" = 1'-0"

ELEVATION KEYNOTES:

TOILET WEST

SCALE:1/4" = 1'-0"

TOILET SOUTH

SCALE:1/4" = 1'-0"

TOILET EAST

SCALE:1/4" = 1'-0"

TOILET NORTH

SCALE:1/4" = 1'-0"

INTERIOR ELEVATION GENERAL NOTES:
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SCALE:1/4" = 1'-0"
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EQUIPMENT SCHEDULE

ANTE ROOM WEST

SCALE:1/4" = 1'-0"

ANTE ROOM NORTH

SCALE:1/4" = 1'-0"

ANTE ROOM SOUTH

SCALE:1/4" = 1'-0"

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

ELEVATION KEYNOTES:

LEGEND:

INTERIOR ELEVATION GENERAL NOTES:
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1. Wall Assembly — The 1, 2, 3 or 4 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the

manner described in the individual U300 or U400 Series Wall or Partition Designs in the UL Fire Resistance Directory and shall include the

following construction features:

A. Studs — Wall framing may consist of either wood studs (max 2 h fire rated assemblies) or steel channel studs. Wood studs to consist of

nom 2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC with nom 2 by 4 in. (51 by 102 mm) lumber end plates and cross braces.

Steel studs to be min 3-5/8 in. (92 mm) wide by 1-3/8 in. (35 mm) deep channels spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — Nom 1/2 or 5/8 in. (13 or 16 mm) thick, 4 ft. (122 cm) wide with square or tapered edges. The gypsum wallboard type,

thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual U300 or U400 Series Design in the

UL Fire Resistance Directory. Max diam of opening is 26 in. (660 mm).

2. Through-Penetrant — One metallic pipe, conduit or tubing installed either concentrically or eccentrically within the firestop system. The

annular space between pipe, conduit or tubing and periphery of opening shall be min of 0 in / (0 mm). (point contact) to max 2 in. (51 mm) Pipe

conduit or tubing to be rigidly supported on both sides of wall assembly. The following types and sizes of metallic pipes, conduits or tubing may

be used:

A. Steel Pipe — Nom 24 in. (610 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Iron Pipe — Nom 24 in. (610 mm) diam (or smaller) service weight (or heavier) cast iron soil pipe, nom 12 in (305 mm) diam (or smaller)

or Class 50 (or heavier) ductile iron pressure pipe.

C. Conduit — Nom 6 in. (152 mm) diam (or smaller) steel conduit or nom 4 in (102 mm) diam (or smaller) steel electrical metallic tubing

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing

E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

F. Through Penetrating Product* — Flexible Metal Piping The following types of steel flexible metal gas piping may be used:

1. Nom 2 in. (51 mm) diam (or smaller) steel flexible metal gas piping. Plastic covering on piping may or may not be removed on both sides of

floor or wall assembly.

OMEGA FLEX INC

2. Nom 1 in. (25 mm) diam (or smaller) steel flexible metal gas piping. Plastic covering on piping may or may not be removed on both sides of

floor or wall assembly.

GASTITE, DIV OF TITEFLEX

3. Nom 1 in. (25 mm) diam (or smaller) steel flexible metal gas piping. Plastic covering on piping may or may not be removed on both sides of

floor or wall assembly.

WARD MFG L L C

3. Fill, Void or Cavity Material* — Caulk or Sealant — Min 5/8. , 1-1/4,1-7/8 and 2-1/2 in. (16, 32, 48 and 64 mm) thickness of caulk for 1, 2, 3

and 4 hr rated assemblies, respectively, applied within annulus, flush with both surfaces of wall. Min 1/4 in. (6 mm) diam bead of caulk applied to

gypsum board/penetrant interface at point contact location on both sides of wall. The hourly F Rating of the firestop system is dependent upon the

hourly fire rating of the wall assembly in which it is installed, as shown in the following table. The hourly T Rating of the firestop system is depen-

dent upon the type or size of the pipe or conduit and the hourly fire rating of the wall assembly in which it is installed, as tabulated below:

+When copper pipe is used, T Rating is 0 h.

3M COMPANY — CP 25WB+ or FB-3000 WT.

*Bearing the UL Classification Mark

Max Pipe

or Conduit

Diam In (mm)

F

Rating

Hr

T

Rating

Hr

1 (25)

1 or 2

0+, 1 or 2

1 (25)

3 or 4 3 or 4

4 (102)

1 or 2 0

6 (152)

3 or 4 0

12 (305)

1 or 2 0

System No. W-L-1001

June 15, 2005

F Ratings — 1, 2, 3 and 4 Hr (See Items 2 and 3)

T Ratings — 0, 1, 2, 3, and 4 Hr (See Item 3)

L Rating At Ambient — less than 1 CFM/sq ft

L Rating At 400 F — less than 1 CFM/sq ft
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ROOF PLAN

PENTHOUSE ROOF PLAN

SCALE: 1/4" = 1'-0"
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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

ROOF KEY NOTES

1. NEW 10" Ø DUCT THRU ROOF FROM PENTHOUSE BELOW, SEE MECHANICAL

DRAWINGS.

2. EXISTING EXHAUST HOOD TO REMAIN, SEE MECHANICAL DRAWINGS.

3. EXTENT OF NEW MODIFIED BITUMEN ROOFING MEMBRANE.

4. REFER TO 7/SD3.

CHEMCURB SECTION

SCALE: 3"=1'-0"

CHEMCURB PLAN

SCALE: 1-1/2" = 1'-0"

CURB DETAIL

SCALE: NTS
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GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

COMPRESSION STRUT

BRACING. LOCATION FOR

BRACING POINTS SHALL NOT

EXCEED 1/2 THE GRID SPACING

FROM THE WALLS

SOFFIT LINE

4
'
-
0

"

M
A

X
.

12 GA. VERT. HANGER

WIRES AT 4'-0" 0.C. EA.

WAY.

2"x 2" GA. ANGLE

CONNECTED TO

ADJACENT WALLS.

S
O

F
F

I
T

 
L

I
N

E

S
O

F
F

I
T

 
L

I
N

E

2
'
-
0

"

T
Y

P
.

FURRING CHANNEL 087F125-18

@ 24" OC MAX.

1-1/2" - 1.12 LB/FT., HOT-ROLLED

CHANNEL SPACED AT 4'-0" O.C.  MAX.

SEE DRYWALL CEILING GENERAL NOTES.

1" MIN

6" MAX

2

A5-60

Sim

3

A5-60

Sim

 SEE NOTES 1
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  4'- 0" MAX

4'-0"

MAX

 
4
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M
A

X

FREE JOINT 1"X2"X24

GA. ANGLE AT

ADJACENT WALLS

NOTES:

1. MAX. BRACING WIRES AND COMP. STRUT SHALL OCCUR AT EVERY

144 SQ. FT. MAX (12'-0" X 12'-0") IN ROOMS OVER 144 SQ. FT.

6

A5-60

4

A5-60

Sim

3

A5-60

Sim

2

A5-60

Sim

6'' MAX4'-0" O.C.

1'' MIN. CLR. AT FREE JOINT

MAX

5/8'' GYP. BD. - ATTACH W/ ASTM

C1002 TYPE S SCREWS WITH

CORROSION RESISTANT

TREATMENT @ 12"O.C., MAX

12 GAUGE HANGER WIRE TYP.-

ATTACH TO HOT ROLLED CHANNEL

W/ 3 TIGHT TURNS IN 3'' TYP.

1"X2" 24 GA. MTL. CONT. ANGLE

-ATTACH TO MTL. STUDS (24" O.C.

MAX) AND MAIN RUNNER W/ #10 S.M.S.

NO CONNECTION BETWEEN MAIN

RUNNER AND ANGLE AT FREE JOINT

FURRING CHANNEL 087F125-18

@ 24" OC MAX

1-1/2"-1.12 LB/FT., HOT ROLLED

CHANNEL AT 4'-0" O.C. MAX.

1 1/4" 1 1/8"

0"

3

A5-60

Sim

 1/2"

 1/2"

1'' MIN. CLR. AT FREE JOINT

6'' MAX4'-0" O.C.

1
-
1
/
2
'
'
 
M

A
X

.

12 GAUGE HANGER WIRE

TYP.- ATTACH TO COLD

ROLLED CHANNEL W/ 3 TIGHT

TURNS IN 3'' TYP.

5/8'' GYP. BD. - ATTACH

W/ ASTM C1002 TYPE S

SCREWS WITH

CORROSION RESISTANT

TREATMENT @ 12'' O.C.,

MAX

1"X2" 24 GA. MTL. CONT.

ANGLE - ATTACH TO MTL.

STUDS (24"O.C. MAX.)

FURRING CHANNEL W/ #10

S.M.S.

NO CONNECTION

BETWEEN FURRING

CHANNEL & ANGLE AT

FREE JOINT

FURRING CHANNEL

087F125-18

@ 24" OC MAX

1-1/2"-1.12 LB/FT., HOT ROLLED

CHANNEL AT 4'-0" O.C. MAX.

1 3/8" 1"

3
/
8
"

1/8"

2

A5-60

Sim

1'' MIN

 1/2"

 1/2"

2" MIN.

#12 GA. HANGER WIRES W/ 3 TIGHT TURNS WITHIN 3" TO BE

SADDLE- TIED TO MAIN RUNNER AT 4'-0" O.C. MAX. SADDLE

TIE HAS DOUBLE LOOP AT SUPPORT AND SHALL

ALTERNATE BACK & FORTH TO PREVENT TWISTING WHEN

MULTIPLE TIES ARE REQUIRED

16 GA. WIRE SADDLE OR DOUBLE

STRAND OF #18 GA. WIRE - TIE

CROSS RUNNER TO MAIN RUNNER

(4) #8 SCREWS AT SPLICE. TYP.

- 12" MIN. OVERLAP

7/8" FURRING CHANNEL. TO

SPLICE OVERLAP 12" AND JOIN

WITH (2) #8 SMS AT EACH END. (4)

TOTAL SMS.

BOXED STUD AT SPLICE W/ 16 GA. WIRE

DBL. LOOPS AT EACH END OF END OF

INTERLOCKING STUD.

5/8" GYP. BOARD.

3/8"

RECESSED LIGHT FIXTURE MAX

WEIGHT = 56 LBS

PROVIDE (1) OR MORE

150U050-54 AS REQUIRED. SEE

GENERAL NOTE #15B. SUPPORT

BY FURRING CHANNEL IS NOT

PERMITTED

8" MAX

GYP BOARD

(2) #10 SMS

ATTACHED TO WEB

OF MAIN RUNNER,

TYP EACH END

MAIN RUNNER

(2) 12 GA SLACK  SAFETY

HANGER WIRE AT

DIAGONALLY OPPOSED

CORNERS ANCHORED TO

STRUCTURE ABOVE PER

9/A5-60

ADDITIONAL FURRING

CHANNEL AT FIXTURE AS

REQUIRED

CLIP FLANGE &

BEND BACK TO

FORM "L" CLIP

SUPPLEMENTAL

150U050-54

DETAIL

A

NOTE:

IF THE MAIN RUNNER IS CUT DUE TO FIXTURES, RDP SHALL SPECIFY

ADDITIONAL HANGER WIRES AND/OR BRACING WIRES, AS REQUIRED TO

MAINTAIN STRUCTURAL INTEGRITY.

A

MAIN RUNNER

REF: CBC 2016 AND ASCE 7-10.

DRYWALL CEILING SUSPENSION; CONVENTIONAL CONSTRUCTION

GENERAL NOTES GWB CEILING:

1. CONSTRUCTION, WORKMANSHIP AND MATERIAL SHALL CONFORM TO THE 2016

CALIFORNIA BUILDING STANDARDS CODE (CBSC 2016).

2. THE CONTRACTOR SHALL NOTIFY OSHPD AND THE REGISTERED DESIGN

PROFESSIONAL (RDP) IN RESPONSIBLE CHARGE WHERE A CONFLICT OR

DISCREPANCY OCCURS BETWEEN THE CONSTRUCTION DRAWINGS AND ANY

OTHER PORTION OF THE CONSTRUCTION DOCUMENTS, FIELD CONDITIONS, OR

WHERE ANY CONDITIONS ARISE NOT COVERED BY THESE DOCUMENTS WHEREIN

WORK WILL NOT COMPLY WITH CODE REQUIREMENTS.

3. THE INTENT OF THE DRAWINGS AND SPECIFICATIONS IS TO CONSTRUCT THE

HOSPITAL BUILDING IN ACCORDANCE WITH THE CALIFORNIA BUILDING

STANDARD CODE, 2016 (CBSC 2016). SHOULD ANY CONDITION DEVELOP NOT

COVERED BY THE APPROVED CONSTRUCTION DOCUMENTS WHEREIN THE

WORK WILL NOT COMPLY WITH CBSC 2016, A CHANGE ORDER DETAILING AND

SPECIFYING THE REQUIRED WORK SHALL BE SUBMITTED TO AND APPROVED BY

OSHPD BEFORE PROCEEDING WITH THE WORK.

4. GALVANIZED METAL STUDS, TRACKS AND SHEET STEEL SHALL CONFORM TO

ASTM A653-11 MATERIAL, OR OTHER EQUIVALENT ASTM LISTED MATERIALS IN

SECTION A2.1 OF THE AISI SI00-07/S2-10; NORTH AMERICAN SPECIFICATION

FOR THE DESIGN OF COLD-FORMED STEEL STRUCTURAL MEMBERS WITH

SUPPLEMENT 2, DATED 2010, WITH A MINIMUM YIELD STRENGTH OF 33 KSI

FOR 43 MIL (18 GAGE) AND LIGHTER AND MINIMUM YIELD STRENGTH OF 50 KSI

FOR HEAVIER GAGES. METAL STUDS AND TRACKS SHALL BE OF SIZE,

THICKNESS AND SECTION PROPERTIES SHOWN ON TABLES 1-1, 1-2 AND 1-3 OF THE

AISI MANUAL, COLD-FORMED STEEL DESIGN, 2008 EDITION. THE RDP IN

RESPONSIBLE CHARGE SHALL OBTAIN OSHPD APPROVAL FOR ANY SUBSTITUTIONS.

5. ELECTRICAL METALLIC TUBE (EMT) SHALL BE ANSI C80.3/UL 797 CARBONSTEEL

WITH G90 GALVANIZING. EMT SHALL HAVE MINIMUM YIELD STRENGTH OF (Fy = 30)

KSI AND MINIMUM ULTIMATE STRENGTH OF (Fu = ) 48 KSI.

6. SELECTED FASTENER CAPACITIES SHALL MATCH OR EXCEED THE STRENGTHS

LISTED HEREIN. THE FOLLOWING REQUIREMENTS SHALL ALSO BE MET:

12. EXPANSION JOINTS, SEISMIC SEPARATIONS, AND PENETRATIONS:

a. EXPANSION JOINTS SHALL BE PROVIDED IN THE CEILING AT

INTERSECTIONS OF CORRIDORS AND AT JUNCTIONS OF CORRIDORS WITH

LOBBIES OR OTHER SIMILAR AREAS.

b. FOR CEILING AREAS EXCEEDING 2500 SQUARE FEET, A SEISMIC

SEPARATION JOINT SHALL BE PROVIDED TO DIVIDE THE CEILING INTO

AREAS NOT EXCEEDING 2500 SQ. FT.

a. SHEET METAL SCREWS SHALL COMPLY WITH ASTM C 1513-10, ASME

B18.6.4-98 (R2005) AND ICC-ES AC 118. PENETRATION OF SCREWS

THROUGH JOINED MATERIAL SHALL NOT BE LESS THANTHREE EXPOSED

THREADS.

b. WELDING SHALL BE IN ACCORDANCE WITH AWS D1.3 USING E60XX SERIES

ELECTRODES. FIELD WELDING SHALL HAVE SPECIAL INSPECTION IN

ACCORDANCE WITH 2016 CBC SECTION 1705A.2.

c. POST- INSTALLED ANCHORS (E.G. EXPANSION ANCHORS, SCREW ANCHORS

AND POWER ACTUATED FASTENERS) SHALL HAVE SPECIAL INSPECTION

AND TESTING IN ACCORDANCE WITH THE 2016 CBC SECTIONS 1705A.3 &

1913A.7. FOR QUALIFICATION,DESIGN AND USE OF POST-INSTALLED

ANCHORS IN CONCRETE SEE THE 2016 CBC SECTIONS 1616A.1.19 AND

1908A.1.1. LISTING OF CURRENT ICC-ES EVALUATION REPORTS (OR

REPORTS FROM OTHER TESTING AGENCIES ACCEPTABLE TO OSHPD)

SHALL BE REQUIRED FOR FASTENER USED.

d. POWER-ACTUATED FASTENERS (PAF), POWDER DRIVEN FASTENERS

(PDF), POWER DRIVEN PINS (PDP) AND SHOT PINS ALL REPRESENT THE

SAME FASTENER AND WILL HEREAFTER BE REFERRED TO AS POWER

ACTUATED FASTENERS (PAF).PAF'S SHALL SATISFY THE CURRENT AC70-

ACCEPTANCE CRITERIA FOR FASTENERS POWER-DRIVEN INTO CONCRETE,

STEEL AND MASONRY ELEMENTS AND THE 2016 CBC SECTION 1908A.1.1.

LISTING OF CURRENT ICC ES EVALUATION REPORTS (OR REPORTS FROM

OTHER TESTING AGENCIES ACCEPTABLE TO OSHPD) SHALL BE REQUIRED

FOR FASTENERS USED.

e. FOR PAF INSTALLED IN STEEL THE FASTENER PENETRATION SHALL HAVE

THE ENTIRE POINTED END OF THE FASTENER DRIVEN THROUGH THE STEEL

MEMBER, EXCEPT AS NOTED IN CURRENT REPORTS FROM TESTING

AGENCIES ACCEPTABLE TO OSHPD.

a. BUILDING CODE: 2016 CALIFORNIA BUILDING CODE (2016 CBC), ASCE 7-

10, AISI S100-07/S2-10, ASTM C754-11.  FOR LOAD COMBINATIONS,

ALLOWABLE STRESS DESIGN SHALL BE IN ACCORDANCE WITH 2016

CBC SECTION 1605A.3.1.

b. FASTENER CAPACITIES TABLES WERE DEVELOPED BASED ON ICC

REPORTS BY SEVERAL MANUFACTURERS.

c. THE DESIGN ASSUMES THAT BUILDING ELEMENTS AND SUPPORTS, TO

WHICH THE COMPONENTS ADDRESSED IN THIS DOCUMENT ARE

ANCHORED, HAVE SUFFICIENT CAPACITY TO CARRY THE LOADS

IMPOSED BY THE COMPONENTS IN COMBINATION WITH ALL OTHER

LOADS.

d. DESIGN CRITERIA IS LIMITED TO CEILING ASSEMBLIES HAVING MAXIMUM

DEAD WEIGHT OF 4 PSF, INCLUDING LIGHTING FIXTURES (LUMINERIES)

AND MECHANICAL SERVICES, EACH WEIGHING LESS THAN 56 LBS AND

ATTACHED TO CEILING FRAMING SYSTEM. HEAVIER SYSTEM AND

THOSE SUPPORTING LATERAL FORCES FROM PARTITION WALLS WILL

REQUIRE PROJECT SPECIFIC DESIGN.

8. THE RDP  SHALL VERIFY THE FIRE RESISTANCE AND ACOUSTICAL RATINGS FOR

ALL CEILING ASSEMBLIES.

9. "CEILING WIRE" SHALL CONFORM WITH GALVANIZED SOFT ANNEALED MILD STEEL

WIRE AS DEFINED IN ASTM A641 (CLASS 1 COATING) WITH 70 KSI MINIMUM TENSILE

STRENGTH:

a. FOUR (4) TWISTS OF WIRE WITHIN 1.5" DEVELOPS THE ALLOWABLE LOAD FOR

THE WIRE.

b. THREE (3) TWISTS WITHIN 3" MAY BE USED TO DEVELOP THE MAXIMUM 50% OF

ALLOWABLE LOAD.

7. DESIGN CRITERIA

10. SUSPENSION SYSTEM COMPONENTS SHALL COMPLY WITH ASTM C754:

a. MAIN RUNNERS SHALL CONSIST OF 1-1/2"-1.12 LB/FT., HOT ROLLED CHANNEL

AT 4'-0" OC MAX.  MAIN RUNNERS SHALL BE SUPPORTED BY HANGER WIRES

AT 4'-0" OC MAX AND WITHIN 6" FROM EACH END.

b. FURRING CHANNEL SHALL CONSIST OF 25 GAGE 7/8" (HAT) FURRING

CHANNELS (087F125-18) AT 2'-0" OC MAX.  FURRING CHANNELS SHALL BE

SADDLE TIED TO MAIN RUNNERS WITH 16 GAGE TIE WIRE OR A DOUBLE

STRAND OF 18 GAGE TIE WIRE.

c. MAIN RUNNERS SHALL BE SPLICED BY LAPPING IN ACCORDANCE WITH

DETAIL 4/A5-60.

d. FURRING CHANNELS SHALL BE SPLICED BY LAPPING IN ACCORDANCE

WITH DETAIL 6/A5-60.

e. MAIN RUNNERS AND FURRING CHANNELS ALONG WITH THEIR SPLICES,

INTERSECTION CONNECTORS, AND EXPANSION DEVICES SHALL BE

DESIGNED AND CONSTRUCTED TO CARRY A MEAN ULTIMATE TEST LOAD

OF NOT LESS THAN 270 LBS. IN COMPRESSION & TENSION.

f. HANGER AND BRACING WIRES SHALL BE #12 GAGE (0.106" DIAMETER),

SOFT ANNEALED, AND GALVANIZED STEEL WIRES WITH CLASS 1

COATING. THEY MAY BE USED FOR UP TO AND INCLUDING 4'-0" X 4'-0"

GRID SPACING ALONG AND ATTACHED TO MAIN RUNNERS.  SPLICES ARE

NOT PERMITTED IN ANY HANGER WIRE.

g. WIRE HANGERS SHALL BE SADDLE-TIED AROUND MAIN RUNNERS SO AS

TO PREVENT TURNING OR TWISTING OF THE MEMBER.

11. SUSPENSION SYSTEM INSTALLATION, SHALL COMPLY WITH ASTM C754:

a. CEILING GRID MEMBERS SHALL BE ATTACHED TO TWO (2) ADJACENT

WALLS. MAIN RUNNERS AND FURRING CHANNEL SHALL BE AT LEAST 1 INCH

CLEAR OF OTHER WALL AND FURRING SHALL BE AT LEAST 3/4" INCH CLEAR

OF OTHER WALL. IF WALLS RUN DIAGONAL TO THE CEILING GRID SYSTEM

RUNNERS, ONE END OF MAIN RUNNER AND FURRING SHOULD BE FREE WITH S

TANDARD CLEARANCES.

b. THE WIDTH OF THE PERIMETER SUPPORTING CLOSURE ANGLE SHALL BE NOT

LESS THAN TWO (2) INCHES. USE OF ANGLES WITH SMALLER WIDTHS IN

CONJUNCTION WITH PERIMETER CLIPS SHALL REQUIRE AN ALTERNATE

METHOD OF COMPLIANCE WITH ADEQUATE JUSTIFICATION.

13. LATERAL FORCE BRACING:

LATERAL FORCE BRACING IS REQUIRED IN ACCORDANCE WITH THIS

SECTION FOR ALL CEILING AREAS, UON.

EXCEPTION: LATERAL FORCE BRACING MAY BE OMITTED FOR

SUSPENDED ACOUSTICAL CEILING SYSTEMS WITH A CEILING AREA

OF 144 SQ. FT. OR LESS, WHEN PERIMETER SUPPORT ARE

PROVIDED AND PERIMETER WALLS ARE DESIGNED TO CARRY THE

CEILING LATERAL FORCES.

a. PROVIDE LATERAL-FORCE BRACING ASSEMBLIES CONSISTING

OF A STRUT AND FOUR (4) #12 GAGE BRACING WIRES

ORIENTED 90 DEGREESFROM EACH OTHER.

b. LATERAL-FORCE BRACING ASSEMBLIES SHALL BE SPACED IN

ACCORDANCE WITH DETAILS 1/A5-60, 10/A5-60 & 14/A5-60

FROM EACH WALL AND AT THE EDGES OF ANY CHANGE OF

ELEVATION OF THE CEILING.

c. THE SLOPE OF BRACING WIRES MAY BE FROM 10 TO 45

DEGREES BUT MAY NOT EXCEED 45 DEGREES FROM THE

PLANE OF THE CEILING AND WIRES SHALL BE TAUT.

d. STRUTS SHALL BE ADEQUATE TO RESIST THE VERTICAL

COMPONENT INDUCED BY THE BRACING WIRES, AND SHALL

NOT BE MORE THAN 1 (HORIZONTAL) IN 6 (VERTICAL) OUT OF

PLUMB.

16. CEILINGS THAT ARE PART OF A FIRE RATED ASSEMBLY: PROVIDEA

DETAIL AND DESIGN NUMBER FOR RATED CEILING ASSEMBLIES

FROM AN APPROVED TESTING AGENCY. THE COMPONENTS AND

INSTALLATION DETAILS SHALL CONFORM IN EVERY RESPECT WITH

THE LISTED DETAIL AND NUMBER. DETAILS SHALL CLEARLY DEPICT

ALL COMPONENTS, INCLUDING INSULATION MATERIALS,

FRAMING AND ATTACHMENT OF THE DESIGN SO THAT THE

ASSEMBLY CAN BE CONSTRUCTED AND INSPECTED ACCORDINGLY.

POP RIVETS, SCREWS, OR OTHER ATTACHMENTS ARE NOT

ACCEPTABLE UNLESS SPECIFICALLY DETAILED ON THE DRAWINGS

AND APPROVED BY APPROVED TESTING AGENCY.

17. GYPSUM BOARD INSTALLATION SHALL COMPLY WITH ASTM C840-11:

a. GYPSUM BOARD SHALL CONSIST OF SINGLE-PLY 5/8"

THICK IN ACCORDANCE WITH ASTM C11-10a.

b. GYPSUM BOARD SHALL BE INSTALLED PERPENDICULAR TO

FURRING WITH SCREWS AT 12" OC MAXIMUM, IN

ACCORDANCE WITH ASTM C840-11.

c. GYPSUM BOARD SHALL BE ATTACHED TO FURRING/FRAMING

WITH ASTM C1002-07 TYPE S (ASTM A568-11b GRADES 1018 TO

1022) SCREWS (NOT LESS THAN, NO. 6, WITH MAJOR

DIAMETER NOT LESS THAN 0.136 IN).

14. ATTACHMENT OF HANGER AND BRACING WIRES:

a. FASTEN #12 HANGER WIRES WITH NOT LESS THAN THREE

(3) TIGHT TURN IN 3 INCHES. HANGER WIRE LOOPS SHALL

BE TIGHTLY WRAPPED AND SHARPLY BENT TO PREVENT

ANY VERTICAL MOVEMENT OR ROTATION OF THE MEMBER

WITHIN THE LOOPS.

b. FASTEN #12 BRACING WIRES WITH FOUR (4) TIGHT TURNS.

MAKE ALL TIGHT TURNS WITHIN A DISTANCE OF 1 1/2"

INCHES.

c. HANGER OR BRACING WIRE ANCHORED TO THE STRUCTURE

SHOULD BE INSTALLED IN SUCH A MANNER THAT THE

DIRECTION OF THE ANCHOR ALIGNS AS CLOSELY AS

POSSIBLE WITH THE DIRECTION OF THE WIRE.

d. SEPARATE ALL CEILING HANGER AND BRACING WIRES AT

LEAST SIX (6) INCHES FROM ALL UNBRACED DUCTS, PIPES

CONDUITS, ETC.

e. HANGER WIRES SHALL NOT BE ATTACHED TO OR BEND

AROUND INTERFERING MATERIAL OR EQUIPMENT. PROVIDE

TRAPEZE OR OTHER SUPPLEMENTARY SUPPORT MEMBERS

AT OBSTRUCTIONS TO TYPICAL HANGER SPACING. PROVIDE

ADDITIONAL HANGERS, STRUTS OR BRACES AS REQUIRED

AT ALL CEILING BREAKS, SOFFITS, OR DISCONTINUOUS

AREAS.

f. HANGER WIRES THAT ARE MORE THAN 1 (HORIZONTAL) IN 6

(VERTICAL) OUT OF PLUMB SHALL REQUIRE PROJECT

SPECIFIC DESIGN.

g. WHEN DRILLED-IN CONCRETE ANCHORS OR PAF ARE USED

IN REINFORCED CONCRETE FOR HANGER WIRES, 1 OUT OF

10 WIRE/ ANCHOR ASSEMBLIES SHALL BE FIELD TESTED

FOR 200 LBS. IN TENSION. WHEN DRILLED-IN CONCRETE

ANCHORS ARE USED FOR BRACING WIRES, 1 OUT OF 2

WIRE/ANCHOR ASSEMBLIES SHALL BE FIELD TESTED FOR

440 LBS. IN TENSION IN THE DIRECTION OF THE WIRE. PAF

IN CONCRETE ARE NOT PERMITTED FOR BRACING WIRES.

15. CEILING FIXTURES, TERMINALS, AND DEVICES:

a. ALL LIGHT FIXTURES, AIR TERMINALS/GRILLS, OR OTHER

DEVICES (REFERRED TO ALL BY COMMON TERM FIXTURES

HEREAFTER) SHALL BE MOUNTED IN A MANNER THAT WILL NOT

COMPROMISE CEILING PERFORMANCE.

b. ALL FIXTURES SHALL BE SUPPORTED DIRECTLY BY MAIN

RUNNERS OR BY SUPPLEMENTAL FRAMING WHICH IS

SUPPORTED BY MAIN RUNNERS AND POSITIVELY ATTACHED

WITH SCREWS OR OTHER APPROVED CONNECTORS.

c. SURFACE MOUNTED FIXTURES SHALL BE ATTACHED TO A MAIN

RUNNER WITH A POSITIVE CLAMPING DEVICE MADE OF

MATERIAL WITH A MINIMUM OF 14 GAGE.  ROTATIONAL SPRING

CLAMPS DO NOT COMPLY.

d. ACCESS PANELS:  ACCESS TO THE SPACE BETWEEN THE

CEILING AND THE FLOOR OR ROOF ABOVE SHALL NOT BE

ALLOWED.  SMALL ACCESS PANELS FOR THE INSPECTION,

ADJUSTMENT, OR REPAIR OF UTILITY SWITCHES, VALVES,

SENSORS, ETC. MAY BE ALLOWED IF THE PANEL IS LESS THAN

300 SQUARE INCHES.  SUCH PANELS SHALL ALSO HAVE A

PERMANENT WARNING LABEL AS FOLLOWS:

WARNING: 1. DO NOT CLIMB, WALK, OR CRAWL ON THE GYPSUM

BOARD CEILING.

2. DO NOT STORE OR STOW ANYTHING ON THE GYPSUM

BOARD CEILING.

e. ALL FIXTURES WEIGHING LESS THAN OR EQUAL TO 10 LB. SHALL

HAVE ONE NO. 12 GAUGE SAFETY WIRE CONNECTED FROM

FIXTURE HOUSING TO STRUCTURE ABOVE. IT IS NOT

NECESSARY FOR THESE SAFETY WIRES TO BE TAUT.

f. ALL FIXTURES WEIGHING GREATER THAN 10 LB BUT LESS THAN

OR EQUAL TO 56 LB SHALL HAVE TWO NO. 12 GAUGE SAFETY

WIRE CONNECTED FROM FIXTURE HOUSING TO STRUCTURE

ABOVE.  IT IS NOT NECESSARY FOR THESE SAFETY WIRES TO

BE TAUT.

g. ALL FIXTURES WEIGHING GREATER THAN 56 LB SHALL BE

SUPPORTED DIRECTLY FROM STRUCTURE ABOVE BY

APPROVED HANGERS.

h. PENDANT-HUNG FIXTURES SHALL BE SUPPORTED DIRECTLY

FROM THE STRUCTURE ABOVE USING NO LESS THAN NO. 0-

GAUGE WIRE OR AN APPROVED ALTERNATE SUPPORT.  THE C

EILING SUSPENSION SYSTEM SHALL NOT PROVIDE ANY DIRECT

SUPPORT.

i. ALL RECESSED OR DROP-IN FIXTURES SHALL BE SUPPORTED

DIRECTLY FROM FIXTURE HOUSING TO THE STRUCTURE ABOVE

WITH A MINIMUM OF TWO NO. 12 GAUGE WIRES LOCATED AT

DIAGONALLY OPPOSITE CORNERS. LEVELING OR POSITIONING

OF FIXTURES MAY BE PROVIDED BY CEILING GRID. FIXTURE

SUPPORT WIRES MAY BE SLIGHTLY LOOSE TO ALLOW THE

FIXTURE TO SEAT IN THE GRID SYSTEM.  FIXTURES SHALL NOT

BE SUPPORTED FROM MAIN RUNNERS OR FURRING CHANNELS

IF THE WEIGHT OF THE FIXTURES CAUSES TOTAL DEAD LOAD TO

EXCEED THE DEFLECTION CAPABILITY OF THE CEILING

SUSPENSION SYSTEM.

c. PENETRATIONS THROUGH THE CEILING FOR SPRINKLER HEADS

AND OTHER SIMILAR DEVICES THAT ARE NOT INTEGRALLY TIED TO

THE CEILING SYSTEM IN THE LATERAL DIRECTION SHALL HAVE A

TWO (2) INCH OVERSIZED RING, SLEEVE OR ADAPTER THROUGH

THE CEILING TILE TO ALLOW FREE MOVEMENT OF ONE (1) INCH IN

ALL HORIZONTAL DIRECTIONS. A FLEXIBLE SPRINKLER HOSE

FITTING THAT CAN ACCOMMODATE ONE (1) INCH OF CEILING

MOVEMENT SHALL BE PERMITTED TO BE USED IN LIEU OF THE

OVERSIZED RING, SLEEVE OR ADAPTER. SUCH FLEXIBLE

SPRINKLER HOSE SHALL BE ADEQUATELY SUPPORTED FROM

SOFFIT SO AS NOT TO EXCEED THE MAXIMUM TRIBUTARY WEIGHT

OF THE CEILING.

1 1/2''

MAX.

3/4"x 2"x 12 GA. STEEL CEILING CLIP

ATTACHED TO STEEL DECKING

WITH (1) 3/8" DIAMETER HILTI KB TZ

W/2" EMBEDMENT. ICC ESR# 1917

12GA. VERTICAL HANGER WIRE

SECURE TO STEEL CLIP ANGLE

WITH THREE  TIGHT TURNS WITHIN

1 1/2"

CONCRETE OVER STEEL

DECKING

HANGER WIRE
A

BRACING WIREB

(2) 3/8"

DIAMETER HILTI

KB TZ  W/2"

EMBEDMENT.

ICC ESR# 1917

(1) 3/8"

DIAMETER HILTI

KB TZ  W/2"

EMBEDMENT.

ICC ESR# 1917

LIGHTWEIGHT OR

NORMAL WEIGHT

CONCRETE

METAL DECK

(20 GA MIN)

1/2" MAX

UON

1-1/2" x

1-1/2" x 12

GA

SAME AS

OPTION 1

4 TURNS @

BRACE WIRES

TYP @ EACH END

#12 GAGE WIRE

ASTM A641 WITH

CLASS 1

COATING

1 1/2" x 1 1/2"

x 12 GA x 2"

CEILING CLIP,

TYP

5/8" GYPSUM WALL

BOARD (GWB)

16 GA STEEL

DOOR, PRIME

AND PAINT

16 GA FLUSH FLANGE

1-1/2" - 1.12 LB/FT.,

HOT-ROLLED

CHANNEL (SHOWN

BEYOND)

CONCEALED

CONTINUOUS

PIANO HINGE,

PRIME AND PAINT

2
4

"
 
N

O
M

I
N

A
L

24" NOMINAL

1 1/2" 0.441 16 GA HOT ROLLED

CHANNEL TYP.

4'-0"

16 GA STEEL

FRAME, PRIME

AND PAINT

1-1/2" - 1.12 LB/FT.,

HOT-ROLLED

CHANNEL TYP.

3 1/2" CONTINUOUS

16 GA STEEL

PLATE ON ALL

FOUR SIDES

3 1/2" CONTINUOUS 16 GA

STEEL PLATE ON ALL FOUR

SIDES. ATTACH WITH (4) #10

SCREWS AT 6" ON CENTER,

EACH SIDE TO BOTH ACCESS

PANEL FRAME AND 1-1/2" -

1.12 LB/FT., HOT-ROLLED

CHANNEL

CLIP FLANGE AND

BEND TO FORM "L"

CLIP. ATTACH

WITH (2) #10 SMS.

TO WEB OF MAIN

RUNNER TYP.

FURRING

CHANNEL

087F125-18

@ 24" OC MAX

1-1/2" - 1.12 LB/FT., HOT-ROLLED

CHANNEL TYP. SPACED AT

4'-0" O.C. MAX

CLIP FLANGE AND

BEND TO FORM "L"

CLIP. ATTACH

WITH (2) #10 SMS.

TO WEB OF MAIN

RUNNER TYP.

4 TIGHT TURNS

WITHIN 1 1/2" OF EA

END OF BRACE

WIRE, TYP.

12 GA BRACING WIRE

TYP. SEE 9/A5-60

HANGER WIRE

SEE 9/A5-60

SEE 5/A5-60 FOR

ANCHORAGE

#8 SMS TO PREVENT

SLIPPAGE OF BRACE

WIRES PARALLEL TO

MAIN RUNNER

HANGER WIRE

BRACE WIRE, TYP

4 TURNS IN 1 1/2" @ EA END

OF BRACE WIRE, TYP.

MAIN RUNNER

STRUT

BEYOND

FURRING

CHANNEL

087F125-18

GYP BOARD

FURRING

CHANNEL

GYP BOARD

(2) #10 SMS

METAL STUD

STRUT PER

SCHEDULE

L

L ≤ 5'-0"

5'-0" < L ≤ 8'-0"

STRUT

250T125-33

400S137-33

STRUT SCHEDULE

SIDE VIEW

1-1/2"-1.12 LB/FT., HOT ROLLED

CHANNEL AT 4'-0" O.C. MAX.

ATTACHED TO CRC WITH ONE

STRAND OF 16 GA WIRE OR

DOUBLE STRAND OF #18 GA.

WIRE - TIE CROSS RUNNER TO

MAIN RUNNER TYP.

12 GA. BRACING

WIRE TYP.

ATTACH TO HOT

ROLLED CHANNEL

W/ 4 TIGHT TURNS

IN 1 1/2'' TYP.

(2) #12

SCREWS.

COMPRESSION STRUT PER 6/A5-60 SIM.

1-1/2"-1.12 LB/FT., HOT ROLLED

CHANNEL AT 4'-0" O.C. MAX.

ATTACHED TO CRC WITH ONE

STRAND 16 GA WIRE OR

DOUBLE STRAND OF #18 GA.

WIER - TIE CROSS RUNNER TO

MAIN RUNNER TYP.

4

5

°

3"  MAX 2"  MAX

OPTION 1

(1) 3/8" DIAMETER

HILTI KB TZ  W/2"

EMBEDMENT. ICC

ESR# 1917  @

CENTER OF FLUTE

CUT FLANGES

AND BEND

OPTION 2

LIGHTWEIGHT OR

NORMAL WEIGHT

CONCRETE

(2) 3/8" DIAMETER

HILTI KB TZ  W/2"

EMBEDMENT. ICC

ESR# 1917

(2) #10 S.M.S.

L 1-1/2" x 1-1/2" x 12

GA OR 162T125-16

As indicated

A5-60

GYPSUM CEILING

DETAILS

01593.00

Author

Checker

08/03/16

 1/4" = 1'-0"

1

DIAGRAMMATIC CEILING

N.T.S.

CEILING SUPPORT (PERPENDICULAR)1

2

 N.T.S.

CEILING SUPPORT (PARALLEL)1

3

N.T.S.

SPLICE AT HOT ROLLED AND FURRING

CHANNELS

4

N.T.S.

11

FIXTURE SUSPENSION

N.T.S.

CEILING ACCESS PANEL

7

N.T.S.

TYPICAL COMPRESSION STRUT

6

 12" = 1'-0"

TYP. COMPRESSION STRUT

8
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N.T.S.

STRUT CONNECTION TO METAL  DECK

5

N.T.S.

SUSPENSION WIRE CONNECTION @

METAL DECK (FOR GWB)

9

N

O

T

 

U

S

E

D
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1 1/2''

MAX.

3/4"x 2"x 12 GA. STEEL CEILING CLIP

ATTACHED TO STEEL DECKING

WITH (1) 3/8" DIAMETER HILTI KB TZ

W/2" EMBEDMENT. ICC ESR# 1917

12GA. VERTICAL HANGER WIRE

SECURE TO STEEL CLIP ANGLE

WITH THREE  TIGHT TURNS WITHIN

1 1/2"

CONCRETE OVER STEEL

DECKING

HANGER WIRE
A

BRACING WIRE
B

(2) 3/8"

DIAMETER HILTI

KB TZ  W/2"

EMBEDMENT.

ICC ESR# 1917

(1) 3/8"

DIAMETER HILTI

KB TZ  W/2"

EMBEDMENT.

ICC ESR# 1917

LIGHTWEIGHT OR

NORMAL WEIGHT

CONCRETE

METAL DECK

(20 GA MIN)

1/2" MAX

UON

1-1/2" x

1-1/2" x 12

GA

SAME AS

OPTION 1

4 TURNS @

BRACE WIRES

TYP @ EACH END

#12 GAGE WIRE

ASTM A641 WITH

CLASS 1

COATING

1 1/2" x 1 1/2"

x 12 GA x 2"

CEILING CLIP,

TYP

LAY-IN CEILING

DETAILS

A5-70
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SEE FLOOR PLAN

STUDS @ 16" O.C.

ST STL. SHELF

WITH BULLNOSE FRONT EDGE

WALL MATERIAL TO MATCH ADJACENT

WALLS - REFER TO THE INTERIOR

FINISH SHEET

3"x3"x1/2" STEEL ANGLE BRACKETS AT 32" O.C.

WITH ONE ON EACH END 2" MAX FROM THE

EDGE. ATTACH TO STUDS WITH (6) #12 SHEET

METAL SCREWS @4" O.C.

FINISH ALL SURFACES, TYP.

FINISH FLOOR
 
2
'
-
0
"

 
4
"

 
2
"

 
4
"

 
4
"

 
4
"

 
4
"

 
4
"

CUSTOM MADE ST. STEEL

COUNTERTOP - ADHERE TO

CEMENTITIOUS BOARD

(2) 1/2" CEMENTITIOUS BOARD -

ADHERE TOGETHER

BULLNOSE

5
"

3-5/8"x1-3/8" 16 GA. STEEL STUD.

ANCHOR IN STEEL ANGLE W/ (2)

1/2" #8 SMS

 
1
"
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OPENINGS SCHEDULE
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OFFICE

MAIN

PHARMACY

LOCKER AREA

OFFICE

ANTE

ROOM

WAITING

AREA

WORK

STATION

WORK

STATION

WORK

STATION

FB FB FB

SB SB SB SB

S
B

HAZARDOUS

STERILE

PROCESSING

ROOM

NON-

HAZARDOUS

STERILE

PROCESSING

ROOM

6"

6"

6"

6"

5
'
-
8
 
3
/
4
"

2

'
-

6

"

2

'
-

6

"

3
'
-
0
 
3
/
4
"

3'-6"

5
'
-
6
"

5'-4"

8
'
-
0
"

1
1
'
-
1
0
"

3

'

-

2

"

034

COMPOUNDING

SEGREGATED STERILE

NON-HAZARDOUS

AREA

B.U.D. WILL NOT

EXCEED 12 HOURS

18

B.1

C

E.1

F

G

A6-20

PROPOSED EQUIPMENT

FLOOR PLAN

PROPOSED EQUIPMENT PLAN

SCALE: 1/4" = 1'-0"

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.
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EQUIPMENT SCHEDULE

PARTITION LEGEND:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

ONE-HOUR RATED CORRIDOR.

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

SB

1 MOVE EXISTING EQUIPMENT, INSTALL 6" AWAY FROM BACK WALL.

EQUIPMENT PLAN KEYNOTES:

2 FLOOR MARKING 2 " WIDE YELLOW TAPE INDICATING

SEGREGATED AREA.

3 EQUIPMENT LOCATION DURING CONSTRUCTION TO BE

RELOCATED AFTER PHASE 1. SEE PHASING PLAN.

4 GLOVE DISPENSER.

5 DONNING AND DOFFING AREA.

6 CLEANING MATERIALS AND SUPPLIES.

7 GOWN STORAGE.

8 DISTANCE BETWEEN EYE WASH AND FURTHEST WORK STATION

=36'-2".

9 TEMPORARY EYE WASH.
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SB SB

2
'
-
0

 
1

/
2

"

4
'
-
6

"

1
'
-
1

0
"

ANTE

ROOM

HAZARDOUS

STERILE

PROCESSING

ROOM

NON-

HAZARDOUS

STERILE

PROCESSING

ROOM

3'-0" 1'-3"

4
'
-
9

"

4'-8"

8'-5"

18

C

E.1

F

S
B

SB

TOILET

ID-1

NEW FINISHES PLAN
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FINISH PLAN GENERAL NOTES:

1. PATCH AND REPAIR FINISHES IN LIKE KIND WHERE AFFECTED

BY NEW CONSTRUCTION ON EXISTING BUILDING FINISHES.

2. ALL WINDOW COVERING TO BE CENTERED ON STOREFRONT

AND INTALL PER MANUFACTURER'S REQUIREMENTS.

3. REFER TO ENLARGE FLOOR PLANS FOR CORNER GUARDS,

CRASH RAIL AND CHAIRD RAIL LOCATONS.

4. REFER TO INTERIOR ELEVATIONS AND SHEET A5-80 FOR ALL

CASEWORK FINISHES.

5. CONTRACTOR SHALL SUBMIT SIX (6) COPIES OF

MANUFACTURER'S SPECIFICATIONS AND INSTALLATION

INSTRUCTIONS FOR ALL FLOORING, CEMENT LEVELING AND

PATCHING MATERIALS.  PERFORM STRICTLY IN ACCORDANCE

WITH MANUFACTURER'S SPECIFICATIONS.  PROVIDE

MAINTENANCE INFORMATION TO THE FACILITIES

MAINTENANCE DEPARTMENT.

6. PATCH AND REPAIR EXISTING SUB FLOOR SLAB AS REQUIRED

TO PROVIDE A SMOOTH SURFACE FOR NEW FLOORING PER

MANUFACTURER'S INSTALLATION REQUIREMENTS. PROVIDE

SELF-LEVELING UNDERLAYMENT CONCRETE.

7. FLOORING PREPARATION SHALL BE PERFORMED AS REQUIRED

BY THE FLOOR FINISH MANUFACTURER IN A MANNER SUCH THAT

THE MANUFACTURER'S PRODUCT WARRANTY WILL REMAIN IN

EFFECT.  IF FIELD CONDITIONS REQURIE VARIATIONS FROM

MANUFACTURER'S REQUIREMENTS, THE CONTRACTOR SHALL

NOTIFY THE FACILITIES MANAGER IN WRITING TO RECEIVE

INSTRUCTIONS ON HOW TO PROCEED.

8. ALL ADHESIVES FOR FINISH MATERIALS SHALL HAVE LOW VOC

EMISSIONS.  CONTRACTOR SHALL PROVIDE DIRECT

VENTILATION TO PREVENT VOC'S OUT GASSING FROM

ADHESIVES FROM ENTERING THE BUILDING HVAC SYSTEM AND

AFFECTING THE OCCUPANTS OF THE BUILDING.

9.

CONTRACTOR TO PROVIDE TRANSITIONS BETWEEN FLOORING

MATERIALS PER DETAILS ON SHEET ID-2.  ALL TRANSITIONS

LOCATED UNDER DOORS, TO BE CENTERED UNDER DOOR.

10.

DOOR SWING:  CONTRACTOR SHALL INSTALL ALL NEW FLOORING

SUCH THAT IT DOES NOT INTERFERE WITH EXISTING DOORS AND

SUCH A WAY THAT EXISTING DOORS DO NOT TOUCH THE SURFACE

OF NEW FLOORING.  ANY PROBLEMATIC DOORS SHALL BE

BROUGHT TO THE ATTENTION FO THE FACILITIES CONSTRUCTION

REPRESENTATIVE PRIOR TO FLOORING PREPARATION.

11.

PERFORM CALCIUM CHLORIDE TEST FOR ALL SLAB SUBFLOORS

WHERE SLAB IS NEW, OR ALL EXISTING SLAB ON GRADE

LOCATIONS.  WHERE EXISTING SLAB IS ABOVE GRADE,

CONTRACTOR MAY LIMIT TESTING TO AREAS NEAR A SOURCE OF

WATER SUCH AS AROUND PLUMBING LINES, SHOWER STALLS,

ROOF DRAINS, ETC. WHERE MOISTURE IN THE SLAB EXCEEDS

FINISH MATERIAL'S MANUFACTURER'S RECOMMENDATIONS,

REFER TO NOTES ABOVE FOR MANUFACTURER'S WARRANTY

REQUIREMENTS.

12. CONTRACTOR TO INCLUDE ALLOWANCE FOR CONCRETE SLAB

SEALER TO BE FURNISHED AND APPLIED UNDER ALL FLOOR

FINISHES ON SLAB ON GRADE.

13. CONTRACTOR SHALL VERIFY LEAD TIMES FOR ALL FINISH

MATERIALS AND SHALL BE RESPONSIBLE TO HAVE ALL

MATERIALS ON THE JOB SITE ON TIME.  NO SUBSTITUTIONS

SHALL BE MADE DUE TO LATE ORDERING OF MATERIALS.

14. CONTINUE ALL FLOOR FINISHES UNDER ALL APPLIANCES AND

REMOVABLE CABINETS AND EQUIPMENT.

PAINT AND WALL FINISHES:

15. PAINT FINISHES (SHEEN) AS FOLLOWS:

WALLS:  EGGSHELL SHEEN

EXCEPTIONS SIMI GLOSS SHEEN AT:  TOILETS PUBLIC AND

LABS, FOOD SERVICE AREAS, TRASH AND UTILITY ROOMS.

PAINTED DOORS & FRAMES: SEMI GLOSS

CEILING AND SOFFITS:  FLAT

NOTE: REFER TO INTERIOR ELEVATIONS WHERE FOR

LOCATIONS WHERE EPOXY PAINT IS REQUIRED.

16. SUBMIT ALL FINISH SAMPLES TO ARCHITECT FOR APPROVAL,

INCLUDING DRAW DOWNS OF ALL PAINT COLORS IN ALL

FINISH TYPES AS USED.

17. PAINT ALL ACCESS PANELS TO MATCH ADJ. WALL SURFACE.

18. PLASTER FINISH SHALL BE LEVEL FOR WHERE A PAINTED

FINISH SURFACE IS SHOWN.

RESILIENT FLOORING:

19. ALL RESILIENT FLOORING INSTALLATIONS SHALL BE

COMPLETED TO THE POINT READY FOR THE FIRST DAY OF

USE AND IN AS NEW CONDITION, CLEAN CONSTRUCTION

DUST AND DERBY, DAMP MOP AND APPLY A SEALER OR

WAXED PER MANUFACTURER'S RECOMMENDATIONS FOR

THE PRODUCT.  FLOORING CONTRACTOR TO PROVIDE THE

PRODUCT SPECIFICATION AND A RECOMMENDED

REAPPLICATION TIME FOR THE SEALER OR WAX TO THE

FACILITIES MAINTENANCE OFFICE.

20. ALL SHEET GOODS OF RESILIENT FLOORING SHALL BE

INSTALLED USING HEAT WELD SEAMS, WELDING RODS

SHALL MATCH THE COLOR OF THE FLOORING MATERIAL

UNLESS OTHERWISE NOTED ON THE FINISH PLAN OR LEGEND.

CASEWORK AND MILL WORK:

21. ALL CASEWORK AND MILL WORK TO CONFORM TO THE

REQUIREMENTS OF THE LATEST EDITION OF W.I.C. FOR

CUSTOM GRADE.

22. NOT USED.

23. SHOP DRAWINGS SHALL BE SUBMITTED FOR ALL CASEWORK

AND MILL WORK.

FLAME SPREAD:

24. FLAME SPREAD OF FINISH MATERIALS: WALL, FLOOR AND

CEILING SHALL NOT EXCEED THE FLAME SPREAD

CLASSIFICATIONS IN CBC TABLE 803.5

C-1

C-1

SV-1

SV-1

SV-1

P-1

WP-1

B-1

P-1

WP-1

B-1

P-1

WP-1

B-1

P-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

WP-1

B-1

P-1

B-2

FLOORS:

SV-1

WALLS:

P-1

CEILINGS:

C-1

SHERWIN WILLIAMS SW 6119

"ANTIQUE WHITE"

C-2 EXISTING GYPSUM BOARD

CEILING - REPAINT

CASEWORK &

ALL EXPOSED SURFACES:

COUNTERTOPS:

FINISH LEGEND:

BASE:

B-1 6" SHEET VINYL SELF COVE OF

SHEET VINYL ADJACENT TO

THE WALL, REFER TO DETAIL #1

ON SHEET ID-2

DOOR & FRAME:

DR-032A DOOR: PRIME AND PAINT  MATCH

FRAME

FRAME: PRIME AND PAINT

SHERWIN WILLIAMS

SW 7032 "WARM

STRONG BEIGE"

WALL PROTECTION:

WP-1 MANUFACTURER: ACROVYN

TYPE: PEBBELETTE

PATTERN: SUEDE TEXTURE

COLOR: #101 "FRENCH CREAM"

ST STL MANUFACTURER: STANLEY

COLOR: N/A

MANUFACTURER: ICI

TYPE: SEMI-GLOSS

MANUFACTURER: MANNINGTON

TYPE: 6' WIDE ROLL

PATTERN: BIOSPEC

COLOR: #15366 "GRASSLAND"

DR-030A DOOR: PRIME AND PAINT MATCH

FRAME

FRAME:

GYPSUM BOARD CEILING

SHERWIN WILLIAMS SW 6119

"ANTIQUE WHITE"

GLOSS FINISH

GLOSS FINISH

B-2 6" RUBBER BASE TO MATCH

EXISTING

PRIME AND PAINT

SHERWIN WILLIAMS

SW 7032 "WARM

STRONG BEIGE"

ACP-1 MANUF: USG

MATERIAL: ACOUSTICAL CEILING PANEL

STYLE: MATCH EXISTING

SIZE: 24"x24"

GRID COLOR: WHITE

ST STL MANUFACTURER: STANLEY

COLOR: N/A

DR-032A DOOR:  PRIME AND PAINT  MATCH

FRAME

FRAME: PRIME AND PAINT

SHERWIN WILLIAMS

SW 7032 "WARM

STRONG BEIGE"

NOTE: REUSE EXISTING FRAME

NOTE: REUSE EXISTING FRAME

T-1 MANUFACTURER: DALTILE

TYPE: 'SEMI-GLOSS' GLAZED CERAMIC

PATTERN: 4.25"x4.25", TO 48" A.F.F. MIN.,

BULLNOSE TOP COURSE

COLOR: URBAN PUTTY 0161

B-3 MANUFACTURER: DALTILE

TYPE: BUILD-UP BASE MB-4C

PATTERN: 1"x1", COVED BASE

COLOR: UPTOWN TAUPE D132

COLOR: #8211 "SANDY LANE"

T-2 MANUFACTURER: DALTILE

TYPE: 'KEYSTONES' PORCELAIN MOSAIC

PATTERN: 1"x1"

COLOR: UPTOWN TAUPE D132

GROUT: MAPEI 'NAVAJO BROWN'

GROUT: MAPEI 'CACAO'

GROUT: MAPEI 'CACAO'

NOTE: SEE ELEVATIONS FOR

FULL HEIGHT APPLICATION

WP-2 MANUFACTURER: ACROVYN

TYPE: CRASH RAIL

PATTERN: SUEDE TEXTURE

COLOR: #101 "FRENCH CREAM"

NOTE: SEE PLAN AND ELEVATION

FOR LOCATION. SEE

DETAIL 4/ID-2.

C-2

1. ALL DIMENSIONS SHOWN ARE TO FINISHED FACE OF GYP. BOARD,

TYPICAL U.O.N. REFER TO SHEET A5-10 FOR GENERAL NOTES AND

REQUIREMENTS FOR PARTITIONS.

2. EXISTING WALLS WERE CONSTRUCTED WITH MANY PERMITS AND/OR

CONTRACTS. FIELD VERIFY CONSTRUCTION AND WIDTH PRIOR TO

FABRICATION OF DOOR FRAMES OR COMPONENTS WHICH REQUIRE THE

WIDTH OF WALL TO BE SET.

PARTITION NOTES:

EGRESS PATH OF TRAVEL.

ACCESSIBLE PATH OF TRAVEL.

WALL TYPE REFERENCE REFER TO SHEET A5-10.

INDICATES AN EXISTING PARTITION TO REMAIN. REFER

TO PLAN FOR UPGRADE REQUIREMENTS.

INDICATES AN EXISTING ONE HOUR FIRE RATED

PARTITION TO REMAIN. ALL PENETRATIONS SHALL

BE PROTECTED WITH A UL-LISTED FIRE STOP

SYSTEM.

INDICATES AN EXISTING STRUCTURAL CONCRETE

WALL TO REMAIN. LOCATE REINFORCING STEEL AND

OBTAIN APPROVAL FROM STRUCTURAL ENGINEER

PRIOR TO CORING AND/ OR CUTTING.

THICK LINE INDICATES NEW SURFACE FINISH.

INDICATES AN EXISTING MEMBRANE OF PARTITION OR

PARTITION TO BE REMOVED. REFER TO DEMOLITION

PLAN FOR FURTHER REQUIREMENTS.

INDICATES A NEW ONE HOUR RATED FIRE PARTITION

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

INDICATES AN EXISTING ONE HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

X

INDICATES A NEW 1 HOUR SMOKE BARRIER

ONE-HOUR RATED CORRIDOR.

INDICATES A NEW 1 HOUR SMOKE PARTITION

FP FP

INDICATES AN EXISTING 1 HOUR SMOKE BARRIER

INDICATES AN EXISTING 1 HOUR SMOKE PARTITION

SP SP

SB

INDICATES AN EXISTING TWO HOUR RATED FIRE

BARRIER TO REMAIN, ALL PENETRATIONS SHALL BE

PROTECTED WITH A UL-LISTED FIRE STOP SYSTEM.

FB FB

FB FB

INDICATES A NEW ONE HOUR RATED FIRE BARRIER

EXTENDING TO THE UNDERSIDE OF THE STRUCTURE

ABOVE. ALL PENETRATIONS SHALL BE PROTECTED

WITH A UL-LISTED FIRE STOP SYSTEM.

SB

SB SB

SP SP

FP FP

FB FB

NEW FINISH PLAN

SCALE: 1/4" = 1'-0"

NEW BATHROOM FINISH PLAN

SCALE: 1/4" = 1'-0"

C-1

ACP-1

P-1

P-1

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

I.D. KEYNOTES:

1
REUSE EXISTING THRESHOLD.

2
PRIME AND PAINT DOOR FRAME.

T-1

P-1

P-1

T-1 T-1

T-1

B-3

B-3

B-3

B-3

T-2

3
CRASH RAILS PER DETAIL 4/ID-2.

WP-2.
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WALL SURFACE PER ID-1

AND PAINT PER FINISH PLANS

MILL FINISH ALUMINUM

TOP CAP

SHEET VINLY SELF COVE

BASE OF ADJACENT SHEET

VINYL PER FINISH PLANS

PRE-FORMED PLASTIC COVE

STRIP

EXISTING FLOOR SLAB

6
"

NOTES:

1. STANDARD FINISH BASE DETAIL, APPLY AT ALL LOCATIONS

RESILIENT SELF COVE BASE LOCATIONS PER FINISH PLANS.

WALL SURFACE AND PAINT

PER FINISH PLANS

VINYL TOP CAP

SHEET VINLY SELF COVE

BASE OF ADJACENT SHEET

VINYL PER FINISH PLANS

PRE-FORMED PLASTIC COVE

STRIP

EXISTING FLOOR SLAB

6
 
1
/
4
"

1
'-
0
 
3
/
8
"

5
'
-
0
"

PCV EDGE MOLD, COLOR

TO MATCH PANEL. PROVIDE

CAULKING AT SEAM

WALL PROTECTION ACROVYN

MATERIAL PER FINISH PLANS

AND FINISH LEGEND

PCV EDGE MOLD, COLOR

TO MATCH PANEL. PROVIDE

CAULKING AT SEAM

GENERAL NOTES:

1. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS

 AND MEASUREMENTS IN THE FIELD PRIOR TO STARTING CONSTRUCTION.

2. REFER TO GENERAL NOTES ON SHEET A0-00 FOR INFORMATION NOT

INDICATED ON THIS SHEET.

 6" = 1'-0"

1

SHEET VINYL COVE BASE

 6" = 1'-0"

2

WALL PROTECTION DETAIL
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ID-2

FINISHES, NOTES

& DETAILS

FINISH PLAN GENERAL NOTES:

1. PATCH AND REPAIR FINISHES IN LIKE KIND WHERE AFFECTED

BY NEW CONSTRUCTION ON EXISTING BUILDING FINISHES.

2. ALL WINDOW COVERING TO BE CENTERED ON STOREFRONT

AND INTALL PER MANUFACTURER'S REQUIREMENTS.

3. REFER TO ENLARGE FLOOR PLANS FOR CORNER GUARDS,

CRASH RAIL AND CHAIRD RAIL LOCATONS.

4. REFER TO INTERIOR ELEVATIONS AND SHEET A5-80 FOR ALL

CASEWORK FINISHES.

5. CONTRACTOR SHALL SUBMIT SIX (6) COPIES OF

MANUFACTURER'S SPECIFICATIONS AND INSTALLATION

INSTRUCTIONS FOR ALL FLOORING, CEMENT LEVELING AND

PATCHING MATERIALS.  PERFORM STRICTLY IN ACCORDANCE

WITH MANUFACTURER'S SPECIFICATIONS.  PROVIDE

MAINTENANCE INFORMATION TO THE FACILITIES

MAINTENANCE DEPARTMENT.

6. PATCH AND REPAIR EXISTING SUB FLOOR SLAB AS REQUIRED

TO PROVIDE A SMOOTH SURFACE FOR NEW FLOORING PER

MANUFACTURER'S INSTALLATION REQUIREMENTS. PROVIDE

SELF-LEVELING UNDERLAYMENT CONCRETE.

7. FLOORING PREPARATION SHALL BE PERFORMED AS REQUIRED

BY THE FLOOR FINISH MANUFACTURER IN A MANNER SUCH THAT

THE MANUFACTURER'S PRODUCT WARRANTY WILL REMAIN IN

EFFECT.  IF FIELD CONDITIONS REQURIE VARIATIONS FROM

MANUFACTURER'S REQUIREMENTS, THE CONTRACTOR SHALL

NOTIFY THE FACILITIES MANAGER IN WRITING TO RECEIVE

INSTRUCTIONS ON HOW TO PROCEED.

8. ALL ADHESIVES FOR FINISH MATERIALS SHALL HAVE LOW VOC

EMISSIONS.  CONTRACTOR SHALL PROVIDE DIRECT

VENTILATION TO PREVENT VOC'S OUT GASSING FROM

ADHESIVES FROM ENTERING THE BUILDING HVAC SYSTEM AND

AFFECTING THE OCCUPANTS OF THE BUILDING.

9. CONTRACTOR TO PROVIDE TRANSITIONS BETWEEN FLOORING

MATERIALS PER DETAILS ON SHEET ID-2.  ALL TRANSITIONS

LOCATED UNDER DOORS, TO BE CENTERED UNDER DOOR.

10. DOOR SWING:  CONTRACTOR SHALL INSTALL ALL NEW FLOORING

SUCH THAT IT DOES NOT INTERFERE WITH EXISTING DOORS AND

SUCH A WAY THAT EXISTING DOORS DO NOT TOUCH THE SURFACE

OF NEW FLOORING.  ANY PROBLEMATIC DOORS SHALL BE

BROUGHT TO THE ATTENTION FO THE FACILITIES CONSTRUCTION

REPRESENTATIVE PRIOR TO FLOORING PREPARATION.

11. PERFORM CALCIUM CHLORIDE TEST FOR ALL SLAB SUBFLOORS

WHERE SLAB IS NEW, OR ALL EXISTING SLAB ON GRADE

LOCATIONS.  WHERE EXISTING SLAB IS ABOVE GRADE,

CONTRACTOR MAY LIMIT TESTING TO AREAS NEAR A SOURCE OF

WATER SUCH AS AROUND PLUMBING LINES, SHOWER STALLS,

ROOF DRAINS, ETC. WHERE MOISTURE IN THE SLAB EXCEEDS

FINISH MATERIAL'S MANUFACTURER'S RECOMMENDATIONS,

REFER TO NOTES ABOVE FOR MANUFACTURER'S WARRANTY

REQUIREMENTS.

12. CONTRACTOR TO INCLUDE ALLOWANCE FOR CONCRETE SLAB

SEALER TO BE FURNISHED AND APPLIED UNDER ALL FLOOR

FINISHES ON SLAB ON GRADE.

13. CONTRACTOR SHALL VERIFY LEAD TIMES FOR ALL FINISH

MATERIALS AND SHALL BE RESPONSIBLE TO HAVE ALL

MATERIALS ON THE JOB SITE ON TIME.  NO SUBSTITUTIONS

SHALL BE MADE DUE TO LATE ORDERING OF MATERIALS.

14. CONTINUE ALL FLOOR FINISHES UNDER ALL APPLIANCES AND

REMOVABLE CABINETS AND EQUIPMENT.

PAINT AND WALL FINISHES:

15. PAINT FINISHES (SHEEN) AS FOLLOWS:

WALLS:  EGGSHELL SHEEN

EXCEPTIONS SIMI GLOSS SHEEN AT:  TOILETS PUBLIC AND

LABS, FOOD SERVICE AREAS, TRASH AND UTILITY ROOMS.

PAINTED DOORS & FRAMES: SEMI GLOSS

CEILING AND SOFFITS:  FLAT

NOTE: REFER TO INTERIOR ELEVATIONS WHERE FOR

LOCATIONS WHERE EPOXY PAINT IS REQUIRED.

16. SUBMIT ALL FINISH SAMPLES TO ARCHITECT FOR APPROVAL,

INCLUDING DRAW DOWNS OF ALL PAINT COLORS IN ALL

FINISH TYPES AS USED.

17. PAINT ALL ACCESS PANELS TO MATCH ADJ. WALL SURFACE.

18. PLASTER FINISH SHALL BE LEVEL FOR WHERE A PAINTED

FINISH SURFACE IS SHOWN.

RESILIENT FLOORING:

19. ALL RESILIENT FLOORING INSTALLATIONS SHALL BE

COMPLETED TO THE POINT READY FOR THE FIRST DAY OF

USE AND IN AS NEW CONDITION, CLEAN CONSTRUCTION

DUST AND DERBY, DAMP MOP AND APPLY A SEALER OR

WAXED PER MANUFACTURER'S RECOMMENDATIONS FOR

THE PRODUCT.  FLOORING CONTRACTOR TO PROVIDE THE

PRODUCT SPECIFICATION AND A RECOMMENDED

REAPPLICATION TIME FOR THE SEALER OR WAX TO THE

FACILITIES MAINTENANCE OFFICE.

20. ALL SHEET GOODS OF RESILIENT FLOORING SHALL BE

INSTALLED USING HEAT WELD SEAMS, WELDING RODS

SHALL MATCH THE COLOR OF THE FLOORING MATERIAL

UNLESS OTHERWISE NOTED ON THE FINISH PLAN OR LEGEND.

CASEWORK AND MILL WORK:

21. ALL CASEWORK AND MILL WORK TO CONFORM TO THE

REQUIREMENTS OF THE LATEST EDITION OF W.I.C. FOR

CUSTOM GRADE.

22. NOT USED.

23. SHOP DRAWINGS SHALL BE SUBMITTED FOR ALL CASEWORK

AND MILL WORK.

FLAME SPREAD:

24. FLAME SPREAD OF FINISH MATERIALS: WALL, FLOOR AND

CEILING SHALL NOT EXCEED THE FLAME SPREAD

CLASSIFICATIONS IN CBC TABLE 803.5

4

1 4

"

 6" = 1'-0"

3

TILE COVE BASE DETAIL

SAME AS DETAIL

1/ID-2

6
"

SAME AS BUMPER RAIL ABOVE

6
"

2
'
-
6
"

#10 X 1 1/2" PH PAN HD

SMS AF-6 ALLIGATOR AND

1/4" FLAT WASHER STEEL

PLATED SAE

ACROVYN COVER

#479 Cappuccino

STEEL STUD

BLOCKING PER 10B/S-1.

CONTINUOUS

PVC RETAINER

1" WIDE ALUMINUM WALL

CLIP 16" O.C. MAX.

NOTES:

1. DETAIL APPLIES TO LOCATIONS MARKED WITH "WP-2 CRASH RAIL."

WALL PROTECTION

UNDER BUMPER

RAIL PER ID SHEET

 6" = 1'-0"

4

CRASH RAIL

NOTES:

1. DETAIL APPLICABLE WHEN NEW RESILIENT FLOORING IS INSTALLED

NEXT TO OLD.

FLOORING CONTRACTOR TO

FLOAT SHEET VINYL TO

PROVIDE NO LEVEL CHANGE

AT SEAMS. FEATHER SLOPE NO

GREATER THAN ONE PERCENT

RESILIENT FLOORING VERIFY

THICKNESS

HEAT OR CHEMICAL WELD PER

MANUFACTURER

INSTRUCTIONS

RESILIENT FLOORING VERIFY

THICKNESS

 6" = 1'-0"

5

NEW RESILIENT TO EXISTING RESILIENT
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M0-01

GENERAL NOTES,

LEGEND, SYMBOLS,

AND SHEET INDEX

GENERAL NOTES CONTINUED
SYMBOL DESCRIPTION

NOTE CALLOUT

DETAIL CALLOUT
- NUMBER ON TOP DENOTES DETAIL NUMBER
- NUMBER ON BOTTOM DENOTES SHEET DETAIL IS SHOWN

MECHANICAL EQUIPMENT CALLOUT, SEE MECHANICAL PLANS FOR
EXACT LOCATION AND REQUIREMENTS

SECTION CALLOUT

POINT OF CONNECTION

POINT OF DISCONNECTION

NEW LINEWORK

EXISTING LINEWORK

DEMOLITION LINEWORK

NEW PIPING (SIZE-SERVICE)

SHEET METAL DUCT

HIDDEN SHEET METAL DUCT

DIRECTION OF FLOW

STANDARD BRANCH FOR SUPPLY AND RETURN

ROUND ELBOW DOWN

ROUND ELBOW UP

RECTANGULAR TO ROUND TRANSITION

FLEXIBLE DUCT

FLEX CONNECTION

FIRE DAMPER

COMBINATION FIRE AND SMOKE DAMPER

MOTORIZED DAMPER

SUPPLY DIFFUSER: 2-WAY/3-WAY/4-WAY

GRILLE: RETURN/EXHAUST

1'x2' RETURN AIR GRILLE

2'x2' RETURN AIR GRILLE

SUPPLY AIR DUCT SECTION

RETURN AIR DUCT SECTION

EXHAUST AIR DUCT SECTION

POWER OR GRAVITY ROOF VENTILATOR - EXHAUST

POWER OR GRAVITY ROOF VENTILATOR - SUPPLY

UNDERCUT DOOR

TRANSFER GRILLE OR LOUVER

DOOR GRILLE OR LOUVER

SINGLE DUCT VAV BOX WITH REHEAT COIL

SINGLE DUCT VAV BOX WITHOUT REHEAT COIL

SPACE TEMPERATURE SENSOR

SMOKE DETECTOR

SYMBOL DESCRIPTION

STATIC PRESSURE SENSOR

SYMBOL DESCRIPTION

DAMPER, OPPOSED BLADE

DAMPER, PARALLEL BLADE

FILTER

LOUVER

ACCESS DOOR OR ACCESS PANEL (AP) IN DUCTWORK

TURNING VANES (RECTANGULAR)

DRAIN, FUNNEL

PUMP

CENTRIFUGAL FAN

ELECTRONIC 2-WAY VALVE

DDC INPUT

DDC OUTPUT

LOCALLY MOUNTED INSTRUMENT

CARBON DIOXIDE SENSOR

DIFFERENTIAL PRESSURE SENSOR

FLOW METER

AIRFLOW SENSOR

RELATIVE HUMIDITY SENSOR

TEMPERATURE SENSOR

AVERAGING TEMPERATURE SENSOR

ANALOG SIGNAL

DIGITAL SIGNAL

-

-

-

-

-

-

-

4" CHWR

16"x12"

16"x12"

8"

FC

FD

FSD

M

UP DN

UP DN

UP DN

UC

TG

DG

T

SD

SP

AD

C02

DPS

FM

FS

HS

TS

TS

LEGEND ABBREVIATIONS
4. IN THE EVENT OF A CONFLICT OR INCONSISTENCY BETWEEN ITEMS INDICATED ON DESIGN PLANS /

SPECIFICATIONS WITH CODE REQUIREMENTS, THE MORE STRINGENT STANDARD SHALL PREVAIL.

5. THIS CONTRACTOR SHALL FURNISH LABOR, MATERIALS, EQUIPMENT, AND TRANSPORTATION AS REQUIRED TO
PROPERLY INSTALL ALL NEW HVAC SYSTEMS OR RELATED COMPONENTS AS INDICATED ON PLANS AND
SPECIFIED HEREIN.

6. ALL NEW EQUIPMENT AND MATERIAL TO BE INSTALLED AS PART OF THIS PROJECT SHALL BEAR AN
UNDERWRITERS' LABORATORIES LABEL (UL), AND INSTALLED IN SUCH A MANNER FOR WHICH THEY ARE
DESIGNED AND APPROVED.

7. THIS CONTRACTOR SHALL DOCUMENT AND RELAY ANY MAJOR DEVIATIONS FROM THE DESIGN DOCUMENTS,
AND ATTAIN APPROVAL FROM THE MECHANICAL ENGINEER BEFORE PROCEEDING. AS-BUILT COPIES SHALL BE
PROVIDED INDICATING ALL CHANGES / DEVIATIONS MADE DURING CONSTRUCTION.

8. ALL WORK SHALL BE PERFORMED IN A CLEAN AND WORKMANLIKE MANNER. CARE SHALL BE EXERCISED TO
MINIMIZE ANY INCONVENIENCE OR DISTURBANCE TO OTHER AREAS OF THE BUILDING WHICH ARE TO REMAIN
IN OPERATION. ISOLATE WORK AREAS BY MEANS TO KEEP DUST AND DIRT WITHIN THE CONSTRUCTION AREA.

9. NO PIPING, EQUIPMENT, ETC. SHALL BE REMOVED, DISCONNECTED OR SHUT DOWN WITHOUT PRIOR REVIEW
WITH THE OWNER TO CONFIRM THAT AREAS TO REMAIN IN OPERATION WILL NOT BE AFFECTED. IF ANY AREAS
NOT WITHIN THE SCOPE OF WORK ARE AFFECTED BY ANY SHUTDOWN, REMOVAL OR DISCONNECTION,
SUFFICIENT ADVANCE NOTICE MUST BE GIVEN TO THE OWNER INDICATING WHICH AREAS WILL BE AFFECTED,
WHEN THE PROPOSED SHUTDOWN WILL OCCUR, AND FOR HOW LONG A PERIOD OF TIME.

10. THE ARRANGEMENT OF EQUIPMENT AND PIPING SHOWN ON THE DRAWINGS IS BASED UPON INFORMATION
AVAILABLE TO THE ENGINEER AT THE TIME OF DESIGN AND IS NOT INTENDED TO SHOW EXACT DIMENSIONS
PECULIAR TO A SPECIFIC MANUFACTURER. THE DRAWINGS ARE, IN PART, DIAGRAMMATIC AND SOME
FEATURES OF THE ILLUSTRATED EQUIPMENT INSTALLATION MAY REQUIRE REVISION TO MEET ACTUAL
EQUIPMENT INSTALLATION REQUIREMENTS. STRUCTURAL SUPPORTS, FOUNDATIONS, CONNECTED PIPING,
VALVES AND ELECTRICAL CONDUIT SPECIFIED MAY HAVE TO BE ALTERED TO ACCOMMODATE THE EQUIPMENT
PROVIDED. NO ADDITIONAL PAYMENT WILL BE MADE FOR SUCH REVISIONS AND ALTERATIONS.

11. THIS CONTRACTOR SHALL VERIFY ALL DIMENSIONS AT THE SITE MAKING FIELD MEASUREMENTS AND SHOP
DRAWINGS NECESSARY FOR FABRICATION OR ERECTION OF HVAC SYSTEMS. MAKE ALLOWANCE FOR BEAMS,
PIPES AND OTHER OBSTRUCTIONS IN BUILDING CONSTRUCTION. CHECK DRAWINGS SHOWING WORK OF
OTHER TRADES AND CONSULT WITH THE OWNER'S REPRESENTATIVE IN THE EVENT OF POTENTIAL
INTERFERENCE. SHOP DRAWINGS SHALL BE MINIMUM 1/4"=1'-0" SCALE, INDICATING FITTINGS, SIZES, WELDS
AND CONFIGURATIONS AND SUBMITTED TO ENGINEER FOR REVIEW.

12. THIS CONTRACTOR SHALL COORDINATE HIS WORK WITH ALL OTHER TRADES PRIOR TO FABRICATION,
PURCHASE AND/OR INSTALLATION OF ALL WORK.

13. BEFORE COMMENCEMENT OF WORK, THIS CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS, ELEVATIONS,
AND CHARACTERISTICS OF ALL UTILITIES.

14. CONTRACTOR SHALL SECURE AND PAY ALL FEES AND PERMITS PERTAINING TO THE CONTRACT.

15. EXISTING MATERIALS THAT ARE REMOVED SHALL NOT BE REUSED IN NEW SYSTEMS, EXCEPT WHERE
INDICATED AS BEING RELOCATED.

16. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT COMPLIANCE WITH THE MANUFACTURER'S WRITTEN
INSTRUCTIONS.

17. GALVANIZED SHEET METAL SHALL BE PROVIDED FOR ALL HVAC DUCT SYSTEMS, AND CONSTRUCTED /
SUPPORTED / INSTALLED IN ACCORDANCE WITH THE 2016 CALIFORNIA MECHANICAL CODE AND THE LATEST
SMACNA STANDARDS.

18. ALL PIPING SHALL BE INSTALLED AS INDICATED ON THE DRAWINGS IN A NEAT WORKMANSHIP-LIKE MANNER
AND BE SUPPORTED AS REQUIRED BY CODES. PIPING SHALL BE SET UP AND DOWN AND OFFSET AS REQUIRED
TO SUIT FIELD CONDITIONS. DIELECTRIC COUPLINGS SHALL BE USED WHERE DISSIMILAR METALS ARE JOINED.

19. THIS CONTRACTOR SHALL PROVIDE ALL NECESSARY SUPPORTS FOR FIXTURES, DUCTWORK, PIPING, AND
MECHANICAL EQUIPMENT, IN ORDER TO COMPLY WITH CALIFORNIA BUILDING CODE, SMACNA INSTALLATION
STANDARDS, AND ALL RELATED LOCAL ORDINANCES.

20. THIS CONTRACTOR SHALL NOT BORE, NOTCH, CUT, OR PENETRATE INTO A STRUCTURAL MEMBER WITHOUT
WRITTEN APPROVAL FROM A DESIGNATED STRUCTURAL ENGINEER AND THE OWNER.

21. ALL PIPE ELBOWS SHALL BE LONG RADIUS UNLESS OTHERWISE SPECIFICALLY NOTED ON THE DRAWINGS.

22. ISOLATE AND DRAIN EXISTING PIPING SYSTEM AS REQUIRED TO ACCOMMODATE INSTALLATION OF THE WORK.

23. ALL MATERIAL EXPOSED WITHIN RA PLENUMS SHALL BE NON-COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD
INDEX NOT GREATER THAN 25 AND SMOKE DEVELOPED INDEX NOT GREATER THAN 50. COMPLY WITH
CMC-602.2.

24. 2016 CBC MECHANICAL, ELECTRICAL AND PLUMBING EQUIPMENT ANCHORAGE NOTES:

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND INSTALLED PER THE
DETAILS ON THE OSHPD APPROVED CONSTRUCTION DOCUMENTS. WHERE NO DETAIL IS INDICATED, THE
FOLLOWING COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET THE FORCES AND DISPLACEMENT
REQUIREMENTS PRESCRIBED IN THE 2016 CBC SECTIONS 1615A.1.17 THROUGH 1616A.1.27 AND ASCE 7-10
CHAPTER 13.

1) ALL PERMANENT EQUIPMENT AND COMPONENTS.

2) TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD WIRED) TO THE
BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.

3) MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS AND HEAVIER
THAN 400 POUNDS ARE REQUIRED TO BE ANCHORED WITH TEMPORARY ATTACHMENTS.

THE ATTACHMENT OF THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENT SHALL BE POSITIVELY
ATTACHED TO THE STRUCTURE, BUT NEED NOT BE DETAILED ON THE PLANS. THESE COMPONENTS SHALL
HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND ASSOCIATED DUCTWORK, PIPING,
AND CONDUIT.

A. COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVE A CENTER OF MASS LOCATED 4 FEET OR
LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORTS THE COMPONENT.

B. COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED SYSTEMS, LESS
THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF OR FLOOR OR HUNG FROM A
WALL.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS, THE INSTALLATION
SHALL BE SUBJECT TO THE APPROVAL OF THE STRUCTURAL ENGINEER OF RECORD. THE PROJECT INSPECTOR
WILL VERIFY THAT ALL COMPONENTS AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE
REQUIREMENTS.

25.   PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTES:

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE
FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-05 SECTION 13.3 AS DEFINED IN ASCE 7-10 13.6.1 TO
13.6.8 AND 2016 CBC SECTIONS 1616A.1.23, 1616A.1.24, 1616A.1.25 AND 1616A.1.26.

COPIES OF THE MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF HANGING AND
BRACING OF THE PIPE, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS.

THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT
THE HANGER AND BRACE LOADS.

ABBREVIATION DESCRIPTION ABBREVIATION DESCRIPTION

ABV ABOVE IN INCHES
AC AIR CONDITIONING UNIT KW KILOWATTS
AFF ABOVE FINISHED FLOOR LAT LEAVING AIR TEMPERATURE
AHU AIR HANDLING UNIT LBS POUNDS
AP ACCESS PANEL LD LINEAR DIFFUSER
BDD BACK DRAFT DAMPER LWT LEAVING WATER TEMPERATURE
BHP BRAKE HORSEPOWER MAX MAXIMUM
BLDG BUILDING MBH THOUSAND BTU PER HOUR
BMS BUILDING MANAGEMENT SYSTEM MCA MINIMUM CIRCUIT AMPS
BTU BRITISH THERMAL UNIT MIN MINIMUM
CAV CONSTANT AIR VOLUME MOCP MAXIMUM OVERLOAD CIRCUIT PROTECTION
CD CEILING DIFFUSER NIC NOT IN CONTRACT
CFM CUBIC FEET PER MINUTE OAT OUTSIDE AIR TEMPERATURE
CV CONSTANT VOLUME BOX OBD OPPOSED BLADE DAMPER
D DRAIN OSA OUTSIDE AIR
DB DRY BULB PD PRESSURE DROP
DEG DEGREES PERF PERFORATED
DIA DIAMETER PH PHASE
DN DOWN POD POINT OF DISCONNECT
DX DIRECT EXPANSION PR PRESSURE RELIEF
(E) EXISTING PRV PRESSURE REDUCING VALVE
EA EXHAUST AIR PSID POUNDS PER SQUARE INCH DIFFERENTIAL
EAT ENTERING AIR TEMPERATURE PSIG POUNDS PER SQUARE INCH GAUGE
EF EXHAUST FAN RA RETURN AIR
EFF EFFICIENCY RAR RETURN AIR REGISTER
EL ELEVATION RF RETURN FAN
EQ EQUAL RG RETURN GRILLE
ER EXHAUST REGISTER RHC REHEAT COIL
ESP EXTERNAL STATIC PRESSURE RLA RATED LOAD AMPS
EWT ENTERING WATER TEMPERATURE RPM REVOLUTIONS PER MINUTE
°F DEGREES FAHRENHEIT SA SUPPLY AIR
FC FAN COOL UNIT SAR SUPPLY AIR REGISTER
FD FIRE DAMPER SD SMOKE DAMPER
FF FAN FILTER SF SUPPLY FAN
FLA FULL LOAD AMPS SMBH SENSIBLE MBH
FLR FLOOR STD STANDARD
FOB FLAT ON BOTTOM TAD TRANSFER AIR DUCT
FOT FLAT ON TOP TEMP TEMPERATURE
FP FIRE PUMP TG TRANSFER GRILLE
FPI FINS PER INCH TMBH TOTAL MBH
FPM FEET PER MINUTE TSP TOTAL STATIC PRESSURE
FT FEET OR FOOT TYP TYPICAL
FX FLEXIBLE CONNECTION UC UNDERCUT
GA GAUGE UON UNLESS OTHERWISE NOTED
GALV GALVANIZED V VOLTS
GC GENERAL CONTRACTOR VAV VARIABLE AIR VOLUME UNIT
GPH GALLONS PER HOUR VD VOLUME DAMPER
GPM GALLONS PER MINUTE VFD VARIABLE FREQUENCY DRIVE
HB HOSE BIBB W/ WITH
HD HEAD W/O WITHOUT

HHWS&R
HEARTING HOT WATER SUPPLY AND
RETURN

WB WET BULB

HP HEAT PUMP WC WATER COLUMN

HP HORSEPOWER WG WATER GAUGE
HT HEIGHT WT WEIGHT
HZ HERTZ
REFERENCE WILL BE MADE TO ANSI Y1.1, MILITARY STANDARD IN THE EVENT ABBREVIATIONS NOT MENTIONED HEREIN
ARE USED, ABBREVIATIONS, AND OTHER STANDARD INDUSTRY CONVENTIONS.

PROJECT NOTES
1. CONTRACTOR SHALL COORDINATE ARCHITECTURAL REFLECTED CEILINGS PLANS WITH ALL DISCIPLINES TO VERIFY

CLEARANCES BETWEEN HVAC DUCTS, HVAC PIPING, LIGHT FIXTURES, ELECTRICAL DATA CONDUITS, PLUMBING
LINES, FIRE PROTECTION LINES, STRUCTURAL  MEMBERS, ETC. SPECIAL ATTENTION IS REQUIRED ALONG THE
LENGTH OF MAIN MECHANICAL  SUPPLY AND RETURN AIR DUCTS WHERE THERE IS LIMITED CLEARANCE FOR
PASSAGE OR  ROUTING OF UTILITIES.

2. THE SPACE FOR DUCT WORK & MECHANICAL EQUIPMENT FOR THIS PROJECT IS LIMITED. COORDINATION WITH
OTHER TRADES IS CRITICAL. PROCEED WITH PREPARATION OF SHOP DRAWINGS IMMEDIATELY UPON RECEIVING AN
AUTHORIZATION TO PROCEED FOR THE PROJECT. COMPLETE  SHOP DRAWINGS PRIOR TO MATERIAL FABRICATION
AND INSTALLATION. SHOP DRAWINGS SHALL BE REVIEWED BY COMMISSIONING AGENT, MEOR AND OWNER'S
REPRESENTITIVE PRIOR TO SUBMITTAL.

3. PROVIDE ORIGINALLY PREPARED CONTRACTOR'S SHOP DRAWINGS IN ELECTRONIC FORMAT. IN ADDITION TO THE
REQUIREMENTS SPECIFIED ELSEWHERE, THE SHOP DRAWINGS SHALL INCLUDE  THE FOLLOWING:

A.  DUCT, PIPE AND PLUMBING ELEVATIONS.

B.  DOUBLE LINE DUCTWORK AND PIPING (6'' AND LARGER).

C.  ACTUAL SIZE OF PURCHASED EQUIPMENT. PER APPROVED CONTRACTOR'S SHOP DRAWINGS.

D.  ACCESS PANELS INCLUDING CEILING PANELS.

E.  ACCESS CLEARANCES FOR EQUIPMENT.

F.  ACTUAL LOCATIONS OF CEILING DIFFUSERS, REGISTERS, AND RETURN REGISTERS.

G.  LOCATIONS OF STRUCTURAL MEMBERS SUCH AS BEAMS.

H.  ACTUAL LOCATIONS OF CONTROL PANELS AND POWER CONNECTIONS TO    EQUIPMENT.

I.   COLOR CODED DUCT AND PIPING BASED ON MATERIAL USED.

J.  MINIMUM 1/4''=1'0" SCALE DRAWINGS.

K.  LABEL AND TAG SCHEDULE FOR EQUIPMENT.

L.   DUCT TRANSITIONS TO CLEAR BEAMS OR TIGHT AREAS.

M.  ROOM TEMPERATURE SENSOR LOCATIONS.

N.  POINT OF CONNECTION TO UTILITIES OUTSIDE THE BUILDING.

O.  SECTIONS OR 3-D DRAWINGS OF CONGESTED AREAS.

P.  GRID LINES.

Q.  UTILITY PROFILES FOR UNDERGROUND PIPING.

4. DO NOT COMMENCE WITH ANY INSTALLATION, ORDERING OF ANY EQUIPMENT OR MATERIAL FABRICATION
WITHOUT AN APPROVED SHOP DRAWING SUBMITTAL.

5.
FOR EACH SUBMITTAL, THE CONTRACTOR SHALL PROVIDE A LETTER (ON COMPANY LETTERHEAD) AND SIGNED BY
THE PROJECT MANAGER INDICATING THE SUBMITTAL HAS BEEN FULLY IN HOUSE REVIEWED TO ENSURE FULL
COMPLIANCE WITH THE CONTRACT DOCUMENTS AND COORDINATION WITH OTHER TRADES.  ANY EXCEPTIONS TO
THE CONTRACT DOCUMENTS SHALL BE CLEARLY INDICATED ON THIS LETTER.  ANY DISCREPANCIES/EXCEPTIONS
NOT IDENTIFIED IN WRITING SHALL BE CORRECTED AT THE SOLE EXPENSE OF THE CONTRACTOR AND AT NO
EXPENSE TO THE OWNER AND ENGINEER.

1. ALL WORK SHALL COMPLY WITH THE 2013 EDITIONS OF THE CALIFORNIA BUILDING, MECHANICAL, PLUMBING,
AND OTHER APPLICABLE FEDERAL, STATE, OR LOCAL CODES AS ADOPTED AND ENFORCED BY THE LOCAL
JURISDICTION. IN CASE THE PLANS SHOW MORE STRINGENT REQUIREMENTS, THE PLANS SHALL GOVERN THE
DESIGN, YET NOTHING ON THE DESIGN DOCUMENTS SHALL BE INTERPRETED AS AUTHORITY TO VIOLATE
CODE(S) OR REGULATION(S).

2. SUBMISSION OF BID IN CONNECTION WITH THIS WORK SHALL IMPLY THAT THE BIDDER HAS EXAMINED THE
JOB SITE UNDER WHICH THE CONTRACTOR WILL BE OBLIGATED TO OPERATE UNDER THIS CONTRACT. NO
EXTRA CHARGE WILL BE ALLOWED FOR FAILURE OF ANY BIDDER TO EXAMINE THE SITE PRIOR TO BID.

3. WHERE USED, THE TERM "PROVIDE" SHALL MEAN "FURNISH AND INSTALL".

GENERAL NOTES

ABBREVIATION DESCRIPTION ABBREVIATION DESCRIPTION

A ALARM PT PRESSURE TRANMITTER
AI ANALOG INPUT RH RELATIVE HUMIDITY
AO ANALOG OUTPUT S STATUS
DI DIGITAL INPUT SC SPEED CONTROL
DO DIGITAL OUTPUT SI SPEED INDICATOR
DP DIFFERENTIAL PRESSURE SP SETPOINT
FS FLOW SWITCH SS START/STOP
FM FLOW METER T TEMPERATURE
HOA HANDS OFF AUTO TI TEMPERATURE INDICATOR
KW KILOWATTS VA DAMPER/VALVE ACTUATOR
LA LEVEL ALARM VP VELOCITY PRESSURE
MOD MOTOR OPERATED DAMPER VSH VIBRATION SWITCH
NC NORMALLY CLOSED ZC CLOSED END SWITCH
NO NORMALLY OPEN ZI POSITION INDICATOR
PS PRESSURE SWITCH ZO OPEN END SWITCH

REFERENCE WILL BE MADE TO ANSI Y1.1, MILITARY STANDARD IN THE EVENT ABBREVIATIONS NOT MENTIONED
HEREIN ARE USED, ABBREVIATIONS, AND OTHER STANDARD INDUSTRY CONVENTIONS.

CONTROL ABBREVIATIONS

07/23/2018 08:10:09 AM
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M0-02

SCHEDULES

GRILLES, REGISTERS, DIFFUSERS
MARK DESCRIPTION MATERIAL STYLE FRONT BLADES DAMPER FINISH REMARKS

EG-1 PRICE 530 STEEL SIDEWALL HORIZONTAL N/A -

EG-2 PRICE PDDR STEEL LAY-IN - N/A -

RG-1 PRICE 530 STEEL SIDEWALL HORIZONTAL N/A -

1

1

1

COORDINATE WITH ARCHITECT.1

FAN FILTER BOX

MARK
MANUFACTURER

&
MODEL

LOCATION SIZE CFM

ELECTRICAL WEIGHT

REMARKS

HP VOLT PH LBS

FF-2
ENVIRCO, MAC-10

LEDC - RSRE
BSC ROOM 2"x2" 300 1/3 120 1 54

FF-3 ENVIRCO, MAC-10
LEDC - RSRE

ANTE ROOM 2"x2" 365 1/3 120 1 54

FF-4
ENVIRCO, MAC-10

LEDC - RSRE
ANTE ROOM 2"x2" 365 1/3 120 1 54

FF-5 ENVIRCO, MAC-10
LEDC - RSRE

ANTE ROOM 2"x2" 250 1/3 120 1 54

FF-6 ENVIRCO, MAC-10
LEDC - RSRE

ANTE ROOM 2"x2" 250 1/3 120 1 54

FF-7
ENVIRCO, MAC-10

LEDC - RSRE
ANTE ROOM 2"x2" 250 1/3 120 1 54

CAV SCHEDULE

MARK
MANUFACTURER

&
MODEL

LOCATION
INLET SIZE

DIA
DCV
Y/N

AIRFLOW
HEATING COIL

REMARKS
AIRSIDE WATERSIDE

MAX
CFM

MIN
CFM

MAX HTG.
CFM

HTG.
MBH

EAT
°F

LAT
°F

MAX PD
IN GPM

EWT
°F

LWT
°F

MAX PD
FT ROWS

CAV-1 PRICE SDV BSC ROOM 7" N 300 300 300 11,340 55 90 0.18 1.1 180 160 0.05 2 -

CAV-2 PRICE SDV ANTE ROOM 10" N 750 750 750 28,350 55 90 0.33 2.2 180 160 0.09 2 -

EXISTING CAV SCHEDULE

MARK
MANUFACTURER

&
MODEL

LOCATION
INLET

SIZE DIA
DCV
Y/N

AIRFLOW
HEATING COIL

REMARKS
AIRSIDE WATERSIDE

MAX
CFM

MIN
CFM

MAX HTG.
CFM

HTG.
MBH

EAT
°F

LAT
°F

MAX PD
IN

GPM EWT
°F

LWT
°F

MAX PD
FT

ROWS

(E) CAV-3 KRUGER LMHS IV PREP 8" N 600 600 600 24.6 55 90 0.8 2.5 180 160 0.8 1 -

EXISTING FAN FILTER BOX

MARK
MANUFACTURER

&
MODEL

LOCATION SIZE CFM

ELECTRICAL WEIGHT

REMARKS

HP VOLT PH LBS

(E) FF-1 ENVIRCO - LEDC IV PREP ROOM 2"x4" 600 1/3 120 1 71 -

(E) SPACES AIR BALANCE TABLE VALUES FROM OSHPD APPROVED DRAWINGS FOR TRI-CITY MEDICAL CENTER PHARMACY 797
USP UPGRADE APPROVED JAN. 18, 2007.

1

15 AC/HR IS RECIRCULATED AIR THROUGH THE FINAL FILTERS.2

EXISTING AH-3 SERVES THE SPACES SHOW IN TABLE. EXISTING AIR HANDLING UNIT HAS 33% OSA AS PROVIDED BY OSHPD
APPROVED DRAWINGS FOR TRI-CITY MEDICAL CENTER PHARMACY 797 USP UPGRADE APPROVED JAN. 18, 2007.

3

EXISTING AH-3 SERVING THE AREA OF WORK IS EQUIPPED WITH MERV 8 FILTER UPSTREAM OF THE COIL IN THE AHU (TABLE 4B,
POSITION 1) AND MERV 15 AIR FILTER DOWNSTREAM OF THE COIL IN THE AHU (TABLE 4B, POSITION 2), WHICH IS CODE
COMPLIANT.

4

EXISTING AIR HANDLING UNIT SERVING THE AREA IS EQUIPPED WITH SMOKE DETECTOR.5

RECIRCULATED AIR.1

1

1

AIR BALANCE SCHEDULE

ROOM NUMBER ROOM NAME ROOM AREA (SF) CEILING HEIGHT

CODE REQUIREMENTS PER CMC TABLE 4-A ( USP 797 & USP 800) PROPOSED DESIGN ACTUAL

REMARKS
ROOM SUPPLY

(CFM)

ROOM
EXHAUST

(CFM)

ROOM RETURN
(CFM)

ROOM
OUTSIDE (CFM)

ROOM TOTAL
AIR CHANGES

(AC/HR)

ROOM
OUTSIDE AIR

(AC/HR)

AIR BALANCE
RELATIONSHIP
TO ADJACENT

AREAS
ROOM

EXHAUST
(YES/NO)

ROOM
SUPPLY
(CFM)

ROOM
EXHAUST

(CFM)

ROOM RETURN
(CFM)

ROOM TOTAL
AIR CHANGES

(AC/HR)

ROOM
OUTSIDE AIR

(AC/HR)

ROOM
EXHAUST
(AC/HR)

AIR BALANCE
AND STATIC
PRESSURE

RELATIONSHIP
TO ADJACENT

AREAS

ROOM SUPPLY
(CFM)

ROOM
EXHAUST

(CFM)

ROOM RETURN
(CFM)

ROOM TOTAL
AIR CHANGES

(AC/HR)

ROOM
OUTSIDE AIR

(AC/HR)

ROOM
EXHAUST
(AC/HR)

032 BSC 100 8' 300 400 - - 30 - N YES 300 450 - 33.75 - 33.75

031 ANTE ROOM 370 8' 1480 - - 100 30 2 P NO 1480 - 1305 30 2 -

030 IV PREP ROOM 160 8' 640 - - 45 30 2 P NO 600 - 525 28 2 -

041 TOILET 48 8'-1" - 65 - - 10 - N YES - 65 - 10 - 10

1

1

1

3 4 5

2

EXISTING AIR HANDLING UNIT SERVING THE AREA IS EQUIPPED WITH EMERGENCY POWER.6

6

2

2

2

2

2

2

SHEET INDEX
SHEET DESCRIPTION
M0-01 GENERAL NOTES, LEGEND, SYMBOLS & SHEET INDEX
M0-02 SCHEDULES
M1-10 ZONING PLAN
M2-10 PARTIAL RENOVATION FIRST FLOOR AND ROOF PLAN
M2-11 PARTIAL RENOVATION HEATING HOT WATER FLOOR PLAN
M5-10 DIAGRAMS
M6-10 DETAILS
MD2-10 PARTIAL DEMOLITION FLOOR PLAN
MD2-11 PARTIAL DEMOLITION HEATING HOT WATER FLOOR PLAN

MECHANICAL PIPE AND DUCT
SYSTEM SEISMIC SUPPORT NOTES
MECHANICAL & PLUMBING:

1. SUPPORT AND BRACING FOR NEW PIPING, EXCEPT FIRE SPRINKLER PIPING, AND FOR NEW
DUCTWORK SHALL BE PROVIDED PER OPM-0043-13 MASON SEISMIC RESTRAINT COMPONENTS FOR
SUSPENDED UTILITIES OR OTHER APPROVED OSHPD OPM.

2. LAYOUT DRAWINGS, SHOWING THE BRACING/SUPPORT LOCATIONS AND REFERENCES TO DETAILS
FROM THE RELEVANT OSHPD PRE-APPROVALS NEED TO BE SUBMITTED FOR USE BY THE INSPECTOR
OF RECORD AND OSHPD FIELD STAFF.  THE LAYOUT DRAWINGS, PREPARED PER ASCE 7 CHAPTER 13
AS MODIFIED BY CBC SECTIONS 1613A/1616A, SHALL BE PREPARED BY THE SUBCONTRACTOR AND
SIGNED BY A STRUCTURAL ENGINEER LICENSED IN THE STATE OF CALIFORNIA.  REFERENCES TO
DETAILS FROM THE OSHPD PRE-APPROVAL SHALL BE FOR AN ENTIRE DETAIL AS SUBMITTED OR
REFERENCE SHALL BE FOR EACH ASPECT OF A SUBMITTED DETAIL.  CUSTOM DETAILS SHALL BE
PROVIDED FOR SITUATIONS WHERE OSHPD PRE-APPROVALS DO NOT APPLY.  AT LEAST FOUR WEEKS
PRIOR TO BEGINNING INSTALLATION, FOUR COPIES OF THE PLANS SHALL BE SUBMITTED TO THE
ARCHITECT OF RECORD WHO WILL SUBMIT THEM TO THE STRUCTURAL ENGINEER OF RECORD FOR
REVIEW AND APPROVAL. AFTER THIS APPROVAL, THE DRAWINGS WILL BE SUBMITTED TO THE OSHPD
DISTRICT STRUCTURAL ENGINEER FOR REVIEW AND APPROVAL. THE PLANS SHALL BE COORDINATED
WITH THE PLANS OF OTHER TRADES.  A COPY OF THE CHOSEN BRACING SYSTEM INSTALLATION
GUIDE/MANUAL SHALL BE ON THE JOBSITE PRIOR TO STARTING THE INSTALLATION.

3. THE STRUCTURAL ENGINEER FOR THE CONTRACTOR SHALL DETERMINE THE APPROPRIATE SEISMIC
FORCES BASED ON THE DESIGN CRITERIA SHOWN ON THE STRUCTURAL DRAWINGS.

4. ONCE THE EXACT LOCATIONS OF ALL PIPING AND DUCTWORK HAVE BEEN ESTABLISHED, THE
STRUCTURAL ENGINEER MUST CHECK THE ADEQUACY OF THE SUPPORTING STRUCTURE TO ENSURE
THAT THE ORIGINAL DESIGN IS STILL ADEQUATE.  THE INSPECTOR OF RECORD SHALL INSURE THAT
ALL WORK IS PROPERLY INSTALLED PER THE APPLICABLE OSHPD PRE-APPROVAL.

2 PROVIDE WITH BACNET CONTROL INTERFACE. 1

1

1 1

(E) SA OF 600 CFM AND THE (2) PRIMARY ENGINEERING CONTROL (PEC) UNITS THAT ARE HEPA FILTERED PROVIDE IN EXCESS OF
30 AC/HR.

7

N - NEGATIVE, P - POSITIVE, NR - NO REQUIREMENT FOR CONTINUOUS DIRECTIONAL CONTROL.8

CONTRACTOR TO STATE AIR BALANCE RELATIONSHIP & MEASURE STATIC PRESSURE TO ADJACENT SPACE. SEE AIRFLOW
DIAGRAM 4/M6-10 FOR REQUIREMENTS.

9 1

1

1

8 1

1
1

1

7
1

1

91

1 10 1

7 1

CONTRACTOR TO COMPLETE WITH ACTUAL TESTED VALUES.10

2 333

3

3

3
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M1-10

ZONING PLAN

NOTES
THERMOSTAT FOR (E) CAV-3.

ANALOG TYPE PRESSURE MONITOR TO MEASURE
PRESSURE BETWEEN 0.01 IN. OF W.C. TO 0.05 IN. OF W.C.
WITH PLUS OR MINUS 2% ACCURACY. PRESSURE
MONITOR TO BE MOUNTED ON WALL.

HUMIDITY LEVEL MONITORS.

1

2

3

N

0 4
KEY PLAN

SCALE: 1/4" = 1'-0"
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(E) CAV-3

FF

2

FF

5

FF

3

FF

6

FF

4

FF

7

(E) 26" Ø
26

" Ø

(E
) 1

6"
 Ø

(E) 16" Ø

(E) 16" Ø

(E
) 1

2"
 Ø

14" Ø

10" Ø

CAV

1

10" Ø

10" Ø

10" Ø

7" Ø

14" Ø

(E) 12"Ø

13
"x

11
"

(E) 18" Ø

(E) 14" Ø
(E) 24x12

(E) 16" Ø

24
"x

6"

18"x10" RG-1
525 CFM

8"x6" EG-1
90 CFM

8" Ø

5

6

4

(E) 8" Ø

13"x11"

10"x30" RG-1
730 CFM

10"x30" RG-1
575 CFM

7

8

(E) 6" Ø

16
"x

8"

9

9

9

9

CAV

2

9

11

11

10

14
" Ø

(E) 16" Ø

9

9

9
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E.1

F

E
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M2-10

PARTIAL RENOVATION

FIRST FLOOR AND

ROOF PLAN

KEY PLAN

RENOVATION ROOF PLAN
SCALE: 1/4" = 1'-0"2

NN

0 4

RENOVATION FIRST FLOOR PLAN
SCALE: 1/4" = 1'-0"1

NN

0 4

NOTES
POINT OF CONNECTION FOR 10"Ø EXHAUST DUCT TO (E)
EF-4.

10"Ø EXHAUST AIR DUCT UP THRU ROOF. ROUTE
DISCHARGE AIR DUCT UP 10 FEET ABOVE ROOF LEVEL.
REFER TO DETAIL 2/M6-10.

CAP DUCT AIR AND WATER TIGHT. CAP DUCT OPENING ON
EXHAUST HOOD ON ROOF WHERE (E) 8"Ø DUCT
PENETRATED AIR AND WATER TIGHT.

POINT OF CONNECTION FOR SUPPLY AIR DUCT TO CAV-2.

(E) 26" Ø SUPPLY AIR DUCT TO (E) 40" Ø SUPPLY AIR DUCT
TO AHU-3 IN MECHANICAL PENTHOUSE.

(E) 8" Ø EXHAUST AIR DUCT UP TO (E) EF-4 IN SHAFT.

REPLACE EXISTING FILTER.

CONNECT TO BSC AND BALANCE  TO 360 CFM FOR BSC
HOOD.

REBALANCE AIR TO PRE-CONSTRUCTION AIR READS OR
PRE-CONSTRUCTION AIR READS PLUS THE ADDITIONAL
AIR REQUIREMENTS FOR THE PROJECT. REBALANCE (E)
AHU-3 AS NECESSARY.

EA DUCT WITH 2-HR FIRE BARRIER DUCT WRAP BY 3M
TYPE 615+. INSTALL PER MANUFACTURER INSTRUCTIONS.

PROVIDE EA DUCT WITH 2-HR FIRE BARRIER TO CEILING
PENETRATION.

PROVIDE MANUAL BRANCH VOLUME DAMPER.
CONTRACTOR TO VERIFY THE SIZE OF THE (E) DUCTWORK
PRIOR TO THE PROCUREMENT AND/OR FABRICATION OF
ANY COMPONENTS.

SEE AIR BALANCE TABLE ON SHEET M0-02 FOR THE
SPECIFIED ROOM EXHAUST RATE.

POC FOR EXHAUST GRILLE EG-2.

1

2

3

4

5

6

7

8

9

1

1

10

11

12

13

14

6

6

6

6

6

6
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M5-10

DIAGRAMS

VA

SUPPLY
DUCT MAIN

TO ZONE

SPACE TEMPERATURE
SENSOR WITH

SETPOINT ADJUST
AND OVERRIDE

BUTTONS

TS

T

H
H

W
R

H
H

W
S

H

C

VA

TS

T

FS

F

CAV BOX WITH REHEAT 
NO SCALE1

2-WAY REHEAT COIL CONNECTIONS
NO SCALE2

HHWS

HHWR

2-WAY HHW REHEAT COIL

1
4

2

3

NOTES
COILS SHALL BE PROVIDED WITH PRESSURE INDEPENDANT
2-WAY CONTROL VALVE UNLESS NOTED OTHERWISE ON
SCHEDULE. CONTROL VALVE AND ACTUATOR SHALL BE
PROVIDED BY THE CONTROLS CONTRACTOR. MECHANICAL
CONTRACTOR SHALL BE RESPONSIBLE TO COORDINATE ALL
WORK WITH THE CONTROLS CONTRACTOR.

CONTRACTOR SHALL INSTALL PETE'S PLUG ON THE SUPPLY
AND RETURN LINES AND ENSURE IT IS POINTED NO LOWER
THAN HORIZONTAL (TYP.)

INSULATION FOR REHEAT COIL HOOK-UP SHALL BE 12" THICK
ARMAFLEX.

UNIONS NOT REQUIRED FOR FLANGED PIPING.

MANUAL AIR VENT

DRAIN

1

2

3

4

5

6

5

6

 GENERAL NOTE
1. CONNECT TO (E) BMS.

DPS

DP

SS SC

FAN FILTER UNIT
NO SCALE3

GENERAL NOTES
1. CONNECT TO (E) BMS.

2. PROVIDE WITH FAN AND FILTER ALARM.

P H

HSDPS

FAN

FILTER

S
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M6-10

DETAILS

AIR DISTRIBUTION RESTRAINT
NO SCALE1TYPICAL MANUAL VOLUME DAMPER LOCATION DIAGRAM

NO SCALE3

PROVIDE MANUAL VOLUME DAMPER AT EACH MAIN,
SUB-MAIN, BRANCH MAIN, AND BRANCH TAKE-OFF.
BRANCH DAMPER SHALL NOT SUBSTITUTE
FOR OBD AT TERMINAL.

PROVIDE CEILING ACCESS TO ALL DAMPERS

EA BRANCH

EA

OR

RA

NOTES:

RA BRANCH
BRANCH MAIN
(2 OR MORE
OUTLETS)

SUB-MAIN (2 OR
MORE
BRANCH MAINS)

SA
DEVICE

LOCATE EACH MVD
AT EACH DUCT
TAKE-OFF (TYP)

AIR MOVING

BRANCH MAIN
(2 OR MORE
OUTLETS)

SUB-MAIN (2
OR MORE
BRANCH
MAINS)

NOTES
FLEX DUCT WITH G.I. COLLAR EACH END MAX LENGTH 5'-0".
SEE PLAN FOR SIZE.

2" WIDE x 22 GA. HANGER STRAP.

CONTRACTOR TO CONNECT FLEX DUCT COLLAR TO PLENUM.
COLLAR W/ (3) #10 SMS CANVAS AND ARABOL JOINT.

12 GA. WIRE.

1" x 3"L 16 GA. BENT CLIP SECURED TO CD/RG W/ #10 SMS TYP.
(2) EACH CD/RG AT DIAGONALLY.

1

2

3

4

5

AIR DISTRIBUTION

WHERE CD/RG INSTALLED IN T-BAR CEILING 24"x24" FILLER
PANEL.

GI. PLENUM SECURE TO CD/RG WITH (4) #10 SMS TYP.

ENGINEER APPROVED ALTERNATE CONNECTION.

LONG RADIUS TURN - NO KINKS.

CONNECT TO RIGID DUCT W/ (3) #10 SMS CANVAS AND
ARABOL.

6

7

8

9

10

11

1

2

2

3

6

7

11

4

5

9

10

8

DUCT THROUGH ROOF
NO SCALE2

(E) FF-1
600 CFM

FF

2

FF

5

FF

3

FF

6

FF

4

FF

7

CAV

2

CAV

1

(E) CAV-3

BSC ROOM
032

ANTE
ROOM

031

IV PREP
ROOM

030

525 CFM
RA 365 CFM RECIRCULATED AIR

575 CFM
RA

90 CFM
EA

(E) EF-4

AIRFLOW SCHEMATIC DIAGRAM
NO SCALE4

BSC HOOD
360 CFM

365 CFM RECIRCULATED AIR

SUPPLY AIR DUCT

RETURN AIR DUCT

GENERAL NOTES

1 FOR FLASHING SEE ARCH DRAWING.

2 FOR ANCHORAGE SEE STRUCTURAL DRAWING.

NOTES

NOZZLE.

SIZE OPENING OF NOZZLE TO ACHIEVE 3000FPM AIR VELOCITY
AT DISCHARGE.

ROOF STRUCTURE.

ROOFING.

ANGLE RING WITH CLEATS.

GUY WIRE (TYP.4).

DUCT.

1

2

3

4

5

6

7

1

6'-0"
AFF

10'-0"
AFF

2

3

4

45°

5

6

7

15°

75 CFM
TA

(0.02" TO 0.05")

PRESSURE MONITOR
(IV PREP TO ANTE)

PRESSURE MONITOR
(BSC TO ANTE)

150 CFM
TA

(0.01" TO 0.03")

PRESSURE MONITOR
(ANTE TO ADJACENT)

100 CFM
TA

(0.02" MIN.)

HUMIDITY
LEVEL

MONITOR

HUMIDITY
LEVEL

MONITOR

HUMIDITY
LEVEL

MONITOR

250 CFM 365 CFM 250 CFM 365 CFM 250 CFM

1

1

1

1

300 CFM

1

1

ESTIMATED TRANSFER AIR VALUES. ADJUST LOW WALL EA OR RA VALUES TO ACHIEVE PRESSURE VALUES.1

1
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ROOM

MEDICAL
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HAZARDOUS

STERILE

PROCESSING

ROOM

NON-

HAZARDOUS

STERILE

PROCESSING

ROOM

(E) 10" Ø

(E) 8" Ø

(E) 16" Ø

(E) 3/4" HHWS&R

(E) EA
(E) 6" Ø

(E) 7" Ø

(E) 3/4" HHWS&R

(E) SA

(E) 12" Ø(E) 3/4" HHWS&R

(E) CAV-1

(E) CAV-2

(E) CAV-3

(E) CD
255 CFM

(E) CD
260 CFM

(E) CD
135 CFM

(E) RG

(E) FF-1
600 CFM

(E) RG
150 CFM

T

2

1

1

T

2

T

3

(E) 14x6

(E) 14x8 (E) 12" Ø

(E) 18" Ø

(E) 14" Ø

(E) 12" Ø

(E) 14" Ø

(E) 12" Ø

4

4

5

5

5

5

(E) 24x12(E) 26" Ø

(E
) 1

6"
 Ø

(E) 12" Ø

(E) 16" Ø

(E) CAV-3

8

44

9

10

4

4

4

4

11

(E
) 1

6"
 Ø

(E) 16" Ø

4

(E) 16" Ø

B.1

C

E.1

F

E

1819

1819

B.1

C

E.1

F

E

MECHANICAL

PENTHOUSE

76

OFFICE

TOILET

LOCKER AREA

COMPUTER

STATION

12

E.1

F

16
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MD2-10

PARTIAL DEMOLITION
FIRST FLOOR AND
ROOF PLAN

N

0 4
SCALE: 1/4" = 1'-0"

NOTES
REMOVE (E) CAV AND ITS ASSOCIATED APPURTENANCES.

REMOVE (E) THERMOSTAT.

(E) THERMOSTAT TO REMAIN.

PRIOR TO COMMENCEMENT OF ANY WORK, A DUCT
TRAVERSE SHALL BE PERFORMED AT MAIN SUPPLY AND
RETURN DUCTS TO DOCUMENT AIRFLOW PRIOR TO
CONSTRUCTION. PROVIDE MANUAL BALANCING DAMPER
AT TRAVERSE LOCATION TO ALLOW BALANCING TO
"PRE-READ" AIR QUANTITY.

PRE-CONSTRUCTION AIR READS HAVE  BEEN TAKEN AS
OF 05/04/17.

POINT OF DISCONNECT FOR (E) 8"Ø EXHAUST AIR DUCT
FROM (E) EXHAUST DUCT. REMOVE (E) 8"Ø EXHAUST AIR
DUCT THROUGH EXHAUST HOOD ON ROOF.

POINT OF DISCONNECT FOR (E) 8"Ø EXHAUST AIR DUCT
FROM (E) EF-4.

(E) BSC HOOD: 310 CFM PER PRE-CONSTRUCTION AIR
READS TAKEN AS OF 5/04/17.

(E) 8" Ø EXHAUST AIR DUCT UP TO (E) EF-4 IN SHAFT TO
REMAIN.

(E) 26" Ø SUPPLY AIR DUCT UP TO (E) 40" Ø SUPPLY AIR
DUCT TO (E) AHU-3 IN MECHANICAL PENTHOUSE.

REMOVE EXISTING FD IN EXISTING EA DUCT AT SHAFT.

PROVIDE GRILLE AIRFLOW MEASUREMENT PRIOR TO THE
COMMENCEMENT OF ANY WORK.

GENERAL NOTES:
1. DUCT TRAVERSES SHALL BE TAKEN PRIOR TO THE

COMMENCEMENT OF ANY WORK. RESULTS SHALL BE
TURNED OVER TO MECHANICAL ENGINEER FOR
EVALUATION PRIOR TO ANY WORK.

2 CONDITIONS SHOWN ON DRAWINGS ARE BASED ON
REVIEW OF AVAILABLE AS-BUILT DRAWINGS AND FIELD
INVESTIGATIONS TO THE EXTENT POSSIBLE.
CONTRACTOR SHALL VERIFY EXISTING CONDITIONS. ANY
DISCREPENCIES DISCOVERED SHALL BE BROUGHT TO
THE ATTENTION OF THE ARCHITECT, ENGINEER AND
OWNERS REPRESENTATIVE PRIOR TO THE
COMMENCEMENT  OF ANY WORK.

DEMOLITION ROOF PLAN
SCALE: 1/4" = 1'-0"2

NN

0 4

DEMOLITION FIRST FLOOR PLAN
SCALE: 1/4" = 1'-0"1

1

2

3

4

5

6

7

KEY PLAN

8

9

10

1

1

1

11

11
3

3

12

3

6

6

6
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(E) CAV-1
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P0-01

GENERAL NOTES,

LEGEND, SYMBOLS,

AND SHEET INDEX

ABBREVIATION DESCRIPTION

@ AT
ABV ABOVE
A/C ABOVE CEILING
AC ACETYLENE
AD AREA DRAIN
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFSR AUTOMATIC FIRE SPRINKLER RISER
AR ARGON GAS
AV ACID VENT
AW ACID WASTE
BEL BELOW
BFP BACKFLOW PREVENTER
B/G BELOW GRADE
B/F BELOW FLOOR
BTM BOTTOM
BV BALL VALVE
CI CAST IRON
CIP CAST IRON PIPE
CLG CEILING
COTG CLEAN-OUT TO GRADE
CU CUBIC
CW COLD WATER
DEPT DEPARTMENT
DF DRINKING FOUNTAIN
DIA DIAMETER
DN DOWN
DS DOWNSPOUT
DWG DRAWING(S)
(E) EXISTING
EEW EMERGENCY EYEWASH
EXIST EXISTING
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
F FIRE
F/A FROM ABOVE
F/B FROM BELOW
FCO FLOOR CLEAN-OUT
FD FLOOR DRAIN
FF FINISHED FLOOR
FM FORCE MAIN
FS FLOOR SINK
FT FEET
G NATURAL GAS (LOW PRESSURE)

GAL GALLONS
GPM GALLONS PER MINUTE
GPR GAS PRESSURE REGULATOR
H&CW HOT AND COLD WATER
H/L HIGH LEVEL
HDR HEADER
HT HEIGHT
IN INCHES
IW INDIRECT WASTE
L or LAV LAVATORY
MAX MAXIMUM
MIN MINIMUM
MPG NATURAL MEDIUM PRESSURE GAS
MTD MOUNTED
NTS NOT TO SCALE
O OXYGEN
OD OVERFLOW DRAIN
OS&Y OPEN SCREW AND YOKE
POC POINT OF CONNECTION
POD POINT OF DISCONNECTION
PSI POUNDS PER SQUARE INCH
RD ROOF DRAIN
RI&C ROUGH-IN AND CONNECT
S SINK, SEWER, SOIL
SD STORM DRAIN
SOV SHUT-OFF VALVE
SQ SQUARE
SS SERVICE SINK
T/A TO ABOVE
T/B TO BELOW
TP TRAP PRIMER
TYP TYPICAL
UG UNDERGROUND
UON UNLESS OTHERWISE NOTED
UR URINAL
V SANITARY VENT
VOLT VOLTAGE
VTR VENT THRU ROOF
W WASTE
W/ WITH
WC WATER CLOSET
WCO WALL CLEAN-OUT
WH WATER HEATER
WHA WATER HAMMER ARRESTOR

REFERENCE WILL BE MADE TO ANSI Y1.1, MILITARY
STANDARD IN THE EVENT ABBREVIATIONS NOT MENTIONED
HEREIN ARE USED, ABBREVIATIONS, AND OTHER STANDARD
INDUSTRY CONVENTIONS.

SHEET INDEX

GENERAL NOTES

SHEET DESCRIPTION
P0-01 GENERAL NOTES, LEGEND, SYMBOLS & SHEET INDEX
P0-02 SCHEDULES AND DETAILS
P2-10 PARTIAL RENOVATION FLOOR PLAN
PD2-10 PARTIAL DEMOLITION FLOOR PLAN

SYMBOL DESCRIPTION

NOTE CALLOUT

DETAIL CALLOUT
- NUMBER ON TOP DENOTES DETAIL NUMBER
- NUMBER ON BOTTOM DENOTES SHEET DETAIL
IS SHOWN

MECHANICAL EQUIPMENT CALLOUT, SEE
MECHANICAL PLANS FOR EXACT LOCATION AND
REQUIREMENTS

POINT OF CONNECTION

POINT OF DISCONNECTION

EXISTING PIPE/EQUIPMENT

DEMOLISHED PIPE/EQUIPMENT

INDIRECT WASTE

SANITARY SEWER/WASTE UNDERGROUND

SANITARY SEWER/WASTE ABOVEGROUND

SANITARY VENT

DOMESTIC HOT WATER RETURN

DOMESTIC HOT WATER SUPPLY

DOMESTIC COLD WATER

STORM DRAIN PIPING

SOFT COLD WATER

CONDENSATE DRAIN

ELBOW DOWN

PIPE TEE UP & DOWN OR ELBOW UP

PIPE TEE DOWN

PIPE TEE UP
SYMBOL DESCRIPTION

GATE VALVE

BALL VALVE

HOSE BIBB

FLOOR DRAIN

FLOOR SINK, 1/2 GRATE

FLOOR CLEANOUT

CLEANOUT TO GRADE

WALL CLEANOUT

WATER HAMMER ARRESTOR

TRAP PRIMER

-

-

-

-

-

IW

SD

SCW

CD

LEGEND ABBREVIATIONS
1. ALL WORK SHALL COMPLY WITH THE 2016 EDITIONS OF THE CALIFORNIA BUILDING, MECHANICAL,

PLUMBING, AND OTHER APPLICABLE FEDERAL, STATE, OR LOCAL CODES AS ADOPTED AND
ENFORCED BY THE LOCAL JURISDICTION. IN CASE THE PLANS SHOW MORE STRINGENT
REQUIREMENTS, THE PLANS SHALL GOVERN THE DESIGN, YET NOTHING ON THE DESIGN DOCUMENTS
SHALL BE INTERPRETED AS AUTHORITY TO VIOLATE CODE(S) OR REGULATION(S).

2. SUBMISSION OF BID IN CONNECTION WITH THIS WORK SHALL IMPLY THAT THE BIDDER HAS EXAMINED
THE JOB SITE UNDER WHICH THE CONTRACTOR WILL BE OBLIGATED TO OPERATE UNDER THIS
CONTRACT. NO EXTRA CHARGE WILL BE ALLOWED FOR FAILURE OF ANY BIDDER TO EXAMINE THE SITE
PRIOR TO BID.

3. WHERE USED, THE TERM "PROVIDE" SHALL MEAN "FURNISH AND INSTALL".

4. IN THE EVENT OF A CONFLICT OR INCONSISTENCY BETWEEN ITEMS INDICATED ON DESIGN PLANS /
SPECIFICATIONS WITH CODE REQUIREMENTS, THE MORE STRINGENT STANDARD SHALL PREVAIL.

5. CONTRACTOR SHALL FURNISH LABOR, MATERIALS, EQUIPMENT, AND TRANSPORTATION AS REQUIRED
TO PROPERLY INSTALL ALL PLUMBING SYSTEMS OR RELATED COMPONENTS AS INDICATED ON PLANS
AND SPECIFIED HEREIN.

6. ALL NEW EQUIPMENT AND MATERIAL TO BE INSTALLED AS PART OF RENOVATION / NEW
CONSTRUCTION SHALL BEAR AN UNDERWRITERS LABORATORIES LABEL (UL), AND INSTALLED IN SUCH
A MANNER FOR WHICH THEY ARE DESIGNED AND APPROVED.

7. CONTRACTOR SHALL DOCUMENT AND RELAY ANY MAJOR DEVIATIONS FROM THE DESIGN
DOCUMENTS, AND ATTAIN APPROVAL FROM THE MECHANICAL ENGINEER BEFORE PROCEEDING.
AS-BUILT COPIES SHALL BE PROVIDED INDICATING ALL CHANGES / DEVIATIONS MADE DURING
CONSTRUCTION. CONTRACTOR SHALL PROVIDE COMPLETED AS-BUILT DRAWINGS IN THE LATEST
VERSION OF AUTOCAD.

8. ALL WORK SHALL BE PERFORMED IN A CLEAN AND WORKMANLIKE MANNER. CARE SHALL BE
EXERCISED TO MINIMIZE ANY INCONVENIENCE OR DISTURBANCE TO OTHER AREAS OF THE BUILDING
WHICH ARE TO REMAIN IN OPERATION. ISOLATE WORK AREAS BY MEANS TO KEEP DUST AND DIRT
WITHIN THE CONSTRUCTION AREA.

9. NO PIPING, EQUIPMENT, ETC. SHALL BE REMOVED, DISCONNECTED OR SHUT DOWN WITHOUT PRIOR
REVIEW WITH THE COLLEGE TO CONFIRM THAT AREAS TO REMAIN IN OPERATION WILL NOT BE
AFFECTED. IF ANY AREAS NOT WITHIN THE SCOPE OF WORK ARE AFFECTED BY ANY SHUTDOWN,
REMOVAL OR DISCONNECTION, SUFFICIENT ADVANCE NOTICE MUST BE GIVEN TO THE COLLEGE
INDICATING WHICH AREAS WILL BE AFFECTED, WHEN THE PROPOSED SHUTDOWN WILL OCCUR, AND
FOR HOW LONG A PERIOD OF TIME.

10. THE ARRANGEMENT OF EQUIPMENT AND PIPING SHOWN ON THE DRAWINGS IS BASED UPON
INFORMATION AVAILABLE TO THE ENGINEER AT THE TIME OF DESIGN AND IS NOT INTENDED TO SHOW
EXACT DIMENSIONS PECULIAR TO A SPECIFIC MANUFACTURER. THE DRAWINGS ARE, IN PART,
DIAGRAMMATIC AND SOME FEATURES OF THE ILLUSTRATED EQUIPMENT INSTALLATION MAY REQUIRE
REVISION TO MEET ACTUAL EQUIPMENT INSTALLATION REQUIREMENTS. STRUCTURAL SUPPORTS,
FOUNDATIONS, CONNECTED PIPING, VALVES, PIPE SUPPORTS AND ELECTRICAL CONDUIT SPECIFIED
MAY HAVE TO BE ALTERED OR ADDITIONAL ITEMS REQUIRED TO ACCOMMODATE THE EQUIPMENT
PROVIDED. NO ADDITIONAL PAYMENT WILL BE MADE FOR SUCH REVISIONS, ALTERATIONS AND / OR
ADDITIONS.

11. CONTRACTOR SHALL VERIFY ALL DIMENSIONS AT THE SITE MAKING FIELD MEASUREMENTS AND
PROVIDE SHOP DRAWINGS NECESSARY FOR FABRICATION OR ERECTION OF ALL HVAC AND PIPING
SYSTEMS. MAKE ALLOWANCE FOR BEAMS, PIPES AND OTHER OBSTRUCTIONS IN BUILDING
CONSTRUCTION. CHECK DRAWINGS SHOWING WORK OF OTHER TRADES AND CONSULT WITH THE
UNIVERSITY REPRESENTATIVE IN THE EVENT OF POTENTIAL INTERFERENCE. SHOP DRAWINGS SHALL
BE MINIMUM 1/4"=1'-0" SCALE, INDICATING FITTINGS, SIZES, WELDS AND CONFIGURATIONS AND
SUBMITTED TO ENGINEER FOR REVIEW. CONTRACTOR SHALL PROVIDE DIMENSIONED SHOP
DRAWINGS COMPLETED IN THE LATEST VERSION OF AUTOCAD.

12. CONTRACTOR SHALL COORDINATE HIS WORK WITH ALL OTHER TRADES PRIOR TO FABRICATION,
PURCHASE AND/OR INSTALLATION OF ALL WORK.

13. BEFORE COMMENCEMENT OF WORK, CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS,
ELEVATIONS, AND CHARACTERISTICS OF ALL UTILITIES.

14. CONTRACTOR SHALL SECURE AND PAY ALL FEES AND PERMITS PERTAINING TO THE CONTRACT.

15. EXISTING MATERIALS THAT ARE REMOVED SHALL NOT BE REUSED IN NEW SYSTEMS, EXCEPT WHERE
INDICATED AS BEING RELOCATED.

16. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT COMPLIANCE WITH THE MANUFACTURER'S WRITTEN
INSTRUCTIONS.

17. ALL PLUMBING FIXTURE VENTS TO TERMINATE MINIMUM 12 INCHES FROM ANY VERTICAL SURFACE
AND 10 FEET FROM OR 3 FEET ABOVE ANY OUTSIDE AIR INTAKES. NO FLAGPOLING PERMITTED.

18. ALL PIPING SHALL BE INSTALLED AS INDICATED ON THE DRAWINGS IN A NEAT WORKMANSHIP-LIKE
MANNER AND BE SUPPORTED AS REQUIRED BY CODES. PIPING SHALL BE SET UP AND DOWN AND
OFFSET AS REQUIRED TO SUIT FIELD CONDITIONS. DIELECTRIC COUPLINGS SHALL BE USED WHERE
DISSIMILAR METALS ARE JOINED.

19. ALL PIPING DISCHARGING INTO FLOOR-SINKS AND/OR FLOOR DRAINS SHALL MAINTAIN MINIMUM
AIR-GAP AS REQUIRED BY LOCAL CODES.

20. ALL VALVES, UNIONS, ETC. TO BE SAME SIZE AS LINE SIZE UNLESS OTHERWISE INDICATED ON
DRAWINGS.

21. ISOLATE AND DRAIN EXISTING PIPING SYSTEM AS REQUIRED TO ACCOMMODATE INSTALLATION OF
THE WORK.

22. UNIONS SHALL BE PROVIDED AND INSTALLED AFTER EACH SCREW-TYPE VALVE AND PRIOR TO
EQUIPMENT CONNECTIONS.

23. EQUIPMENT ANCHORAGE NOTES:

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND INSTALLED
PER THE DETAILS ON THE OSHPD APPROVED CONSTRUCTION DOCUMENTS.  WHERE NO DETAIL IS
INDICATED, THE FOLLOWING COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET THE FORCE

AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2016 CBC, SECTION 1616A. AND ASCE 7-10
CHAPTER 6 AND 30.

A. ALL PERMANENT EQUIPMENT AND COMPONENTS.

B. TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD WIRED)
TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.

C. MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS AND
HEAVIER THAN 400 POUNDS ARE REQUIRED TO BE ANCHORED WITH TEMPORARY
ATTACHMENTS.

THE ATTACHMENT OF THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE
POSITIVELY ATTACHED TO THE STRUCTURE, BUT NEED NOT BE DETAILED ON THE PLANS. THESE
COMPONENTS SHALL HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND
ASSOCIATED DUCTWORK, PIPING, AND CONDUIT:

A. COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVE A CENTER OF MASS LOCATED 4
FEET OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORT THE
COMPONENT.

B. COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED SYSTEMS,
LESS THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF OR FLOOR OR HUNG
FROM A WALL.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS, THE
INSTALLATION SHALL BE SUBJECT TO THE APPROVAL OF THE STRUCTURAL ENGINEER OF RECORD
AND THE DSA DISTRICT STRUCTURAL ENGINEER. THE PROJECT INSPECTOR WILL VERIFY THAT ALL
COMPONENTS AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE
REQUIREMENTS.

24. PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTE

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH
THE  FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-10 SECTION 13.3 AS DEFINED IN ASCE 7-10
SECTION 13.6.8, 13.6.7, 13.6.5.6 ITEM 6, AND 2016 CBC SECTIONS 1616A.

THE BRACING AND ATTACHMENTS TO THE STRUCTURE SHALL BE DETAILED ON THE APPROVED
DRAWINGS OR THEY SHALL COMPLY WITH ONE OF THE OSHPD PRE-APPROVALS (OPM #) AS MODIFIED
TO SATISFY ANCHORAGE REQUIREMENTS OF ACI 318, APPENDIX D.

COPIES OF THE MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF HANGING
AND BRACING OF THE PIPE, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM.

THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO
SUPPORT THE HANGER AND BRACE LOADS.

25. PLUMBING FIXTURES AND FAUCETS SHALL BE CERTIFIED BY THE STATE OF CALIFORNIA ENERGY
COMMISSION AS REQUIRED BY THE CALIFORNIA ENERGY EFFICIENCY STANDARDS SECTION S-5314
AND TABLE "G".

26. ALL SOIL, WASTE, STORM DRAIN AND VENT PIPING SHALL SLOPE AT 2% UNLESS OTHERWISE
INDICATED.

27. PIPING THROUGH FIRE RATED WALLS SHALL BE PER U.L. FIRE RESISTANCE SYSTEM NO. W1001. SEE
ARCHITECTURAL PLANS FOR ALL WALL LOCATIONS.

28. REFER TO THE SPECIFICATIONS BOOK FOR ADDITIONAL REQUIREMENTS.

29. ALL CLEANOUTS SHALL BE INSTALLED WHERE READILY ACCESSIBLE. THE CONTRACTOR SHALL
COORDINATE ALL CLEANOUT LOCATIONS WITH EQUIPMENT, CABINETS, ETC. AND THE ARCHITECT
PRIOR TO ANY INSTALLATION.

30. KEEP ALL PIPING FROM LOAD BEARING FOOTINGS. IF UNABLE TO CLEAR FOOTINGS OR GRADE BEAMS,
INSTALL PIPING THROUGH PIPE SLEEVES.

31. BEFORE FABRICATION OR INSTALLATION, THE CONTRACTOR SHALL VERIFY EXACT LOCATIONS OF ALL
EQUIPMENT AND FIXTURES. EXACT ROUGH-IN LOCATIONS AND REQUIREMENTS SHALL BE
COORDINATED IN FIELD.

32. ACCESSIBLE PLUMBING FIXTURES SHALL COMPLY WITH ALL OF THE REQUIREMENTS OF 2016 CBC
CHAPTER 11A AND/OR 11B. HEIGHTS AND LOCATION OF ALL FIXTURES SHALL BE ACCORDING TO CBC
2016 SECTION 1138A. FIXTURE CONTROLS SHALL COMPLY WITH CBC 2016 SECTION 1138A.4.

33. ALL VALVES, TRAP PRIMERS, WATER HAMMER ARRESTERS OR OTHER EQUIPMENT SHOWN IN WALLS
OR ABOVE NON-ACCESSIBLE CEILINGS SHALL BE INSTALLED BEHIND AN ACCESS PANEL.

34. ALL VENT THROUGH ROOF SHALL BE MINIMUM OF 3 FEET VERTICALLY AND 10 FEET HORIZONTALLY
FROM ANY AIR CONDITIONING EQUIPMENT FRESH AIR INTAKES.

35. VERIFY WITH ARCHITECTURAL DRAWINGS FOR EXACT LOCATIONS OF ALL FLOOR DRAINS, ROOF,
OVERFLOW DRAINS AND FLOOR SINKS.

36. FIXTURES SHALL BE PROTECTED DURING CONSTRUCTION FROM ANY DAMAGES. REFINISHED
FIXTURES WILL NOT BE ACCEPTABLE UNDER ANY CONDITIONS.

37. HOSE BIB WITH VACUUM BREAKER SHALL BE PROVIDED UNDER LAVATORY IN EACH PUBLIC
RESTROOM.

38. INSULATE INDIRECT DRAIN LINES FROM REFRIGERATORS, FREEZERS, ICE MAKER AND ICE BINS WITH
MANVILLE AERO-TUBE OR EQUAL TO PREVENT CONDENSATE DRIPS.

39. INSULATE WASTE PIPE AND P-TRAP FROM FLOOR SINK, FLOOR DRAINS OR FUNNEL DRAINS
COLLECTING INDIRECT DRAINS FROM REFRIGERATORS, FREEZERS, ICE MAKER AND ICE BINS TO
PREVENT CONDENSATE DRIPS. INSULATE WASTE PIPE UP TO THE NEXT 3" OR 4" MAIN CONNECTION.

40. PROVIDE AND INSTALL GAS COCKS AND UNION AT EACH GAS FIRED EQUIPMENT.

41. PROVIDE AND INSTALL CHROME ANGLE VALVES ON HOT AND COLD WATER SUPPLY AT EACH
PLUMBING FIXTURES.

42. ALL WATER FAUCETS SHALL BE PROVIDED WITH CODE APPROVED FLOW RESTRICTORS.

43. COVER ALL FLOOR DRAINS, FLOOR SINKS, ROOF AND OVERFLOW DRAINS DURING CONSTRUCTIONS
TO PREVENT DEBRIS FROM ENTERING PIPE AND PROTECT GRATES FROM DAMAGES.

44. COORDINATE WITH ELECTRICAL CONTRACTOR PRIOR TO ORDERING EQUIPMENT FOR AVAILABLE
VOLTAGES AT ALL EQUIPMENT LOCATIONS.

45. COORDINATE WITH ELECTRICAL CONTRACTOR FOR ALL TAMPER AND FLOW SWITCH LOCATIONS.

46. BECAUSE OF THE SMALL SCALE DRAWINGS, IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED. THE CONTRACTOR SHALL CAREFULLY INVESTIGATE
THE CONDITIONS SURROUNDING INSTALLATION OF HIS WORK, FURNISHING THE NECESSARY PIPING,
FITTINGS, VALVES, TRAPS, AND OTHER DEVICES WHICH MAY BE REQUIRED TO COMPLETE THE
INSTALLATION.

47. UNLESS SPECIFIED ON STRUCTURAL DRAWINGS, ANY ALTERATION OR MODIFICATIONS TO
STRUCTURAL ELEMENTS BY CUTTING, DRILLING, BORING, BRACING, WELDING ETC. SHALL HAVE
WRITTEN APPROVAL STRUCTURAL ENGINEER PRIOR TO START WORK.

48. ITEMS NOT SHOWN IN THE DRAWINGS BUT NECESSARY FOR COMPLETE OPERATION OF THE
SYSTEM/FIXTURES/EQUIPMENT OR FOR COMPLETE CODE INSTALLATION SHALL BE PROVIDED AT NO
ADDED COST TO THE OWNER.

49. DIELECTRIC UNION ISOLATOR WITH THREADED CONNECTIONS SHALL BE PROVIDED FOR CONNECTING
INCOMPATIBLE MATERIALS.

50. ALL PLUMBING FIXTURES SHALL BE APPROVED BY OWNER PRIOR TO ORDERING.

51. CONTRACTOR SHALL FIELD VERIFY EXACT LOCATION OF ALL EXISTING UTILITIES TO WHERE HE IS TO
CONNECT PRIOR TO INSTALLATION OF ANY PIPING. EXTEND NEW PIPING IF NECESSARY TO WHERE
THE EXISTING IS.

52. ALL CONNECTIONS TO EXISTING SERVICES SHALL BE MADE SUCH THAT INTERRUPTION TIME WILL BE
AS SHORT AS POSSIBLE. THE CONTRACTOR SHALL GIVE THE OWNER'S REPRESENTATIVE SUFFICIENT
NOTICE OF SUCH INTERRUPTION AND THE ACTUAL SHUT DOWN TIME SHALL BE AT A TIME
DESIGNATED BY THE OWNER'S REPRESENTATIVE.

53. ALL EXISTING PIPING DAMAGED DURING CONSTRUCTION SHALL BE REPAIRED WITH MATERIALS TO
MATCH EXISTING BY THE CONTRACTOR.

54. PROVIDE AND INSTALL WATER HAMMER ARRESTORS IN THE FOLLOWING LOCATIONS (ONLY
NON-FERROUS ARRESTORS MAY BE INSTALLED IN ANY WATER SYSTEM):

A. WATER LINES TO LAVATORY HEADERS, WATER CLOSET AND URINAL HEADERS, SERVICE SINKS,
KITCHEN SINKS, WASH FOUNTAINS, DRINKING FOUNTAINS, LABORATORIES WITH MEDICAL
TYPE FAUCETS AND ON WASH SINKS HAVING 3 OR MORE STATIONS AND ALL OTHER QUICK
CLOSING FIXTURE SUCH AS CLOTHES WASHERS, AS CLOSE TO FIXTURE AS POSSIBLE.

B. BETWEEN LAST 2 FIXTURES WHEN 3 OR MORE FIXTURES, OTHER THAN THOSE LISTED IN "A"
ABOVE, ARE SERVED BY A COMMON HEADER.

C. WHEN ARRESTOR SHALL BE INSTALLED IN WALL OR FURRING, FURNISH WITH AN ACCESS
PLATE LARGE ENOUGH TO PERMIT REMOVAL OF ARRESTOR. ACCESS PLATE SHALL BE A
MINIMUM OF 2 INCHES LARGER IN EACH DIRECTION THAN ARRESTOR.

55. ALL PIPING INTO STEM WALLS AND FOOTINGS SHALL BE DOUBLE HALF LAP WRAPPED WITH 1/8" THICK
"ARMAFLEX" INSULATION. THE CONTRACTOR SHALL ALSO PROVIDE BLOCKED OUT AREAS IN STEM
WALL AND FOOTING.  ALL PIPING SHALL AVOID THE LOWER 8" OF THE FOOTING.

56. ALL HOT WATER PIPING SHALL BE INSULATED. INSULATION SHALL HAVE A FLAME SPREAD OF NOT
MORE THAN 25 AND A SMOKE DENSITY NOT EXCEEDING 50 PER 2016 CMC SEC. 1201.2. SEE
SPECIFICATION FOR OTHER REQUIREMENTS.

57. ALL CONNECTIONS TO SITE PIPING SHALL BE DONE BY THE PLUMBING CONTRACTOR.

58. CLEANOUTS SHALL BE PROVIDED PER 2016 CPC SECTION 707.0 & 719.0 AND TO THE FOLLOWING
LOCATIONS:

A. AT EACH BASE OF ROOF DRAIN DOWNSPOUTS.

B. AT EACH BASE OF WASTE STACK.

C. AT EVERY 100 FT OF STRAIGHT RUN OF HORIZONTAL PIPING .

D. AT EACH AGGREGATE HORIZONTAL CHANGE IN DIRECTION EXCEEDING ONE HUNDRED
THIRTY-FIVE (135) DEGREES.

E. AT EACH HORIZONTAL DRAINAGE PIPE UPPER TERMINAL

F. ABOVE EACH URINAL.

G. BELOW EACH SINK.

59. PROVIDE SEDIMENT TRAP AS CLOSE AS POSSIBLE TO ALL GAS APPLIANCES AND GAS FIRED
EQUIPMENTS INLET EXCEPT FOR APPLIANCES LISTED PER 2016 CPC SECTION 1210.8. SEE SEDIMENT
TRAP INSTALLATION PER 2016 CPC FIGURE 1210.8.

60. DOMESTIC WATER PIPING AND COMPONENTS SHALL BE PROVIDED AND INSTALLED IN COMPLIANCE
WITH CALIFORNIA AB 1953 LEGISLATION, WHICH LIMITS THE ALLOWABLE LEAD CONTENT IN CERTAIN
DOMESTIC WATER SYSTEM COMPONENTS.

MECHANICAL PIPE AND DUCT SYSTEM SEISMIC SUPPORT NOTES
MECHANICAL & PLUMBING:

1. SUPPORT AND BRACING FOR NEW PIPING, EXCEPT FIRE SPRINKLER PIPING, AND FOR NEW DUCTWORK SHALL BE PROVIDED PER OPM-0043-13 MASON SEISMIC RESTRAINT
COMPONENTS FOR SUSPENDED UTILITIES OR OTHER APPROVED OSHPD OPM.

2. LAYOUT DRAWINGS, SHOWING THE BRACING/SUPPORT LOCATIONS AND REFERENCES TO DETAILS FROM THE RELEVANT OSHPD PRE-APPROVALS NEED TO BE SUBMITTED FOR USE BY
THE INSPECTOR OF RECORD AND OSHPD FIELD STAFF.  THE LAYOUT DRAWINGS, PREPARED PER ASCE 7 CHAPTER 13 AS MODIFIED BY CBC SECTIONS 1613A/1616A, SHALL BE PREPARED
BY THE SUBCONTRACTOR AND SIGNED BY A STRUCTURAL ENGINEER LICENSED IN THE STATE OF CALIFORNIA.  REFERENCES TO DETAILS FROM THE OSHPD PRE-APPROVAL SHALL BE
FOR AN ENTIRE DETAIL AS SUBMITTED OR REFERENCE SHALL BE FOR EACH ASPECT OF A SUBMITTED DETAIL.  CUSTOM DETAILS SHALL BE PROVIDED FOR SITUATIONS WHERE OSHPD
PRE-APPROVALS DO NOT APPLY.  AT LEAST FOUR WEEKS PRIOR TO BEGINNING INSTALLATION, FOUR COPIES OF THE PLANS SHALL BE SUBMITTED TO THE ARCHITECT OF RECORD WHO
WILL SUBMIT THEM TO THE STRUCTURAL ENGINEER OF RECORD FOR REVIEW AND APPROVAL. AFTER THIS APPROVAL, THE DRAWINGS WILL BE SUBMITTED TO THE OSHPD DISTRICT
STRUCTURAL ENGINEER FOR REVIEW AND APPROVAL. THE PLANS SHALL BE COORDINATED WITH THE PLANS OF OTHER TRADES.  A COPY OF THE CHOSEN BRACING SYSTEM
INSTALLATION GUIDE/MANUAL SHALL BE ON THE JOBSITE PRIOR TO STARTING THE INSTALLATION.

3. THE STRUCTURAL ENGINEER FOR THE CONTRACTOR SHALL DETERMINE THE APPROPRIATE SEISMIC FORCES BASED ON THE DESIGN CRITERIA SHOWN ON THE STRUCTURAL DRAWINGS.

4. ONCE THE EXACT LOCATIONS OF ALL PIPING AND DUCTWORK HAVE BEEN ESTABLISHED, THE STRUCTURAL ENGINEER MUST CHECK THE ADEQUACY OF THE SUPPORTING STRUCTURE
TO ENSURE THAT THE ORIGINAL DESIGN IS STILL ADEQUATE.  THE INSPECTOR OF RECORD SHALL INSURE THAT ALL WORK IS PROPERLY INSTALLED PER THE APPLICABLE OSHPD
PRE-APPROVAL.
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P0-02

SCHEDULES AND

DETAILS

FIXTURE SCHEDULE
MARK FIXTURE CW HW S OR W V REMARKS

S-1 HAND SINK 1/2" 1/2" 2" 1-1/2"

CUSTOM  STAINLESS STEEL HAND SCRUBBING
SINK. SEE ARCHITECTURAL DRAWINGS.
PROVIDE WITH CHICAGO FAUCET
#201-AGN10ASE33-317AB (2.2 GPM), LOOSE
KEY STOPS AND RIGID SUPPLIES, AND P-TRAP.

EEW
EMERGENCY EYE /

FACE WASH
1" 1/2" - -

HAWS "AXION MSR SINK MOUNT EYE/FACE
WASH" 7610 WITH THERMOSTATIC MIXING
VALVE.

T/EEW-1
TEMPORARY

EMERGENCY EYE /
FACE WASH

- - - -
HAWS 15 GAL PRESSURIZED EMERGENCY
EYEWASH 7603.

T/S-1 TEMPORARY HAND
SINK

- - - -
POLY PORTABLE TWIN FREE-STANDING HAND
WASH STATION-PPST-05 45 GAL FRESH & 45
GAL GRAY HOLDING TANKS

NOTE: ALL FIXTURES SHALL BE PROVIDED WITH MINIMUM ROUGH-IN CONNECTIONS AS INDICATED IN THIS SCHEDULE OR PER MANUFACTURERS
RECOMMENDATIONS. THE PLUMBING CONTRACTOR SHALL RUN ALL SERVICE LINES, ROUGH-IN AND MAKE FINAL CONNECTIONS TO ALL FIXTURES.
PLUMBING CONTRACTOR SHALL FURNISH AND SHALL ALL TRIMS, FLUSH VALVES, TAILPIECES, STRAINERS, P-TRAPS, TRAP ARMS, HOT & COLD WATER
STOPS AND FAUCETS AS REQUIRED.

PIPE SCHEDULE
SERVICE LOCATION MATERIALS

DOMESTIC WATER

COLD WATER TYPE "L" COPPER TUBING W/ WROUGHT COPPER SWEAT FITTINGS.

HOT WATER
SAME AS ABOVE W/ 1" THICK MINERAL FIBER, PREFORMED PIPE INSULATION FOR NPS 1-1/4" AND
SMALLER. USE 1-1/2" THICK FOR NPS 1-1/2" AND LARGER.

SANITARY WASTE

ABOVE GRADE
NO-HUB CAST IRON BY "AB&I, TYLER OR CHARLOTTE", LISTED WITH C.I.S.P.I. AND SHALL COMPLY
WITH STANDARD 301, HEAVY-DUTY STAINLESS STEEL FOUR BAND COUPLINGS ASTM C 1277.

BELOW GRADE
NO-HUB CAST IRON BY "AB&I, TYLER OR CHARLOTTE", LISTED WITH C.I.S.P.I. AND SHALL COMPLY
WITH STANDARD 301, HEAVY-DUTY STAINLESS STEEL FOUR BAND COUPLINGS ASTM C 1277.

SANITARY VENT

CONCEALED
NO-HUB CAST IRON BY "AB&I, TYLER OR CHARLOTTE", LISTED WITH C.I.S.P.I. AND SHALL COMPLY
WITH STANDARD 301, HEAVY-DUTY STAINLESS STEEL FOUR BAND COUPLINGS ASTM C 1277.

EXPOSED
NO-HUB CAST IRON BY "AB&I, TYLER OR CHARLOTTE", LISTED WITH C.I.S.P.I. AND SHALL COMPLY
WITH STANDARD 301, HEAVY-DUTY STAINLESS STEEL FOUR BAND COUPLINGS ASTM C 1277.

PIPE HANGER
NO SCALE1

NOTES
ATTACH SUPPORTS TO STRUCTURE. 20 GA. GALV. IRON SHEET SHIELD (12" LONG).

PIPE. PROVIDE A SECTION OF HIGH COMPRESSION
STRENGTH INSULATION AT EACH HANGER
POINT. INSULATION MAY BE HALF ROUND OR
FULL ROUND & EXTENDED 2" BEYOND GALV.
SHIELD EA. WAY.

INSULATION WHERE REQ'D.

3/8" HANGER ROD (TYP).

UNISTRUT CHANNEL
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P2-10

PARTIAL RENOVATION

FLOOR PLAN

N

0 4
KEY PLAN

SCALE: 1/4" = 1'-0"

NOTES
POC 1/2" CW AND HW TO (E) 1/2" CW AND HW.

POC 2" W TO (E) 2" W.

1" CW DN & 1/2" HW CONNECTION TO THERMOSTATIC
MIXING VALVE  FOR EMERGENCY EYE WASH.

(E) 2" W UP.

(E) 1/2" HW UP.

(E) 2" CW UP.

(E) 1/2" HW.

(E) 1/2" CW UP.

(E) 1 1/2" V UP.

(E) 3" W UP.

POC 1" CW TO (E) 2 1/2" CW.

POC AT HW LINE.

POC AT CW LINE.

POC TO (E) VENT.

POC TO (E) WASTE LINE.

EXISTING SINK RELOCATED TO NEW POSITION.

1-1/2" WASTE DOWN THROUGH SLAB.

(E) WATER CLOSET WASTE DOWN THROUGH SLAB.
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GENERAL NOTES
1. CONTRACTOR TO VERIFY INVERT ELEVATION OF SINK

WASTE LINE POC PRIOR TO THE DEMOLITION,
PROCUREMENT, AND/OR FABRICATION OF ANY
MATERIALS OR COMPONENTS.
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PD2-10

PARTIAL DEMOLITION

FLOOR PLAN

N

0 4
SCALE: 1/4" = 1'-0"

KEY PLAN

NOTES
REMOVE (E) SINK AND ITS ASSOCIATED APPURTENANCES.

REMOVE (E) 1/2" CW FROM SINK TO PIPE IN WALL.

REMOVE (E) 2" W FROM SINK TO PIPE IN WALL.

REMOVE (E) 1/2" HW FROM SINK TO PIPE IN WALL.

(E) 2" W UP TO (E) SH.

(E) 1/2" HW UP.

(E) 2" CW UP.

(E) 1 1/2" V UP.

(E) 1/2" HW UP.

(E) 1/2" CW UP.

(E) SINK WASTE DOWN THROUGH SLAB. CONTRACTOR TO
VERIFY THE SIZE OF (E) SINK WASTE PRIOR TO THE
DEMOLITION OR PROCUREMENT OF ANY MATERIALS OR
COMPONENTS.

(E) WATER CLOSET WASTE DOWN THROUGH SLAB.

(E) CW DOWN WALL TO LAV AND WATER CLOSET AND HW
DOWN TO LAV CONTRACTOR TO VERIFY SIZE OF ALL
UTILITIES PRIOR TO THE DEMOLITION, PROCUREMENT
AND/OR FABRICATION OF ANY MATERIALS OR
COMPONENTS.

POD AT EXISTING VENT. CONTRACTOR TO VERIFY THE
SIZE OF (E) SINK VENT PRIOR TO THE DEMOLITION OR
PROCUREMENT OF ANY MATERIALS OR COMPONENTS.

POD AT EXISTING HW LINE. CONTRACTOR TO VERIFY THE
SIZE OF (E) HW LINE PRIOR TO THE DEMOLITION OR
PROCUREMENT OF ANY MATERIALS OR COMPONENTS.

(E) FIXTURE TO BE REMOVED DURING DEMOLITION IN
PREPARATION FOR RE-USE. CONTRACTOR TO STORE AND
PROTECT (E) SINK DURING CONSTRUCTION.

PRESERVE & PROTECT THE (E) WATER CLOSET DURING
DEMOLITION.
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GENERAL NOTES
1. CONDITION SHOWN ON DRAWINGS ARE BASED ON

REVIEW OF AVAILABLE AS-BUILT DRAWINGS AND FIELD
INVESTIGATIONS TO THE EXTENT POSSIBLE.
CONTRACTOR SHALL VERIFY EXISTING CONDITIONS. ANY
DISCREPENCIES DISCOVERED SHALL BE BROUGHT TO
THE ATTENTION OF THE ARCHITECT, ENGINEER AND
OWNERS REPRESENTATIVE PRIOR TO THE
COMMENCEMENT OF ANY WORK.
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SHEET DESCRIPTION
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ED2.1 PARTIAL DEMOLITION FLOOR PLANS

E2.1 PARTIAL RENOVATION FLOOR PLANS

ABBREVIATIONSLEGEND
SYMBOL DESCRIPTION

NOTE CALLOUT

NEW LINEWORK

EXISTING LINEWORK

CONDUIT CONCEALED IN WALL OR ABOVE CEILING

CONDUIT EXPOSED

CONDUIT & WIRE TO BE DEMOLISHED

CONDUIT CAPPED

BRANCH CIRCUIT HOMERUN TO PANELBOARD AND CIRCUITS
AS INDICATED

CONDUIT EMERGENCY

3/4" CONDUIT, TICK MARKS INDICATE QUANTITY OF #12 AWG
WIRES (UNLESS NOTED OTHERWISE, NO MARKS INDICATES
2#12 & 1#12 GND WIRES)
- SMALL MARK DENOTES HOT WIRE
- LARGE MARK DENOTES NEUTRAL WIRE
- DIAGONAL DENOTES GROUND WIRE

CIRCUIT BREAKER

TRANSFER SWITCH

TRANSFORMER

GROUND CONNECTION

FUSED DISCONNECT SWITCH

SINGLE POLE SWITCH, DEVICE SHALL BE MOUNTED +48" MAX
AND +36" MIN FROM THE CENTER OF DEVICE:

JUNCTION BOX

DUPLEX - WALL +18" A.F.F.

DUPLEX  - WALL +18" A.F.F. (CONNECT TO EMERGENCY
GENERATOR)

JUNCTION BOX - WALL

PANELBOARD, 120/208V - RECESSED

PANELBOARD, 120/208V - SURFACE

PANELBOARD, 277/480V - SURFACE

-

A-1

E

J

J

ABBREVIATION DESCRIPTION

A OR AMP AMPERES
ABV ABOVE
AFF ABOVE FINISHED FLOOR
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ARCH. ARCHITECT; ARCHITECTURAL
ASCC AVAILABLE SHORT CIRCUIT CURRENT
ATS AUTOMATIC TRANSFER SWITCH
AUX AUXILIARY
AWG AMERICAN WIRE GAUGE
BKBD BACKBOARD
BKR BREAKER
BLDG BUILDING
C CONDUIT
CB CIRCUIT BREAKER
CKT CIRCUIT
CL CENTER LINE
CLG CEILING
C.O. CONDUIT ONLY WITH PULL WIRE
CSFD COMBINATION SMOKE FIRE DAMPER
CU COPPER
DIAG DIAGRAM
DWP DEPARTMENT OF WATER & POWER
EA EACH
ELEC. ELECTRICAL
EMT ELECTRICAL METALLIC TUBING
EQUIP EQUIPMENT
EXIST/(E) EXISTING

(ENL) EXISTING TO BE RECONNECTED IN NEW
LOCATION

(ERR) EXISTING TO BE REMOVED, RELOCATED
AND RECONNECTED

FLA FULL LOAD AMPS
FLR FLOOR
FT FEET
GFI GROUND FAULT INTERRUPTER
GEC GROUNDING ELECTRODE CONDUCTOR
GND GROUND
HP HORSEPOWER
HT HEIGHT
HZ HERTZ
ISC SHORT CIRCUIT CURRENT
JB JUNCTION BOX
KCMIL THOUSAND CIRCULAR MILS
KV KILOVOLT
KW KILOWATT

LFMC LIQUIDTIGHT FLEXIBLE  METAL CONDUIT

LOC. LOCATION
LTG LIGHTING
MAX MAXIMUM
MFGR MANUFACTURER
MTD MOUNTED
MTG MOUNTING
N NORTH
NIC NOT IN CONTRACT
NO. NUMBER
P POLE
PB PULL BOX
PF POWER FACTOR
PH OR Ø PHASE
PNL PANEL
PVC POLY-VINYL CHLORIDE
PWR POWER
(R) REMOVE
REC/RECEPT RECEPTACLE
REQ'D REQUIRED
RGS RIGID GALVANIZED STEEL
RM ROOM
SPECS SPECIFICATIONS
SWBD SWITCHBOARD
SWGR SWITCHGEAR
TEL./TELE TELEPHONE

TRANSF/XFMR TRANSFORMER

TYP TYPICAL
UON UNLESS OTHERWISE NOTED
V VOLTS
VA VOLT-AMPERES
W WATTS
W/ WITH
W/O WITHOUT
WP WEATHERPROOF
Z IMPEDANCE
IN THE EVENT ABBREVIATIONS NOT MENTIONED HEREIN ARE
USED, REFERENCE WILL BE MADE TO ANSI Y1.1, MILITARY
STANDARD ABBREVIATIONS, AND OTHER STANDARD
INDUSTRY CONVENTIONS.

GENERAL NOTES
1. ALL WORK SHALL COMPLY WITH THE 2016 EDITION OF THE CALIFORNIA ELECTRICAL CODE

AND ALL OTHER APPLICABLE FEDERAL, STATE, AND LOCAL CODES.  WHERE THE
CONSTRUCTION DOCUMENTS INDICATE MORE RESTRICTIVE REQUIREMENTS, THE
CONSTRUCTION DOCUMENTS SHALL GOVERN BUT THE CONSTRUCTION DOCUMENTS
SHALL NOT BE INTERPRETED AS AUTHORITY TO VIOLATE ANY CODE OR REGULATION.

2. APPLICABLE CODES:

2015 IBC AND 2016 CALIFORNIA AMENDMENTS

(2016 CALIFORNIA BUILDING CODE - PART 2, TITLE 24, CCR)

2014 NEC AND 2016 CALIFORNIA AMENDMENTS

(2016 CALIFORNIA ELECTRICAL CODE - PART 3, TITLE 24, CCR)

2015 UMC AND 2016 CALIFORNIA AMENDMENTS

(2016 CALIFORNIA MECHANICAL CODE - PART 4, TITLE 24, CCR)

2015 UPC AND 2016 CALIFORNIA AMENDMENTS

(2016 CALIFORNIA PLUMBING CODE - PART 5, TITLE 24, CCR)-           

(PUBLISHER:IAPMO)

2015 IFC AND 2016 CALIFORNIA AMENDMENTS

(2016 CALIFORNIA FIRE CODE - PART 9, TITLE 24, CCR)

3. THE INTENT OF THE DRAWINGS AND SPECIFICATIONS IS TO RECONSTRUCT THE HOSPITAL
BUILDING IN ACCORDANCE WITH THE CALIFORNIA BUILDINGS STANDARD CODE, TITLE 24,
CALIFORNIA CODE  OF REGULATIONS. SHOULD ANY CONDITION DEVELOP NOT COVERED
BY THE CONTRACT DOCUMENTS WHEREIN THE FINISHED WORK WILL  NOT COMPLY WITH
THE SAID TITLE 24, CALIFORNIA CODE OF REGULATIONS,  A CHANGE ORDER DETAILING
AND SPECIFYING THE REQUIRED WORK SHALL  BE SUBMITTED TO AND APPROVED BY
OFFICE OF STATE WIDE HEALTH PLANNING AND DEVELOPMENT BEFORE PROCEEDING
WITH THE WORK.

IN THE EVENT OF A CONFLICT OR INCONSISTENCY BETWEEN ITEMS INDICATED ON THE
PLANS AND/OR SPECIFICATIONS OR WITH CODE REQUIREMENTS, THE NOTE,
SPECIFICATION OR CODE WHICH PRESCRIBES AND ESTABLISHES THE MORE COMPLETE
JOB OR THE HIGHER STANDARD SHALL PREVAIL.

4. OMISSIONS FROM THE DRAWINGS OR SPECIFICATIONS OR THE MISDESCRIPTION OF
DETAILS OF WORK WHICH ARE MANIFESTLY NECESSARY TO CARRY OUT THE INTENT OF
THE DRAWINGS AND SPECIFICATIONS, OR WHICH ARE CUSTOMARILY PERFORMED, SHALL
NOT RELIEVE THE CONTRACTOR FROM PERFORMING SUCH OMITTED OR MISDESCRIBED
DETAILS OF THE WORK BUT THEY SHALL BE PERFORMED AS IF FULLY AND CORRECTLY
SET FORTH AND DESCRIBED IN THE DRAWINGS AND SPECIFICATIONS.

5. THE CONTRACTOR SHALL CHECK ALL DRAWINGS FURNISHED TO HIM IMMEDIATELY UPON
THEIR RECEIPT AND SHALL PROMPTLY NOTIFY THE OWNER OF ANY DISCREPANCIES.
FIGURES MARKED ON DRAWINGS SHALL IN GENERAL BE FOLLOWED IN PREFERENCE TO
SCALE MEASUREMENTS. LARGE SCALE DRAWINGS SHALL IN GENERAL GOVERN SMALL
SCALE DRAWINGS.  THE CONTRACTOR SHALL COMPARE ALL DRAWINGS AND VERIFY THE
FIGURES BEFORE LAYING OUT THE WORK AND WILL BE RESPONSIBLE FOR ANY ERRORS
WHICH MIGHT HAVE BEEN AVOIDED THEREBY.

6. MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BEAR THE UNDERWRITERS' LABEL
(UL) AND SHALL BE INSTALLED IN THE MANNER FOR WHICH THEY ARE DESIGNED AND
APPROVED.

7. THE CONTRACTOR SHALL NOT BORE, NOTCH OR IN ANY WAY CUT INTO ANY  STRUCTURAL
MEMBER WITHOUT WRITTEN APPROVAL FROM THE ARCHITECT OR  STRUCTURAL
ENGINEER.

8. WHEN INSTALLING DRILLED-IN ANCHORS IN EXISTING NON-PRESTRESSED REINFORCED
CONCRETE, USE CARE AND CAUTION TO AVOID CUTTING OR DAMAGING THE EXISTING
REINFORCING BARS.  WHEN INSTALLING THEM INTO EXISTING PRESTRESSED CONCRETE
(PRE- OR POST-TENSIONED), LOCATE THE PRESTRESSED TENDONS BY USING A
NON-DESTRUCTIVE METHOD PRIOR TO INSTALLATION.  EXERCISE EXTREME CARE AND
CAUTION TO AVOID CUTTING OR DAMAGING THE TENDONS DURING INSTALLATION.
MAINTAIN A MINIMUM CLEARANCE OF ONE INCH BETWEEN THE REINFORCEMENT AND THE
DRILLED-IN ANCHOR.

9. CUT AND PATCH EXISTING CEILING AND WALL CONSTRUCTION AS REQUIRED FOR
CONDUIT, OUTLET BOX, SUPPORTS AND EQUIPMENT INSTALLATION. REPAIR OF EXISTING
CONSTRUCTION SHALL MATCH EXISTING TO THE ARCHITECTS SATISFACTION.

10. CONDUIT CONNECTIONS TO MACHINES AND EQUIPMENT SUBJECT TO VIBRATION
(INCLUDING TRANSFORMERS) SHALL BE MADE WITH LFMC.  PROVIDE SUFFICIENT SLACK
TO ELIMINATE VIBRATION.  ARRANGE CONNECTIONS TO PREVENT THE  ENTRANCE OF
MOISTURE.  PROVIDE CONTINUOUS GROUND WIRE THROUGH LFMC TO ASSURE GROUND
CONTINUITY.  REFERENCE CEC 250.64 FOR GEC INSTALLATION.

11. FOR PURPOSES OF CLEARNESS AND LEGIBILITY, THE ELECTRICAL DRAWINGS ARE
ESSENTIALLY DIAGRAMMATIC. THE SIZE AND LOCATION OF EQUIPMENT IS SHOWN TO
SCALE WHEREVER POSSIBLE. THE CONTRACTOR SHALL VERIFY ALL CONDITIONS, DATA
INFORMATION AS INDICATED ON THE DRAWINGS AND IN THE SPECIFICATION SECTIONS
WHERE ELECTRICAL WORK INTERFACES WITH OTHER TRADES.

12. ELECTRICAL CONTRACTOR SHALL COMPLY WITH THE CALIFORNIA STATE HANDICAP LAWS
WITH REGARD TO THE FOLLOWING:

A. MOUNTING HEIGHT OF RECEPTACLES - NO OUTLET SHALL BE MOUNTED ON A WALL
AT LESS THAN 18" AFF.

B. MOUNTING HEIGHT OF SWITCHES AND THERMOSTATS - DEVICES SHALL BE
MOUNTED AT NO HIGHER THAN 48" AFF FROM CENTER OF DEVICE, BUT NOT LESS
THAN 36" AFF.

13. THE CONTRACTOR SHALL MAINTAIN AS-BUILT DRAWINGS TO REFLECT ALL CHANGES MADE
DURING CONSTRUCTION AND ANY DEVIATIONS FROM THE ELECTRICAL DRAWINGS.  THIS
INCLUDES DEVIATIONS FROM CIRCUIT NUMBERS AND ANY ADDITION, DELETION OR
RELOCATION OF OUTLETS SHOWN ON WORKING DRAWINGS.

14. 2016 CBC MECHANICAL, ELECTRICAL AND PLUMBING EQUIPMENT ANCHORAGE NOTES:

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND
INSTALLED PER THE DETAILS ON THE OSHPD APPROVED CONSTRUCTION DOCUMENTS.
WHERE NO DETAIL IS INDICATED, THE FOLLOWING COMPONENTS SHALL BE ANCHORED OR
BRACED TO MEET THE FORCES AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE
2016 CBC, SECTIONS 1616A.1.23, 1.24, 1.25, 1.26 AND ASCE 7-05 CHAPTER 13.

A. ALL PERMANENT EQUIPMENT AND COMPONENTS.

B. TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD
WIRED) TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.

C. MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS
AND HEAVIER THAN 400 POUNDS ARE REQUIRED TO BE ANCHORED WITH
TEMPORARY ATTACHMENTS.

THE ATTACHMENT OF THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENT SHALL
BE POSITIVELY ATTACHED TO THE STRUCTURE, BUT NEED NOT BE DETAILED ON THE PLANS.
THESE COMPONENTS SHALL HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE
COMPONENT AND ASSOCIATED DUCTWORK, PIPING, AND CONDUIT.

A. COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVE A CENTER OF MASS
LOCATED 4 FEET OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT
DIRECTLY SUPPORTS THE COMPONENT.

B. COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED
SYSTEMS, LESS THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF
OR FLOOR OR HUNG FROM A WALL.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS,
THE INSTALLATION SHALL BE SUBJECT TO THE APPROVAL OF THE STRUCTURAL ENGINEER
OF RECORD. THE PROJECT INSPECTOR WILL VERIFY THAT ALL COMPONENTS AND
EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE REQUIREMENTS.

15. PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTES:

   A.  PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO
COMPLY WITH THE FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-05 SECTION 13.3
AS DEFINED IN ASCE 7-05 SECTION 13.6.8, 13.6.7, 13.6.5.6, AND 2016 CBC, SECTIONS
1616A.1.23, 1.24, 1.25, 1.26.

              B.  THE BRACING AND ATTACHMENTS TO THE STRUCTURE SHALL BE DETAILED ON THE
APPROVED DRAWINGS OR THEY SHALL COMPLY WITH ONE OF THE OSHPD PRE-APPROVALS
(OPA #) AS MODIFIED TO SATISFY ANCHORAGE REQUIREMENTS OF ACI 318, APPENDIX D.

              C.  COPIES OF THE MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START
OF HANGING AND BRACING OF THE PIPE, DUCTWORK, AND ELECTRICAL DISTRIBUTION
SYSTEMS.

              D.  THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE
STRUCTURE TO SUPPORT THE HANGER AND BRACE LOADS.

16. THE CONTRACTOR SHALL INSTALL ALL CONDUITS AND WIRES WITH A MINIMUM NUMBER OF
BENDS AND IN SUCH A MANNER AS TO CONFORM TO THE STRUCTURE. AVOID
OBSTRUCTIONS, PRESERVE HEAD ROOM, KEEP OPENINGS AND PASSAGEWAYS CLEAR AND
MEET ALL STRUCTURAL CODE REQUIREMENTS.

17. PROVIDE TYPEWRITTEN DIRECTORY CARD IN ALL PANELS, IDENTIFY LOAD SERVED BY EACH
CIRCUIT BREAKER.

18. EXPOSED CONDUITS BELOW 8 FEET SHALL BE RIGID GALVANIZED STEEL (RGS) UON.

19. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATIONS OF CEILING
MOUNTED FIXTURES.

20. ALL CONDUIT PENETRATIONS OF FIRE RATED WALLS, FLOORS AND ROOF SHALL BE FIRE
STOPPED.  FIRE STOP MATERIALS SHALL BE TESTED ASSEMBLY APPROVED BY THE OSHPD
FIRE MARSHAL.

21. CONTRACTOR SHALL COMPLY WITH ALL GROUNDING AND BONDING REQUIREMENTS OF
C.E.C. 517-13, 517-14, 517-19, 517-20, 517-78, 517-82.

22. LOCATIONS OF DISCONNECT SWITCHES AND CONNECTIONS FOR MECHANICAL AND
PLUMBING EQUIPMENT ARE SHOWN DIAGRAMMATICALLY.  VERIFY ACTUAL CONNECTION
LOCATIONS WITH EQUIPMENT SHOP DRAWINGS AND LOCATE DISCONNECT SWITCHES TO
PROVIDE CODE REQUIRED CLEARANCES AND ACCESS.  PROVIDE ANGLE IRON SUPPORT
BRACKETS.

23. THE CONTRACTOR SHALL OBTAIN BUILDING AND LICENSING PERMITS AND PAY ALL FEES,

EXPENSES, AND INCIDENTAL COSTS ASSOCIATED WITH PROVIDING A COMPLETE AND OPERABLE

INSTALLATION INCLUDING ALL CHARGES AND EXPENSES ASSOCIATED WITH FEDERAL, STATE, AND

LOCAL AGENCIES.

24. THE CONTRACTOR SHALL COORDINATE HIS WORK WITH OTHER TRADES AND INCLUDE THE COSTS

FOR SUCH COORDINATION IN THE BID.

25. THE CONTRACTOR SHALL PROVIDE AN AS-BUILT SET OF DOCUMENTS AT PROJECT COMPLETION

SHOWING CHANGES TO THE CONTRACT DOCUMENTS.

26. THE CONTRACTOR SHALL PROVIDE CONNECTION AND TERMINATION TO OWNER FURNISHED

EQUIPMENT.

27. REFERENCE CEC 110.16 AND 110.24. CONTRACTOR TO PROVIDE ARC FLASH LABELS ON ALL

ELECTRICAL EQUIPMENT AFFECTED BY SCOPE OF WORK.

DEMOLITION NOTES
1. DRAWINGS OF EXISTING CONDITIONS HAVE BEEN COMPILED FROM EXISTING DATA SUPPLIED BY THE

OWNER TO THE ARCHITECT. THE ARCHITECT MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED,
FOR THE ACCURACY OR COMPLETENESS OF THE EXISTING INFORMATION RECORDED. FIELD VERIFY
ALL EXISTING CONDITIONS NOTIFY THE ARCHITECT IMMEDIATELY OF ANY DISCREPANCIES.

2. THE OWNER RESERVES THE RIGHT TO SALVAGE ANY DEMO ITEM. VERIFY ITEMS TO BE SALVAGED WITH
THE OWNER PRIOR TO THE START OF DEMOLITION.  REMOVE, PROTECT, AND TURN OVER SUCH ITEMS
BY DIRECTED BY THE OWNER.

3. ALL EXISTING ELECTRICAL, LIGHTING, TELEPHONE, DATA, AND PUBLIC ADDRESS CONDUIT AND WIRING
SHALL REMAIN EXCEPT WHERE INDICATED OTHERWISE ON THESE PLANS. RECONNECT EXISTING
OUTLETS, DEVICES AND CIRCUITS IN ADJACENT SPACES DISRUPTED BY REMOVAL OF EXISTING
OUTLETS, DEVICES OR CIRCUITS IN THIS CONTRACT.

4. PROTECT ALL EXISTING CONDUIT, WIRE AND SIGNAL SYSTEMS CABLES PASSING THRU REMODEL
AREAS THAT SERVE ADJACENT AREAS.

5. WHERE NEW WALL OR CEILING OR OTHER CONSTRUCTION WILL COVER EXISTING OUTLETS,
EQUIPMENT OR DEVICES MAKING THEM INACCESSIBLE, RELOCATE THE EXISTING OUTLET, EQUIPMENT
OR DEVICE AS REQUIRED OR MAKE OTHER PROVISIONS TO PROVIDE ACCESS.

6. RECONNECT EXISTING OUTLETS, LIGHTS, ETC. THAT ARE TO REMAIN THAT ARE DISRUPTED BY
REMOVAL OF OTHER EXISTING OUTLETS IN THE CONDUIT RUN AS REQUIRED TO PROVIDE CONTINUITY
OF THE CIRCUITS.

7. REMOVE ALL EXISTING CONDUITS IN CEILING SPACES FOR SYSTEMS, EQUIPMENT AND DEVICES OR
OUTLETS BEING REMOVED THAT ARE NOT BEING REUSED AND ALL ABANDONED EXISTING CONDUITS.
REMOVE ALL EXISTING CONDUITS IN WALLS OR FLOORS FOR DEVICES BEING REMOVED THAT
INTERFERE WITH NEW CONSTRUCTION. REMOVE WIRE FROM ABANDONED CONDUITS.

8. REMOVE ALL ABANDONED SIGNAL SYSTEM CABLES IN CEILING  SPACE.

9. THE WORD "ELECTRICAL" USED IN THE CONTEXT OF THESE DEMOLITION PLANS INCLUDES LIGHTING,
ELECTRICAL DEVICES & EQUIPMENT, AND ALL SIGNAL SYSTEMS.

10. REFER TO LIGHTING, POWER & SIGNAL PLANS FOR ADDITIONAL  EXISTING ELECTRICAL TO REMAIN.

11. WHERE EXISTING DEVICES OR EQUIPMENT ARE INDICATED TO BE REMOVED IN WALLS THAT ARE TO
REMAIN, ALSO REMOVE OUTLET BOX OR BACKBOX AND PATCH WALL FINISH TO MATCH
SURROUNDING AREA.

12. WHERE EXISTING OUTLETS ARE REMOVED AND THE EXISTING CIRCUIT IS NOT SERVING REMAINING
OUTLETS. REMOVE EXISTNG WIRE AND CONDUIT BACK TO THE SERVING PANELBOARD AND UPDATE
THE PANELBOARD CIRCUIT DIRECTORY INDICATING "SPARE" FOR ALL UNUSED CIRCUIT BREAKERS.

SITE MAP

PROJECT LOCATION
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E0.2

PARTIAL SINGLE LINE
DIAGRAM & SCHEDULE

NOTES
UTILIZE (E) PANEL FOR NEW LOADS.

CONTRACTOR TO PROVIDE REPORT FROM OSHPD
IOR/ACO INDICATING THAT EXISTING AUTOMATIC
TRANSFER SWITCH AND DOWNSTREAM DISTRIBUTION IS
NON-SEGREGATED EMERGENCY BRANCH.

1

2

(E)

PARTIAL SINGLE LINE DIAGRAM
NO SCALE1

15A
3P

400A
3P

(E)

(E) EMERGENCY DISTRIBUTION BOARD "EDBA"
400A, 480/277V, 3PH, 4W

(E)
15A

3P

(E)
15A

3P

(E)
15A

3P

(E)
200A

3P

(E)
70A

3P

(E)
70A

3P

TO
EXISTING
LOADS

TO EXISTING LOADS

(E)XFMR "TE"
45KVA

480V-208/120V
3PH, 4W

200AS

150AF

EABLA

1

(E)

(E)

(E)

FROM (E) EMERGENCY SWITCH BOARD "EDBA" FROM (E) NORMAL DISTRIBUTION BOARD "DBH"

(E)ATS-9
400 AMP
4-POLE
(EMERGENCY BRANCH
NON-SEGREGATED)L

E N

INTERIOR LUMINAIRE SCHEDULE
TYPE DESCRIPTION TOTAL

V-A
LAMPS

VOLTAGE MTG. REMARKS
NO. V-A TYPE

RECESSED FLANGED 1X4 CLEANROOM FIXTURE WITH PATTERN 12, 0.125"
THICK ACRYLIC LENS, IP65 MINIMUM, COLD ROLLED STEEL HOUSING,
DIE-FORMED STEEL OVERLAPPING DOOR, AND WHITE POWDER COAT FINISH.
TWO (2) LED MODULES, STANDARD OUTPUT, 4000K.
EATON FAIL-SAFE CLMF-12-4-OLS-A12125-LD4-2STD-40-UNV-EDC1

74 - 74 LED UNV R NOTES 1, 2

RECESSED FLANGED 2X2 CLEANROOM FIXTURE WITH PATTERN 12, 0.125"
THICK ACRYLIC LENS, IP65 MINIMUM, COLD ROLLED STEEL HOUSING,
DIE-FORMED STEEL OVERLAPPING DOOR, AND WHITE POWDER COAT FINISH.
TWO (2) LED MODULES, HIGH OUTPUT, 4000K.
EATON FAIL-SAFE CLMF-24-2-OLS-A12125-LD4-2HI-40-UNV-EDC1

38 - 38 LED UNV R NOTES 1, 2

LED EDGE LIT CEILING MOUNTED EXIT SIGN WITH 90-MIN INTEGRAL
EMERGENCY BATTERY BACKUP. PROVIDE WITH INTEGRAL BATTERY TEST
SWITCH. SIGN LETTER COLOR TO MATCH BUILDING STANDARD. PROVIDE
DIRECTION ARROWS AS INDICATED ON DRAWINGS. 3VA,LED,120/277V,UNV,
LITHONIA LPP 1-RC-120/277 ELN

3 - 3 LED UNV S

RECESSED 4" LED DOWNLIGHT. CLEAR TRIM, SEMI-SPECULAR FINISH. WET
LOCATION LISTED, 3500K, 2500 LUMENS.
LITHONIA #LDN4-35/25-L04-AR-LSS-MVOLT-WL

31 - 31 LED UNV R

RECESSED 4" LED DOWNLIGHT. CLEAR TRIM, SEMI-SPECULAR FINISH. WET
LOCATION LISTED, 3500K, 1500 LUMENS.
LITHONIA #LDN4-35/15-L04-AR-LSS-MVOLT-WL

21 - 21 LED UNV R

GENERAL NOTES: ABBREVIATIONS:

1. ALL LUMINARIES SHALL MATCH EXISTING FIXTURE COLOR TEMPERATURE.

P = PENDANT
R = RECESSED
S = SURFACE
W = WALL
PO = POLE

KEY NOTES:

1.
PROVIDE COMPLETE WITH ALL MOUNTING HARDWARE REQUIRED FOR A COMPLETE
INSTALLATION.

2. REFER TO ARCHITECTURAL PLANS FOR CEILING TYPE.

R1

74

R2

38

X1

3

D1

31

D2

21

LIGHTING FIXTURE SCHEDULE
NO SCALE2
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(EMERGENCY BRANCH NON-SEGREGATED) 3

2

3
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480V-208/120V
3PH, 4W

(CRITICAL
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(E)
EA1L

(E)
EABL

2 1

(E) 1-1/4"C - 4#4
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6

6

6
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1

Comment 0026 - LAFDD (NTiubun)

Use Equipment Branch for HVAC equipment
 [CEC 517.34 (B)(1.1)] 

(12/6/2017) Your comment that the existing
 panel is not segregated did not justify the
 existing connected loads. All the existing loads
 are under CEC 517.33 requirements .
 Connecting the new HVAC system to this
 panel will not meet the requirements of the
 code. Use an equipment branch for the new
 loads. To justify that this existing panel is non-
segregated, please provide report from IOR/
ACO that this panel is non-segregated.
 [OSHPD CAN 2-102.6]   

(5/8/2018) In addition, I believed that the
 existing panel "EABLA" is segregated to
 "Critical Branch" based on the loads even do it
 is fed from a single ATS. This is in compliance
 with OSHPD CAN 2-102.6 requirements that 
 a panel connected to non-segregated ESS
 shall be segregated at the panel board level.
 Adding the new HVAC equipment to this panel
 will not comply with the OSHPD CAN 2-102.6.
 Please coordinate with ACO and IOR for the
 field verification of this panel to resolve this
 issue.      

(7/25/2018) Please provide permanent field
 marking on the existing panelboard that this is
 segregated "Critical Branch" [OSHPD CAN
 2-102.6]. 

 

 

 

Comment 0026 - LAFDD (NTiubun)

Use Equipment Branch for HVAC equipment
 [CEC 517.34 (B)(1.1)] 

(12/6/2017) Your comment that the existing
 panel is not segregated did not justify the
 existing connected loads. All the existing loads
 are under CEC 517.33 requirements .
 Connecting the new HVAC system to this
 panel will not meet the requirements of the
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 loads. To justify that this existing panel is non-
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(5/8/2018) In addition, I believed that the
 existing panel "EABLA" is segregated to
 "Critical Branch" based on the loads even do it
 is fed from a single ATS. This is in compliance
 with OSHPD CAN 2-102.6 requirements that 
 a panel connected to non-segregated ESS
 shall be segregated at the panel board level.
 Adding the new HVAC equipment to this panel
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 field verification of this panel to resolve this
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(7/25/2018) Please provide permanent field
 marking on the existing panelboard that this is
 segregated "Critical Branch" [OSHPD CAN
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E0.3

PANEL SCHEDULES &
LOAD SUMMARIES

NOTES
UTILIZE (E) 20A, 1P CIRCUIT BREAKER FOR NEW LOADS.

PROVIDE NEW 20A, 1P CIRCUIT BREAKER IN EXISTING
SPACE. MANUFACTURER AND KAIC RATING SHALL MATCH
EXISTING.

CIRCUIT BREAKER RENDERED SPARE AS RESULT OF
WORK.

PROVIDE NEW 20A, 2P CIRCUIT BREAKER IN EXISTING
SPACE. MANUFACTURER AND KAIC RATING SHALL MATCH
EXISTING.

EXISTING BRANCH CIRCUIT WIRING TO BE INTERCEPTED IN
CEILING ABOVE PANEL AND RE-CONNECTED TO EXISTING
CRITICAL BRANCH PANEL EABLA.

REPLACE 30A, 1P CIRCUIT BREAKER WITH NEW 20A, 1P
CIRCUIT BREAKER. MANUFACTURER AND KAIC RATING
SHALL MATCH EXISTING.

TERMINATE EXISTING 2#12, 1#12, 3/4"C FROM CEILING
SPACE ABOVE PANEL EABL TO NEW CIRCUIT LOCATION IN
PANEL EABLA.

1

2

3

4

5

6

7

PANEL SCHEDULES & LOAD SUMMARIES
NO SCALE1
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(DEMOLITION)

(RENOVATION)

(CRITICAL BRANCH)(NON-SEGREGATED)

(NON-SEGREGATED)

Comment 0092 - LAFDD (NTiubun)

(7/23/2018) Use Equipment Branch for HVAC
 equipment (fan filters and CAVs) [CEC 517.34
 (B)(1.1)] 

Based that the existing panel schedule "EABL"
 is segregated to "Critical Branch" based on the
 loads even do it is fed from a single ATS. This
 is in compliance with OSHPD CAN 2-102.6
 requirements that  a panel connected to non-
segregated ESS shall be segregated at the
 panel board level. Adding the new HVAC
 equipment to this panel will not comply with
 the OSHPD CAN 2-102.6. Please coordinate
 with ACO and IOR for the field verification of
 this panel to resolve this issue.      

 

Comment 0092 - LAFDD (NTiubun)

(7/23/2018) Use Equipment Branch for HVAC
 equipment (fan filters and CAVs) [CEC 517.34
 (B)(1.1)] 

Based that the existing panel schedule "EABL"
 is segregated to "Critical Branch" based on the
 loads even do it is fed from a single ATS. This
 is in compliance with OSHPD CAN 2-102.6
 requirements that  a panel connected to non-
segregated ESS shall be segregated at the
 panel board level. Adding the new HVAC
 equipment to this panel will not comply with
 the OSHPD CAN 2-102.6. Please coordinate
 with ACO and IOR for the field verification of
 this panel to resolve this issue.      
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(E)EABLA-8,10,12,14

(E) PANEL EABL

4

NOTES
DISCONNECT AND REMOVE EXISTING FIXTURE. RETAIN
ONSITE FOR RE-INSTALLATION IN SAME LOCATION AFTER
COMPLETION OF MECHANICAL SCOPE.

DISCONNECT AND REMOVE EXISTING LIGHT FIXTURE.
RETAIN EXISTING BRANCH CIRCUITING FOR FUTURE
RECONNECTION.

DISCONNECT AND REMOVE EXISTING PANIC BUTTON.
RETAIN FOR FUTURE INSTALLATION.

INTERCEPT & RECONNECT EXISTING BRANCH CIRCUITS
1,3,13,15,17,25,27, & 29 FROM PANEL EABL TO PANEL
EABLA. REFER TO PANEL SCHEDULES ON ED0.3 FOR
ADDITIONAL INFORMATION.

1

2

3

4
TOILET

LOCKER AREA

S
B

SB SB

(R)

(E)

(R)

(R) 2

2

FROM EXISTING TO
REMAIN LIGHT FIXTURE

3

18 17

18 17

B.1

C

B.1

C

F

16

E.1

F

E.1

F

ED2.1

PARTIAL DEMOLITION

FLOOR PLANS

PARTIAL DEMOLITION FLOOR PLAN - POWER & SIGNAL
1/4" = 1'-0"1

N

PARTIAL DEMOLITION FLOOR PLAN - LIGHTING
1/4" = 1'-0"2

N

KEY PLAN
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PARTIAL DEMOLITION FLOOR PLAN - POWER & LIGHTING
1/4" = 1'-0"3

N

3

3
LOAD SUMMARY

REMOVED LOAD (VA) (REFER TO SHEET ED2.1)
2-17W T8 FLUORESCENT LAMPS EACH

68

6

6
6

6
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+42"
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TO EXISTING
TO REMAIN
RECEPTACLE
LOADS

11

+42"

4

16

J

+42"
19

IC

(E)

(E)

(E)
6

(E)
6

PHASE II

PHASE I

(E) PANEL EABL

12

13

REINSTALL EXISTING LIGHT FIXTURES IN SAME LOCATION
AFTER COMPLETE OF ABOVE CEILING WORK.

UTILIZE EXISTING DUPLEX RECEPTACLE FOR SERVICE TO
TEMPORARY ISOLATOR AND REFRIGERATION LOCATIONS.

INTERCEPT & EXTEND 2#12,1#12G, 3/4"C FROM EXISTING
EXIT SIGN EMERGENCY BRANCH CIRCUIT TO NEW EXIT
SIGN LOCATION.

CONNECT EXISTING LIGHTING BRANCH CIRCUIT TO NEW
LIGHTING FIXTURES.

3/4"C - 2#12, 1#12G

LOAD SUMMARY FOR EXISTING LIGHT BRANCH CIRCUIT.
NO LOAD ADDED AS A RESULT OF WORK.

REINSTALL EXISTING PANIC BUTTON.

UTILIZE EXISTING PANEL EABLA TO TERMINATE BRANCH
CIRCUITS FROM EABL. REFER TO PANEL SCHEDULES ON
SHEET E0.3 FOR ADDITIONAL INFORMATION.

UTILIZE CIRCUIT BRANCHES RENDERED SPARE DUE TO
CIRCUIT RELOCATION FOR NEW MECHANICAL EQUIPMENT
LOADS.

5

6

7

8

9

10

11

12

13

NOTES
PROVIDE JUNCTION BOX MOUNTED +42"AFF FOR PUSH
PLATE. EXTEND 3/4"C FROM JUNCTION BOX TO DOOR
OPERATOR ABOVE CEILING.

PROVIDE JUNCTION BOX FOR 120V CONNECTION TO
DOOR CONTROLLER. COORDINATE EXACT LOCATION
WITH DOOR VENDOR.

PROVIDE 120V CONNECTION TO HEPA FILTER FAN UNIT.
COORDINATE WITH MECHANICAL FOR EXACT LOCATION.

PROVIDE POWER FOR CAV CONTROLS. COORDINATE
EXACT LOCATION WITH MECHANICAL.
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E2.1

PARTIAL RENOVATION

FLOOR PLANS

KEY PLAN
PARTIAL RENOVATION FLOOR PLAN - POWER & SIGNAL
1/4" = 1'-0"1

NPARTIAL RENOVATION FLOOR PLAN - LIGHTING
1/4" = 1'-0"2

N

1

1

PARTIAL RENOVATION FLOOR PLAN - POWER & LIGHTING
1/4" = 1'-0"3

N

3
LOAD SUMMARY

REMOVED LOAD (VA) (REFER TO SHEET ED2.1)

ADDED LOAD (VA)

NET LOAD (VA)

NET LOAD (A) @ 120V
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Facility #:

Oceanside County:

This program is prepared and submitted for an OSHPD 1 project.  OSHPD 1 projects include all construction and remodel projects for general acute-care hospitals and acute 
psychiatric hospitals.  OSHPD 1 projects also include construction and remodel of skilled nursing facilities and/or intermediate care facilities except those of single-story, Type 
V, wood or light steel-frame construction. 

SECTION A PROJECT INFORMATION
Facility Name: Project #: Sub #:

12372 Tri City Medical Center S171641-37-00
Street 
Address: 4002 Vista Way

Record Name (Scope of Project): USP 800
Abbreviations:
CAC: California Administrative Code      CBC: California Building Code        RDP:  Registered Design Professional 

San DiegoCity:

Version: R02.3
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Facility #: Faclity Name: Sub #:

Tri City Medical Center 0
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R
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/F
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D

 
U

SE

STRUCTURAL TESTS
x12 Concrete

B
-C

15 X
Post-installed anchors 
CBC 1910A.5 
Installation verification test

DSE:

ELECTRICAL TESTS

B
-E

10 X Conductor Insulation Resistance Test                                                 CEC 
110.3 (A)(4) & 110.7

CO:

B
-E

11 X Continuity, Polarity and Retention Test - Receptacles                       CEC 
200.11, NFPA 99-2012 6.3.2.2.6.3

CO:

MECHANICAL TESTS

B
-M

E7 X
Hydronics  
CMC 1205.2, 1220.3.6 & 1221.3
Pressure test of steam and water piping   

TBD
CO:

B
-M

E9 X
Ventilation system
CMC 407.3.1 & Table 4-A  
Areas tested and balanced

TBD
CO:

PLUMBING TESTS

B
-P

1

X Disinfection of potable water systems   
CPC 609.9

CO:

B
-P

4

X
Existing sewers and drains  
CPC 102.4.1, 105.3 & 712.0
Tested for conformance with requirements for new work

CO:

B
-P

5

X
Water supply system  
CPC 105.3 & 609.4 
Pressure tested prior to covering or concealment

CO:

B
-P

6

X
Plumbing, drainage, and venting systems  
CPC 105.3 & 712.0 
Water or air tested prior to use, covering or concealment

CO:

B
-P

7

X
Building sewer  
CPC 105.3, 712.0 & 723.0 
Water or air tested prior to use, covering or concealment

CO:

B
-P

12 X
Defective systems  
CPC 105.3.1 
Air test of defective drainage and plumbing systems

CO:

B
-P

13 X
Moved structures  
CPC 102.7 
All parts of plumbing systems tested

CO:

B
-P

14 X
Retesting  
CPC 105.3.2
Retest after corrections

CO:

FIRE PROTECTION EQUIPMENT TESTS

B
-F

P1 X
Fire Alarm  
CFC 901.5 & CFC 907.7 NFPA 72-2016 §14.4
Acceptance and Reacceptance Testing

FLSO:

B
-F

P5 X
Fire sprinkler 
CFC 901.5 & NFPA 13-2016 Chapter 25  
Acceptance testing – Aboveground piping

FLSO:

NOTE: Approved agencies, individuals, and all changes to the TIO program shall be identified, 
evaluated by the DPOR and approved by OSHPD prior to proceeding with the related work.SECTION B

DURING CONSTRUCTION DOCUMENT SUBMITTAL DURING CONSTRUCTION

Project #:

12372 S171641-37-00
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Facility #: Faclity Name: Sub #:

Tri City Medical Center 0
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STRUCTURAL SPECIAL INSPECTIONS
x12 Concrete

C
-C

5

X
Concrete 
CBC 1705A.3
CIP & Post-installed anchors  

DSE:

x14 Steel

C
-S

1

X
Steel
CBC 1705A.2 & 1705A.12.1
Steel shop fabrication

DSE:

x18Nonstructural components, supports and attachments

C
-N

1

X
Architectural components 
CBC 1705A.12.5 & 1705A.16
Cladding, nonbearing walls and veneer

CO:

C
-N

2

X
Ceiling 
CBC 1705A.12.5
Suspended ceiling systems and their anchorage

CO:

FIRE PROTECTION SPECIAL INSPECTIONS

C
-F

P3 X
Penetration firestops
CBC 1705A.17.1
Penetration firestop systems that are tested and listed

FLSO:

OTHER SPECIAL INSPECTIONS

C
-O

T3 X Signs and/or Identification devices. CBC 11B-703.1.1.2 Information, 
appearance, location and Braille. 

C
-O

T4 X Glass and Glazing identification CBC 2403.1                    Manufacturer's 
Material Mark Inspection

DURING CONSTRUCTION DOCUMENT SUBMITTAL DURING CONSTRUCTION
12372 S171641-37-00

SECTION C NOTE: Approved agencies, individuals, and all changes to the TIO program shall be identified, 
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SECTION 01 10 00 
 

SUMMARY 
 
 
PART 1 GENERAL 
 
1.01 GENERAL REQUIREMENTS 
 
 A. Division 01 - General Requirements relates to and expands upon the Conditions of the Contract, 

including the General Conditions and the Supplementary Conditions, but does not supersede 
requirements specified in those documents or in the Owner/Contractor Agreement. 

 
 B. Division 01 - General Requirements governs work under all other divisions of the Specifications, 

including Project Specifications issued under separate cover, and the Drawings. 
 
1.02 PROJECT IDENTIFICATION AND PRINCIPAL ENTITIES 
 
 A. Project Identification and Location: 
 

TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center  
4002 Vista Way 
Oceanside, California 92056 

 
 B. Owner:  Wherever the word “Owner” is used in this Project Manual, it shall mean: 
 

Tri-City Healthcare District 
4002 Vista Way 
Oceanside, California 92056 

 
 C. Architect:  Wherever the word “Architect” is used in this Project Manual, it shall mean:  
 

S F E I R  Architects 
1350 Columbia Street, Suite 603 
San Diego, California 92101 

 
 D. General Contractor:  Wherever the words “Contractor” or “General Contractor” are used in this 

Project Manual, they shall mean the contractor who is party to the Owner/Contractor Agreement. 
 
1.03 WORK COVERED BY CONTRACT DOCUMENTS 
 
 A. Single Contract:  Unless otherwise indicated or specified, all Work indicated on the Drawings and 

described in the Specifications is to be executed under one prime contract between Owner and 
General Contractor. 

 
 B. Scope of Work:  The Work consists of an upgrade and remodeling of the existing inpatient 

pharmacy on the basement level to the standards of United States Pharmacopeia Chapter 800.  

C. The locations of all existing utilities, as indicated on the Drawings, are approximate.  General 
Contractor shall be responsible for verifying location of all underground and above ground utilities 
indicated on the Architectural, Mechanical, and Electrical Drawings prior to construction.  Any 
damage to these utilities shall be the Contractor’s responsibility and they shall be repaired at no 
cost to the Owner. 
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 D. Failure to Visit Site:  Will not relieve Contractor from necessity of furnishing materials or 
performing work that may be required to complete the Work in accordance with Drawings and 
Specifications without additional cost to Owner. 

 
1.04 WORK BY OWNER OR UNDER SEPARATE CONTRACT 
 
 A. Work by Others to be Executed During or After Completion of this Contract:  
 1. Remediation of Hazardous Materials:  No information is available regarding possible 

hazardous materials in the structures designated for demolition or the areas designated for 
remodeling.  If hazardous materials, such as asbestos or lead-based paints, are 
encountered, remediation of such materials will be performed by others under separate 
contract to the Owner.  Immediately notify Owner if such materials are observed before or 
during demolition operations.  Coordinate with Owner to reschedule demolition and 
construction work to be completed after hazardous material remediation is accomplished. 

 2. Other items indicated to be by Owner, OFOI, or not in contract (N.I.C.) on Drawings. 
 
1.05 COORDINATION WITH OCCUPANTS 
 
 A. Owner Occupancy:  Owner will occupy the premises during entire construction period, with the 

exception of areas under construction.  Cooperate with Owner during construction operations to 
minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with 
Owner's operations.  Maintain existing exits, unless otherwise indicated.  

 1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from Owner and authorities having jurisdiction.   

 a. Emergency Exits:  Maintain all required fire exits from existing building at all times 
existing building is occupied during construction process. 

 b. Exit Doors, Stairways and Discharge Areas:  Acceptable to local code authority. 
 2. Take precautions to allow for continued medical center operations including employee and 

public access.   
 3. Related Requirements:  See Section 01 35 16 Alteration Project Procedures. 
 
 B. Disruptive Operations:  Noisy and disruptive operations (such use of jack hammers and other 

noisy equipment) shall not be allowed within existing building without prior authorization by the 
Owner. 

  1. Schedule and coordinate such operations with Owner so that they occur at least disruptive 
times. 

  2. Upon notification from Owner, cease operations which are, in opinion of Owner, disruptive to 
occupants.  

 
 C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

 1. Notify Owner not less than two days in advance of proposed utility interruptions. 
 2. Do not proceed with utility interruptions without Owner's written permission. 
 3. In general outages shall be scheduled at times when the building is not being utilized by 

occupants. 
 
 D. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations. 
 
 E. Construction Parking:  Parking for construction labor on site shall be coordinated with the Owner. 
 
 F. No smoking or use of tobacco products anywhere on Owner’s property shall be allowed. 
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1.06 USE OF SITE 

A. General:  Contractor shall have limited use of premises for construction operations as indicated 
on Drawings by the Contract limits and as defined at the Pre-construction Conference. 

 
 B. Limit use of premises to areas within the Contract limits indicated.  Do not disturb portions of 

building or Project site beyond areas in which the Work is indicated. 
 1. Owner Occupancy:  Restrict access to extent required to allow for on-going occupancy of 

portions of the building outside the area of work.  
 2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and 

available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use 
these areas for parking or storage of materials. 

 a. Schedule deliveries to minimize use of driveways and entrances. 
 b. Schedule deliveries to minimize space and time requirements for storage of materials 

and equipment on-site. 
 
 C. Use of Existing Building:  Maintain existing building in a weathertight condition throughout 

construction period.  Repair damage caused by construction operations.  Protect building and its 
occupants during construction period. 

 1. Related Requirements:   
 a. Section 01 35 16 Alteration Project Procedures. 
 b. Section 01 50 00 Temporary Facilities and Controls. 
 
 D. On-Site Work Hours:  Work shall be generally performed inside the existing building during 

normal business working hours, Monday through Friday, unless specifically authorized by the 
Owner’s Representative. 

 
1.07 WORK SEQUENCE AND CONSTRUCTION PHASING  
 
 A. Sequencing of Construction Plan:  Before start of construction on site, submit three copies of 

construction plan regarding access to work; use of site; and scheduling and phasing of new, 
demolition and renovation work for acceptance by Owner and Architect.  After acceptance of 
plan, construction sequencing shall comply with accepted plan unless deviations are accepted in 
writing. 

  1. No work may commence until Notice to Proceed is provided by the Owner. 

B. Phasing:  Schedule work to be completed in two principal construction phases.  See Phasing 
Plan and Phasing Plan Keynotes on Drawings for detailed requirements. 

1.08 PROJECT MANUAL FORMATS AND CONVENTIONS 

A. MasterFormat:  This Project Manual is organized on the basis of the 2016 Edition of the 
Construction Specifications Institute (CSI) MasterFormat.   

 1. The system of groups, subgroups and Divisions are listed in the Table of Contents of this 
Project Manual.  It consists of 50 Divisions, Division 00 though Division 49, some of which 
are not used or are reserved for future expansion of the MasterFormat. 

 
 B. Specification Language:  These Specifications are of abbreviated, simplified or streamlined type 

and include incomplete sentences. 
  1. Omissions of words or phrases such as "the contractor shall", "in conformity therewith", 

"shall be", "as noted on the Drawings", "a", "the", are intentional. 
  2. Supply omitted words or phrases by inference. 
  3. Supply words "shall be" or "shall" by inference when colon is used within sentences or 

phrases. 
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  4. Supply words "on the Drawings" by inference when "as indicated" is used with sentences or 
phrases. 

PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 

END OF SECTION 
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SECTION 01 25 00 
 

SUBSTITUTION PROCEDURES 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Administrative and procedural requirements for consideration of requests for substitution 

during the construction phase of the Project. 
  2. Product substitution procedures. 
  3. Execution substitution procedures. 
 
 B. Related Requirements: 
  1. General Conditions. 
  2. Product Requirements:  Section 01 60 00. 
 
1.02 LIMITATIONS ON SUBSTITUTIONS 
 
 A. During Procurement Phase:  Comply with Instructions to Bidders. 
 
 B. During Construction Phase:  Requests for substitutions of products will be considered only within 

35 days after date of Owner-Contractor Agreement.  Other requests will be considered only in 
case of product unavailability or other conditions beyond control of Contractor. 

 
 C. Substitutions: 
  1. Will not be considered when indicated on shop drawings or product data submittals without 

separate formal request, when requested directly by subcontractor or supplier, or when 
acceptance will require substantial revision of Contract Documents. 

  2. Do not order or install substitute products without written acceptance. 
  3. Only one request for substitution for each product will be considered.  When substitution is 

not accepted provide specified product. 
  4. Architect will determine acceptability of substitutions. 

5. In addition to other requirements, proposed substitutions also require specific prior approval 
by OSHPD. 

 
 D. Value Engineering: For “value engineering” or similar cost or time reduction proposals that would 

result in changes to the Drawings and Specifications, the Contractor shall follow procedures 
specified herein and any and all such changes are to be submitted in “Substitution Approval 
Request Form” provided by Architect upon request of the Contractor.    

 
1.03 CONTRACTOR REPRESENTATION 
 
 A. Request for Product Substitution:  Representation that Contractor has investigated proposed 

product and has determined that it is equal to or superior in all respects to specified product:  
  1. Contractor will provide same warranty for substitution as for specified product. 
  2. Contractor will coordinate installation of accepted substitute, making such changes as may 

be required for work to be complete in all respects. 
  3. Contractor waives claims for additional costs related to substitution which may later become 

apparent. 
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 B. Replacement:  If substituted products do not meet or exceed above requirements, whether 
before, during, or after incorporated into work, Contractor shall, at no additional cost to Owner, 
replace substituted products with products originally specified. 

 
1.04 SUBSTITUTION REQUEST SUBMITTAL PROCEDURES 
 
 A. Submittal :  Submit two copies of each request.  Submit separate request for each substitution. 
  1. Identify products by Specifications section and article numbers.  
  2. Provide manufacturer's name and address, trade name of products, and model or catalog 

number. 
  3. List fabricators and suppliers as appropriate. 
 
 B. Documentation:  Document each request with complete data substantiating compliance of 

proposed substitution with requirements of Contract Documents: 
  1. Attach Product Data as specified in Section 01 33 00.  
  2. Give itemized comparison of proposed substitution with specified product, listing variation, 

and reference to specification section and article numbers. 
  3. Give quality and performance comparison between proposed substitution and specified 

product. 
  4. List availability of maintenance services and replacement materials. 
  5. State effect of substitution on construction schedule, and changes required in other work or 

products. 
  6. Reference UL Fire Resistance Directory design number if applicable. 
 
 C. Architect:  Will review Contractor's requests for substitutions with reasonable promptness. 
  1. If accepted by Architect, products proposed for substitution will be accepted subject to 

modifications by manufacturer, if necessary, to meet detailed requirements of Drawings and 
Specifications. 

  2. Architect will not make exhaustive attempt to determine that products proposed for 
substitution are equal to, or can be modified in order to be equal to specified products. 

 
 D. Architect's Acceptance:  Architect will notify Contractor, in writing, of decision to accept or reject 

requested substitution. 
 
 E. For Accepted Products:  Submit shop drawings, product data, and samples in accordance with 

Section 01 33 00. 
 
 
PART 2 PRODUCTS – Not Used 
 
 
PART 3 EXECUTION – Not Used 
 
 

END OF SECTION 
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SECTION 01 26 00 
 

CONTRACT MODIFICATION PROCEDURES 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY  
 

A. This section specified administrative and procedural requirements necessary for handling and 
processing Contract modifications.  

 
B. Related Sections: The following sections contain requirements that relate to this section: 

1. Division 01 Section “Submittal Requirements” for requirements for the Contractor’s 
Construction Schedule. 

2. Division 01 Section “Payment Procedures” for administrative procedures governing 
application for payment. 

 
1.02 MINOR CHANGES IN THE WORK 
 

A. Supplemental Instructions authorizing minor change in the Work, not involving an adjustment to 
the Contract Sum or Contract Time, may be issued by the Architect on an AIA form G711, 
Architect Supplemental Instructions. 

 
1.03 CHANGE ORDER PROPOSAL REQUESTS 

 
A. Owner-Initiated Proposal Request:  Proposed changes in the Work that will require adjustment to 

the Contract Sum or Contract Time will be issued by the Owner, with a detailed description of the 
proposed change and supplemental or revised Drawings and Specifications, if necessary. 
1. Proposal requests issued by the Owner are for information only.  Do not consider them 

instruction either to stop work in progress, or to execute the proposed change. 
2. Unless otherwise indicated in the proposal request, within 30 days of receipt of the proposal 

request, submit to the Architect and the Owner for review an estimate of cost necessary to 
execute the proposed change. 
a. Include a list of quantities of products to be purchased and unit costs, along with the 

total amount of purchases to me made.  Where requested, furnish survey data to 
substantial quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include a statement indicating the effect the proposed change in the Work will have on 
the Contract Time. 

 
B. Contractor-Initiated Change Order Proposal Requests:  When latent or other unforeseen 

conditions require modifications to the Contract, the Contractor may propose changes by 
submitting a request for a change to the Owner and Architect. 
1. Include a statement outlining the reasons for the change and the effect of the change on the 

Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and Contract Time. 

2. Include a list of the quantities of products to be purchased and unit costs along with the total 
amount of purchases to be made.  Where requested, furnish survey data to substantiate 
quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Comply with requirements in Section ‘Products Substitutions “ if the proposed change in the 
work requires the substitutions of one product or system for a product or system specified. 
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C. Proposal Request Form:  Use forms approved by the Owner for Change Order Proposals. 

1.04 CHANGE ORDER PROCEDURES: 
 

A. In addition to the procedure and information stated in the section, herein before: the Contractor 
shall follow Change Order procedures and information as stated in the General Conditions of the 
Contract and on the Bid Form. 

 
B. Upon the Owner’s approval of a Change Order proposal Request, the owner will issue a Change 

Order for signatures of the Owner, Contractor, and Architect. 

C. OSHPD Approvals:  In accordance with Part 1, Title 24, California Code of Regulations, all 
addenda and modifications to the Work requiring OSHPD approval shall be approved by the 
Office of Statewide Health Planning and Development (OSHPD) prior to proceeding with the 
work.  

1.05 CONTRACT MODIFICATION LOG 

A. All changes to the Contract Documents, including change orders and minor non-material 
modifications, shall be logged for the Project record by the Architect. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 

END OF SECTION
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SECTION 01 29 00 
 

PAYMENT PROCEDURES 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY  
 

A. This Section specifies administrative, and procedural requirements   governing the Contractor’s 
Applications for Payment. 

 
B. The Contractor’s Construction Schedule and Submittal Schedule are included in Section “ 

Submittals”. 
 
1.02 COORDINATION 
 

A. Coordinate preparation of the Schedule of Values with preparation of the Contractor’s 
Construction Schedule.  
1. Correlate line items in the Schedule of Values with other required administrative schedules 

and forms, including: 
a. Contractor’s construction schedule. 
b. Application for Payment form. 
c. List of subcontractors. 
d. Schedule of allowances. 
e. List of products. 
f. List of principal suppliers and fabricators. 
g. Schedule of submittals. 

2. Submit the Schedule of Values- Schedule Amounts to the Owner at the earliest feasible 
date, but in no case later than 7 days before the date schedule for submittal of the initial 
Application for payment. 

 
1.03 SCHEDULE OF VALUES 
 

A. Identification; Include the following Project identification on the Schedule of Values: 
1. Name of Owner. 
2. Project name and location. 
3. Name of Architect. 
4. Project number. 
5. Contractor’s name and address. 
6. Date of submittal. 

 
B. Arrange the Schedule of Values in a tabular form with separate columns to indicate the following 

for each item listed; 
1. Generic name. 
2. Relate Specification Section. 
3. Name OF subcontractor. 
4. Name of manufacturer or fabricator. 
5. Name of supplier. 
6. Change Orders (numbers) that have affected value. 
7. Dollar value. 
8. Percentage of Contract Sum to the nearest one-hundredth percent, adjusted to total 100 

percent. 
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C. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued evaluation of 
Applications for Payment and progress evaluation of Applications fro Payment and progress 
report.  Break principle subcontract amounts down into several line items. 

 
D. Round amounts off to the nearest whole dollar; the total shall equal the Contract Sum. 
 
E. For each part of the Work where an Application for Payment may include materials or equipment, 

purchased or fabricated and stored, but not yet installed, provide separate line items on the 
schedule of Values for initial cost of the materials, for each subsequent stage of completion, and 
for total installed value of that part of the work. 

 
F. Margins of Cost:  Show line items for indirect costs, and margins on actual costs, only to the 

extent that such items will be listed individually and Applications for Payment.  Each item in the 
Schedule of Values and Applications for Payment shall be completed including its total cost and 
proportionate share of general overhead and profit margin. 

 
G. At the Contractor’s option, temporary facilities and other major cost items that are not direct cost 

of actual work-in-place may be shown as separate line items in the Schedule of Values or 
distributed as general overhead expense. 

 
H. Schedule Updating:  Update and resubmit the Schedule of Values when change Orders result in 

a change in the Contract sum. 
 

1.04 APPLICATIONS FOR PAYMENT: 
 

A. Each Application for payment shall be consistent with previous applications and payments ad 
certified by the Architect and paid for by the Owner. 
1. The initial Application for payment, the Application fro payment at time of Substantial 

Completion, and the final Application for Payment involved additional requirements. 
 

B. Payment Application Times:  The date for each progress payment is the first construction 
progress meeting of each month.  The period of construction Work covered by each Application 
for Payment is the period ending at the last day of the month prior to the date for each progress 
payment and starting the day following the end of the preceding period. 

 
C. Payment Applications Forms:  Use AIA Document G702 and G703. 
 
D. Application Preparation:  Complete every entry on the form, including notarization and execution 

by person authorized to sign legal documents on behalf of the Owner.  Incomplete applications 
will be returned without action. 
1. Entries shall match data on the Schedule of Values and Contractor’s Construction Schedule.  

Use updated schedule if revisions have been made. 
2. Include amounts of Change Orders and Construction Change Directives issued prior to the 

last day of the construction period covered by the application. 
 

E. Transmittal:  Submit 5 executed copies of each Application for payment to the Owner and 
Architect at the first of the bi-weekly Construction Progress Meeting.  This meeting will extend into 
preview and acceptance by all required parties of the Contractors application of payment. 
1. Transmit each copy with a transmittal form listing attachments, and recording appropriate 

information related to the application in a manner acceptable to the Architect.   
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F.  Waivers of Mechanics Lien:  With each Application for Payment submit waivers of Mechanic liens 
from subcontractors or sub-subcontractors and supplier for the construction period covered by the 
pervious application. 
1. Submit partial waivers on each item for the amount requested, prior to deduction for 

retainage, on each item. 
2. When an application shows completion of an item, submit final or full waivers. 

 
G. The Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
1. Wavier Delays:  Submit each Application for Payment with the Contractors Wavier of 

Mechanics lien for the period of construction covered by the application.   
2. Submit final Application for payment with or proceeded by final wavier from every entity 

involved with performance with Work covered by the Application who could lawfully be 
entitled to a lien. 

3. Waiver Forms:  Submit Wavier of lien of forms, and executed in a manner, acceptable to 
Owner. 

 
H. Initial Application for payment:  Administrative action and submittal that must precede or coincide 

with submittal of the first Application for Payment include but not limited to the following: 
1. List of subcontractors and their agreements with the Contractor. 
2. List of principle suppliers and fabricators. 
3. Schedule of Values. 
4. Contractors Construction Schedule (preliminary if not final). 
5. Schedule of principle products. 
6. Submittal Schedule (preliminary if not final). 
7. List of Contractor’s staff assignments. 
8. List of Contractor’s principle consultants. 
9. Copies of building permits. 
10. Copies of authorization and licenses from governing authorities for performance of the Work. 
11. Certificates of insurance and insurance policies. 
12. Data needed to acquire Owner’s insurance. 

 
I. Application for Payment at Substantial Completion:  Following issuance of the Certificate of 

Substantial Completion, on the entire project, submit an Application for Payment. 
 
J. Administrative actions and submittals that shall precede or coincide with this application include: 

1. Occupancy permits and similar approvals.  
2. Warranties (guarantees) and maintenance agreements. 
3. Test/ adjust / balance records. 
4. Maintenance instructions. 
5. Changeover information related to owner’s occupancy, use, operation and maintenance. 
6. Final cleaning. 
7. Application for reduction of retainage, and consent of surety. 
8. Advice on shifting insurance coverage. 
9. Final progress photographs. 
10. List of delayed work, recognized as exceptions to Architect’s Certificate of Substantial 

Completion. 
 

K. Final Payment Application:  Administrative actions and submittals, which must precede or 
coincide with submittal of the final payment Application for Payment include the following: 
1. Completion of project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
3. Assurance that unsettled claims will be settled. 
4. Assurances that work not complete and accepted will complete without undo delay.  
5. Transmittal of required Project Construction Records to the Owner. 
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6. Proof that taxes, fees and similar obligations have been paid. 
7. Removal of temporary facilities and services. 
8. Removal of surplus materials, rubbish and similar elements. 

 
 
PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 31 13 
 

PROJECT COORDINATION 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY  

 
A. This section specified administrative and supervisory requirements necessary for Project 

coordination including, but necessary limited to: 
1. Coordination. 
2. Administrative and Supervisory personnel. 
3. General installation provision. 
4. Cleaning and protection. 
5. Time and Manner. 

 
B. Progress meetings, coordination meetings and pre-installation conferences are included in 

Section “Project Meetings.” 
\1. Requirements for the Contractor’s Construction Schedule are included in Section 

“Submittals.” 
 
1.02 COORDINATION 
 

A. Coordination:  Coordinate construction activities included under various Sections of these 
Specifications to assure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations include under different Sections of the Specifications that are dependent 
upon each other for proper installation, connection, and operation. 
1. Where installation of one part of the Work is dependent on installation of other components, 

either before or after its own installation, schedule Construction activities in the sequence to 
obtain the best results. 

2. Where availability of space is limited, coordinate installation of different components to 
assure maximum accessibility for required maintenance, service and repair.  

 
1.03 COORDINATION  
 

A. Make adequate provisions to accommodate items scheduled for later installation. 
 
B. Administrative Procedures:  Coordinate scheduling and timing of required Administrative 

Procedures with other constructions activities to avoid conflicts and ensure orderly progress of 
the work.  Such administrative activities include, but are not limited to the following: 
1. Preparation of Schedules. 
2. Installation and removal of temporary facilities. 
3. Delivery and processing of submittals. 
4. Progress Meetings. 
5. Project closeout activities. 

 
C. Conservation:  Coordinate Construction activities to ensure that operations are carried out with 

considerations given to conservation of energy, water, and materials. 
1. Salvage materials and equipment involved in performance of, but not actually incorporated 

in, the Work.  Refer to other sections for disposition of salvaged materials that are 
designated as Owner’s property. 

 
 
PART 2 PRODUCTS - Not Used 
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PART 3 EXECUTION 
 
3.01 GENERAL INSTALLATION PROVISIONS 
 

A. Inspection of Conditions:  Require the Installer of each major component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

 
B. Manufacturer’s Instructions:  Comply with manufacturer’s installation instructions and 

recommendations, to the extent that those instructions and recommendations are more explicit or 
stringent than requirements contained in Contract Documents. 

 
C. Inspect materials or equipment immediately upon delivery and again prior to installation.  Reject 

damage and defective items. 
 
3.02 GENERAL INSTALLATION PROVISIONS: 
 

A. Provide attachment and connection devices and methods necessary for securing Work.  Secure 
Work true to line and level.  Allow for expansion and building movement. 

 
B. Visual effects:  Provide uniform joint widths in exposed Work.  Arrange joints in exposed Work to 

obtain the best visual effect.  Refer questionable choices to the Architect for final decision. 
 
C. Recheck measurements and dimensions, before starting each installation. 
 
D. Coordinate temporary enclosures with required inspections and tests, to minimize the necessity 

of uncovering completed construction for that purpose. 
 
E. Mounting Heights:  Where mounting heights are not indicated, install individual components at 

standard mounting heights recognized with the industry for the particular application indicated.  
Refer questionable mounting height decisions to the Architect for the final decision. 

 
3.03 CLEANING AND PROTECTION 
 

A. Cleaning and Maintenance: 
1. Special cleaning requirements for specific units of Work are included in the appropriate 

sections of the specifications.  Final cleaning is required under section 01700. 
2. The Contractor shall remove and dispose of all waste materials and rubbish due to all 

construction operations under the contract. 
 

B. Protection:  In addition to the General Conditions, the Contractor or alteration work.  Use only 
new materials in construction of all protection.  If wood is called for, it shall be fire retardant 
treated wood if used within the interior of the building.  No cutting of materials shall be done within 
occupied spaces. 

3.04 OWNER OCCUPANCY: 
 

A. Partial Owner Occupancy:  The Owner reserves the right to place and install equipment as 
necessary in completed areas of the building and to occupy such completed areas prior to 
substantial completion, provided that such occupancy does not substantially interfere with 
completion of the work.  Such placing of equipment and partial occupancy shall not constitute 
acceptance of the work or any part of the work. 

 
 

END OF SECTION
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SECTION 01 31 19 
 

PROJECT MEETINGS 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for project meetings including 
but not limited to: 
1. Pre-Construction Conference. 
2. Pre-Installation Conferences. 
3. Progress Meetings. 

 
B. Construction schedules are specified in another Division-01 Section. 

 
1.02 PRE-CONSTRUCTION CONFERENCE 
 

A. Schedule a pre-construction conference and organizational meeting at the Project site or other 
convenient location no later than 5 days after the notice to proceed and prior to commencement 
of construction activities.  Conduct the meeting to review responsibilities and personnel 
assignments. 

 
B. Attendees:  The Owner, Architect and their consultants, the Prime Contractors and their 

superintendent, major subcontractors, manufactures, suppliers and other concerned parties shall 
each be represented at the conference by persons familiar with and authorized to conclude 
matters relating to the Work. 

 
C. Agenda:  Discuss items of significance that could affect progress including but not limited to such 

topics as: 
1. Tentative construction schedule. 
2. Critical Work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing filed decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data and Samples. 
8. Preparation of record documents. 
9. Use of the premises. 
10. Office, work and storage areas. 
11. Equipment deliveries and priorities. 
12. Safety procedure 
13. First aid. 
14. Security  
15. Housekeeping. 
16. Working Hours. 

1.03 PRE-INSTALLATION CONFERENCES 
 

A. Conduct a pre-installation conference at the site before each construction activity that requires 
coordination with other construction and as specified herein.  The Installer and representatives of 
manufacturers and fabricators involved in or affected by the installation, and its coordination or 
integration with other materials and installations that have preceded or will follow, shall attend the 
meeting.  Advise the Architect of Schedule meeting dates. 
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B. Review the progress of other construction activities and preparations for the particular activity 
under consideration at each pre-installation conference. 

 
C. Do not proceed if the conference cannot be successfully concluded.  Indicate whatever actions 

are necessary to resolve impediments to performance of Work and reconvene the conference at 
the earliest feasible date. 

 
1.04 PROGRESS MEETINGS 
 

A. Conduct progress meetings at Project site bi-weekly. Coordinate dates of meeting with 
preparation of the payment request. 

 
B. Attendees:  In addition to representative of the Owner and Architect, each subcontractor, supplier 

or other entity concerned with current progress or involved in planning, coordination or 
performance of future activities shall be represented at these meetings by persons familiar with 
the Project and authorized to conclude matters relating to progress. 

 
C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  Review other 

items of significance that could affect progress.  Include topics for discussion as appropriate to 
the current of the Project. 
1. Contractor’s Construction Schedule:  Review progress since the last meeting.  Determine 

where each activity is in relation to the Contractor’s Construction Schedule, whether on time 
or ahead or behind schedule. Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so.  Discuss schedule revisions 
are required to ensure that current and subsequent activities will be completed within the 
Contract Time. 

2. Schedule Updating:  Revise the construction schedule after each progress meeting where 
revisions to the schedule have been made or recognized.  Issue the revise schedule to the 
Owner and Architect. 

 
 
PART 2 PRODUCTS – Not used 
 
 
PART 3 EXECUTION – Not used 
 
 

END OF SECTION 
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SECTION 01 33 00 
 

SUBMITTAL PROCEDURES 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for submittals required for 
performance of the Work, including: 
1. Contractor’s construction schedule. 
2. Submittal schedule. 
3. Construction progress photographs. 
4. Shop Drawings. 
5. Product Data. 
6. Samples. 

 
B. Administrative Submittals:  T=Refer to other Division-1 Sections and other Contract Documents 

for requirements for administrative submittals.  Such submittals include, but are not limited to:  
1. Permits. 
2. Applications for payment. 
3. Performance and payment bonds. 
4. Insurance certificates. 
5. List of Subcontractors. 

 
C. The schedule of Values submittal is included in Section “Applications for Payment.”’ 
 
D. Inspection and test reports are included in Section “Quality Control Services.” 

 
1.02 SUBMITTAL PROCEDURES 
 

A. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance of related 
construction activities to avoid delays. 
1. Coordinate each submittal with fabricate, purchasing, testing, delivery, other submittals and 

related activities that require sequential activities. 
2. Coordinate transmittal of different types of submittals for related elements of the Work so 

processing will not be delayed by the need to review submittals constructed for coordination. 
a. The Architect reserves the right to withhold action on a submittal requiring coordination 

with other submittals until related submittals are received. 
 

B. Processing:  Allow sufficient review time so that installation will not be delayed as result of the 
time required to process submittals, including time for resubmittals. 
1. Allow two weeks for initial review.  Allow Additional time if processing must be delayed to 

permit coordination with subsequent submittals.  The Architect will promptly advise the 
contractor when a submittal being processed must be delayed for coordination. 

2. If an intermediate submittal is necessary, process the same as initial submittal. 
3. Allow two weeks for reprocessing each submittal. 
4. No extension of Contract Time will be authorized because of failure to transmit submittals to 

the Architect sufficiently in advance of the work to permit processing. 
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C. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  
Indicate the name of the entity that prepared each submittal on the label or title block. 
1. Provide a space approximately 4” x 5” on the label or beside the title block on Shop 

Drawings and product Data to record the Contractor’s review and approval markings and the 
action taken for accuracy, completeness and compliance with the Contract Documents.  
Submittals without evidence of the Contractor’s review and approval will be returned for 
resubmission. 

2. Include the following information on the label for processing and recording action taken. 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name manufacturer. 
h. Number and title of appropriate Specifications Section. 
i. Drawings number and detail references, as appropriate. 

 
D. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  

Transmit each submittal from Contractor to Architect using a transmittal form with copy of 
transmittal to Owner.  Submittal received from sources other than the Contractor will be returned 
without action. 
1. On the transmittal Record relevant information and requests for data.  On the form, or 

separate sheet, record deviations from Contract Document requirement, including minor 
variations and limitations.  Include Contractor’s certification that information complies with 
Contract Document requirements. 

 
1.03 CONTRACTORS’ CONSTRUCTION SCHEDULE  
 

A. Bar-Chart Schedule:  The General Contractor shall prepare a fully developed, horizontal bar-chart 
type contractors’ construction schedule.  Submit within 10 days of the date of the notice to 
proceed. 
1. Provide a separate time bar for each significant construction activity including the related 

contracts activities.  Provide a continuous vertical line to identify the first working day of each 
week.  Use the same breakdown of units of the work as indicate in the “Schedule of Values.” 

2. Within each time bar indicated estimate completion percentage in 10 percent increments.  
As Work progress, place a contrasting mark in each bar to indicate Actual Completion. 

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other 
reproducible media, of sufficient width to show data for the entire construction period. 

4. Secure time commitments for performing critical elements of the Work from parties involved.  
Coordinate each element on the schedule with other construction activities; include minor 
elements involved in the sequence of the Work.  Show each activity in proper sequence.  
Indicate graphically sequences necessary for completion of related portions of the Work. 

5. Coordinate the Contractors’ construction schedule with the schedule of values, list of 
subcontracts, submittal schedule, progress reports, payment requests and other schedule. 

6. Indicate completion in advance of the date established for schedule Completion.  Indicate 
Substantial Completion on the schedule to allow time for the Architect’s procedures 
necessary for certification of Substantial Completion. 

 
B. Distribution:  Following response to the initial submittal, print and distribute copies to the 

Architect, Owner, related Prime Contractor, subcontractors, and other parties require to comply 
with schedule dates.  Post copies in the project meeting room and temporary field office. 
1. When revisions are made, distribute to the same parties and post in the same locations.  

Delete parties from distribution when they have completed their assigned portion of the Work 
and are no longer involved in construction activities. 
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C. Schedule Updating:  Revise and reissue the schedule after each meeting or activity, where 
revisions have been recognized or made. 

1.04 SUBMITTAL SCHEDULE 

A. After development and acceptance of the Contractors’ construction schedule, each Prime 
Contractor shall prepare a complete schedule of submittals.  Submit the schedule within 10 days 
from the Pre-Construction Conference. 

 
B. Coordinate submittal schedule with the list of subcontracts, schedule of values and the list of 

products as well as the Contractor’s construction schedule. 
 
C. Prepare the schedule in chronological order; include submittals required during the first 30 days 

of Construction.  Provide the following information: 
1. Schedule date for the first submittal. 
2. Related Section number. 
3. Submittal category. 
4. Name of subcontractor. 
5. Description of the part of the work covered. 
6. Scheduled date for resubmittal.  
7. Scheduled date for the Architect’s final release or approval. 

 
D. Distribution:  Following response to initial submittal, print and distribute copies to the Architect’s, 

Owner, subcontractors, and other parties required to comply with submittal date indicated.  Post 
copies in the Project meeting room and file in office. 
1. When revisions are made, distribute to the same parties and post in the same locations.  

Delete parties from distribution when they    have completed their assigned portion of the 
Work and are no longer involved in construction activities. 

 
E. Schedule Updating:  Revise and reissue the schedule after each meeting or activities, where 

revisions have been recognized or made. 
 
1.05 SHOP DRAWINGS  
 

A. Submit newly prepared information, drawn to accurate scale. Highlight, encircle, or otherwise 
indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or copy 
standard information as the basis of shop Drawings.  Standard information prepared without 
specific reference to the Project is not considered Shop Drawings. 

 
B. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 

patterns, templates and similar drawings.  Include the following information: 
1. Dimensions. 
2. Identification of products and materials included. 
3. Completion with specified standards. 
4. Notation of coordination requirements. 
5. Notation of dimensions established field measurement. 

 
C. Sheet Size:  Except for templates, patterns and similar full-size Drawings, submit Shop Drawings 

on sheets at least 8-1/2”x11” but not larger than 30” x 42” 
 
D. Initial Submittal:  To Architect submit one correctable translucent reproducible print and one blue- 

or black-line print for the Architect’s review; the reproducible print will be returned. 
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E. Final Submittal:  To Architect a minimum of blue- or black-line prints; submit 8 prints where 
required for maintenance manuals.  5 prints will be retained; the remainder will be returned. 
1. One of the prints returned shall be marked-up and maintained as a “Record Document”. 
2. Do not Shop drawings without an appropriate final stamp indicating action taken in 

connection with construction. 

1.06 PRODUCT DATA 

A. Collect product Data into a single submittal for each element of construction or system.  Product 
Data included printed information such as manufacturer’s installation instructions, catalog cuts, 
standard color charts, roughing-in diagrams and templates, standard wiring diagrams and 
performance curves.  Where Product Data must be specially prepared because standard printed 
data is not suitable for use, submit as ‘ Shop Drawings”. 

 
B. Mark each copy to show applicable choices and options.  Where printed Product Data included 

information on several products, some of which are not required. Mark copies to indicate the 
applicable information.  Include the following information: 
1. Manufacturer’s printed recommendations. 
2. Compliance with recognized trade association standards. 
3. Compliance with recognized testing agency standards. 
4. Application of testing agency labels and seals. 
5. Notation of dimensions verified by field measurement. 
6. Notation of coordination requirements. 

 
C. Do not submit Product Data until compliance with requirements of the Contract Documents has 

been confirmed. 
 
D. Preliminary Submittal:  To Architect submit a preliminary single-copy of product Data where 

selection of options is required. 
 
E. Submittals:  To Architect submit a minimum of 7 copies of each required submittal; submit 8 

copies where required for maintenance manuals.  The Architect will retain 5 copies. And will 
return the other marked with action taken and corrections or modifications required. 

 
F. Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers, 

manufacturers, fabricators, and other required for performance of construction activities.  Show 
distribution on transmittal form with copy being sent to Architect and Owner.  

 
1.07 SAMPLES 
 

A. Submit to Architect full-size, fully fabricate Sample cured and finished as specified and physically 
identical with the material or product proposed.  Samples include partial sections of manufactured 
or fabricate components, cuts or containers of materials; color ranges sets, and swatches 
showing color, texture and pattern. 

 
B. Mount, display, or package Samples in the manner specified to facilitate review of qualities 

indicated.  Prepare Samples to match the Architect’s Sample.  Include the following: 
1. Generic description of the Sample. 
2. Sample source. 
3. Product name or name of manufacturer. 
4. Compliance with recognized standards. 
5. Availability and delivery time. 
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C. Submit to Architect Samples for review of kind, color, pattern, and texture, for a final check of 
these characteristics with other elements, and for a comparison of these characteristic between 
the final submittal and the actual component as delivered and installed. 
1. Where variation in color, pattern, texture or other characteristic are inherent in the material or 

product represented, submit multiple units (not less than 3), that show approximate limits of 
the variations. 

2. Refer to other Specification sections for requirements for Samples that illustrate 
workmanship. Fabrication techniques, details of assembly, connections, operation and 
similar construction characteristic. 

3. Refer to other Sections for Samples to be returned to the Contractor for incorporation in the 
Work.  Such Samples must be undamaged at time of use.  On the transmittal of Sample 
submittals. 

 
D. Preliminary submittals:  Where Samples are for selection of color, pattern, texture or similar 

characteristics from a range of standard choices, submit a full set of choices for the material or 
product. 
1. Preliminary submittals will be reviewed and returned with the Architect’s mark indicating 

selection and other action. 
 

E. Submittals:  Except for Samples illustrating assembly details, workmanship, fabrication 
techniques, connections, operation and similar characteristics, submit 3 sets; one will be returned 
marked with the action taken. 
1. Maintain seats of Samples, as returned, at the Project site, for Quality comparisons 

throughout the course of construction. 
2. Unless no completion with Contract Document provisions is observed, the submittal may 

serve as the final submittal. 
3. Sample sets may be used to obtain final acceptance of the construction associate with each 

set. 
 

F. Distribution of Samples:  Prepare and distribute additional sets to subcontractors, manufacturers, 
fabricators, supplies, installers, and others as required for performance of the work.  Show 
distribution on transmittal form sent to Architect And Owner. 

 
G. Filed Samples specified in individual Sections are special types of Samples.  Field Samples are 

full-size examples erected on site to illustrate finish coats, or finishing materials and to establish 
the standard by which the Work will be judge. 
1. Comply with submittal requirements to the fullest extent possible.  Process transmittal forms 

to provide a record of activity. 
 
1.08 ARCHITECT’S ACTION 
 

A. Except for submittals for record, information or similar purposes, here action and return is 
required or requested, the Architect will review each submittal, mark to indicate action taken, and 
promptly. 
1. Compliance with specified characteristics is the Contractor’s responsibility. 

 
B. Action Stamp:  The Architect will stamp each submittal with a uniform, self-explanatory action 

stamp.  The stamp will be appropriately marked, as follows, to indicate the action taken. 
1. Final Unrestricted Release:  Where submittals are marked “No Exception Taken,” that part of 

the work covered by the submittal may proceed provided it complies with requirements of the 
Contract Documents; final acceptance will depend upon that compliance. 

2. Final-but-Restricted Release:  When submittals are marked “Make Corrections Noted,” that 
part of the work covered by the submittal may proceed provided it complies with notations or 
corrections on the submittal and requirements of the Contract Documents; final acceptance 
will depend upon that compliance. 
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3. Returned for Resubmittal:  When submittal is marked “Revise and Resubmit,” do not 
proceed with that part of the Work covered by the submittal, including purchasing, 
fabrication, delivery, or other activity. Revise or prepare a new submittal in accordance with 
the notations; resubmit without delay.  Repeat if necessary to obtain a different action mark. 

4. Do not permit submittals marked “Revise and Resubmit” to be used at the Project site, or 
elsewhere where Work is in progress. 

5. Other Action:  Where a submittal is primarily for information or record purposes, special 
processing or other activity, the submittal will be returned. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION



 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center  ALTERATION PROJECT PROCEDURES 
SA Project No. 01667.00 01 35 16 - 1 

SECTION 01 35 16 
 

ALTERATION PROJECT PROCEDURES 
 
 
PART 1 GENERAL 
 
1.01 REQUIREMENTS INCLUDED 
 
 A. Coordinate work of trades and schedule elements of alterations and renovation work by 

procedures and methods to expedite completion of the Work. 
 
 B. In addition to demolition specified in Section 02 41 19 and that specifically shown, cut, move and 

remove items as necessary to provide access or to allow alterations and new work to proceed.  
Include such items as: 

  1. Repair or removal of hazardous or unsanitary conditions.  
  2. Removal of abandoned items and items serving no useful purpose, such as abandoned 

piping, conduit and wiring.  
  3. Removal of unsuitable or extraneous materials not marked for salvage, such as abandoned 

furnishings and equipment, and debris such as rotted wood, rusted metals and deteriorated 
concrete. 

  4. Cleaning of surfaces, and removal of surface finishes, as needed to install new work and 
finishes. 

 
 C. Patch, repair and refinish existing items to remain, to the specified conditions for each material, 

with a workmanlike transition to adjacent new items of construction. 
 
 D. Coordination of power outages and major interruptions of progress of construction work with 

Owner. 
 
1.02 RELATED REQUIREMENTS 
 
 A. Materials for Renovation Work:  Specifications in Divisions 02 through 31. 
 
 B. Use of Premises and Work Restrictions:  Section 01 10 00 Summary. 
 
 C. Cutting and Patching of New or Existing Work During Construction:  Section 01 73 29 Cutting and 

Patching. 
 
 D. Use of Existing Utilities:  Section 01 50 00 Temporary Facilities and Controls. 
 
 E. Cleaning During Construction:  Section 01 50 00 Temporary Facilities and Controls. 
 
 F. Selective Demolition:  Section 02 41 19. 
 
1.03 ALTERATIONS, CUTTING AND PROTECTION 
 
 A. Assign the work of moving, removal, cutting and patching to trades qualified to perform the work 

in a manner to cause least damage to each type of work, and provide means of returning 
surfaces to appearance of new work. 

B. Perform cutting and removal work to remove minimum necessary, and in a manner to avoid 
damage to adjacent work.  

  1. Cut finish surfaces such as masonry, tile, stone flooring, plaster or metals by methods to 
terminate surfaces in a straight line at a natural point of division. 
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C. Protect existing finishes, equipment and, adjacent work that is scheduled to remain, from 
damage. 
1. Protect existing and new work from weather and extremes of temperature. 

   a. Maintain existing interior work above 60 degrees F.  
   b. Provide weather protection, waterproofing, heat and humidity control as needed to 

prevent damage to remaining existing work and to new work. 
 
 D. Temporary Enclosures: 
  1. Provide temporary, dustproof enclosures to separate work areas from existing building and 

from areas occupied by Owner. 
 
1.04 COORDINATION WITH OWNER'S USE OF THE FACILITY 
 
 A. General:  Coordinate construction phasing with operation of Owner's existing facility.  The Owner 

intends to occupy portions of the existing building throughout construction. 
  1. Establish effective communications with the Owner regarding Owner’s operation and moving 

schedule.  Give as much advance notice as possible, in addition to the minimums specified, 
for construction activities that will affect Owner's operations. 

 
 B. Utility Interruptions:  Coordinate with Owner.  Notify Owner 48 hours in advance of all necessary 

utility interruptions, including those scheduled for off hours. 
 
 C. Sequence of Construction and Remodeling: 
  1. Coordination:  Coordinate construction schedule with Owner's requirements. 

2. Phasing:  See Phasing Plan and Phasing Notes on Drawings. 
 
 
PART 2 PRODUCTS 
 
2.01 PRODUCTS FOR PATCHING, EXTENDING AND MATCHING 
 
 A. General Requirements that Work be Complete: 
  1. Provide same products or types of construction as that in existing structure, as needed to 

patch, extend or match existing work. 
   a. Generally Contract Documents will not define products or standards of workmanship 

present in existing construction; Contractor shall determine products by inspection and 
any necessary testing, and workmanship by use of the existing as a sample of 
comparison. 

  2. Presence of a product, finish, or type of construction, requires that patching, extending or 
matching shall be performed as necessary to make work complete and consistent. 

 
 
PART 3 EXECUTION 
 
3.01 LAYING OUT WORK 
 
 A. Verify dimensions and elevations indicated in layout of existing work.  Refer discrepancies 

between Drawings, Specifications and existing conditions to Architect for adjustment before work 
affected is performed.  Failure to make such notification shall place responsibility upon Contractor 
to carry out work in satisfactory, workmanlike manner. 

 
 B. The Contractor shall be held responsible for the location and elevation of the construction 

contemplated by the Construction Documents. 
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 C. Prior to commencing work, carefully compare and check Architectural, Structural, Mechanical and 
Electrical Drawings, each with the other that in any way affects the location or elevation of the 
work to be executed, and should any discrepancy be found, immediately report the same to the 
Architect for verification and adjustment. 

 
3.02 LOCATION OF EQUIPMENT AND PIPING 
 
 A. Drawings showing location of equipment, piping, ductwork, etc. are diagrammatic and job 

conditions shall not always duplicate conditions shown.  When this situation occurs, it shall be 
brought to the Architect's attention immediately and the relocation determined in a joint 
conference. 

 
3.03 PATCHING EXISTING FACILITIES 
 
 A. Existing structures, facilities, etc. that are damaged or removed due to required construction 

work, shall be patched, repaired or replaced, and be left in their original state of repair by the 
Contractor, to satisfaction of the Architect. 

 
3.04 INTEGRATING EXISTING WORK 
 
 A. Protect existing improvements from damage. 
 
 B. Contractor's operations shall be confined to the immediate vicinity of the new work and shall not 

in any way interfere with or obstruct the ingress or egress to and from adjacent facilities. 
 
 C. Where new work is to be connected to existing work, special care shall be exercised not to 

disturb or damage the existing work more than necessary.  All damaged work shall be replaced, 
repaired and restored to its original condition at no cost to the Owner. 

 
3.05 ADJUSTING 
 
 A. Where partitions are removed, patch floors, walls and ceilings with finish materials to match 

existing. 
  1. Where removal of partitions results in adjacent spaces becoming one, rework floors and 

ceilings to provide smooth planes without breaks, steps or bulkheads. 
  2. Where extreme change of plane occurs, request instructions from Architect as to method of 

making transition. 
 
 B. Trim and refinish existing doors as necessary to clear new floors. 
 
3.06 DAMAGED SURFACES 
 
 A. Patch and replace any portion of an existing finished surface which is found to be damaged, 

lifted, discolored, or shows other imperfections, with matching material. 
  1. Provide adequate support of substrate prior to patching the finish. 
  2. Refinish patched portions of painted or coated surfaces in a manner to produce uniform 

color and texture over entire surface. 
  3. When existing surface finish cannot be matched, refinish entire surface to nearest 

intersections. 
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3.07 TRANSITION FROM EXISTING TO NEW WORK 

A. When new work abuts or finishes flush with existing work, make a smooth and workmanlike 
transition.  Patch work shall match existing adjacent work in texture and appearance so that the 
patch or transition is invisible at a distance of five feet.  

  1. When finished surfaces are cut in such a way that a smooth transition with new work is not 
possible, terminate existing surface in a neat manner along a straight line at a natural line of 
division, and provide trim appropriate to finished surface. 

 
3.08 DUST CONTROL 
 
 A. Precaution shall be exercised at all times to control dust created as a result of any operations 

during the construction period.  If serious problems arise due to air borne dust, and when directed 
by Architect, operations causing such problems shall be temporarily discontinued and necessary 
steps taken to control the dust. 

 
3.09 FIRE PROTECTION 
 
 A. Maintain good housekeeping practices to reduce the risk of fire damage and injury to workmen.  

All scrap materials, rubbish and trash shall be removed daily from in and about the work area and 
shall not be permitted to be scattered to adjacent areas. 

 
 B. Suitable storage space shall be provided outside the immediate building area for storing 

flammable materials and paints; no storage will be permitted in the building.  Excess flammable 
liquids being used inside the building shall be kept in closed metal container and removed from 
the building during unused periods. 

 
 C. A fire extinguisher shall be available at each location where cutting or welding is being performed.  

Where electric or gas welding or cutting work is done, interposed shields of incombustible 
material shall be used to protect against fire damage due to sparks and hot metal.  When 
temporary heating devices are used, a watchman shall be present to cover periods when other 
workmen are not on the premises. 

 
 D. Provide fire extinguishers in accordance with the recommendations of NFPA Bulletins Nos. 10 

and 241.  However, in all cases a minimum of four fire extinguishers shall be available for each 
building. 

 
3.10 CLEANING 
 
 A. Perform periodic and final cleaning as specified in Section 01 74 00, 01 50 00 and as follows: 
  1. Clean Owner-occupied areas where construction or remodeling is occurring, daily. 
  2. Clean areas of heavy dust production daily.  
  3. Clean spillage and overspray immediately. 
 
 B. At completion of work of each trade, clean area and make surfaces ready for work of successive 

trades. 
 
 C. At completion of work in each area, provide final cleaning and return space to a condition suitable 

for use by Owner. 
 
 

END OF SECTION
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SECTION 01 41 00 
 

REGULATORY REQUIREMENTS 

PART 1 GENERAL 

1.01 RELATED REQUIREMENTS 

A. Code and Regulatory Requirements Data on Sheets A0-00 through A1-02 of the Drawings. 

1.02 PERMITS AND FEES 

A. Office of Statewide Health Planning and Development (OSHPD) Requirements:  OSHPD is the 
primary agency having jurisdiction over project design and construction within healthcare 
facilities.    
1. Licensed Contractors Declaration:  Prepare and submit through Architect license documents 

required for OSHPD approval. 
2. Allow access to the Project site at any time to OSHPD designated Inspector of Record (IOR) 

for the Project. 
3. File OSHPD Verified Report forms every three months during construction. 
4. Office of Statewide Health Planning and Development (OSHPD) Building Permit will be 

obtained and paid for by Owner.   

B. Permits, Licenses, and Certificates:  See General Conditions.  For Owner's records, submit 
copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, 
notices, receipts for fee payments, judgments, correspondence, records, and similar documents, 
established for compliance with environmental regulations bearing on performance of the Work. 

1.03 CODES AND ORDINANCES 

A. Compliance:  All construction shall comply with all applicable codes, ordinances and regulations 
of federal, state, county, city, and special district agencies and jurisdictions having authority over 
the Project and in effect on the issue date of the Construction Documents: Applicable codes and 
regulations include, but are not necessarily limited to, the following: 

California Code of Regulations (CCR), Title 8, Chapter 4, Subchapter 6, Elevator Safety 
Orders 
California Code of Regulations (CCR), Title 19, Public Safety 
California Code of Regulations (CCR), Title 22, Social Security 
California Code of Regulations (CCR), Title 24, Building Standards, Including, but not limited 
to: 

Part 1 - 2016 California Building Standards Administrative Code (CAC) 
Part 2 - 2016 California Building Code (CBC) 
Part 3 - 2016 California Electrical Code (CEC) 
Part 4 - 2016 California Mechanical Code (CMC 
Part 5 - 2016 California Plumbing Code (CPC) 
Part 6 - 2016 California Energy Code 
Part 9 - 2016 California Fire Code (CFC) 
Part 10 - 2016 California Existing Building Code 
Part 11 - 2016 California Green Building Standards Code 
Part 12 - 2016 California Referenced Standards Code 
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1.04 ADMINISTRATIVE APPROVALS   

A. Compliance:  General Contractor and all subcontractors shall comply with requirements of local 
public utility companies and state and local governmental departments, including but not 
necessarily limited to following: 

Governing fire department requirements 
Utility company requirements 

1.05 OTHER REGULATORY REQUIREMENTS 

A. Compliance:  All contractors shall comply with all other applicable laws and regulations in effect 
on the issue date of the Construction Documents, including but not necessarily limited to, the 
following: 

All local, state, and federal (EPA) construction stormwater pollution control regulations, and 
monitoring requirements 
State and Federal Safety and Health Laws  
United States Department of Justice – 2010 ADA Standards for Accessible Design, 
September 15, 2010; available at www.ada.gov/ADAStandards_index.htm. 

1.06 DISCREPANCIES 

A. If discrepancies occur between Contract Documents, local codes, local utility requirements, etc., 
most stringent requirements shall apply. 

PART 2 PRODUCTS – Not Used 

PART 3 EXECUTION – Not Used 

END OF SECTION 
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SECTION 01 42 00 
 

REFERENCES 
 
 
PART 1 GENERAL 
 
1.01 DEFINITIONS 
 

A. General:  Basic Contract definitions are included in the General Conditions. 
 
B. Indicated:  The term “ indicated “ refers to graphic representations, notes, or schedule on the 

Drawings, other paragraphs or schedule in the Specifications, and similar requirements in the 
Contract Documents.  Where terms such as “ shown “, “ noted”, “scheduled,” and “specified” are 
used it is to help the reader locate the reference; no limitations on location is intended. 

 
C. Directed:  Terms such as “directed,” “requested,” authorized,” “selected”, “approved,” “required,” 

and “permitted” mean “directed by the Architect,” requested by the Architect, and similar phrases. 
 
D. Approve:  The term “approved,” where used in conjunction with the Architect’s action on the 

Contractor’s submittals, applications, and requirements, is limited to the Architect’s duties and 
responsibilities as stated in General and Supplementary Conditions. 

 
E. Regulation:  The term “Regulations” included laws, ordinances, statutes, and lawful orders issued 

by authorities having jurisdiction, as well as rules, conventions, and agreements within the 
construction industry that control performance of the Work. 

 
F. Furnish:  The term “furnish” is used to mean ” supply and deliver to the Project site, ready for 

unloading, unpacking, assembly, installation, and similar operations.” 
 
G. Install:  The term “install” is used to describe operations at project site including the actual 

“unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, and similar operations.” 

 
H. Provide:  The term “provide “ means “to furnish and install, complete and ready for the intended 

use.” 
 
I. Installer:  An “installer” is the Contractor or an entity engaged by the Contractor, either as an 

employee, subcontractor, or sub-subcontractor, for performance of a particular construction 
activity, including installation, erection, application, and similar operations.  Installers are required 
to be experienced in the operations they are engaged to perform. 
1. The term “experienced” when used with the term “Installer” means having a minimum of 5 

previous Projects similar in size and scope to this Project, being familiar with the precautions 
required, and having complied with requirements of the authority having jurisdiction. 

 
J. Trades:  Use of titles such as “ carpentry “ is not intended to imply that certain construction 

activities must be performed by accredited or unionized individuals of a corresponding generic 
name, such as “ carpenter.”   It also does not imply that requirements specified apply exclusively 
to tradesperson of the corresponding generic name. 

K. Assignment of Specialists:  Certain Sections of the Specifications require that specified 
construction activities shall be performed by specialists who are recognized experts in the 
operations to be performed.  The specialists must be engaged for those activities, and 
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assignments are requirements over which the Contractor has no choice or option.  Nevertheless, 
the ultimate responsibility for fulfilling Contract requirements remains with the Contractor. 
1. This requirement shall not be interpreted to conflict with enforcement of building codes and 

similar regulations governing the Work.  It is also not intended to interfere with Local trade 
union jurisdictional settlements and conventions. 

 
L. Project Site is the space available to the Contractor for Performance of construction activities, 

either exclusively or in conjunction with others performing other work as part of the project.  The 
extent of the Project Site is shown on the Drawings and may or may not be identical with the 
description of the land upon which the Project is to be built. 

 
M. Testing Laboratories:  A “testing laboratory” is an independent entity engaged to perform specific 

inspections or tests, either at the Project Site or elsewhere, and to report on and, if required, to 
interpret results of those inspections or tests. 

 
N. Provide:  Except as otherwise defined in greater detail, term “provide” means furnish and install, 

complete and ready for intended use, as applicable in each instance. 
 
O. Approved Equals-Equivalents:  

1. The words “similar and equal to”, “or equal”, equivalent” and such other words of similar 
content and meaning shall for the purposes of this contract be deemed to mean similar and 
equivalent to one of the named products.  For the purpose of this article and for the purpose 
of the bidding documents, the word “products” shall be deemed to include the words ” 
articles”, ”materials”,  “items’, ” equipment” and “methods”.  Whenever in the contract 
documents one or more products are specified, the words “similar and equal to” shall be 
inserted. 

2. Wherever any product is specified in the contract documents by a reference to the name, 
trade name, or catalog number of any manufacturer or supplier, the intent is not to limit 
competition, but to establish a standard of quality which the Architect has determined is 
necessary for the project.  The Contractor may at their option use any product other than 
that specified in the contract documents provided the same is approved by the Architect in 
accordance with the acceptable procedures.  However no substitutions will be allowed after 
bidding that changes product type or system type, as specified herein unless otherwise 
noted. 

 
P. Nothing in the contract documents shall be construed as representing, expressly or impliedly, that 

the named product is available or that there is or there is not a product similar and equal to any of 
the name products and the Contractor shall have and make no claim by reason of the availability 
of lack of availability of the named product or of a product similar and equal to any named 
product. 

 
1.02 TECHNICAL SPECIFICATION FORMAT AND CONTENT EXPLANATION 

 
A. Technical Specification Format:  These Technical Specifications are organized into Divisions and 

Sections on the basis of the 2014 Update to the Construction Specifications Institute (CSI) 
MasterFormat.  

 1. The system of groups, subgroups and Divisions are listed in the Table of Contents of this 
Project Manual.  It consists of 50 Divisions, Division 00 though Division 49, some of which 
are not used or are reserved for future expansion of the MasterFormat. 

B. Technical Specification Content:  This Technical Specification uses certain conventions in the use 
of language and the intended meaning of certain terms, words, and phrases when used in 
particular situations or circumstances.  These conventions are explained as follows: 
1. Abbreviated Language: Language used in Technical Specifications and other Contract 

Documents is the abbreviated type.  Implied words and meaning will be appropriately 
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interpreted.  Singular words will be interpreted as plural and plural words interpreted as 
singular where applicable and the full context of the Contract Documents so indicates. 

2. Specification Methods:  The techniques or methods of specifying to record requirements 
varies throughout text, and may include “prescriptive,” “open generic descriptive,”” 
compliance with standards,”” performance,” proprietary,” or a combination of theses.  The 
method used for specifying one unit of work has no bearing on requirements for another unit 
of work. 

3. Overlapping and Conflicting Requirements:  Where compliance with 2 or more industry 
standards or sets of requirements is specified, and overlapping of those different standards 
or requirements establishes different or conflicting minimum or levels of quality, the most 
stringent requirement is intended and will be enforced. 

 
C. Contractor’s Options:  Except for overlapping or conflicting requirements, where more than one 

set of requirements are specified for a particular unit of work, option is intended to be Contractor’s 
regardless of whether or not it is specifically indicated as such. 
1. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or specified 

is intended to be the minimum for the work to be performed or proved.  Except as otherwise 
specifically indicated, the actual work may either comply exactly with that minimum (within 
specified tolerances). Or may exceed that minimum within reasonable limits.  In complying 
with these requirements, indicated numeric values are either minimums or maximums as 
noted or as appropriate for context of the requirements.  Refer instances of uncertainty to 
Architect/Engineer for decision before proceeding. 

2. Specialists, Assignments:  In certain instances, specification text requires (or implies) that 
specific work is to be assigned to specialists or expert entitles, who must be engaged for the 
performance of that work.  Such assignments shall be recognized as special requirements 
over which the Contractor has no choice or option.  These requirements should not be 
interpreted so as to conflict with the enforcement of building codes and similar regulations 
governing the work; they are also not intended to interfere with local union jurisdiction 
settlements and similar Conventions.  Such assignments are intended to establish which 
party or entity involved in a specific unit of work is recognized as “expert “ for the indicated 
construction processes or operations.  Nevertheless. The final responsibility for fulfillment of 
the entire set or requirements remains with the Contractor. 

3. Trades:  Except as otherwise indicated, the use of titles such as “ Carpentry “ in specification 
text, implies neither that the work must be performed by an accredited or unionized 
tradesperson of corresponding generic name (such as “carpenter”), nor specified 
requirements apply exclusively to work by tradespersons of that corresponding generic 
name. 

 
1.03 INDUSTRY STANDARDS 
 

A. Applicability of Standards:  Except where the Contract Documents include more stringent 
requirements, applicable Construction industry standards have the same force and effects as if 
bound or copied directly into the Contract Documents.  Such Standards are made a part of the 
Contract Documents by reference. 

 
B. Publication Dates:  Where the date of issue of a referenced standard is not specified, comply with 

the standard in effect as of date of Contract Documents. 

C. Conflicting Requirements:  Where compliance with two or more standards specified, and the 
standards establish different or conflicting requirements for minimum quantities or quality levels, 
refer requirements that are different, but apparently equal, and uncertainties to the Architect for a 
decision before proceeding. 
1. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall 

be the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable 
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limits.  In complying with these requirements, indicated numeric values are minimum or 
maximum, as appropriate for the context of the requirements.  Refer uncertainties to the 
Architect for a decision before proceeding. 

D. Copies of Standards:  Each entity engaged in construction on the Project is required to be familiar 
with industry standards applicable to that entity’s construction activity.  Copies of applicable 
standards are not bound with the Contract Documents. 
1. Where copies of documents are needed for performance of a required construction activity, 

the Contractor shall obtain Copies from the publication source. 
2. Although copies of standards needed for enforcement of requirements may be included as 

part of required submittals, the Architect reserves the right to require the Contractor to 
submit additional copies as necessary for enforcement of requirements. 

 
E. Abbreviations and Names:  Trade association names and titles of general standards are 

frequently abbreviated.   Where such acronyms or abbreviations are used in the Specifications or 
other Contract Documents, they mean the recognized name of the trade associations, standards 
generating organization, authority having jurisdiction, or other entity application to the context of 
the text provision.  Refer to the “Encyclopedia of Associations,” published by Gale Research Co., 
available in, most libraries. 

 
1.04 SUBMITTALS 
 
 A. Permits, Licenses, and Certificates:  For the Owner’s records, submit copies of permits, Licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipt for fee 
payments, judgments, and similar documents, correspondence, and records established in 
conjunction with compliance with standards and regulations bearing upon performance of the 
Work. 

 
 
PART 2 PRODUCTS – Not used 
 
 
PART 3 EXECUTION – Not used 
 
 

END OF SECTION
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SECTION 01 45 20 
 

QUALITY CONTROL SERVICES 
 
 
PART 1 GENERAL  
 
1.01 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for quality control services. 
 
B. Quality control services include inspections and tests and related actions including reports, 

performed by independent agencies, governing authorities, and the Contractor.    
 
C. Inspection and testing services are required to verify compliance with requirements specified or 

indicated.  These services do no relieve the Contractor of responsibility for compliance with 
Contract Document requirements. 

 
D. Specific quality control requirements for individual construction activities are specified in the 

Sections that specify those activities.  Those requirements, including inspections and test, cover 
production of standard products as well as customized fabrication and installation procedures. 

 
E. Inspection, test and related actions specified are not intended to limit the Contractor’s control 

procedures that facilitate compliance with Contract Document requirements. 
 
F. Requirements for the Contractor to provide quality control services required by the Architect, 

Owner, or authorities having jurisdiction are not limited by provisions of this Section. 

1.02 DEFINITIONS 

A. Quality Assurance:  Administrative and procedural requirements for proactive activities to ensure 
the quality of construction before and during the execution of the Work. 
1. Activities and Requirements Included: 

a. General qualification requirements for manufacturers, suppliers, installers, fabricators, 
and delegated designers. 

b. Administrative and procedural requirements for field services provided by 
manufacturer's representatives. 

c. General requirements for mockups and field samples constructed, applied, or 
assembled at the site for review and use as a quality standard. 

2. The term “Quality Assurance” as used in the CBC or in CBC-referenced standards may 
include “Quality Control” activities as defined by this Specification.  Such possible 
discrepancies in terminology do not modify or eliminate any Quality Assurance or Quality 
Control requirement in the CBC or in these Project Specifications. 

B. Quality Control:  Administrative and procedural requirements for reactive activities to evaluate 
completed activities and elements for conformance with the specified requirements. 
1. Activities and Requirements Included: 

a. Correction of defective construction. 
b. Contractor quality control. 
c. Testing and inspection services. 
d. Testing laboratory services. 
e. Code-required special inspections and procedures. 

2. Where requirements of the CBC or of CBC-referenced standards are referred to in the code 
as “Quality Assurance” but meet this definition of “Quality Control,” “Quality Control” activities 
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and requirements of this Project Specification shall be taken to mean the same as “Quality 
Assurance” as used in the CBC. 

 
1.03 RESPONSIBILITIES 
 

A. Testing Agency:  The District will employ and pay an independent agency, subject to approval by 
the Architect, to perform specified quality control services. 

 
B. Retesting:  The Contractor is responsible for retesting where results of required inspections, tests 

or similar services prove unsatisfactory and do not indicate compliance with Contract Document 
requirements. 
1. The Contractor is responsible for reimbursing the Owner the costs for retesting of non-

complying work. 
 
C. Associated Services:  The Contractor shall cooperate with agencies performing required 

inspections, tests and similar services and provide reasonable auxiliary services as requested.  
Notify the agency sufficiently in advance of operations to permit assignment of personnel. 
Auxiliary services required include but are not limited to. 
1. Providing access to the Work and furnishing incidental labor and facilities necessary to 

facilitate inspections and test. 
2. Taking adequate quantities of representative samples of materials that require testing or 

assisting the agency in taking samples. 
3. Provisions facilities for storage and curing of test samples, and deli every of samples to 

testing laboratories. 
4. Providing the agency with a preliminary design mix proposed fro use for materials mixes that 

require control by the testing agency. 
5. Security and protection of Samples and test equipment at the Project site. 

D. Duties of the Testing Agency:  The independent testing agency engaged to perform inspections, 
sampling and testing of materials and construction Sections shall cooperate with the Architect 
and Contractor in performance of its duties, and shall provide qualified personnel to perform 
required inspections and tests. 
1. The agency shall notify the Architect and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 
2. The agency is not authorized to release, revoke, alter or enlarge requirements of the 

Contract Documents, or approve or accept any portion of the Work. 
3. The agency shall not perform any duties of the Contractor. 

 
E. Coordination:  The Contractor and each agency engaged to perform inspections; tests and similar 

services shall coordinate the sequence of activities to accommodate required services with a 
minimum of delay.  In addition to Contractor, each agency shall coordinated activities to avoid the 
necessity of removing and replacing construction to accommodate inspections and tests.  

 
F. The Contractor is responsible for scheduling time for inspections, tests, taking samples and 

similar activities 
 
1.04 SUBMITTALS 
 

A. The independent testing agency shall submit a certified written repot of each inspection, test or 
similar service directly to the Architect, in duplicate, with a copy to the Contractor. 

 
B. Submit additional copies of each written report directly to the governing authority, when the 

authority so directs. 
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C. Report Data:  Written reports of each inspection, test or similar services shall include, but not be 
limited to:   
1. Date of issue. 
2. Project title, OSHPD project number,  and Architect’s project number. 
3. Name, address and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making the inspection or test. 
6. Designation of the Work and test method. 
7. Identification of product and specification Section. 
8. Complete inspection or test data. 
9. Test results and an interpretation of test results. 
10. Ambient conditions at the time of sample taking and testing. 
11. Comments or professional opinion as to whether inspection or tested Work complies with 

Contract Document Requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION 
 
3.01 REPAIR AND PROTECTION 
 

A. General:  Upon completion of inspection, testing, sample-taking and similar services, repair 
damage construction and restore substrates and finishes to eliminate deficiencies, including 
deficiencies in visual qualities of exposed finishes.  Comply with Contract Document requirements 
for ‘Cutting and Patching.” 

B. Protect construction exposed by or for quality control service activities, and protect repaired 
construction. 

C. Repair and protection is the Contractor’s responsibility, regardless of the assignment of 
responsibility for inspection, testing or similar services. 

END OF SECTION
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SECTION 01 50 00 
 

TEMPORARY FACILITIES AND CONTROLS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 1. Temporary utilities. 
 2. Construction facilities. 
 3. Temporary construction. 
 4. Construction aids. 
 5. Temporary barriers and enclosures. 
 6. Temporary controls. 
 
 B. Related Requirements: 
  1. Utility Usage:  General Conditions, Article 56. 

2. Work Restrictions:  Section 01 10 00 Summary. 
3. Alteration Project Procedures:  Section 01 35 16. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION 
 
3.01 TEMPORARY ELECTRICITY AND LIGHTING 
 
 A. Service and Distribution: 
  1. Contractor may connect to existing electrical power system for source of temporary 

electricity and lighting.  Coordinate location and means of connection with Owner. 
  2. Provide temporary electrical service and temporary wiring, outlets, lights, etc. as required for 

construction power and lighting during construction period. 
  3. Properly ground service and distribution system in accordance with NEC.  Provide ground 

fault interrupters as required by code. 
  4. Remove temporary electrical service and wiring upon completion of work. 
 
 B. Temporary Power Distribution: 
  1. Supplement existing system as required.  Provide minimum of one double duplex 120V 

outlet for every 100 lineal feet of temporary loop. 
  2. Each Contractor:  Furnish extension cords necessary to convey electricity from temporary 

loop outlets to locations of work. 
  3. Special Power Required for Welders or Other Special Equipment: Provided by contractor 

requiring such power. 
  4. Distribution equipment and wiring devices for temporary power and lighting need not be new, 

however, installation shall conform to safe general practice as required by OSHA. 
 
 C. Temporary Lighting: 
  1. Provide one light for every interior room regardless of square footage area except closets 

and pipe chases.  In larger rooms, provide one light for every 750 square feet. 
  2. Each Contractor:  Provide plug-in portable lights as required for task lighting. 
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D. Use of Permanent Systems: 
  1. Existing permanent system and, where applicable, new or modified components of 

permanent system installed under this Contract, may be used as necessary for power and 
light. 

  2. Be responsible for any damage to permanent wiring or fixtures as result of temporary use. 
  3. Permanent branch circuit wiring may be used to supply pigtail lights if protected by properly 

sized circuit breaker or fuse. Do not use permanent receptacles for construction power.  
Replace receptacles and device plates showing wear or abuse. 

  4. Provide lamps necessary to temporarily light work in permanently installed fixtures. 
  5. Clean permanently installed light fixtures that are used for temporary lighting during 

construction using methods and materials recommended by the manufacturer. 
  6. Remove lamps used temporarily in permanent fixtures and replace with new lamps at 

completion of work. 
 
3.02 TEMPORARY HEAT, VENTILATION AND ENCLOSURES 
 
 A. Temporary Heat:  Provide temporary heat necessary for execution of Work.  Install, maintain and 

operate temporary heating apparatus in manner to facilitate work, to comply with ambient 
environmental limitations for installation of new products and materials required by the 
specifications and manufacturer’s installation instructions, to enable work to continue, and to 
ensure finished work will not be damaged by cold or freezing.   

 
 B. Enclosures:  Provide temporary enclosures necessary for holding temporary heat for masonry 

and concrete work, and for thawing frozen ground. 
 
 C. Use of Permanent System: 
  1. In using permanent heating system, assume complete responsibility for its proper operation 

and for any damage that may occur to heating apparatus or any phase of work except such 
wear and tear that would ordinarily result from normal usage. 

  2. At completion and before work is accepted by Owner, clean air vents and coils, clean 
cleanable filters and replace replacement air filters. 

  3. If permanent heating system is used during construction, Contractor shall remain 
responsible for full mechanical guarantee from date of Notice of Acceptance of total Project 
by Owner. 

 
3.03 TEMPORARY WATER 
 
 A. Existing System:  Contractor may connect to existing water distribution system for source of 

temporary water.  
  1. Coordinate location and means of connection with Owner.  
  2. Provide temporary connection, plumbing, piping, etc. necessary to convey same to places 

needed. 
 
3.04 TEMPORARY SANITARY FACILITIES 
 
 A. Temporary Toilet Facilities:  Provide and maintain, in neat and sanitary condition, adequate 

temporary self-contained chemical toilet facilities for use of employees engaged on work, in 
compliance with requirements of applicable codes, regulations, laws and ordinances.  Locate 
units within fenced/screened area. 

  1. Toilets in existing buildings shall not be used. 
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3.05 FIELD OFFICE AND OTHER TEMPORARY STRUCTURES 

A. Field Office:  Provide and maintain suitable temporary field office. 
  1. Telephone and Fax Service:  Install telephone with answering machine and fax machine in 

field office.  Pay for installation, maintenance, removal and other charges for use of 
telephone. 

   a. Make office and telephone/fax machine available for use by Owner and Architect. 
  2. Photocopier:  Install at least one photocopying machine in field office. 
  3. Maintain current set of Drawings at site and make available for use by Architect. 
 
 B. Temporary Structures:  Provide temporary structures and storage areas as required. 
  1. Remove offices and other temporary structures from site upon completion of work. 
  2. Locate on site in orderly manner as coordinated with Owner. 
 
3.06 TEMPORARY PROTECTIVE FACILITIES 
 
 A. Provide and maintain protective devices and facilities for protection of public and general 

protection of workmen on project.  
  1. Provide warning signs against hazards created by such features of construction as 

protruding nails, hoists, well holes, window openings, stairways and falling materials.  
  2. Provide and maintain fire extinguishers and active fire hydrants where required.  Maintain 

fire lanes to hydrants and other equipment as necessary for proper fire protection during 
construction. 

  3. Provide temporary walks, roadways, trench covers, barricades, bulkheads, railings, danger 
lights and signals, etc. required for work by applicable safety laws and building codes. 

  4. Maintain temporary protective facilities in good condition throughout term of work.  Remove 
at completion of work.  Repair and replace work damaged thereby. 

 
3.07 PROTECTION FOR WORK IN PLACE 
 
 A. Work in Place:  When subject to injury because of operations being carried on adjacent, cover, 

board up, or substantially enclose with adequate protection. 
  1. Block and board heads, jambs and sills of permanent openings used as thoroughfares for 

introduction of work and materials. 
  2. Construct forms of protection in manner that, upon completion, entire work will be delivered 

to Owner in undamaged condition. 

3.08 ACCESS 
 
 A. Limit access to necessary routes to perform the work.  
  1. Coordinate access with Owner. 
  2. See Section 01 10 00 for limitations on access to site. 
 
3.09 TEMPORARY CONTROLS    
 
 A. General:  Comply with local codes, ordinances and regulations.  
 
 B. Noise Control: 
  1. Minimize noise at all times.  All equipment shall be properly muffled.  Do not operate noisy 

equipment after 10:00 p.m. 
  2. Noise control, during demolition and construction, shall be of utmost importance.  The Owner 

may order the Contractor to stop a portion of the work which they consider the cause of 
excessive noise. 
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  3. The Owner may order a temporary delay or postponement of certain construction activity if, 
in their opinion, such activity is detrimental to any patient care procedures or other affected 
hospital operations. 

  4. Jackhammers:  Not allowed.  
 
 C. Dust Control:  When construction procedures result in dust which becomes a nuisance to the 

Owner, private property or traffic, control said dust. 
  1. Temporary Dust Partitions:  Construct dust tight.  Minimum construction to 3/8 inch gypsum 

board on metal studs spaced at 24 inches on center.  Provide fiberglass sill seal at floor and 
tape all joints with duct tape.  Provide 3 inch thick mineral fiber sound batt insulation on 
construction side of partitions. 

  2. Tacky Mat:  First Step as manufactured by Advanced Laminated Material Applications, Inc.  
Provide at all dust partitions and as indicated. 

3. Provide polyethylene sheeting from top of ceiling to underside of deck above during 
construction. 

 
 D. Debris Control:  Continually police the work to prevent collection and scattering of debris 

uncovered, loosened, or caused by prosecution of the work. 
 
 E. Pollution Control:  Take extreme caution to prevent spilling or littering of water polluting 

substances.  Do not dump any foreign materials into any portion of the sewer and storm sewer 
collection systems.  Provide such labor, equipment, and materials as is necessary to remedy 
such pollution.  No burning of debris nor any other air polluting methods or equipment will be 
allowed. 

 
 F. See Section 01 10 00 Summary for related requirements. 

3.10 CLEANING OF THE WORK 
 
 A. General:  Maintain Project and site in clean and orderly condition. Periodically clean interior 

areas.  Regularly remove waste materials, debris and rubbish from site. 

B. Interior Areas:  Clean prior to start of finish work and continue cleaning as required.  Control 
cleaning operations so that dust and other particles will not adhere to newly coated surfaces. 

 
 

END OF SECTION
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SECTION 01 60 00 
 

PRODUCT REQUIREMENTS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY  
 

A. This Section specifies administrative, and procedural requirements governing the Contractor’s 
selection of products for use in the Project. 

 
B. The Contractor’s Constructions Schedule and the Schedule of submittals are included under 

Sections “Submittal Procedures.” 
 
C. Standards: Refer to Section “References” for applicability of industry standards to products 

specified. 
 

1.02 DEFINITIONS  
 

A. Definitions used in this Article are not intended to change the meaning of other terms used in the 
Contract Documents, such as “specialties,” “ systems,” “structures,” “finishes.” “ Accessories,” 
and similar.  Such terms such are self-explanatory and have well recognized meanings in the 
construction industry. 
1. “Products” are items purchased for incorporation in the Work, whether purchased for the 

Project or taken from previously purchased stock.  The term “ product” includes the terms  
“Material,” “ equipment,” “ system,” and terms of similar intent. 

2. “Named Products “are items identified by manufacture’s product name, including make or 
model designation, indicated in the manufacturer’s published product literature, that is 
current as of the date of the Contract Documents.   

3. “Foreign Products”, as distinguished from “domestic products,” are items substantially 
manufactured (50 percent or more of value) outside of the United States and its 
possessions; or produced or supplied by entities substantially owned (more than 50 percent) 
by persons who are not citizens nor living within the United States and its possessions.  

4. “Materials “, are products that substantially shaped, cut, worked, mixed, finished, refined, or 
otherwise fabricated, processed, or installed to inform a part of the Work.  

5. “Equipment”, is a product with operational part, whether motorized or manually operated, 
that requires service connections such as wiring or piping. 

 
1.03 QUALITY ASSURANCE 
 

A. Source Limitations:  To the fullest extent possible, provide products of the same kind, from a 
single source.   
1. When specified products are available only form sources that do not or cannot produce a 

quantity adequate o complete project requirements in a timely manner, consult with the 
Architect for a determination of the most important product qualities before proceeding.  
Qualities may include attributes relating to visual appearance, strength, durability, or 
compatibility.  When a determination has been made, select products from sources that 
produce products that possess these qualities, to the fullest extent possible. 

 
B. Compatibility of Options:  When the Contractor is given the option of selecting between two or 

more products for use on the Projects, the product selected shall be compatible with products 
previously selected, even if previously selected products were also options. 
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C. Foreign Product Limitations:  Except under one or more of the following conditions, provide 
domestic products, not foreign products, for inclusion in the Work: 
1. No available domestic product complies with the Contract Document. 

D. Nameplates:  Except for required labels and operating data, do not attach or imprint 
manufacture’s or producer’s nameplates or trademarks on exposed surfaces of products that will 
be exposed to view in occupied spaces or on the exterior.  

 
E. Labels:   Locate required product labels and stamps on a concealed surface or, where required 

for observation after installation, on an accessible surface that is not conspicuous. 
 
F. Equipment Nameplates:  Provide a permanent nameplate on each item on service-connected or 

power-operated equipment.  Locate on an easily accessible surface, which are inconspicuous 
occupied spaces.  The nameplate shall contain the following information and other essential 
operating data: 
1. Name of product and manufacturer. 
2. Model and serial number. 
3. Capacity. 
4. Speed. 
5. Ratings. 

 
1.04 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store and handle products in accordance with the manufacture’s recommendations, using 
meanings and methods that will prevent damage, deterioration and loss, including theft. 

 
B. Schedule delivery to minimize long-term storage at the site and to prevent overcrowding of 

construction spaces. 
 
C. Coordinate delivery with installation time to ensure minimum holding time for items that are 

flammable, hazardous, easily damage, or sensitive to deterioration, theft and other losses. 
 

D. Deliver Products to the site in the manufacture’s original sealed container or other packaging 
system, complete with labels and instructions for handling, storing, unpacking, protecting and 
installing. 

 
E. Inspect products upon delivery to ensure compliance with the Contract Documents, and to ensure 

that products are undamaged and properly protected. 
 
F. Store products at the site in a manner that will facilitate inspection and measurement of quantity 

or counting of units. 
 

G. Store heavy materials away from the project structure in a manner that will not endanger the 
supporting construction. 

 
H. Store products subjects to damage by the elements above ground, under cover in a weather tight 

enclosure, with ventilation adequate to prevent condensation.  Maintain temperature and humidity 
within range required by manufacturer’s instructions. 
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PART 2 PRODUCTS 

2.01 PRODUCT SELECTION 

A. General Product Requirements:  Provide products that comply with the Contract Documents, that 
are undamaged and, unless otherwise indicated, unused at the time of installation. 
1. Provide products complete with an accessories, trim, finish, safety guards and other.  

Indicates and details needed for a complete installation and for the intended use and effect. 
 

B. Standard Products:  Where available, provide standard products of types that have been 
produced and used successfully in similar situations on other projects. 

C. Product Selection Procedures:  Product selection is governed by the Contract Documents and 
governing regulations, not by previous Project experience.   Procedures governing product 
selection include the following: 
1. Where products or manufactures are specified by name, accompanied by the term “or 

equal,” or “ or approved equal “ comply with the Contract Document provisions concerning  
“substitutions” to obtain approval for use of an unnamed product.   

2. Descriptive Specification Requirements:  Where Specifications describe a product or 
assembly, listing exact characteristics required, with or without use of a brand or trade name, 
provide a product or assembly that provides the characteristics and otherwise complies with 
Contract requirements. 

3. Performance Specification Requirements:  Where Specifications require compliance with 
performance requirements, provide products that comply with these requirements, and are 
recommended by the manufacturer for the application indicated.  General overall 
performance of a product is implied where the product is specified for a specific application. 

4. Manufacturer’s recommendations may be contained in published product literature, or by the 
manufacturer’s certification of performance. 

5. Compliance with Standards, Codes and Regulations:  Where the Specification only requires 
compliance with an imposed code, standard or regulation, select a product that complies 
with the standards, codes or regulations specified. 

6. Visual Matching:  Where Specifications require matching and established Sample, the 
Architect’s decision will be final on whether a proposed product matches satisfactorily. 

7. Where no product available within the specified category matches satisfactorily and also 
complies with other specified requirements, comply with provisions of the Contract 
Documents concerning “ substitutions “ for selection of a matching product in another 
product category, or for noncompliance with specified requirements. 

8. Visual Selection:  Where specified product requirements include the phrase “ … as selected 
from manufacturer’s standard colors, patterns, textures…” or a similar phrase, select a 
product and manufacturer that comply with other specified requirements.  The Architect will 
select the color, patterned and texture from the product line selected. 

 
 
PART 3 EXECUTION  
 
3.01 INSTALLATION OF PRODUCTS  
 

A. Comply with manufacturer’s instructions and recommendations for installation of products in the 
applications indicated.   Anchor each product securely in place, accurately located and aligned 
with other Work. 
1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 

deterioration until the time of Substantial Completion. 
 
 

END OF SECTION
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SECTION 01 61 65 
 

LOW-EMITTING MATERIAL REQUIREMENTS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 

1. Common VOC requirements for interior adhesives. 
2. Common VOC requirements for interior sealants. 
3. VOC and formaldehyde limitations for engineered wood and wood-based panel products. 
4. Common VOC requirements for flooring. 
5. Common VOC requirements for acoustical ceiling tiles and wall systems. 
6. Common VOC requirements for insulation. 

B. Related Requirements: 
1. Common Product Requirements, General:  Section 01 60 00 Product Requirements. 
2. Joint Sealants:  Section 07 92 00. 
3. Acoustical Panel Ceilings:  Section 09 51 13. 
4. Paints and Coatings:  Section 09 90 00 09 91 23 Interior Painting. 
5. Sections in Divisions 01 through 49 specify indoor environmental quality requirements 

specific to the Work of each of those Sections.  . 

1.02 REFERENCES 

A. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual. 
1. California Department of Public Health's "Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."  
2. South Coast Air Quality Management District (SCAQMD) Rule No. 1168. 

B. Definitions:  
1. Adhesive:  Any substance used to bond one surface to another by attachment.  Includes 

adhesive bonding primers. 
2. Interior:  For purposes of this Section, “interior” shall mean inside the weatherproofing 

system and applied on-site. 
3. Sealant:  Any material with adhesive properties that is formulated primarily to fill, seal, or 

waterproof gaps or joints between two surfaces.  Sealants include sealant primers and 
caulks. 

1.03 SUBMITTALS 

A. Particleboard and MDF:  Submit third-party certification that formaldehyde emissions comply with 
Phase 1 standards of CARB Air Toxic Control Measure (ATCM) for Formaldehyde Emissions 
from Composite Wood Products, and with ANSI A208.1 or A208.2 as applicable, when tested in 
accordance with ASTM E1333. 
1. Provide documentation that composite wood and agrifiber products contain no urea-

formaldehyde resins. 
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PART 2 PRODUCTS 

2.01 FORMALDEHYDE LIMITS FOR MATERIALS 

A. Formaldehyde limits shall be as follows: 
1. Hardwood Plywood:  0.05 ppm. 
2. Particleboard:  0.09 ppm. 
3. Medium-Density Fiberboard (MDF):  0.11 ppm. 
4. Thin MDF:  0.13 ppm. 

2.02 ADHESIVES 

A. Provide low VOC types as recommended by the manufacturer of the material being installed.  
Adhesives shall comply with SCAQMD Rule 1168 and the IgCC. 

B. For interior applications use adhesives that comply with the following limits for VOC content when 
calculated according to SCAQMD Method 304, 316A or 316B: 
1. Indoor Carpet Adhesives: 50 g/L 
2. Carpet Pad Adhesives: 50 g/L 
3. Outdoor Carpet Adhesives: 150 g/L 
4. Wood Flooring Adhesive: 100 g/L 
5. Rubber Floor Adhesives: 60 g/L 
6. Subfloor Adhesives: 50 g/L 
7. Ceramic Tile Adhesives: 65 g/L 
8. VCT And Asphalt Tile Adhesives: 50 g/L 
9. Dry Wall And Panel Adhesives: 50 g/L 
10. Cove Base Adhesives: 50 g/L 
11. Multipurpose Construction Adhesives: 70 g/L 
12. Structural Glazing Adhesives: 100 g/L 
13. Single-Ply Roof Membrane Adhesives: 250 g/L 
14. CPVC Solvent Cement: 490 g/L 
15. PVC Solvent Cement: 510 g/L 
16. ABS Solvent Cement: 325 g/L 
17. Plastic Cement Welding: 250 g/L 
18. Adhesive Primer For Plastic: 550 g/L 
19. Contact Adhesive: 80 g/L 
20. Special-Purpose Contact Adhesives (Contact Adhesives That Are Used to Bond Melamine-

Covered Board, Metal, Unsupported Vinyl, Rubber, or Wood Veneer 1/16 Inch or Less in 
Thickness to Any Surface): 250 g/L 

21. Structural Wood Member Adhesive: 140 g/L 

2.03 SEALANTS 

A. For interior applications use sealants that comply with the following limits for VOC content when 
calculated according to SCAQMD Method 304, 316A or 316B: 
1. Architectural Sealants: 250 g/L 
2. Architectural Sealant Primer: 

a. Nonporous: 250 g/L 
b. Porous: 775 g/L 

3. Modified Bituminous Sealant Primer: 500 g/L 
4. Other Sealant Primers: 750 g/L 
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2.04 PAINTS AND COATINGS 

A. For interior applications use paints, stains, and coatings that comply with the following limits for 
VOC content when calculated according to 40 CFR 59, Subpart D (EPA method 24) and the 
following chemical restrictions: 
1. Flat Coatings: 50 g/L. 
2. Nonflat Coatings: 100 g/L. 
3. Nonflat - High Gloss Coatings: 150 g/L. 
4. Basement Special Coatings: 400 g/L. 
5. Bond Breakers: 350 g/L. 
6. Concrete Curing Compounds: 350 g/L. 
7. Concrete/Masonry Sealers: 100 g/L. 
8. Dry-Fog Coatings: 150 g/L. 
9. Faux Finishing Coatings: 350 g/L. 
10. Fire-Resistive Coatings: 350 g/L. 
11. Floor Coatings: 100 g/L. 
12. Form-Release Compounds: 250 g/L. 
13. Graphic Arts Coatings (Sign Paints): 500 g/L. 
14. High-Temperature Coatings: 420 g/L. 
15. Industrial Maintenance Coatings: 250 g/L. 
16. Low Solids Coatings: 120 g/L. 
17. Magnesite Cement Coatings: 450 g/L. 
18. Mastic Texture Coatings: 100 g/L. 
19. Metallic Pigmented Coatings: 500 g/L. 
20. Multi-Color Coatings: 250 g/L. 
21. Pretreatment Wash Primers: 420 g/L. 
22. Primers, Sealers, and Undercoaters: 100 g/L. 
23. Reactive Penetrating Sealers: 350 g/L. 
24. Recycled Coatings: 250 g/L. 
25. Rust-Preventive Coatings: 250 g/L. 
26. Shellacs, Clear: 730 g/L. 
27. Shellacs, Pigmented: 550 g/L. 
28. Stains: 250 g/L. 
29. Stone Consolidants:  450 g/L. 
30. Swimming Pool Coatings: 340 g/L. 
31. Tub and Tile Refinish Coatings: 420 g/L. 
32. Waterproof Membranes: 250 g/L. 
33. Wood Coatings: 275 g/L. 
34. Wood Preservatives: 350 g/L. 
35. Zinc-Rich Primers: 340 g/L. 

2.05 FLOORING SYSTEMS 

A. Flooring materials shall comply with the requirements of the California Department of Public 
Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions 
from Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 
16.5 micrograms/cu. m or 13.5 ppb, whichever is less. Where postmanufactured coatings or 
applications have not been applied, concrete; ceramic and concrete tile; clay and concrete 
pavers; metal; and organic-free, mineral-based flooring shall be deemed to comply with this 
requirement. 

2.06 ACOUSTICAL CEILINGS 

A. Acoustic ceilings shall comply with the requirements of the California Department of Public 
Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions 
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from Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 
16.5 micrograms/cu. m or 13.5 ppb, whichever is less. 

2.07 WALL SYSTEMS 

A. Wall systems shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 16.5 
micrograms/cu. m or 13.5 ppb, whichever is less. Where postmanufactured coatings or 
applications have not been applied, concrete, concrete masonry, clay masonry, gypsum plaster, 
ceramic and concrete tile, metal, and organic-free, mineral-based materials shall be deemed to 
comply with this requirement. 

2.08 INSULATION 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 16.5 
micrograms/cu. m or 13.5 ppb, whichever is less, except for insulation manufactured without 
formaldehyde. 

2.09 COMPOSITE WOOD AND AGRIFIBER PRODUCTS 

A. Do not use composite wood and agrifiber products that contain urea-formaldehyde resin. 

B. Engineered Wood Products:   
1. Determine formaldehyde concentrations in air from wood products under test conditions of 

temperature and relative humidity in accordance with ASTM D6007 or E1333. 
2. Determine Volatile Organic Compounds {VOC), excluding formaldehyde, emitted from 

manufactured wood-based panels in accordance with ASTM D6330. 

C. Composite Panel Products:   
1. Determine formaldehyde concentrations in air from wood-based panel products under test 

conditions of temperature and relative humidity in accordance with ASTM D6007 or E1333. 
2. Determine Volatile Organic Compounds {VOC), excluding formaldehyde, emitted from 

manufactured wood-based panels in accordance with ASTM D6330. 
3. Particleboard Manufacturer’s, MDF Manufacturer’s, and Melamine Laminator’s Facility: CPA 

EPP (Environmentally Preferable Product) Downstream Licensed Facility. 

PART 3 EXECUTION – Not Used 

END OF SECTION
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SECTION 01 64 00 
 

OWNER-FURNISHED PRODUCTS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Owner-furnished products for installation by Contractor (O.F.C.I.). 
 
 B. Related Requirements: 
  1. Owner-Furnished, Owner-Installed (O.F.O.I.) Products:  Section 01 10 00 Summary. 
  2. Common Product Requirements, Transportation, Storage and Handling of Products:  Section 

01 60 00 Product Requirements. 
  3. Examination and Acceptance of Substrates and In-Place Construction to Receive Product 

Installation:  Section 01 71 16 Acceptance of Conditions. 
  4. General Product Installation Requirements:  Section 01 73 19 Installation. 
 
1.02 TRANSPORTATION AND HANDLING 
 
 A. General:  Comply with Section 01 60 00. 
 
 B. Handling:  Provide equipment and personnel to handle products by methods to prevent soiling or 

damage.  Comply with manufacturer's written instructions. 
 
 C. Material Safety Data Sheets (MSDS):  During product transportation and handling, comply with 

controls specified on MSDS for each product required by OSHA to have a MSDS. 
 
 D. Delivery:  Coordinate delivery schedules with Owner. 
 
 E. Inspection:  Inspect shipments to ensure products comply with requirements, quantities are 

correct, and products are undamaged.  
  1. Immediately inform Owner of damaged and defective items, if any. 
 
1.03 STORAGE AND PROTECTION 
 
 A. General:  Comply with Section 01 60 00. 
 
 
PART 2 PRODUCTS 
 
2.01 OWNER-FURNISHED PRODUCTS 
 
 A. Products Furnished by Owner and Installed by Owner or Owner's Separate Vendor or Contractor:  

Items listed in Equipment Schedule on Drawings and identified as "O.F.O.I."  See also Section 
01 10 00. 

 
 B. Products Supplied by Owner for Installation by Contractor Under This Contract: Items listed in 

Equipment Schedule or elsewhere on Drawings and identified as "O.F.C.I." 
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PART 3 EXECUTION 

3.01 INSTALLATION 
 
 A. Comply with Section 01 73 19 and applicable Sections in Divisions 03 through 31. 
 
 

END OF SECTION 
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SECTION 01 71 16 
 

ACCEPTANCE OF CONDITIONS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Procedures and general requirements for examination of existing conditions and verification 

of acceptable conditions for installation. 
 
 B. Related Requirements: 
  1. Common Product Requirements:  Section 01 60 00 Product Requirements. 
  2. General Product Installation Requirements:  Section 01 73 19 Installation. 
  3. Cutting and Patching:  Section 01 73 29. 
 
1.02 QUALITY ASSURANCE 
 
 A. Manufacturer's Instructions:  Where installations include manufactured products, comply with 

manufacturer's applicable instructions and recommendations for verification of existing conditions 
to extent that these instructions and recommendations are more explicit or more stringent than 
requirements specified or indicated. 

  1. Notify Architect of any conflicts between manufacturer's instructions or recommendations 
and requirements specified or indicated. 

  2. Coordinate trades constructing substrate and trades installing products to substrate to 
ensure that surface preparation required by manufacturer's instructions is performed before 
product installation.  Convene pre-installation conference if necessary and discuss issues 
relating to acceptance of conditions at conference. 

 
 
PART 2 PRODUCTS – Not Used 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Existing Conditions:  The existence and location of site improvements, utilities, and other 

construction indicated as existing are not guaranteed.  Before beginning work, investigate and 
verify the existence and location of mechanical and electrical systems and other construction 
affecting the Work. 

  1. Before construction, verify the location and points of connection of utility services. 
 
 B. Existing Utilities:  The existence and location of underground and other utilities and construction 

indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the 
existence and location of underground utilities and other construction affecting the Work. 

  1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, and water-service piping; and underground electrical services. 

  2. Furnish location data for work related to Project that must be performed by public utilities 
serving Project site. 
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C. Inspection of Substrates:  Require installer of each major unit of work to inspect substrate to 
receive work and conditions under which work is to be performed. 

  1. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers. 

  2. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

  3. Examine walls, floors, and roofs for suitable conditions where products and systems are to 
be installed. 

 
 D. Installer:  Report unsatisfactory conditions to General Contractor in writing with copy to Architect.  

Include recommended corrections. 
 
 E. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 

with the Work indicates acceptance of surfaces and conditions. 
 
 

END OF SECTION 
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SECTION 01 73 19 
 

INSTALLATION 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Section Includes: 
  1. Common requirements for installing products and materials. 
 
 B. Related Requirements: 
  1. Examination and Acceptance of Substrates and In-Place Construction to Receive Product 

Installation:  Section 01 71 16 Acceptance of Conditions. 
  2. Common Product Requirements, Transportation, Storage and Handling of Products:  Section 

01 60 00 Product Requirements. 
  3. Cutting and Patching:  Section 01 73 29. 

1.02 REFERENCES 
 
A. Reference Standards:  Comply with the following as applicable: 

1. United States Department of Justice – 2010 ADA Standards for Accessible Design, 
September 15, 2010; available at www.ada.gov/ADAStandards_index.htm. 

1.03 QUALITY ASSURANCE 
 
 A. Manufacturer's Instructions:  Where installations include manufactured products, comply with 

manufacturer's applicable instructions and recommendations for installation to extent that these 
instructions and recommendations are more explicit or more stringent than requirements 
specified or indicated. 
1. Refer to manufacturer’s warranty, where applicable, and comply with all installation 

stipulations necessary to obtain warranty. 
2. Compliance with manufacturer’s instructions shall include compliance with manufacturer’s 

requirements, if any, for verification of conditions and surface preparation prior to installation, 
and shall include manufacturer’s instructions for protection and cleaning after installation. 

3. Notify Architect of any conflicts between manufacturer's instructions or recommendations 
and requirements specified or indicated. 

4. Maintain one copy of each on site from time of product delivery to site until installation and 
final cleaning of product is complete. 

PART 2 PRODUCTS 

2.01 MATERIALS 
 
 A. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 

hazardous. 
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PART 3 EXECUTION 

3.01 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

  1. Make vertical work plumb and make horizontal work level. 
  2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

B. Attachment:  Provide attachment and connection devices and methods for securing work. 
1. Secure work true to line and level, and within specified tolerances, or if not specified, 

industry recognized tolerances. 
2. Allow for expansion and building movement.  
3. Exposed Joints: 

a. Provide uniform joint width. 
b. Arrange joints to obtain best visual effect.  
c. Refer questionable visual-effect choices to Architect for final decision. 

C. Measurements and Dimensions:  Recheck as integral step of starting each installation. 

D. Climatic Conditions and Project Status:  Install each unit of work under conditions to ensure best 
possible results in coordination with entire Project. 

  1. Isolate each unit of work from incompatible work as necessary to prevent deterioration. 
  2. Coordinate enclosure of work with required inspections and tests to minimize necessity of 

uncovering work for those purposes. 

E. Mounting Heights:  Where not indicated, mount individual units of work at industry recognized 
standard mounting heights for particular application indicated. 
1. Refer questionable mounting heights choices to Architect for final decision. 
2. Comply with ADA Standards as applicable. 

F. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 

G. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling. 

3.02 PROTECTION 

A. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

END OF SECTION 
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SECTION 01 73 29 
 

CUTTING AND PATCHING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Work Results:  All cutting, fitting and patching required to complete work and to:  
  1. Make its parts fit together properly. 
  2. Uncover portions of work to provide for installation of ill-timed work. 
  3. Remove and replace defective work. 
  4. Remove and replace work not conforming to requirements of Contract Documents. 
  5. Remove samples of installed work as specified for testing. 
  6. Provide routine penetrations of non-structural surfaces for installation of piping and electrical 

conduit. 
 
 B. Related Requirements: 
  1. Selective Demolition:  Section 02 41 19. 
 
1.02 ADMINISTRATIVE REQUIREMENTS 
 
 A. Notification of Architect:  Notify Architect well in advance of executing any cutting or alteration that 

affects:  
  1. Work of Owner or any separate contractor.  
  2. Structural value or integrity of any element of Project.  
  3. Integrity or effectiveness of weather-exposed or moisture-resistant elements or systems. 
  4. Efficiency, operational life, maintenance or safety of operational elements. 
  5. Visual qualities of sight-exposed elements. 
 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS 
 
 A. Comply with specifications and standards for each specific product involved. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Existing Conditions:   
  1. Examine existing conditions of Project, including elements subject to damage or to 

movement during cutting and patching.   
  2. After uncovering work, examine conditions affecting installation of products or performance 

of work. 
 
 B. Notification:  Report unsatisfactory or questionable conditions to Architect.  Do not proceed with 

work until Architect has provided further instructions. 
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3.02 PREPARATION 

A. Protection:  Provide adequate temporary support as necessary to ensure structural value and 
integrity of affected portion of work.  Provide devices and methods to protect other portions of 
Project from damage. 

  1. Provide protection from elements for that portion of Project that may be exposed by cutting 
and patching work. 

3.03 CUTTING AND PATCHING 
 
 A. General:  Provide openings in construction that are required for later work. 
  1. Various Contractors:  Be responsible to supply in advance, proper and sufficiently detailed 

information for openings. 
  2. In event of failure to supply this advance information, required cutting shall be done only 

after concurrence of Architect and at expense of negligent party. 
 
 B. Cutting: 
  1. Execute cutting and demolition by methods that will prevent damage to other work, and will 

provide proper surfaces to receive installation or repairs. 
  2. Employ the original installer or fabricator to perform cutting and patching for: 
   a. Weather-exposed or moisture-resistant elements.  
   b. Sight-exposed finished surfaces. 
  3. Employ the original installer or fabricator to perform cutting and patching for: 
   a. Weather-exposed or moisture-resistant elements.  
   b. Sight-exposed finished surfaces. 
  4. Cut asphalt, concrete or masonry using masonry saw or core drill as applicable.  Pneumatic 

tools will not be allowed unless accepted by Architect. 
 
 C. Fitting:  Execute fitting and adjustment of products to provide finished installation to comply with 

specified products, functions, tolerances and finishes.  Fit work airtight to pipes, sleeves, ducts, 
conduit and other penetrations through surfaces. 

 
 D. Patching:  Wherever any pipe, conduit, duct, steel member, bracket, equipment, or other material 

penetrates or passes through fire-resistant wall, ceiling or floor, completely seal voids in 
construction with cement grout, plaster, or fire-resistant material, embedding sealing material full 
thickness of wall, ceiling or floor. 

 
 E. Finishing:  Where surfaces are exposed, finish with same materials specified in finish schedule or 

material that is on constructed surfaces. 
  1. Work:  Accomplish with mechanics skilled in finish trade.  
  2. Refinish entire surfaces as necessary to provide even finish to match adjacent finishes: 
   a. For continuous surfaces, refinish to nearest intersection.  
   b. For assembly, refinish entire unit. 
 
 

END OF SECTION
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SECTION 01 77 00 
 

CLOSEOUT PROCEDURES 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY  
 

A. This Section specifies administrative, and procedural requirements for project closeout, including 
but not limited to. 
1. Inspection procedures. 
2. Project record document submittal. 
3. Operating and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 
 

B. Closeout requirements for specific construction activities are included in the appropriate Sections 
in Divisions 02 through 49. 

 
1.02 SUBSTANTIAL COMPLETION 
 

A. Preliminary Procedures:  Before requesting inspection for Certification of Substantial Completion, 
complete the following.  List exception in the request. 
1. In the Application for Payment that coincides with, or first follows, the date Substantial 

Completion is claimed, show 100 percent completion for the portion of the Work claimed as 
substantially complete.  Include supporting documents for completion as indicated in these 
Contract Documents and a statement showing an accounting of changes to the Contract 
Sum. 
a. If 100 percent completion cannot be shown, include a list of delayed items, the value of 

delayed construction, and reasons the Work is not complete. 
2. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents, including the Contractor’s written warranty of all work 
(in place) written on firm’s letterhead stationary. 

 
B. Obtain and submit release enabling the Owner unrestricted use of the Work and access to 

services and utilities; include occupancy permits, operating certificates and similar releases, 
including, but not limited to: 
1. Affidavit of Releases of Liens on AIA Form G706-A: 
 

From Contractor 
From Sub Contractor(s) 
From Major material Supplier(s) 

 
2. Affidavit of Debts and Claims Payment on AIA Form G-706: 

 
From Contractor 
From Sub Contractor(s) 

3. Submit Contractor’s Guarantee Showing: 
a. One-year warranty from date of Final Acceptance listing all items, which were unable to 

be completed. 
b. Certified and current copy of Power of Attorney. 

4. Submit record drawings, maintenance manuals, final project photographs, damage or 
settlement survey, and similar final record information. 
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5. Deliver tools, spare parts, Extra stock, and similar items. 
6. Advise the Owner’s personnel of changeover in security provisions. 
7. Complete start-up testing of systems, and instruction on the Owner’s operating and 

maintenance personnel. Determined or change over and remove temporary facilities from 
the site, along with construction tools, mock-ups, and similar elements. 

 
1.03 FINAL ACCEPTANCE 
 

A. Preliminary Procedures:  Before requesting final inspection for certification of final acceptance 
and final payment, complete the following:  List exceptions in the request. 
1. Submit the final request with release and supporting documentation not previously submitted 

and accepted.  Include certificates of insurance for products and completed operations 
where required. 

2. Submit an updated final statement, accounting for final additional changes to the Contract 
Sum. 

3. Submit a certificated copy of the Architect’s final inspection list of items to be completed or 
corrected, stating that each item has been completed or otherwise resolved for acceptance, 
and the list has been endorsed and dated by the Architect. 

4. Submit consent of surety to final payment. 
5. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 
 

B. Reinspections Procedure:  The Architect will reinspect the Work upon receipt of notice that the 
Work, including inspection list from earlier inspections, has been completed, except items whose 
completion has been delayed because of circumstances acceptable to the Architect. 

 
C. Upon completion of reinspections, the Architect will prepare a certificate of final acceptance, or 

advice the Contractor of Work that is incomplete or of obligations that have not been fulfilled but 
are required for final acceptance. 

 
D. If necessary, reinspections will be repeated. 

 
1.04 RECORD DOCUMENT SUBMITTALS 
 

A. General:  Do not use record documents for construction purposes; protect from deterioration and 
loss in a secure, fire-resistive location; provide access documents for the Architect’s reference 
during normal working hours. 

 
B. Record Drawings:  Maintain a clean, undamaged set of blue or black line whiteprints of Contract 

Drawings and Shop Drawings.  Mark the set to show the actual installation where the installation 
varies substantially from the Work originally shown.  Mark whichever drawing is most capable of 
showing conditions fully and accurately; where Shop Drawings are used, record a cross-
reference at the corresponding location on the Contract Drawings.  Give particular attention to 
concealed elements that would be difficult to measure and record at a later date. 
1. Mark record sets with red erasable pencil; use other colors to distinguish between variations 

in separate categories of the Work. 
2. Mark new information that is important to the Owner, but was not shown on Contract 

Drawings or shop Drawings. 
3. Note related change Order numbers where applicable   
4. Organize record drawing sheets into manageable sets, bind with durable paper cover 

sheets, and print suitable titles, dates and other identification on the cover of each set. 
 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda, 
and one of other written constructions issued in printed form during construction.  Mark these 
documents to show substantial variations in actual Work performed in comparison with the text of 



 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center  CLOSEOUT PROCEDURES 
SA Project No. 01667.00 01 77 00- 3 

the Specifications and modification.  Give particular attention to substitutions, selection of options 
and similar information on elements that re concealed or cannot otherwise be readily discerned 
later by direct observation.  Note related record drawing information and Product Data. 
1. Upon Completion of the Work, submit record Specifications to the Architect for the Owner’s 

records. 
 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Mark these documents 
to show significant variations in the actual Work performed in comparison with information 
submitted.  Include variations in products delivered to the site, and from the manufacturer’s 
installation instructions and recommendations.  Give particular attention to concealed products 
and portions of the Work, which cannot otherwise be readily discerned later by direct observation.  
Note related Change orders and mark-up of record drawings and specifications. 
1. Upon completion of mark-up, submit complete set of record Product Data to the Architect for 

the Owner’s records. 
 

E. Record Sample Submitted:  Immediately prior to the date or dates of Substantial Completion, the 
Contractor will meet at the site with the Architect and the Owner’s personnel to determine which 
of the submitted Samples have been maintained during progress of the Work are to be 
transmitted to the Owner for record purposes.  Comply with delivery to the Owner’s Sample 
storage area. 

 
F. Miscellaneous Record Submittals: Refer to other Specification Sections for requirements of 

miscellaneous record keeping and submittals in connection with actual performance of the Work.  
Immediately prior to the date or dates of Substantial Completion, complete miscellaneous records 
and place in good order, properly identified and bound or filled, ready for continued use and 
reference. Submit to the Architect for the Owner’s records. 

 
G. Maintenance Manuals:  Organize operation and maintenance data into suitable sets of 

manageable size.  Bind properly indexed data in individual heavy-duty 2-inch, 3-inch vinyl-
covered binders, with pocket folders for folded sheet information.  Mark appropriate identification 
on front and spine of each binder.  Include the following types of information. 
1. Emergency instructions. 
2. Spare parts list. 
3. Copies of warranties. 
4. Wiring diagrams. 
5. Recommended “turn around” cycles. 
6. Inspection procedures. 
7. Shop Drawings and Product Data. 
8. Fixture lamping schedule. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION 
 
3.01 CLOSEOUT PROCEDURES 
 

A. Operating and Maintenance Instructions:  Arrange for each installer of equipment that requires 
regular maintenance to meet with the Owner’s personnel to provide instruction in proper 
operation and maintenance.  If installers are not experienced in procedures, provide instruction by 
manufacturer’s representative. 
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3.02 FINAL CLEANING 

A. General:  General cleaning during construction is required by the General Conditions and 
included in Section “Temporary Facilities”. 

 
B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to the condition excepted in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer’s instructions. 

 
C. Complete the following cleaning operations before requesting inspection for certification of 

Substantial Completion. 
1. Remove labels that are not permanent labels. 
2. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 

glazing compound and other substances that are noticeable vision obscuring materials.  
Replace chipped or broken glass and other damaged transparent material. 

3. Clean exposed exterior and interior hard-surfaced finishes to dust-free conditions, free of 
stains, films and similar foreign substances.  Restore reflective surfaces to their original 
reflective condition. 

4. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication and other 
substances.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures. 

5. Clean the site, including landscape development areas, of rubbish, litter and foreign 
substances.  Sweep paved areas broom clean; remove stains, spills and other foreign 
deposits.  Rake grounds that are neither paved nor planted, to a smooth even-textured 
surface. 

 
D. Removal of Protection:  Remove temporary protection and facility installed for protection of the 

Work during construction. 
 

E. Compliance:  Comply with regulations of authority having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner’s 
property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of in a lawful manner. 
1. Where extra materials of value remaining after completion of associated Work have become 

the Owner’s property, arrange for disposition of these materials as directed. 
 
 

END OF SECTION
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SECTION 01 78 39 
 

WARRANTIES 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY  
 

A. This Section specifies administrative, and procedural requirements for warranties and bonds 
required by the Contract Documents, including manufacturers standard by the Contractor’s 
Documents and special warranties. 

 
B. General closeout requirements are included in Section “Project Closeout.’ 
 
C. Specific requirements for warranties for the Work and products and installation that are specified 

to be warranted, are included in the individual Sections of Divisions 02 through 49. 
 
D. Certifications and other commitments and agreements for continuing services to Owner are 

specified elsewhere in the Contract Documents. 
 
E. Disclaimers and Limitations:  Manufacturer’s disclaimers and limitations on product warranties do 

not relieve the Contractor of the warranty on the Work that incorporates the products, nor does it 
relieve suppliers, manufacturers, and subcontractors required to countersign special warranties 
with the Contractor. 

 
1.02 DEFINITIONS 
 

A. Standard Product Warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to the 
Owner. 

 
B. Special Warranties are written warranties require by or incorporate in the Contract Documents, 

either to extend time limit provide by standard warranties or to provide greater rights for the 
Owner. 

 
1.03 WARRANTIES REQUIREMENTS 
 

A. Related Damages and Losses:  When correcting warranted Work that this failed, remove and 
replace other Work that has been damaged as a result of such failure or that must be removed 
and replaced to provide access for correction of warranted Work. 

 
B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by 

replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated 
warranty shall be equal to the original warranty with an equitable adjustment for depreciation. 

 
C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or 

rebuild the Work to an acceptable condition complying with requirements for the cost of replacing 
or rebuilding defective Work regardless of whether the Owner has benefited from use of the Work 
through a portion of its anticipated useful service life. 

D. Owner’s Recourse:  Written warranties made to the Owner are in addition to implied warranties, 
and shall not limit the duties, obligations, right and remedies otherwise available under the law, 
nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce 
such other duties, obligations, rights, or remedies. 
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E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit selections 
to products with warranties not in conflict with requirements of the Contract Documents. 

F. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, 
certification, or similar commitment is require on such Work or part of the Work, until evidence is 
presented that entities required to countersign such commitments are willing to do so. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 

END OF SECTION
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SECTION 02 41 19 
 

SELECTIVE DEMOLITION 

PART 1 GENERAL 

1.01 SUMMARY 

A. Work Results: 
1. For each phase of construction, erect dustproof enclosures separating occupied from 

unoccupied areas before beginning demolition.  Include infection control partitions as noted 
on Drawings.  Remove enclosures when work is completed and patch surfaces damaged by 
work. 

2. Remove designated existing building components and equipment as noted in Demolition 
Keynotes on Drawings.   

3. Remove designated ceiling grid and tiles, gypsum ceiling, light fixtures, sprinkler heads, 
HVAC equipment, access panels, and wall brackets as noted in RCP Demolition Keynotes 
on Drawings. 

5. Provide shoring and bracing as necessary to ensure structural safety during demolition and 
until erection of new construction.   

6. Cap and identify exposed utilities. 
7. Legally dispose of debris off site. 
8. Clean up and leave work areas prepared for new construction. 

B. Related Requirements: 
1. Construction Phasing and Use of Premises:  Section 01 10 00 Summary and Phasing Plan 

on Drawings. 
2. Alteration Project Procedures:  Section 01 35 16. 
3. Barricades, Warning Lights and Signs:  Section 01 50 00 Temporary Facilities and Controls. 
4. Cutting and Patching:  Section 01 73 29. 
5. Removal and Storage of Construction Materials:  Section 02 42 00. 
6. Selective Roof Removal:  Section 07 02 52 Cutting and Patching of Modified Bituminous 

Membrane Roofing. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Definitions:  Meaning of the following terms as used in these Specifications. 
1. Remove: Detach items from existing construction and legally dispose of them off-site 

unless indicated to be removed and salvaged or removed and reinstalled. 
2. Remove and Salvage: Carefully detach from existing construction, in a manner to 

prevent damage, and store as specified in Section 02 42 00. 
3. Remove and Reinstall: Detach items from existing construction, prepare for reuse, 

and reinstall where indicated under Section 02 42 00. 
4. Existing to Remain: Existing items of construction that are not to be permanently 

removed and that are not otherwise indicated to be removed, removed and salvaged, 
or removed and reinstalled. 

C. Reference Standards:  Comply with the following except as otherwise specified in this 
Project Manual.  
1. American National Standards Institute (ANSI) Standards; www.ansi.org.  

a. ANSI/ASSE A10.6-2006 (R2016) - Safety and Health Program Requirements for 
Demolition Operations. 
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2. National Fire Protection Association (NFPA); www.nfpa.org.  
a. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition 

Operations, 2013 edition. 

1.02 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Existing to Remain: Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled. 

1.03 ADMINISTRATIVE REQUIREMENTS  

A. Existing Utility Services: 
1. Capping:  Arrange and pay for disconnecting, removing and capping utility services within 

areas of demolition.  Disconnect and stub off.  Notify affected utility company in advance and 
obtain approval before starting this work. 

2. Identification:  Place markers to indicate location of disconnected services.  Identify service 
lines and capping locations on Project Record Documents. 

B. Materials Ownership: 
1. Materials to be Removed by Owner:  Items which are removed prior to start of demolition 

shall remain property of Owner.  All other items indicated to be removed but not indicated for 
reinstallation shall become property of Contractor who shall remove them from site.  
a. Items to be Removed By Owner:  Will be designated with marking prior to pre-bid tour 

of site. 
2. Unless otherwise indicated, demolition waste becomes property of Contractor. 
3. Materials called out as salvaged or to be recycled are to  be returned to the Owner and are 

retained as the property of the Owner.  See Section 02 42 00. 

C. Coordination with Occupants:  Portions of the building will be occupied during construction.  See 
Section 01 10 00 Summary and Section 01 35 16.  Do not interfere with use of occupied portions 
of building.  Maintain free and safe passage to and from occupied areas.  

D. Predemolition Conference: Conduct conference at Project site. 
1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review requirements of work performed by other trades that rely on substrates exposed by 

selective demolition operations. 
5. Review areas where existing construction is to remain and requires protection. 

1.04 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report for review and approval, including drawings, that 
indicates the measures proposed for protecting individuals and property, for dust control, and  for 
weather enclosure of the existing building to remain.  Indicate proposed locations and 
construction of enclosures and barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 
1. Detailed sequence of selective demolition and removal work, with starting and ending dates 

for each activity. Ensure Owner's on-site operations are uninterrupted. 
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2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's 

partial occupancy of completed Work. 

C. Predemolition Photographs or Video: Submit before Work begins. 

1.05 SITE CONDITIONS 

A. Existing Conditions:   
1. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 
2. Asbestos-Containing Materials:  This Project is not known to have asbestos-containing 

materials in area designated for construction.  

PART 2 PRODUCTS  

2.01 MATERIALS 

A. Materials to be Reused:  Section 02 42 00. 

2.02 MATERIALS FOR TEMPORARY INFECTION CONTROL PARTITIONS  

A. Fire Resistive Corrugated Board: 
1. Basis of Design Manufacturer and Product: 

a. Manufacturer:  Coroplast LLC; www.coroplast.com.  
b. Product:  Firewall FRB. 

2. UL94 Class:  94V-2. 
3. Material:  Polypropylene copolymer.   

B. Tacky Mat:  First Step as manufactured by Advanced Laminated Material Applications, Inc.  
Provide at all dust partitions and as indicated. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Review record documents of existing construction provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

D. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 
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E. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury 
to people and damage to facilities to remain. 
1. Provide protection to ensure safe passage of people around selective demolition area and to 

and from occupied portions of building. 
2. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Dust Protection:  Erect and maintain dustproof partitions as required to prevent spread of 
dust, fumes and smoke to other parts of building.  Erect and maintain infection control 
partitions from floor to underside of ceiling with zipper opening as indicated on Drawings.  
On completion, remove partitions and repair damaged surfaces to match adjacent surfaces. 

5. Cover and protect furniture, furnishings, and equipment that have not been removed. 

F. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required to 
preserve stability and prevent movement, settlement, or collapse of construction and finishes to 
remain, and to prevent unexpected or uncontrolled movement or collapse of construction being 
demolished. 
1. Strengthen or add new supports when required during progress of selective demolition. 

G. Exterior Openings:  Erect secure and weatherproof closures for exterior openings where work 
includes temporary penetration of exterior assemblies.   

3.02 SELECTIVE DEMOLITION OF BUILDING ASSEMBLIES AND COMPONENTS 

A. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

B. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Demolish in orderly and careful manner as required to 
accommodate new work.  Protect existing foundations and supporting structural members. 
1. Execute demolition in manner to limit unnecessary dust and noise.  Burning of materials on 

site not allowed. 
2. Hazardous Materials:  If the Contractor suspects that existing hazardous materials have 

been uncovered during demolition, do not disturb; immediately stop work in the area and 
notify the Owner.  Hazardous materials will be removed by Owner under a separate contract. 

3. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 
methods least likely to damage construction to remain or adjoining construction. Use hand 
tools or small power tools designed for sawing or grinding, not hammering and chopping, to 
minimize disturbance of adjacent surfaces. Temporarily cover openings to remain. 

4. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

5. Do not use cutting torches until work area is cleared of flammable materials. At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before 
starting flame-cutting operations. Maintain fire watch and portable fire-suppression devices 
during flame-cutting operations. 

6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
8. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation. 
9. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing. 
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C. Protection:   
1. Provide necessary temporary shoring and bracing to support and protect portions of existing 

building during demolition operations. Leave such shoring in place until permanent supports 
have been installed.  Be solely responsible for design, safety and adequacy of temporary 
shoring and bracing and its ability to carry load for which intended. 

2. Protect existing slab to remain.  Perform demolition using methods that leave slab surface in 
optimal condition to receive new construction. 

D. Safety:  Cease operations and notify Architect immediately if safety of structure appears to be 
endangered.  Take precautions to properly support structure.  Do not resume until safety is 
restored. 

E. Repair: Repair demolition performed in excess of that required at no cost to Owner. 

3.03 EXISTING FLOOR COVERINGS 

A. Remove existing floor coverings where indicated or new floor coverings are scheduled. Remove 
existing mastic and leave floors smooth and clean and ready for new floor coverings. 

3.04 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect 
them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems 
serving areas to be selectively demolished. 
1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. If services/systems are required to be removed, relocated, or abandoned, provide temporary 

services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building. 

3.05 CLEANING 

A. During demolition operations, keep premises free from accumulations of waste material or 
rubbish caused by employees or work, and at completion of work remove rubbish, tools and 
surplus material and leave premises clean and ready for subsequent work.   

3.06 WASTE MANAGEMENT 

A. General:  Comply with Section 01 74 19. 

B. Promptly remove waste, rubbish or debris from site. 

C. Disposal of Demolished Materials: Except for items or materials indicated to be reused, salvaged, 
reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from 
Project site. 
1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and 

areas. 

END OF SECTION





 

 
TCMC Pharmacy USP 800 Upgrade REMOVAL AND SALVAGE OF 
Tri-City Medical Center CONSTRUCTION MATERIALS 
SA Project No. 01667.00 02 42 00 - 1 

SECTION 02 42 00 

REMOVAL AND SALVAGE OF CONSTRUCTION MATERIALS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Work Results: 
1. Remove and salvage designated building equipment and fixtures indicated to be salvaged 

and delivered to Owner. 
2. Remove and salvage designated building equipment, doors, cabinets and fixtures indicated 

to be relocated in new construction. 
3. Store and protect items noted to be saved or relocated. 

B. Related Requirements: 
1. Keynotes on Drawings. 
2. Alteration Project Procedures:  Section 01 35 16. 
3. Selective Demolition:  Section 02 41 19. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Building Occupancy:  Carry out removal work to cause as little inconvenience to occupants as 
possible. 

1.03 DELIVERY, STORAGE, AND HANDLING 

A. Salvaged materials shall be handled with care and deposited in identified storage areas in an 
undamaged condition.  

B. Maintain salvaged materials, clean and store and preserve materials in existing condition until 
reuse, delivery to or collection by Owner, or removal from site by Contractor. 

PART 2 PRODUCTS 

2.01 EXISTING PRODUCTS 

A. Materials and Products Removed by Owner:  Items that are removed prior to start of demolition 
shall remain property of Owner.   

B. Products to be Salvaged and Delivered to Owner:  See Demolition Notes on Drawings.  Items 
include, but are not necessarily limited to: 
1. Equipment to be removed but not to be relocated in the Work. 
2. Wall mounted board. 
3. Offer all salvageable materials to Owner.   

C. Products and Materials to be Reused:  All existing doors, frames, hardware, equipment and 
fixtures scheduled or noted to be reused in other portions of work shall be salvaged and stored on 
site for later reinstallation.  Such products include, but are not necessarily limited to, the following: 
1. Equipment as indicated. 
2. Door operator and push plate. 
3. Sprinkler heads as indicated. 
4. Paging speakers. 
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5. Door and frame as scheduled on Drawings. 
6. HVAC grilles. 
7. Acoustical ceiling grid. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Documentation of the original condition of materials to be salvaged for the Owner or for 
reinstallation shall be the responsibility of the Contractor. Undocumented damage shall become 
the responsibility of the Contractor and the Contractor shall make necessary repairs to these 
items before delivery to the Owner or reinstallation in the Project. 

3.02 REMOVAL OF EQUIPMENT, BUILDING MATERIALS AND COMPONENTS 

A. General:  Perform removal in orderly and careful manner as required to accommodate new work.  
Protect existing supporting structural members. 
1. Asbestos Containing Materials:  If the Contractor suspects that existing asbestos containing 

materials have been uncovered during removal, immediately stop work in the area and notify 
the Owner. 

B. Materials to be Reused:  Carefully remove materials, specialty items, equipment, etc.  scheduled 
or noted to be reused in other portions of work and store at site for later reinstallation.   

3.03 REPAIR 

A. Repair removal performed in excess of that required at no cost to Owner. 

B. Repair any damage caused during removal, storage or reinstallation to satisfaction of Architect. 

3.04 CLEANING AND WASTE MANAGEMENT 

A. During removal operations, keep premises free from accumulations of waste material or rubbish 
caused by employees or work, and at completion of work remove rubbish, tools and surplus 
material and leave premises clean and ready for subsequent work.  Promptly remove waste, 
rubbish or debris from site. 

END OF SECTION
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SECTION 03 20 00 
 

CONCRETE REINFORCING 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Section Includes: 
  1. Reinforcing bars for cast-in-place concrete. 
  2. Doweling Into existing concrete. 

1.02 REFERENCES 

A. Reference Standards:  See Section 01 42 00.  Comply with listed reference standards except as 
modified by supplemental requirements on the Drawings or by these Specifications. 

  1. ACI 117-10 – Specification for Tolerances for Concrete Construction and Materials. 
  2. ACI 301-10 – Specifications for Structural Concrete. 
  3. ACI 548.12-12 - Specification for Bonding Hardened Concrete and Steel to Hardened 

Concrete with an Epoxy Adhesive. 

B. Guide References and Standard Practices: 
  1. SP-66(04) – ACI Detailing Manual 2004. 
  2. CRSI MSP - Manual of Standard Practice of the Concrete Reinforcing Steel Institute, 2009, 

28th edition. 

1.03 COORDINATION 

A. Multi-Section Assembly Coordination Requirements:  Coordinate the work of this Section with 
work under the following Sections to provide complete assemblies indicated on the Drawings. 
1. Patching Slab:  Section 03 30 53 Miscellaneous Cast-In-Place Concrete. 

1.04 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit manufacturer's current product literature for the following. 
  1. Epoxy bonding adhesive.  Include ICC-ES Report.  

PART 2 PRODUCTS 

2.01 REINFORCING STEEL 

A. Reinforcing Bars:  ASTM A615, Grade 60, unless otherwise indicated on Structural Drawings. 
1. Dowels to be Adhesively Bonded Into Hardened Concrete:  Embedded portions shall be 

straight and free of mill scale, rust and other coatings that may impair the bond with the 
adhesive. 
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2.02 ACCESSORIES 

A. Bonding Adhesive for Drilled-In Dowels:   
1. Basis of Design Manufacturer and Product:  See Structural Drawings. 

a. Simpson Strong Tie Co.; www.strongtie.com – Set-XP Epoxy Adhesive Anchors with 
two-component epoxy.  Refer to ICC ESR-2508. 

b. Substitution Requests:  Required for all proposed adhesive manufacturers and products 
not named as Acceptable Manufacturer and Product in this Section or on Drawings.   
1) Submit in accordance with Section 01 25 00. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Reinforcement:  Clean prior to placing concrete to remove oil, soil, ice or other coatings that will 
destroy or reduce bond. 

3.02 PLACEMENT 

A. General:  Comply with General Notes on Structural Drawings and ACI 318. 

B. Bending: 
  1. Bend reinforcement cold. 
  2. Provide full-length bars, accurately bent to details by fabricator.  
  3. Do not field-bend bars partially embedded in concrete except as indicated on the Drawings 

or specifically permitted by the Architect.  Do not field-bend dowels adhesively bonded to 
concrete. 

C. Placing: 
1. Place reinforcement accurately and hold firmly in place before and during the placing of 

concrete. 
2. Provide minimum concrete protective cover for reinforcement from the exterior face of 

members in accordance with ACI 318 and notes on Drawings. 
3. Tolerances:  Comply with ACI 117. 

3.03 DOWELING INTO EXISTING CONCRETE 

A. General:  Comply with applicable ICC-ES report (ES-ESR) and ACI 548.12. 

B. Drilling: 
  1. Drill holes into existing concrete as indicated using drill bit diameter and other tools specified 

in ICC ES-ESR for applicable reinforcing bar size. 
  2. Do not drill through existing reinforcement without prior approval of Architect. 

C. Surface Preparation: 
  1. Holes:  Clean out dust, foreign particles and disintegrated materials for full depth of holes. 
  2. Dowels:  Clean to bare metal, free of dust, grease, scale and any other foreign materials on 

surface of dowel to be bonded. 

D. Adhesive Application and Dowel Insertion:   
1. Comply with Manufacturer's instructions, including contact time and temperature limitations. 
2. Insert dowels providing full embedment indicated on Drawings and within permitted 

embedment depth range scheduled in ICC ES-ESR.   
3. Fill entire annular space with adhesive. 
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E. Protection:  Maintain within adhesive manufacturer's recommended temperature range and 
protect bars from disturbances for minimum 24 hours after installation.  Do not place new 
adjacent concrete until adhesive is fully cured. 

3.04 SITE QUALITY CONTROL 

A. Inspection: 
  1. Notify Architect and Structural Engineer at least 48 hours before reinforcing steel installation 

is ready for inspection. 

B. Special Inspection:  See General Notes on Structural Drawings and Section 01 45 20 Quality 
Control.  Special Inspection is required for the following work under this Section. 
1. Adhesive bonding of dowels into existing concrete. 

END OF SECTION
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SECTION 03 30 53 
 

MISCELLANEOUS CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Work Results: 

1. Patching and infilling concrete floor slabs as indicated or required to complete the Work. 

B. Related Requirements: 
  1. Selective Demolition:  Section 02 41 19. 

2. Concrete Reinforcing:  Section 03 20 00. 

1.02 REFERENCES 
 
 A. Reference Standards:  Comply with following except as modified by supplementary requirements 

of this Project Specification.  
  1. American Concrete Institute (ACI) Standards: 
   a. ACI 301-10 - Specifications for Structural Concrete. 
   d. ACI 308.1-11 – Standard Specification for Curing Concrete. 
  2. ASTM International Standards: 
   a. ASTM C94/C94M – Ready-Mixed Concrete. 
   b. Other ASTM standards as referenced in this Section 
 
 B. Guide References and Standard Practices:  Comply with recommendations of the following 

except as otherwise specified in this Project Manual. 
  1. ACI 211.5R-01 – Guide for Submittal of Concrete Proportions. 
  2. ACI 309R-05 – Guide for Consolidation of Concrete. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Design Data: 
  1. Concrete Mix Designs:  Not less than two (2) weeks prior to placing any concrete, submit 

concrete mixes for acceptance in accordance ACI 211.5R.  Separate mix design shall be 
submitted for each type of concrete to be used in the Project.  Submittals shall include all 
information used in designing the mixes.  See Mixes in Part 2 for design requirements. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Ready-Mixed Concrete:  Materials handling and batching shall conform to applicable provisions of 
ASTM C94. 
1. Hauling Time:  Discharge concrete transmitted in truck mixer, agitator or other transportation 

device within 1-1/2 hours after mixing water has been added. 
2. Deliver concrete to site in exact proportions required by design mix. 
3. Extra Water:  Should extra water be required for workability before depositing concrete and 

water/cementitious material ratio of accepted mix design will not be exceeded thereby, 
General Contractor's superintendent shall have sole authority to authorize addition of water.   
a. Additional water added to mix after leaving batch plant shall be indicated on truck ticket 

and signed by person responsible. 
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b. Where extra water is added to concrete it shall be mixed thoroughly for 50 revolutions 
of drum before depositing. 

c. Water may be added at the site only once for each batch. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Concrete Materials: 
1. General:  Provide ready-mixed concrete conforming with ANSI/ASTM C94.  On-job mixed 

concrete will not be allowed. 
2. Cement:  ANSI/ASTM C150, Type I/II. 
3. Aggregate:  Fine aggregate shall be natural sand and coarse aggregate shall be gravel or 

crushed stone, all conforming to ASTM C33.  Maximum coarse aggregate size shall be 
determined by the thickness of members, finish required, and spacing of reinforcement and 
shall be approved by the Architect prior to placing any concrete. 

4. Water-Reducing Admixtures: ANSI/ASTM C494. 

2.02 MIXES 

A. Design: Proportion ingredients for mixes in accordance with ACI 301.  Obtain this information in 
accordance with the latest ASTM specifications. 

B. Admixtures:  No admixtures will be allowed except as specified herein, unless authorized by the 
Architect.  Requests for approval or substitution must be accompanied by sufficient information 
and test data for evaluation. 

C. Slump:  Design mix to provide slumps indicated under mix type. 

D. Mixing:  Add aggregate and approximately two-thirds of the required water to the mixer first and 
mix a minimum of 70 revolutions at mixing speed to insure wetting of all the aggregate particles, 
at which time the cement, add the air entraining agent and the remaining water and mix a 
minimum of 30 revolutions of mixing speed. 

2.03 CONCRETE MIX TYPES 

A. Concrete Design Mix Schedule:  In addition to all requirements indicated by General Notes on 
Structural Drawings, design mix for each concrete component or application to meet the following 
criteria. 

 
  Mix  For Slab Infill and Miscellaneous Concrete:  

Minimum compressive strength at 28 days as noted on Structural Drawings. 
3/4-inch maximum aggregate size. 
No air entraining admixture. 
4-inch maximum slump. 
Minimum Cement Content:  5-1/2 sack mix. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Architect's Examination:  Provide ample notice to the Architect to allow observation of the 
preparation and placing of concrete.  Do not begin placement until approval of Architect is 
obtained. 

3.02 PREPARATION 

A. Do not begin concrete work until operations are complete enough to allow placement to be 
carried on as a continuous operation for the entire section that is to be placed.  Clean equipment 
for mixing and transporting the concrete. 

B. Protection:  Cover masonry walls, glazing, and other finish materials with polyethylene or 
otherwise protect from damage due to pouring of concrete. 

3.03 PLACING CONCRETE 

A. General:  Comply with ACI 301. 

B. Placement: Chuting in such a manner to separate the aggregates will not be permitted.  Concrete 
shall not be dropped over 4'-0". 

C. Water:  Prevent accumulations of water on the surface of the concrete due to water gain, 
segregation, or other causes, during placement or compacting, as far as possible by adjustments 
in the mixture.  Make provision for removal of such water as may accumulate so that under no 
circumstances will concrete be placed in such accumulation. 

D. Compaction:  Compact concrete during and immediately after placing. 

3.04 FLATWORK 

A. General:  Comply with ACI 301 5.3.4.   

B. Screeding:  Screed and consolidate surfaces to shape slabs to indicated grades and elevations.  
Finish surfaces sparingly forcing coarse aggregate slightly below surface.  Finish floor slab 
patches flush with adjacent concrete surfaces. Dusting of wearing surfaces with dry materials will 
not be permitted. 

C. Troweling: 
1. Floor Slabs:  Steel troweled finish in accordance with ACI 301, Paragraph 5.3.4.2.c with two 

trowelings.  Hand-trowel the surface smooth and free of trowel marks.  Continue hand-
troweling until a ringing sound is produced as the floor is troweled. 

D. Floor Flatness Tolerances:  Floor slabs shall be level within following maximum tolerances 
measured with 10-foot long straightedge, except slope to drains as indicated.   
1. Floor Slabs:  1/4-inch in 10 feet.   

E. Requirements for Slab Finish:  Comply with requirements of other Sections for slab tolerances, 
finishes, curing, etc.  Be responsible to repair or replace slabs as required and specified in these 
Sections to meet requirements. 
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3.05 CURING AND PROTECTION 

A. Horizontal Surfaces:  Keep the concrete surfaces continuously wet. Do not allow alternate wetting 
and drying of concrete surfaces. 

 
 B. Final curing shall commence as soon as free water has disappeared from the concrete surface 

after placing and finishing.   
 
 C. Moisture Retaining Cover Method:   

1. Cover all exposed fresh concrete surfaces and beyond the edge of the concrete surface with 
a white polyethylene sheeting of a minimum of 6 mil nominal thickness, placed in widest 
practicable width with sides and ends lapped at least 3 inches and sealed by waterproof tape 
or adhesive.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape.   

2. Keep the concrete continuously wet under the sheeting. 
3. Keep sheeting in place a minimum of 7 days. 

 
 D. Protection:  Protect exposed surfaces of concrete from premature drying.  Protect the concrete 

from damaging mechanical disturbances during the curing period. Protect finished surfaces from 
damage by construction equipment, materials or methods, application of curing procedures, or by 
running water.  Protect concrete surfaces from staining, cracking, chipping, and other damage 
during progress of the work, and leave in good condition upon completion. 

3.06 MISCELLANEOUS CONCRETE REQUIREMENTS 

A. Other Concrete Work:  Furnish and install other concrete work indicated on the Drawings, even 
though not specifically mentioned herein to complete the work. 

3.07 SITE QUALITY CONTROL 

A. Record of Work:  Keep a record listing the time and date of placement of concrete.  Such record 
shall be kept until the completion of the Project and shall be available to the Architect for 
examination at any time. 

END OF SECTION
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SECTION 03 62 00 
 

NON-SHRINK GROUTING 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Section Includes: 

1. Shrink-resistant, cementitious, non-metallic grout for patching and infilling abandoned anchor 
holes in concrete floor slabs  

2. Shrink-resistant, cementitious, non-metallic grout elsewhere as indicated or as required to 
complete the Work. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. ASTM International Standards: 

a. ASTM C1107/C1107M-14a – Packaged Dry, Hydraulic-Cement Grout (Non-Shrink). 

1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer’s product data sheets for each grout product to be installed 

under this Section. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 

B. Delivery and Acceptance Requirements:  Deliver palletized in original sound, dry, unopened 
containers with manufacturer’s source code marking. 

C. Storage and Handling Requirements: 
1. Store under cover in dry area. 
2. Storage Temperature:  Minimum 40 degrees F, maximum 90 degrees F unless 

recommended otherwise by manufacturer. 
3. Storage Damage:  Immediately remove from site any material which becomes damp or 

otherwise defective during storage. 
4. Storage Time:  6 months maximum, or shorter time if so recommended by manufacturer. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS AND PRODUCTS 

A. Acceptable Manufacturers and Products: 
1. BASF – MasterFlow 928, MasterFlow 713 or MasterFlow 100. 
2. Dayton Superior Corporation – 1107 Advantage Grout. 
3. Euclid Chemical Company – Euclid NS Grout. 
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4. L&M Construction Chemicals; www.lmcc.com; brand of Laticrete International, Inc. – 
Duragrout. 

5. Sika Corporation - SikaGrout 212. 
6. US Mix Co.; US Spec division; www.usspec.com - US Spec MP Grout or Premium Grout. 

B. Substitution Requests:  Required for all manufacturers and products not named as Acceptable. 
1. Submit in accordance with Section 01 25 00. 

2.02 DESCRIPTION 

A. Grout Description:  Packaged dry, non-gas forming, non-metallic, cementitious, non-shrink grout. 
  1. Grout shall contain no aluminum powder. 

2.03 PERFORMANCE 

A. Grout Performance Requirements: 
1. Meet or exceed all performance requirements of ASTM C1107. 
2. Compressive Strength:  In addition to compressive strength performance requirements of 

ASTM C1107, grout shall provide the following minimum strengths when tested in 
accordance with ASTM C1107 at plastic consistency. 
a. 3 Day Strength:  4,500 psi minimum. 
b. 7 Day Strength:  6,000 psi minimum. 
c. 28 Day Strength:  7,500 psi minimum. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Architect's Examination:  Provide ample notice to the Architect to allow observation of the 
preparation and placing of grout.  Do not begin placement until approval of Architect is obtained. 

3.02 PREPARATION 

A. Surface Preparation for Cementitious Grouting: 
1. Clean steel and concrete surfaces of dirt, oil, grease, laitance, loose concrete and other 

contaminants. 
2. Remove free-standing water from concrete surfaces before grouting. 

3.03 PLACEMENT OF CEMENTITIOUS GROUT 

A. General:  Mix and install grout in accordance with manufacturer's recommendations. 
1. Mix with minimum water necessary for placement method to be used. 
2. Extend grout with gravel for placements greater than 3 inches in depth. 

B. Grouting:  Place grout at non-sag, damp pack consistency, completely filling infill space with 
grout.  Manually compact to eliminate air pockets and voids. 

3.04 FINISHING 

A. Screeding:  Screed and consolidate surfaces.  Finish surfaces sparingly forcing coarse aggregate 
slightly below surface.  Finish floor slab patches flush with adjacent concrete surfaces. Dusting of 
wearing surfaces with dry materials will not be permitted. 
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B. Troweling: 
1. Floor Slabs Infill:  Steel troweled finish in accordance with ACI 301, Paragraph 5.3.4.2.c with 

two trowelings.  Hand-trowel the surface smooth and free of trowel marks.  Continue hand-
troweling until a ringing sound is produced as the floor is troweled. 

C. Requirements for Slab Finish:  Comply with requirements of other Sections for slab tolerances, 
finishes, curing, etc.  Be responsible to repair or replace slabs as required and specified in these 
Sections to meet requirements. 

3.05 CURING 

A. Curing Cementitious Grout:  Comply with manufacturer’s instructions. 
1. Maintain grout temperature between 40 degrees F and 90 degrees F for minimum 24 hours 

following placement. 
2. Cover exposed grout surfaces with clean, wet rags and maintain moisture for minimum 6 

hours following placement. 

END OF SECTION
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SECTION 05 05 19 
 

POST-INSTALLED CONCRETE ANCHORS 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Section Includes: 
 1. Methods common to multiple sections for fastening metals, fabrications, manufactured 

products, hangers, and equipment to in-place concrete, precast concrete, or concrete 
masonry,. including: 

 a. Post-installed mechanical anchors. 
 b. Post-installed adhesive anchors. 
 
 B. Related Requirements: 

1. General Notes on Structural Drawings. 
2. Mechanical Expansion Anchors for Pipe Hangers and Plumbing Equipment:  Section 

22 05 29 Hangers and Supports for Plumbing Piping and Equipment. 
3. Mechanical Expansion Anchors for HVAC Pipe Hangers and HVAC Equipment:  Section 

23 05 29 Hangers and Supports for HVAC Piping and Equipment. 
4. Mechanical Expansion Anchors for Electrical Items and Supports:  Section 26 05 29 

Hangers and Supports for Electrical Systems. 

1.02 REFERENCES 

A. Definitions: 
1. Interior Use:  For purposes of this Section, "Interior Use" shall mean interior applications in a 

non-corrosive environment. 
2. Exterior Use:  For purposes of this Section, "Exterior Use" shall mean applications exposed 

to weather in service and interior applications in a potentially corrosive environment, 
including, but not limited to, the interior of parking structures, pool rooms, pool equipment 
rooms, vehicle service and wash areas, animal holding rooms, shower areas and steam 
rooms. 

B. Reference Standards:  See Section 01 42 00. 
1. American Concrete Institute (ACI) Standards: 

a. ACI 355.2-07 - Qualification of Post-Installed Mechanical Anchors in Concrete. 
b. ACI 355.4-11 - Qualification of Post-Installed Adhesive Anchors in Concrete. 

2. International Code Council Evaluation Service (ICC-ES) Standards: 
a. AC193 – Acceptance Criteria for Mechanical Anchors in Concrete Elements. 
b. AC308 – Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 

Elements. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, action and return in accordance with Section 01 33 00. 

B. Product Data:  Submit manufacturer's technical data for the following. 
 1. Post-Installed Anchors:  Submit for each type proposed for use on Project.  Include 

statement of proposed applications and locations for each type of anchor. 
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1.04 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 

B. Evaluation Reports: Submit ICC-ES Evaluation Report for each manufactured anchor product 
proposed for use on the Project. 

C. Test Reports: Submit certified test reports showing compliance with specified performance 
characteristics and physical properties. 

D. Manufacturer's Instructions:   
 1. Submit manufacturer's installation instructions. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 65 00 and Section 01 66 00. 
  1. Protect metals from corrosion. 

B. Storage and Handling Requirements: 
1. Storage: Store manufactured anchors in accordance with manufacturer’s recommendations. 

PART 2 PRODUCTS 

2.01 PRODUCT OPTIONS 

A. Basis of Design Anchor Manufacturer and Model:  Where anchor manufacturer and model is 
indicated on Drawings, provide indicated product. 

B. Where anchor manufacturer and model is not indicated on Drawings, subject to compliance with 
other specified requirements, provide one of the products named in this Section for anchor type 
indicated.  
1. Include anchors required to comply with installation instructions and typical details of product 

manufacturers and equipment suppliers under all divisions of these Specifications, where 
anchors are not furnished by supplier of the product or equipment to be anchored. 

C. Substitution Requests:  Required for all proposed post-installed anchor manufacturers and 
products not named in this Section or on Drawings.   
1. Submit current ICC-ES report with each proposed anchor substitution request.  Report shall 

include compliance documentation for the proposed: 
a. Base material to receive anchor; 
b. Base material condition limitations; 
c. Applicable loading conditions; and 
d. Load direction(s). 

2. Submittals: Submit in accordance with Section 01 25 00. 

2.02 REGULATORY REQUIREMENTS 

A. Manufactured post-installed anchors shall have published ICC-ES Evaluation Report (ICC-ESR) 
indicating conformance with current applicable ICC-ES Acceptance Criteria and ICC approval as 
acceptable method of construction under the IBC.  Comply with all limitations on use of anchors 
stipulated in Evaluation Report. 
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B. Post-Installed Anchors for Supporting Fire Sprinkler Systems:  Comply with NFPA 13.  Anchors 
shall be qualified in accordance with UL for use with “Pipe Hanger Equipment and Fire Protection 
Systems.” 

2.03 POST-INSTALLED ANCHOR MATERIALS, GENERAL 

A. Interior Use:  Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc 
plating in accordance with ASTM B633, Type III Fe/Zn 5 (SC1) or hot-dip galvanizing in 
accordance with ASTM A153. 

2.04 MECHANICAL ANCHORS 

A. Regulatory Requirements:   
1. Mechanical Anchorage to Concrete:  Expansion anchors, wedge anchors, sleeve anchors, 

undercut anchors, and drop-in anchors shall have current ICC-ES report that demonstrates 
compliance with ACI 355.2 as supplemented by AC193 for use in cracked concrete. 
a. Structural Anchorages and Safety Related Anchorages in Structures Designed for 

Seismic Design Category C, D, E, or F:  Documentation shall also show that anchor has 
passed simulated seismic tests in accordance with ACI 355.2. 
1) Seismic Design Category:  See General Notes on Structural Drawings. 

B. Wedge Anchors for Anchorage to Solid Concrete: 
1. Manufacturers and Products:  Where anchor manufacturer and product is not indicated, 

subject to compliance with requirements, provide the following: 
a. Hilti Inc.; www.us.hilti.com  - Kwik Bolt TZ (KB-TZ).  Refer to ICC ESR-1917. 

2. Description:  Wedge type expansion anchor, torque-controlled, complete with required nuts 
and washers.   

3. Provide anchors with length identification markings conforming to ICC ES AC193.   
4. Type and size as indicated on Drawings or by manufacturer of product to be anchored. 

2.05 CARTRIDGE INJECTION ADHESIVE ANCHORS  

A. Regulatory Requirements. 
1. Adhesive Anchorage to Concrete:  Adhesive anchors shall have current ICC-ES report that 

demonstrates compliance with ACI 355.4 as supplemented by AC308 for use in cracked 
concrete. 
a. Structural Anchorages and Safety Related Anchorages in Structures Designed for 

Seismic Design Category C, D, E, or F:  Documentation shall also show that anchor has 
passed simulated seismic tests in accordance with ACI 355.4. 
1) Seismic Design Category:  See General Notes on Structural Drawings. 

B. Manufacturers and Products – Anchorage to Concrete:  Where anchor manufacturer is not 
indicated, subject to compliance with requirements and acceptance by the Architect, provide one 
of the following: 

 1. Hilti Inc.; www.us.hilti.com – HIT RE 500-SD Adhesive Anchoring System with two-
component epoxy with threaded rod anchors.  Refer to ICC ESR-2322.   

 2. ITW Red Head division of Illinois Tool Works; www.itwredhead.com – Epcon G5 Adhesive 
Anchoring System with two-component epoxy and threaded rod anchors.  Refer to ICC ESR-
1137. 

 3. Powers Fasteners; www.powers.com  - PE1000+ Epoxy Adhesive Anchoring System with 
two-component epoxy and threaded rod anchors.  Refer to ICC ESR-2583.  

 4. Simpson Strong Tie Co.; www.strongtie.com – Set-XP Epoxy Adhesive Anchors with two-
component epoxy and threaded rod anchors.  Refer to ICC ESR-2508. 
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C. Steel Anchors: Threaded steel rod or inserts, complete with nuts, washers, adhesive injection 
system.  Type and size as indicated on Drawings. 

 1. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel threaded 
rods conforming to ASTM A36, ASTM A 193 Type B7 or ISO 898 Class 5.8 with zinc plating 
in accordance with ASTM B633, Type III Fe/Zn 5 (SC1) or carbon steel rods conforming to 
ASTM A510 with chemical composition of AISI 1038. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A General:  Install post-installed anchors and inserts in accordance with applicable ICC-ES Report 
and with manufacturer's instructions in accurately drilled holes of required diameter and depth.  

 1. Avoid installing anchors in contact with galvanically dissimilar metals. 

B. Drilling: 
1. Base Material Strength: Unless otherwise specified, do not drill holes in concrete or masonry 

until concrete, mortar, and grout has achieved full design strength. 
2. Drill holes with rotary impact hammer drills using carbide-tipped bits and core drills using 

diamond core bits. Drill bits shall be of diameters as specified by the anchor manufacturer. 
Unless otherwise shown on the Drawings, all holes shall be drilled perpendicular to the 
concrete surface. 
a. Cored Holes: Where anchors are to be installed in cored holes, use core bits with 

matched tolerances as specified by the manufacturer.   
b. Embedded Items: Identify position of reinforcing steel and other embedded items prior 

to drilling holes for anchors.  Exercise care in coring or drilling to avoid damaging 
existing reinforcing or embedded items.  Notify the Architect and Structural Engineer if 
reinforcing steel or other embedded items are encountered during drilling.  Take 
precautions as necessary to avoid damaging prestressing tendons, electrical and 
telecommunications conduit, and gas lines. 

C. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve 
anchors shall be installed with sleeve fully engaged in part to be fastened.  Set anchors to 
manufacturer’s recommended torque, using a torque wrench.  Following attainment of 10 percent 
of the specified torque, 100 percent of the specified torque shall be reached within 7 or fewer 
complete turns of the nut.  If the specified torque is not achieved within the required number of 
turns, the anchor shall be removed and replaced unless otherwise directed by the Architect and 
Structural Engineer. 

D. Cartridge Injection Adhesive Anchors: Clean all holes in accordance with manufacturer 
instructions to remove loose material and drilling dust prior to installation of adhesive. Holes may 
be dry, damp or wet.  Inject adhesive into holes proceeding from the bottom of the hole and 
progressing toward the surface in such a manner as to avoid introduction of air pockets in the 
adhesive.  Follow manufacturer recommendations to ensure proper mixing of adhesive 
components.  Sufficient adhesive shall be injected in the hole to ensure that the annular gap is 
filled to the surface. Remove excess adhesive from the surface.  Shim anchors with suitable 
device to center the anchor in the hole.  Do not disturb or load anchors before manufacturer 
specified cure time has elapsed. 

E. Observe manufacturer recommendations with respect to installation temperatures for cartridge 
injection adhesive anchors and capsule anchors. 
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3.02 ADJUSTING 

A. Remove and replace misplaced or malfunctioning anchors.  Fill empty anchor holes and patch 
failed anchor locations with high-strength non-shrink, nonmetallic grout.  Anchors that fail to meet 
proof load or installation torque requirements shall be regarded as malfunctioning. 

3.03 SITE QUALITY CONTROL 

A. Special Inspection and Testing, General:  See Section 01 45 20.  Special Inspection and testing 
of post-installed anchors will be performed by an independent testing agency engaged by the 
Owner. 

B. Testing of Post-Installed Anchors: . Quality control testing shall be performed by independent 
testing agency. A manufacturer's representative shall be available to consult with the testing 
agency prior to and during the testing. 
1. Testing: Comply with Expansion Anchor Bolt Notes on Structural Drawings. 

C. Special Inspection: See Section 01 45 20. 
1. Special inspection is required for all post-installed anchor installations. 

END OF SECTION 
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SECTION 05 12 53 
 

MISCELLANEOUS STRUCTURAL STEEL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Structural steel anchorages and support assemblies connecting to existing structure, 

including, but not necessarily limited to, the following. 
a. Duct support framing and bracing. 
b. Edge supports for new roof openings. 
c. Workstation anchorage. 
d. Refrigerator anchorage. 

B. Related Requirements: 
1. General Notes on Structural Drawings. 
2. Post-Installed Concrete Anchors:  Section 05 05 19. 
3. Bracing:  Section 05 40 00 Cold-Formed Metal Framing. 
4. Metal Fabrications:  Section 05 50 00. 

1.02 REFERENCES 

A. Reference Standards:  See Section 01 42 00.  Comply with listed reference standards except as 
superseded by notes on the Drawings or by these Specifications. 

  1. Design, Detailing, Fabrication and Erection:  ANSI/AISC 360-10 - Specification for Structural 
Steel Buildings, June 22, 2010. 

  2. AISC 303-10 - Code of Standard Practice for Steel Buildings and Bridges, limited to the 
following: 

   a. Fabrication, Delivery and Erection of Steel:   Comply with Sections 5 through 8. 
3. American Welding Society (AWS) Standards: 

a. AWS D1.1/D1.1M:2015 – Structural Welding Code – Steel. 
  4. Society for Protective Coatings SSPC-PA 1 -  Shop, Field and Maintenance Painting of 

Steel. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, action and return in accordance with Section 01 33 00. 

B. Shop Drawings:  Submit shop and erection drawings for all members and assemblies under this 
Section. 
1. Shop drawings shall be original drawings produced by the subcontractor or supplier and 

shall not be reproductions of the Contract Documents. 
2. Shop drawings shall clearly indicate the following: 

a. Profiles, sizes, spacing, and locations of structural steel members. 
b. Connections, attachments, and anchorages. 

1.04 INFORMATIONAL SUBMITTALS 

A. Certificates: 
1. Mill Test Reports:   

a. Upon request, furnish for all structural steel supplied.   
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b. Furnish mill test reports and load test results of each lot of high strength bolts if 
requested by Architect. 

1.05 QUALITY ASSURANCE 

A. Qualifications:   
1. Welder Qualifications:  Welding shall be performed only by certified welding operators 

currently qualified in accordance with the testing procedures of AWS D1.1 for the weld types 
and positions required for the installations indicated.. 
a. If recertification of welders is required, retesting shall be Contractor's responsibility. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 66 00. 

B. Storage and Handling Requirements: 
1. Steel:  Store members above ground on platforms, skids or other supports and stored 

upright to prevent twisting.  Protect steel from corrosion. 

PART 2 PRODUCTS 

2.01 STRUCTURAL STEEL SHAPES 

A. Channels (C and MC) and Angles (L):  ASTM A36. 

B. Bars and Plates:  ASTM A36. 

C. Steel Tubes:  ASTM A500, Grade B. 

2.02 FASTENERS, ANCHORS AND WELDING MATERIALS 

A. Bolts:  ASTM A307. 
1. Type:  Type N with bolt threads included in shear plane. 

B. Nuts:  ASTM A563. 

C. Washers:  Provide flat circular washers or square or rectangular beveled washers as indicated or 
required for each bolted connection. 

D. Welding Materials for Steel: 
1. Filler Metals for Welding:  Meet requirements of AWS D1.1. 

a. Strength Level:  In accordance with AISC and AWS specifications for base metals 
joined, weld type, and direction of applied load to weld. 

2. Welding Electrodes:  AWS 5.1 or A 5.5. 

2.03 FABRICATION 

A. General:  Fabricate structural steel in accordance with AISC specifications. 

B. Connections:  Fabricate structural steel components with shop-welded connections or shop-
bolted connections as indicated and to provide for field-welded or field-bolted connections as 
shown or noted on the Drawings.   
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C. Finished Work:  Finish work in accordance with accepted shop drawings. 
1. Work:  True and free from twists, kinks, buckles, open joints and other defects. 

D. Welding:  Comply with AISC Specifications and AWS D1.1.   
1. Weld sizes not indicated on Drawings shall be ¼-inch continuous fillet but not less than AISC 

specified minimum based on thickness of parts joined. 

2.04 SHOP FINISHES 

A. General: 
1. Structural Steel Surfaces: Clean and shop coat all fabricated items with shop primer in 

accordance with SSPC-PA 1. 

B. Shop Primer: Comply with OSHA Subpart R.  One of the following. 
1. Tnemec Series 10 modified alkyd primer. 
2. Society for Protective Coatings Specification SSPC-Paint 25 lead and chromate free primer.  

C. Shop Priming: 
1. Surface Preparation:  After fabrication and shop assembly, clean off all loose rust, loose mill 

scale and weld spatter, slag or flux deposits in accordance with SSPC procedures as 
follows: 
a. Surfaces to be Concealed in the Completed Structure:  SSPC-SP 3 Power Tool 

Cleaning or better. 
b. Surfaces to be Exposed in the Completed Structure:  SSPC-SP 6/NACE No. 3 

Commercial Blast Cleaning. 
2. Shop Paint Thickness:   

a. Standard Shop Primer:  2.5 dry film mils. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Protection:  Protect adjacent materials or areas below from damage due to weld splatter or 
sparks during field welding. 

B. Field Measurements:  Take measurements on site as required for correct fabrication and 
installation.  Be responsible for errors in fabrication and for correct fit of structural steel. 

3.02 INSTALLATION 

A. General:  Follow applicable provisions of AISC specifications. 

B. Install structural steel to lines and elevations indicated within specified erection tolerances. 
1. Align and adjust accurately before fastening. 
2. Splice only where indicated on Drawings. 
3. Field correction of fabricated items by gas cutting not allowed. 

C. Field Connections:  Make connections between steel members with bolts or field welding as 
indicated. 
1. Clean existing surfaces before welding to existing steel. 
2. Tighten bolts to snug tight condition with nut rotation sufficient to bring all plies in joint into 

firm contact. 
3. Drifting or cutting to enlarge unfair holes not allowed. 
4. Make minor corrections by reaming. 
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D. Field Modification:  Using cutting torch for field modification or refabrication of structural steel not 
allowed without written acceptance of Architect.  Be responsible for errors in fabrication and for 
correct fit in field. 

E. Allowable Tolerances:  Comply with requirements of AISC Code of Standard Practice. 
1. Deviation of member working point horizontal location and elevation with respect to the 

supporting member shall not exceed plus-or-minus 1/16-inch from the location and elevation 
shown on Drawings. 

END OF SECTION 
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SECTION 05 40 00 
 

COLD-FORMED METAL FRAMING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Structural metal stud framing, vertical and horizontal. 
  2. New sister studs to reinforce existing studs as indicated. 

3. Metal stud braces. 
4. Deflection tracks. 
5. Flat strap connections. 
6. Soffit framing. 
7. Other structural metal stud framing as indicated. 

 
1.02 REFERENCES 
 
 A. Reference Standards:  See Section 01 42 00.  Comply with following: 
  1. ANSI/AISI Standards: 
 a. AISI S100-2012 - North American Specification for the Design of Cold-Formed Steel 

Structural Members. 
 b. AISI S200-12 – North American Standard for Cold-Formed Steel Framing – General 

Provisions. 
 c. AISI S201-12 – North American Standard for Cold-Formed Steel Framing – Product 

Data. 
2. American Welding Society (AWS) Standards: 

a. AWS D1.3/D1.3M:2008 – Structural Welding Code - Sheet Steel. 
  3. ASTM C955 - Load-Bearing (Transverse and Axial) Steel Studs, Runners (Tracks), and 

Bracing or Bridging for Screw Application of Gypsum Board and Metal Plaster Bases. 
  4. Steel Stud Manufacturers Association (SSMA) – Product Technical Information. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, action and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit two copies of manufacturer's current catalog literature and installation 

instructions for each product specified under this Section with all materials and accessories 
plainly identified.   

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Acceptable Manufacturers: 
1. Allied Studco; www.studco.com. 
2. California Expanded Metal Products Company (CEMCO); www.cemcosteel.com.   
3. ClarkDietrich Building Systems LLC, www.clarkdietrich.com.  
4. Marino\WARE; www.marinoware.com. 
5. Angeles Metal Systems.   

 
  B. Substitution Requests:  In accordance with Section 01 25 00. 
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2.02 MATERIALS 

A. Steel Mechanical Properties:  Conform to requirements of AISI Specification, Section A3. 
  1. Minimum Yield Point for Material 16 Gage to 10 Gage in Thickness:  50,000 psi. 
  2. Minimum Yield Point for Material 18 Gage and Less in Thickness:  33,000 psi. 
 
 B. Steel Sectional Properties and Design:  Computed in accordance with AISI Specification. 
 
 C. Steel Studs, Tracks, Bracing, Bridging and Related Metal:  ASTM C955. 
  1. Sizes and locations as indicated on Drawings.  

D. Blocking:  16 gage by 6-inch, 50 ksi sheet metal, unless heavier gage is indicated on Drawings. 

E. Finish:  Corrosion resistant galvanized coating conforming to ASTM A653, G60 minimum. 
 
2.03 FASTENERS 
 
 A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  ASTM A90, hot-dip galvanized. 
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 
 A. Connections:   

1. Double Studs at Door Jambs:  Welded. 
2. Other Connections:  Screwed as indicated on the Structural Drawings. 

 
 

END OF SECTION
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SECTION 05 50 00 
 

METAL FABRICATIONS 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Section Includes: 

1. Steel support for counters and open front sink cabinet. 
2. Stainless steel bumper for duct enclosure. 
3. All other miscellaneous angles, channels, tubes and plates as indicated and required, and 

not indicated and specified as structural steel. 
 
 B. Related Requirements: 
  1. Post-Installed Concrete Anchors:  Section 05 05 19. 

2. Miscellaneous Structural Steel:  Section 05 12 53. 
3. Field Painting:  Section 09 91 23 Interior Painting. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. American Institute of Steel Construction (AISC): 

a. Design, Detailing, and Fabrication:  ANSI/AISC 360-10 - Specification for Structural 
Steel Buildings. 

b. AISC 303-10 - Code of Standard Practice for Steel Buildings and Bridges, limited to the 
following: 
1) Fabrication, Delivery and Erection of Steel:   Comply with Sections 5 through 8. 
2) Fabrication, Erection, and Dimensional Tolerances for Exposed Steel Fabrications:  

Comply with Section 10. 
2. ASTM International Standards; www.astm.org: 

a. ASTM A240/A240M-16 - Standard Specification for Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for 
General Applications. 

b. ASTM A276/A276M-16a - Standard Specification for Stainless Steel Bars and 
Shapes. 

2. American Welding Society (AWS) Standards: 
a. AWS D1.1/D1.1M:2015 – Structural Welding Code – Steel. 

3. Society for Protective Coatings (SSPC): 
a. SSPC-PA 1 -  Shop, Field and Maintenance Painting of Steel. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit product data for all manufactured stock items specified under this Section, 
including the following. 
1. Anchorage and suspension assembly for CAV box. 
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C. Shop Drawings:  Submit for all custom fabricated items under this Section.   
1. Shop drawings shall clearly indicate the following: 

a. Profiles, sizes, spacing, and locations of members. 
b. Connections, attachments, and anchorages. 
c. Size and type of fasteners. 
d. Finishes, coatings and shop painting. 

2. Include erection drawings, elevations and details where applicable.   
3. Indicate weld lengths and sizes. 

1.04 QUALITY ASSURANCE 

A. Qualifications:   
 1. Welder Qualifications:  Welding shall be performed only by certified welding operators 

currently qualified in accordance with the testing procedures of AWS D1.1 for the weld types 
and positions required for the fabrications and installations indicated. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 65 00 and Section 01 66 00. 

B. Storage and Handling Requirements:  
1. Store metals above ground on platforms, skids, or other supports.  Protect metals from 

corrosion. 
2. Store other materials in weathertight and dry place, until ready for use. 

PART 2 PRODUCTS 

2.01 CARBON STEEL MATERIALS 

A. Carbon Steel Shapes, Bars and Plates:  ASTM A36. 

B. Steel Pipe and Tubing:  ASTM A53, Grade B, or A500, Grade B, minimum wall thickness 11 
gage. 

C. Threaded Rod:  ASTM A36. 

D. Carbon Steel Fasteners and Anchors: 
1. Bolts:  ASTM A307. 
2. Nuts:  ASTM A563. 
3. Washers:  ASTM F436. 

E. Welding Materials for Carbon Steel:  
 1. Filler Metals for Welding:  Meet requirements of AWS D1.1. 
 2. Welding Electrodes:  AWS 5.1 or A 5.5. 

2.02 STAINLESS STEEL MATERIALS 

A. Stainless Steel Plate, Sheet and Strip:   
1. Chemistry and Annealed Mechanical Properties:  ASTM A240/A240M. 
2. Basic Finish, Flatness and Dimensional Tolerances:  ASTM A480/A480M. 

B. Hot or Cold Finished Bar and Structural Shapes: 
1. Chemistry and Annealed Mechanical Properties:  ASTM A276/A276M. 
2. Basic Finish, Straightness and Dimensional Tolerances:  ASTM A480/A480M. 
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C. United Numbering System (UNS) Types:   
1. Stainless Steel for Climate-Controlled and Mild Outdoor Applications:   

a. Up to 1/4-Inch Thickness:  Type 304. 

D. Maximum Sulfur Content: 0.005 percent maximum. 

2.03 FABRICATION 

A. Exposed Steel Fabrications:   Interior and exterior steel fabrications and connections which will 
remain exposed and subject to normal view by the public or occupants of the completed structure 
shall be subject to all requirements for Architecturally Exposed Structural Steel specified in 
Section 10 of the AISC Code of Standard Practice. 

B. Shop Assembly:  Fabricate custom metal fabrications as indicated, scheduled or listed in Article 
1.01. 

  1. Fabricate in accordance with details and accepted shop drawings.  
  2. Provide miscellaneous items of metal work indicated or as necessary to complete work. 
  3. Materials:  New stock of types and sizes indicated.  
  4. Make cuts clean and sharp with wire edges ground smooth.  Provide straight, rigid, and tight 

work, free from defects.  
  5. Close exposed ends of steel pipe or tubing with welded caps. 
  6. Verify dimensions on site prior to shop fabrication. 
  7. Fabricate items with joints neatly fitted and properly secured. 
  8. Fit and shop assemble, in largest practical sections, for delivery to site. 
  9. Exposed mechanical fastenings shall be flush, countersunk screws or bolts, unobtrusively 

located, consistent with design of structure, except where specifically noted otherwise. 
  10. Make exposed joints flush butt-type, hairline joints where mechanically fastened. 
  11. Supply components required for proper anchorage of metal fabrications.  Fabricate 

anchorage and related components of same material and finish as metal fabrication, unless 
otherwise specified or detailed. 

  12. Welding:  AWS D1.1.  Miter and cope intersections and weld all around.  Remove splatter, 
grind exposed welds to blend and contour surfaces to match those adjacent. 

  13. Substitutions:  Where exact sizes and weights called for are not available, secure Architect's 
acceptance of suitable sizes prior to proceeding. 

2.04 SHOP FINISHES 

A. Shop Painting for Temporary Corrosion Protection of Carbon Steel Fabrications Not 
Receiving Field-Applied Topcoat:  Follow SSPC-PA 1. 
1. Surface Preparation:   

a. After fabrication and shop assembly, clean off all oil and grease in accordance 
with SSPC-SP1 Solvent Cleaning procedures.  

b. Remove loose rust, loose mill scale and weld spatter, slag or flux deposits in 
accordance with SSPC-SP2 Hand Tool Cleaning procedures. 

2. Shop Painting:  Immediately after surface preparation, apply primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils. Use priming methods that result in full 
coverage of joints, corners, edges, and exposed surfaces. 
a. Shop Paint:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-

inhibiting primer. 



DELTA 4 DESIGN CHANGES 
12/11/2017 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center METAL FABRICATIONS 
SA Project No. 01667.00 05 50 00 - 4 

B. Shop Priming Carbon Steel Fabrications Indicated to Receive Field-Applied Intermediate 
Coat and Topcoat:  Follow SSPC-PA 1. 
1. Surface Preparation:  After fabrication and shop assembly, clean off all loose rust, 

loose mill scale and weld spatter, slag or flux deposits in accordance with SSPC-SP 
6/NACE No. 3 Commercial Blast Cleaning procedures. 

2. Shop Painting:  Immediately after surface preparation, apply primer according to 
manufacturer's written instructions. Use priming methods that result in full coverage 
of joints, corners, edges, and exposed surfaces. 
a. Primer:   

1) Primer Not Specified Elsewhere:  Fast drying, high solids, low VOC, heavy 
metal free, rust inhibitive, universal, alkyd metal primer compatible with 
either alkyd or acrylic topcoats. 

b. Primer Coating Thickness:  Where not otherwise specified, provide dry film 
thickness within range recommended by primer manufacturer’s published 
product data. 

C. Omit shop paint on the following surfaces, as applicable: 
1. Omit shop paint on surfaces to be enclosed in concrete, surfaces within two inches of 

a field weld location, and surfaces to receive welded studs. 

A. Shop Paint: 
1. Steel Items to Receive Painted Finish or To Be Concealed in Completed Structure:  One of 

the following. 
a. Tnemec Series 10 modified alkyd primer. 
b. Society for Protective Coatings Specification SSPC Paint 25 lead and chromate free 

primer. 

B. Shop Priming: 
1. Surface Preparation:  After fabrication and shop assembly, clean off all loose rust, loose mill 

scale and weld spatter, slag or flux deposits in accordance with SSPC procedures as 
follows: 
a. Surfaces to be Concealed in the Completed Structure:  SP-3 power tool cleaning. 
b. Surfaces to be Exposed in the Completed Structure:  SP-6 commercial blast cleaning. 

2. Paint Application:  Shop coat fabricated items with shop paint in accordance with SSPC-PA-
1. 
a. Omit shop paint on surfaces to be enclosed in concrete and surfaces to be field welded. 
b. Standard Shop Paint Thickness:  2.5 dry film mils. 

D. Stainless Steel Finishes:  As selected by Architect from the following. 
1. Stainless Steel Plate, Sheet and Strip:  ASTM A480, mill finish. 
2. Textured or Embossed Sheet or Strip:  ASTM A947M-95(2004). 
3. Surface Roughness: 

a. Acceptable Surface Roughness for Smooth Finishes:  Ra 0.5 microns or less. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Weld or bolt items securely in place or otherwise fasten as indicated on the Drawings or accepted 
shop drawings.  Include items indicated, scheduled or listed in Article 1.01.  

B. Install items square and level, accurately fitted and free from distortion or defects. 
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C. Field Welds: Perform field welding in accordance with AWS D1.1.   
  1. Painted Fabrications:  Grind smooth and touch up with compatible primer. 

3.02 ADJUSTMENTS 

A. Repair of Defective Work:  Remove stained or otherwise defective work.  Replace with new 
material. 

END OF SECTION 
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SECTION 06 10 53 
 

MISCELLANEOUS ROUGH CARPENTRY 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 

1. Roofing and flashing blocking. 
2. Miscellaneous blocking and supports. 
3. Miscellaneous wood sheathing. 
4. Preservative treatment. 
5. Fire-retardant treatment. 

 
 B. Related Requirements: 

1. Cementitious Board:  Section 06 16 63 Cementitious Sheathing. 
2. Architectural Wood Casework:  Section 06 41 00. 
3.2. Cutting and Patching of Modified Bituminous Membrane Roofing:  Section 07 02 52. 

 
1.02 REFERENCES 
 
 A. Reference Standards.  See Section 01 42 00.  Comply with the following: 
  1. Wood Framing:  Comply with requirements of the 2013 California Building Code and 

ANSI/AF&PA NDS-2012 National Design Specification for Wood Construction, as published 
by the American Wood Council of the American Forest and Paper Association. 

  2. Lumber:  Grading Rules for Lumber, latest edition, as published by Western Wood Products 
Association. 

  3. Plywood:  National Institute of Standards and Technology (NIST) – Voluntary Product 
Standard PS 1-09 - Structural Plywood. 

  4. Performance Rated Wood Sheathing Panels:   
   a. APA PRP-108 - Performance Standards and Policies for Structural-Use Panels. 
   b. National Institute of Standards and Technology (NIST) – Voluntary Product Standard 

PS 2-10 – Performance Standard for Wood-Based Structural-Use Panels. 
  5. Treatment: 
 a. AWPA C2 – Lumber, Timber, Bridge Ties and Mine Ties – Preservative Treatment by 

Pressure Processes. 
 b. AWPA C20 – Structural Lumber – Fire-Retardant Treatment by Pressure Process. 
 c. AWPA C27- Plywood – Fire-Retardant Treatment by Pressure Process. 
 d. AWPA P5 – Standard for Waterborne Preservatives. 
 e. AWPA Standard P17 - Fire Retardant Formulations. 
 f. AWPA Use Category System, Appendix H. 
 
1.03 QUALITY ASSURANCE 
 
 A. Grade Stamps: 
  1. Lumber:  Each piece shall be WWPA or WCLIB grade stamped. 
  2. Wood Sheathing:  Each panel shall be identified with the grade trademark of the APA. 
  3. Lumber Specified to be Preservative Treated:  Each piece shall be stamped to indicate 

compliance with AWPA pressure treatment standards. 
 
 B. Treatment Labels:  Label each piece of treated lumber. 
  1. Fire Treated Lumber:  UL labels. 
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1.04 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00.   
 
 B. Storage:  Stack all materials minimum of 6 inches above ground to ensure proper ventilation and 

cover with waterproofing covering. 
 
 
PART 2 PRODUCTS 
 
2.01 WOOD MATERIALS 
 
 A. General Requirements:   
  1. Lumber:  Sound, thoroughly seasoned, surfaced four sides, well manufactured and free from 

warp not correctable by bridging, blocking or nailing. 
  2. Moisture Content:  Provide dry lumber as defined by the American Softwood Lumber 

Standard PS 20, with moisture content limited to maximum 19 percent moisture content, 
graded S-DRY, KD or KD-HT, as documented by grade stamp. 

  3. Dimension Lumber Noted on Drawings to be Non-Combustible:  Fire retardant treated with 
chloride salts. 

 
 B. Blocking, Furring and Miscellaneous Dimension Lumber:  Douglas Fir-Larch or Hem-Fir. Standard 

Grade or Better. 
  1. Blocking in Contact with Roofing Membrane:  Pressure treated with preservative.   
 
 C. Miscellaneous Panels for Interior Application:  APA plywood BDX interior with exterior glue.  3/4-

inch thickness unless otherwise indicated. 
  1. Electrical Component Mounting:  Fire retardant treated. 
 
2.02 TREATMENT 
 
 A. Preservative Treatment of Dimension Lumber:  All blocking in contact with roof membrane, 

exterior plates, posts embedded in concrete, and blocking and plates in contract with concrete or 
masonry shall be pressure preservative treated. 

  1. Acceptable Products:  Osmose NatureWood Preservative or accepted substitute. 
  2. Type:  Waterborne, alkaline copper quaternary preservative system with co-biocide, 

registered by EPA as a non-restricted use pesticide. 
  3. Minimum Preservative Retention:   
   a. Plates and Blocking:  0.40 lbs of preservative per cubic foot of wood. 
  4. Water Repellent Additive:  Required. 
  5. Treated Wood:  Kiln-dried after treatment. 
 
 B. Fire Retardant Treated Plywood:  All sheathing required to be fire retardant-treated shall be 

pressure-treated in accordance with AWPA Standard C27 with an approved low hygroscopic, 
high temperature Interior Type A-HT fire retardant. 

  1. Each panel shall be labeled or marked by an approved independent testing agency. 
  2. After treatment, plywood shall be dried to an average moisture content of 15 percent or less. 
 
2.03 FASTENERS, ANCHORS AND HARDWARE 
 
 A. General:  Provide necessary bolts, screws, nails, clips, plates, straps, hangers, etc. necessary for 

completion of rough carpentry.  Provide correct material of proper size and strength for purpose 
intended conforming to specifications, drawings and applicable building codes.  Supply anchors 
to be cast into concrete and masonry for anchorage of wood for installation under other Sections. 
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B. Exterior Applications: Provide fasteners hot dip galvanized in accordance with ASTM A153. 

C. Fasteners for Use in Pressure Treated Wood:  One of the following: 
  1. Stainless steel. 
  2. Steel, hot-dip galvanized to G185 in accordance with ASTM A653. 
  3. Steel, Batch/Post Hot-Dip Galvanized in accordance with ASTM A153. 
  4. Steel, mechanically galvanized to Class 55 or greater in accordance with ASTM B695. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Conditions:  Verify that surfaces to receive rough carpentry are prepared to 

required grades and dimensions. 
 
3.02 INSTALLATION 
 
 A. General: 
  1. Perform in substantial manner consistent with accepted standards of carpentry trade. 
  2. Framing:  Erect plumb, level and true and rigidly anchor in place.  Cut framing square on 

bearings, closely fit, accurately set to required lines and levels. 
  3. Nail or spike members in accordance with IBC and General Structural Notes on Drawings. 
  4. Framing:  16 inches on center unless otherwise indicated. 
  5. Shims:  Do not use shims for leveling on wood or metal bearings.  Use steel shims with full 

bearing on masonry or concrete. 
  6. Metal Framing Anchors:  Install where required for proper connections in accordance with 

manufacturer's recommendations. 
 
 B. Anchors:  Unless otherwise indicated, bolt plates firmly to concrete or masonry with 3/8-inch by 

12 inches (3-inch horizontal leg) anchor bolts, 2'-0" on center or use powder-actuated fastening 
system.  

  1. Size and Spacing:  Accepted by Architect. 
 
3.03 WOOD BLOCKING AND MISCELLANEOUS LUMBER REQUIRED FOR WORK OF OTHER 

SECTIONS 
 
 A. General:  Cooperate with other trades.  Provide required grounds, blocking, wood backing and 

framing.  Perform necessary cutting and patching of rough carpentry work as required. 
 
 B. Interior Blocking:  Install blocking of size required for support of handrails, toilet and bath 

accessories, wall-mounted door stops, wall cabinets and other wall-mounted accessory items.  
Set true to line, level or plumb well secured in stud wall and flush with back of drywall or other 
wall finish. 

 
 C. Exterior Blocking: 
  1. Install blocking of size required for roof edge details and other locations as indicated.   
  2. Roof Blocking:  Anchor at 3 feet on center to resist force of 75 lbs. per lineal foot. 
 
 

END OF SECTION
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SECTION 06 16 63 
 

CEMENTITIOUS SHEATHING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Cementitious board at new roof curbs and duct penetrations through existing roof. 
 
 B. Related Requirements: 
 1. Miscellaneous Rough Carpentry:  Section 06 10 53. 
 
1.02 REFERENCES 

A. Abbreviations: 
 1. CBU:  Cementitious Backer Unit. 

B. Reference Standards:  See Section 01 42 00.  Comply with following:   
 1. ANSI A118.9-1999 - Test Methods and Specifications for Cementitious Backer Units. 
 
1.03 QUALITY ASSURANCE 
 
 A. Regulatory Requirements: 
 1. Sheathing product shall have a current ICC-ES report finding product to be an acceptable 

alternative product to those specified in the 2012 (or later) International Building Code. 
 a. Comply with all conditions of use stipulations in ICC-ES report. 
 
1.04 DELIVERY, STORAGE, AND HANDLING 
 
 A. General:  Comply with Section 01 60 00.   
 
 B. Delivery:  Deliver materials in original unopened packages, labeled with identification of 

manufacturer and brand name. 
 
 C. Storage:  Store in an enclosed shelter providing protection from damage and exposure to the 

elements.   
  1. Store cementitious backer units flat. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Acceptable Manufacturers and Products – Exterior Cementitious Backer Units: 
  1. Custom Building Products; www.custombuildingproducts.com - WonderBoard. 
  2. United States Gypsum Company (USG); www.usg.com - Durock Brand Exterior Cement 

Board. 
 
 B. Substitution Requests:  In accordance with Section 01 25 00. 
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2.02 EXTERIOR CEMENTITIOUS BOARD 

A. Composition:  ANSI A118.9.  Composed of stable Portland cement, aggregates, and 
reinforcements. 
1. Non-combustible in accordance with ASTM E136. 

 2. Unaffected by prolonged exposure to moisture. 
 
 B. Thickness:  1/2 inch unless indicated otherwise.   
 
2.03 ACCESSORY PRODUCTS 
 
 A. Fasteners:   
 1. Screws:  Sheathing manufacturer's standard No. 8 steel screws with corrosion resistant 

coating.  Provide type for steel framing. 
 
 B. Joint Tape:  Manufacturer's standard alkali-resistant joint tape. 
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 
 A. General:  Install sheathing in accordance with manufacturer’s instructions.  Comply with all 

conditions of use stipulations in ICC-ES report. 

B. Install CBU with smooth side facing out. 
 
 C. Fasten backer board to framing using specified fasteners, beginning in the field of the board and 

working out to the edges.   
  1. Space fasteners at maximum 8 inches along each stud or support. 
  2. Space fasteners a minimum of 3/8 inch from any edge of the board. 
 
3.02 PROTECTION 
 
 A. Cementitious Sheathing in Contact with Metals:  Coat with asphaltic paint or apply other approved 

isolation between cementitious sheathing and metal to prevent corrosion. 
 
 

END OF SECTION



 

 

    

D
IV

IS
IO

N
 0

7 
– 

TH
ER

M
A

L 
A

N
D

 M
O

IS
TU

R
E 

PR
O

TE
C

TI
O

N
 

 
 





 

 
TCMC Pharmacy USP 800 Upgrade CUTTING AND PATCHING 
Tri-City Medical Center OF BUILT-UP ROOFING 
SA Project No. 01667.00 07 02 52 - 1 

SECTION 07 02 52 
 

CUTTING AND PATCHING OF MODIFIED BITUMINOUS MEMBRANE ROOFING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Selective removal of existing roofing, rigid insulation, and sheet metal flashings down to 

existing structural concrete deck in areas indicated. 
2. Patching and flashing existing modified bituminous membrane roofing and insulation around 

new roof openings. 

B. Related Sections: 
1. Cutting and Patching:  Section 01 73 29. 
2. Selective Demolition:  Section 02 41 19. 
3. New Roof Blocking:  Section 06 10 53 Miscellaneous Rough Carpentry. 
4. Sheet Metal Flashing:  Section 07 60 00 Flashing and Sheet Metal. 
5. Manufactured Roof Penetration Seals:  Section 07 71 41. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Definitions:  Accept as otherwise specified, standard roofing terminology as defined by ASTM 
D1079 applies to this Section. 
1. Remove:  Detach from existing construction and legally dispose off-site, unless indicated to 

be removed and reinstalled. 

C. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. ASTM International Standards: 

a. ASTM C1289-16 – Standard Specification for Faced Rigid Cellular Polyisocyanurate 
Thermal Insulation Board. 

2. Factory Mutual Insurance Company Reference Standards:  
a. FM Approvals LLC; www.fmapprovals.com – FM Approval Standards: 

1) FMG Approval Guide; www.approvalguide.com. 
2) Class Number 4470 – Approval Standard for Class 1 Roof Covers. 

b. FM Global (FMG) Operating Standards: www.fmglobal.com. 
1) FMG Property Loss Prevention Data Sheet 1-28 – Wind Design, January 2012. 
2) FMG Property Loss Prevention Data Sheet 1-28R, 1-29R – Roof Systems, 

September 1998. 
3) FMG Property Loss Prevention Data Sheet 1-29 – Roof Deck Securement and 

Above-Deck Roof Components, April 2016. 
3. Underwriters Laboratories, Inc. Reference Standards: 

a. Roofing Materials and Systems Directory. 
b. UL 55-A – Materials for Built-Up Roof Coverings, 2004 edition. 

D. Guide References and Standard Practices: 
1. National Roofing Contractors Association (NRCA) – The NRCA Roofing Manual: Membrane 

Roof Systems – 2015. 
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1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:   
1. Coordinate work activities daily with Owner so Owner can place protective dust or water 

leakage covers over sensitive equipment or furnishings, shut down HVAC if needed, and 
evacuate occupants from below the work area if desired.  Provide not less than 72 hours’ 
notice of activities that may affect Owner’s operations. 

2. Coordinate work of this Section with work of other sections. Coordinate placement of wood 
blockings, inserts, nailing strips, cants, drain pan linings, etc.  Coordinate roof penetrations, 
equipment bases and other conditions as required. 
a. Roof drains or scuppers that are not at proper level to drain finished roof shall be reset 

before proceeding by contractors responsible for installation. 

B. Roofing Conference:  See Section 01 31 00. 
1. Before beginning roofing removal and patching, hold conference with General Contractor’s 

Superintendent, roofing contractor(s), and roofing manufacturer’s representatives.  Notify 
Architect and Owner’s Representative of meeting at least 10 days in advance. 

2. Discuss all matters pertaining to roofing work, including procedures for removal of existing 
roofing, detailing, preparation, coordination between trades, weather restrictions, structural 
loading limitations of roof deck during and after roofing, installation techniques and 
procedures, phasing and scheduling. 
a. Review temporary protection requirements. 
b. Review roof drainage during each stage of roofing work, including roof drain plugging 

and plug removal procedures. 
c. Review Owner notification requirements. 
d. Review filtering of HVAC air intakes. 

3. Take minutes and distribute to attending parties and Architect. 

1.04 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Prior to starting the roofing, the applicator shall submit to the Architect through the 
General Contractor copies of the manufacturer's specifications covering materials he proposes to 
apply.  Submit evidence of certified applicator status with specifications. 

1.05 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 

B. Certificates:  Submit evidence of certified applicator status for roofing product proposed for 
application. 

1.06 CLOSEOUT SUBMITTALS 

A. Procedures:  Submit for Project Record in accordance with Section 01 78 00. 

B. Warranties:  At completion of the Project, submit roofing and flashing warranties as specified. 

1.07 QUALITY ASSURANCE 

A. Qualifications: 
1. Installer Qualifications:  Employ original roofing subcontractor or other qualified 

subcontractor authorized to make revisions to existing roofing without affecting or limiting 
original warranty, guarantee or bond. 
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1.08 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 

B. Delivery and Acceptance Requirements:  Deliver materials in manufacturer's original, unopened 
containers with labels intact and legible. 

C. Storage and Handling Requirements:  Handle rolled goods to prevent damage to edges or ends.  
Store rolled goods on end.  Store off the ground and keep covered with waterproof covering.  
Materials that become wet will be subject to rejection. 

1.09 AMBIENT CONDITIONS 

A. Comply with manufacturer's recommendations.  

B. Do not apply roofing during wet weather. 

1.10 WARRANTY 

A. Existing Roof Warranty:  Submit evidence that existing roof warranty has not been voided by 
patching. 

B. New Warranty:  Roofing subcontractor shall provide and deliver a warranty against defects in 
materials and workmanship in patched roofing and flashings for a period of two years from 
completion of work. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Acceptable Modified Bituminous Membrane Roofing Materials Manufacturers: 
1. DERBIGUM Americas, Inc.. 
2. Firestone Building Products Company; www.firestonebpco.com. 
3. GAF Materials Corporation; www.gaf.com. 
4. Johns Manville, Inc www.specjm.com. 
5. Siplast; www.siplast.com. 
6. TAMKO Building Products, Inc.; www.tamko.com.  

B. Substitution Requests:  Required for all manufacturers not named as Acceptable Manufacturer. 
1. Submit in accordance with Section 01 25 00. 

2.02 TEMPORARY ROOFING  

A. Selection of materials and design of temporary roofing is responsibility of Contractor. 

2.03 ROOF INSULATION 

A. Insulation Type and Thickness:  Match existing.  Taper where required to maintain slope from 
edge to edge of new insulation. 
1. Facings:  Provide facings as appropriate for torch-applied bitumen roofing system if 

necessary to match existing roofing type. 
2. Fasteners:  Provide as recommended by manufacturer to achieve wind resistance rating 

required by local codes. 
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2.04 ROOF PATCHING SYSTEM 

A. Roof Patching System:  Match existing, including minimum number and composition of 
membrane roofing plies. 
1. Add plies if required to provide manufacturer’s warranty. 

B. Materials:  Match existing. 
1. Cold Process Adhesive:  Modified bituminous membrane compatible, 80 percent minimum 

solids content. 
2. Asphalt:  ASTM D312, Steep Grade, Type III, air blown asphalt manufactured specially for 

roofing. 
3. Emulsion:  ASTM D1227, Type I emulsion or fibrated emulsion. 
4. Surface Material:  Gravel to match existing. 

C. Flashings:  Match existing with system compatible with roofing. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. General:  Verify that work of other trades that penetrates roof deck has been completed.  
Examine surfaces for inadequate anchorage, drainage, foreign material, moisture and 
unevenness that would prevent the execution and quality of application of roofing system.  Do not 
proceed with application of roofing system until defects are corrected. 

B. Acceptance:  No roofing shall proceed until the surface to be covered is fully acceptable to the 
applicator. 

3.02 PREPARATION FOR SELECTIVE ROOF REMOVAL 

A. Protection:   
1. Maintain sufficient and suitable materials on-site to facilitate rapid installation of temporary 

protection in the event of unexpected rain. 
2. Protect interior spaces from infiltration of dust or debris during demolition of existing roofs 

and roof patching operations.  Include protection of concealed ceiling spaces. 
3. Protect paving and building walls adjacent to hoist prior to starting work with protective 

covering.   
4. Lap suitable protective covering materials at least 6 inches.  Secure protective coverings 

against wind.  Leave protective covering in place for duration of roofing work. 

B. Removal of Existing Roofing Gravel:  Remove gravel in areas to be patched by spudding down to 
the top surface of the existing roofing membrane. 

3.03 SELECTIVE ROOF REMOVAL 

A. Extent of Roof Removal, General:  Full roof tear-off at areas indicated.  Remove all existing 
roofing material(s), insulation, cover boards, base flashing, metal flashing, and deteriorated wood 
blocking and legally dispose of offsite. 
1. Except for items or materials indicated to be reused, reinstalled, or otherwise indicated to 

remain Owner’s property, demolished materials shall become Contractor’s property and shall 
be removed from Project site. 

B. Removal of Roofing:  Where indicated on Drawings, remove roofing gravel, roofing, insulation, 
flashing, and other roof components down to existing structural roof deck. 
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C. Remove only enough roofing to accommodate the day’s work and ensure the exposed area can 
be made 100 percent watertight at the end of the day or at first sign of inclement weather.  
Provide temporary roofing when necessary that deck be exposed for extended periods or 
overnight.  Remove temporary roofing membrane before installing new roofing. 

D. Do not damage metal counterflashings that are to remain.  Replace metal counterflashings 
damaged during removal with counterflashings of same metal, weight or thickness, and finish as 
new metal flashing. 

E. Roof Drains:  Maintain in functioning condition.  Prevent debris from entering or blocking roof 
drains and conductors using roof drain plugs specifically designed for this purpose. 

F. Cap and identify exposed utilities, if any. 

3.04 PREPARATION FOR ROOF PATCHING 

A. Surface Preparation:  Dry and broom clean before beginning roof patching. 

B. Inspect deck and substrates behind removed flashings after tear-off of roofing.   
1. If deck surface is not suitable to receive new roofing, or if structural integrity of deck is 

suspect, immediately notify Architect, and do not proceed with installation until directed by 
Architect. 

2. If areas of deck surface are noted to exhibit excessive deflection, to be noticeably out-of-
plane, appear to be conducive to water ponding or poor drainage, or otherwise detrimental to 
proper performance of roofing system, immediately notify Architect of such areas, and do not 
proceed with installation until directed by Architect. 

3. If parapet sheathing, curbs, adjoining walls, roof screen supports, or roof-penetrating items 
have deteriorated or been damaged, immediately notify Architect. 

C. Concrete Decks:   
1. Verify concrete deck to be visibly dry and free from moisture.  Test for moisture by plastic 

sheet method in accordance with ASTM D4263.  Do not proceed with roofing work if 
moisture condenses under plastic sheet. 

2. Remove all loose aggregate and debris by power broom and/or vacuum and legally dispose 
of offsite. 

D. Roof drains or scuppers that are not at the proper level to drain the finished roof shall be reset 
before proceeding. 

3.05 APPLICATION 

A. Vapor Barrier:  Patch to match existing. 

B. Insulation:  Fully adhere new insulation to structural roof deck at areas to be patched.  Comply 
with FM 1-90 wind requirements. Install no more insulation at one time than will be protected from 
rain or snow by installation of roofing membrane on the same day or prior to storm.  Install 
temporary water cutoffs at completion of each day's work and remove upon resumption of work. 

C. Membrane Roofing:  Apply, lap and splice in accordance with approved manufacturer's 
specifications using roofing torch method for heat welding as recommended.   
1. Complete installation of roofing system up to line of termination of day's work.   
2. Provide three-inch side laps and four-inch end laps.  
3. Take precautions to ensure full adhesion to substrate and full adhesion of laps. 
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D. Base Flashing:  Install in accordance with approved manufacturer's specifications and as 
detailed.  Extend base flashing a minimum of 8 inches up vertical surface and mop or nail in 
place. 

E. Aggregate:  Install poured flood coat and aggregate surfacing in accordance with requirements of 
roofing system manufacturer.  Pour flood coat uniformly over surface.  Apply aggregate uniformly 
and with complete coverage. 

F. Record of Work:  The Contractor shall keep a record indicating temperature and moisture 
conditions and the type and location of work being done during each day of roofing operation. 

3.06 CLEANING 

A. Upon completion, remove bitumen, asphalt and gravel from roof drains and scuppers and from 
exposed metal and masonry surfaces, gutters, etc. 

END OF SECTION 
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SECTION 07 26 16 
 

BELOW-GRADE VAPOR RETARDERS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Continuous vapor retarder under interior concrete floor slab-on-grade patches. 
 2. Compactible granular base over and under vapor retarder. 
 
 B. Related Requirements: 
  1. Concrete Floor Slab Patching:  Section 03 30 53 Miscellaneous Cast-in-Place Concrete. 

2. Trenching and Backfilling:  Section 31 23 33. 
 
1.02 REFERENCES 
 
 A. Reference Standards:  Comply with following except as modified by supplementary requirements 

of this Project Specification.  
  1. ASTM International Standard Specifications and Test Methods: 
   a. ASTM E154/E154M-08a(2013)e1 - Standard Test Methods for Water Vapor Retarders 

Used in Contact with Earth Under Concrete Slabs, on Walls, or as Ground Cover. 
    b. ASTM E1745-11 – Plastic Water Vapor Retarders Used in Contact with Soil or Granular 

Fill Under Concrete Slabs. 
 
 B. Guide References and Standard Practices:  Comply with recommendations of the following 

except as otherwise specified in this Project Manual. 
  1. American Concrete Institute (ACI) Committee Reports, Guides, Standard Practices, and 

Commentaries: 
a. ACI 302.1R-15 – Guide for Concrete Floor and Slab Construction. 
b. ACI 302.2R-06 – Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring 

Materials. 
  2. ASTM International Standard Practices: 
   a. ASTM E1643-11 – Standard Practice for Selection, Design, Installation, and Inspection 

of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete 
Slabs. 

 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit copies of manufacturer's current catalog literature for underslab vapor 

retarders. 
 
1.04 INFORMATIONAL SUBMITTALS 
 
 A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
 
 B. Manufacturer's Installation/Application Instructions:  
  1. Submit for underslab vapor retarders before beginning concrete floor slab patching. 
   a. Maintain one copy on site until completion of product application. 
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1.05 QUALITY ASSURANCE 

A. Installer Qualifications:   
  1. Vapor retarder installer shall have a minimum of two years’ experience on equivalent 

projects. 
 
1.06 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00.   
 
 B. Storage and Handling Requirements:  Comply with Manufacturer's printed instructions. 
  1. Vapor Retarder:  Protect from damage and keep dry. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Acceptable Manufacturers and Products:   
  1. Barrier-Bac, Inc., www.barrierbac.com – VB-250, 11 mil, three layer, co-extruded biaxially 

oriented polyethylene membrane. 
  2. Fortifiber Corporation, www.fortifiber.com - Moistop Ultra 10, 10 mil thickness polyolefin 

membrane. 
  3. Reef Industries, Inc., www.reefindustries.com - Griffolyn 10 mil, co-extruded polyolefin 

membrane. 
  4. Stego Industries, LLC, www.stegoindustries.com - Stego Wrap Class A Vapor Retarder, 

extruded 10 mil thickness polyolefin membrane manufactured with virgin resins. 
  5. W. R. Meadows, Inc., www.wrmeadows.com – Perminator 10 Mil Underslab Vapor Barrier, 

polyolefin-based membrane. 
 
 B. Substitution Requests:  in accordance with Section 01 25 00. 
 
2.02 DESCRIPTION 

A. Underslab Vapor Retarder:  ASTM E1745, Class B or better with ten mil minimum thickness. 
 
 B. Maximum Allowable Water Vapor Permeance:  0.04 perms when tested in accordance with 

ASTM E96, ASTM E154, or ASTM F1249. 
 
 C. Puncture Resistance:  Minimum 2200 grams when measured in accordance with ASTM D1709, 

Method B.  

2.03 GRANULAR BASE AND BLOTTER LAYER 

A. Compactible Granular Base Material For Placement Over Vapor Retarder:  Clean, fine-graded 
crusher fines or manufactured sand, having a uniform distribution of particle sizes ranging from 
the No. 4 through the No. 200 sieve, with 10 percent to 30 percent of particles passing a No. 100 
sieve, and not contaminated with clay, silt or organic material. 

 
 B. Moisture Content:  Dry.  Minimum moisture content to meet compaction requirements. 
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2.04 ACCESSORIES 

A. Vapor Retarding Seam Tape:  Manufacturer's standard for vapor retarder product used. 
1. Water Vapor Transmission Rate:  ASTM E96, 0.3 perms or lower. 
2. Color:  Contrasting. 

B. Vapor Proofing Mastic. 
  1. Water Vapor Transmission Rate:  ASTM E96, 0.3 perms or lower. 

C. Pipe Boots:  Construct pipe boots from vapor barrier material, pressure sensitive tape and/or 
mastic in accordance with manufacturer’s instructions. 

D. Perimeter/Edge Seal:  Manufacturer’s standard. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:   
1. Layout:  Verify layout of work before beginning installation.  
2. Subgrade:  Inspect subgrade to verify elevation and compaction requirements.   

B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 
Architect. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

3.02 PREPARATION 
 
 A. Subgrade Under Slabs and Vapor Retarder:  Fine grade to smooth, level surface. 
  1. Place approximately 2 inch thickness of fine-graded granular base material over subgrade.  

Roll or compact to provide smooth and level surface without jagged material protruding 
which could puncture vapor retarder. 

 
3.03 UNDERSLAB VAPOR RETARDER INSTALLATION 
 
 A. General:  Place vapor retarder under all interior slab on grade patches.   
  1. Install in accordance with Manufacturer's recommendations and ASTM E1643. 
  2. Use widest practical width of film. 
  3. Install compactible 2-inch granular blotter layer over vapor retarder before placement of 

concrete. 
 
 B. Laps:  Lap new vapor retarder sheet with existing vapor retarder not less than 6 inches around 

perimeter of all patches.  Tape seams in accordance with manufacturer's instructions. 
  1. Place top lap in direction of spreading of compactible granular base. 
 
 C. Penetrations:  Not allowed except for permanent utilities. 
  1. Carefully fit around service openings.   
  2. Cut film around pipes and conduit piercing retarder, and apply pressure sensitive tape to 

ensure maximum barrier effectiveness. 
  3. Construct pipe boots from vapor retarder material and pressure sensitive tape in accordance 

with manufacturer's instructions. 
 
 D. Place pipes, conduits, etc. on top of vapor barrier, taking care to prevent film punctures. 
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E. Repairs:   
  1. Repair any damage to film prior to placing granular base.   
  2. Apply patches of vapor retarder film, lapping damaged area minimum 6 inches and taping all 

four sides with manufacturer's tape. 
 
 F. Granular Blotter Layer:  Immediately prior to placement of concrete, cover vapor barrier with two 

inch thick uniform compactible granular material.  Compact in accordance with requirements of 
Section 31 23 33 for granular fill under floor slabs.  Protect granular layer from excessive 
moisture beyond minimum required for compaction until concrete is placed. 

 
3.04 SITE QUALITY CONTROL 
 
 A. Contractor's Quality Control:  The Contractor is responsible for quality control, including 

workmanship and materials furnished by his subcontractors and suppliers.  Contractor shall take 
all other reasonable measures necessary to ensure that underslab moisture is controlled, vapor 
retarder is complete, intact and undamaged prior to concrete placement, water/cement ratio of 
slab concrete is not exceeded, fresh concrete contains no more water than required for proper 
placement and cement hydration, and floor slab concrete is properly cured. 

 
 

END OF SECTION
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SECTION 07 60 00 
 

FLASHING AND SHEET METAL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Sections Includes: 
1. Flashing and counterflashing. 
2. Flashing at new curbs where ducts penetrate roof. 
3. Other new sheet metal flashing related to the above, indicated on the Drawings and not 

specified elsewhere. 

B. Related Requirements: 
1. Wood Blocking and Nailers:  Section 06 10 53 Miscellaneous Rough Carpentry. 
2. Cutting and Patching of Modified Bituminous Membrane Roofing:  Section 07 02 52. 
3. Sealants:  Section 07 92 00 Joint Sealants. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. FM Global (FMG) Operating Standards: www.fmglobal.com. 

a. FMG Property Loss Prevention Data Sheet 1-28 – Wind Design, January 2012. 
b. FMG Property Loss Prevention Data Sheet 1-29 – Roof Deck Securement and Above-

Deck Roof Components, April 2016. 
c. FMG Property Loss Prevention Data Sheet 1-49 – Perimeter Flashing, June 1985, 

Revised September 2000. 
2. National Roofing Contractors Association (NRCA): 

a. NRCA Roofing Manual: Architectural Metal Flashing Condensation and Air Leakage 
Control, and Reroofing - 2014. 

3. Sheet Metal and Air Conditioning Contractors National Association (SMACNA): 
a. Architectural Sheet Metal Manual, 7th Edition, 2012. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: Coordinate work of this section with work of other sections.   
1. Coordinate placement of wood blockings, inserts, nailing strips, cants, etc.   
2. Membrane Roofing and Sheet Metal in Contact with Roofing Membrane:  Coordinate with 

Section 07 02 52. 
3. Coordinate with work under Division 23 for welded duct flashing provided with HVAC work. 

B. Pre-Installation Conference:  Attend conference with roofing installer, roofing manufacturer's 
representative, General Contractor and Architect in accordance with Section 01 31 00 and 
Section 07 02 52. 

1.04 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
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B. Shop Drawings:  Include: 
1. Overall layout of sheet metal work. 
2. Type, thickness, and details of sheet metal components. 
3. Joints, expansion joints, attachment and anchoring of sheet metal components. 

1.05 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit in accordance with Section 01 78 36. 

1.06 WARRANTY 

A. Warranty:  Provide two year written warranty covering materials and installation for sheet metal in 
accordance with Section 01 78 36. 
1. Include that system shall be watertight and weatherproof.  
2. See Warranty in Section 07 02 52. 

PART 2 PRODUCTS 

2.01 DESIGN CRITERIA 

A. Fire/Windstorm Classification:  Comply with FMG Class 1-90. 

2.02 SHEET METAL 

A. Galvanized Iron:  ASTM A653 commercial quality sheet steel,  G90 commercial hot-dip 
galvanizing.  Provide gages as indicated and specified, 20 gage minimum. 
1. Field Finished Galvanized Iron:  Mill phosphatized for field painting under Section 09 90 00. 
1. Prefinishing:  Coil stock coated with PPG Duranar fluoropolymer coating or 

equivalent finish produced with Kynar 500 resin.   

2.03 FABRICATION 

A. Field Measurements:  Before fabricating sheet metal, verify shapes and dimensions of surfaces to 
be covered. 

2.04 ACCESSORIES 

A. Clips or Cleats:  Same material and gage as sheet metal being installed. 

B. Nails and Fasteners:  Same metal as metal being installed or other non-corrosive metal as 
recommended by sheet manufacturer.  Match finish of exposed heads with material being 
fastened. 

C. Screws and Bolts:  Round heads 

D. Solder:  ASTM B32, composition 50 percent tin and 50 percent lead.  Use muriatic acid killed with 
zinc or soldering flux. 

E. Sealant:  Approved type of polyurethane; see Section 07 92 00.  Roofers mastic is not 
acceptable. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Comply with Section 01 71 16:  
1. Layout:  Verify layout of work before beginning installation.  
2. Examine surfaces to receive flashing or sheet metal.  Surfaces shall be smooth, sound, 

clean and dry and fabric flashing in place before work is started. 

B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 
Architect. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

3.02 PREPARATION 

A. Protective Coating:  Coat contacting dissimilar metals with asphaltic compound. 

3.03 INSTALLATION 

A. Reference Standards:  Unless indicated otherwise on Drawings, workmanship and details shall 
comply with NRCA Manual, SMACNA Architectural Sheet Metal Manual, and FM Loss Prevention 
Data Sheet 1-49. 

B. Edges: 
1. Edges:  Hem all exposed edges, ½-inch unless otherwise indicated. 
2. Drips:  Angle bottom edges of vertical surfaces to form drips. 

C. Joints:  Make joints watertight and allow for expansion. 
1. Reinforce sheet metal corners as required. 
2. Reinforcement:  Conceal within finished assembly. 

D. Fastenings:  Use concealed hook strips and fasteners.  Exposed hook strips and fasteners not 
acceptable. 

E. Expansion and Contraction: 
1. Provide for thermal expansion and contraction and building movement in completed work. 
2. Make watertight and weathertight throughout.  
3. Unless otherwise indicated, provide expansion joints at maximum of 20 feet and not more 

than 4 feet from corners.  Seal joints with sealant in accordance with Section 07 92 00. 

3.04 SHEET METAL SCHEDULE 

A. Flashing and Counterflashing:  As detailed of 20 gage galvanized iron..  Lock and solder joints 
and hem exposed edges. 

END OF SECTION
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SECTION 07 71 41 
 

MANUFACTURED ROOF PENETRATION SEALS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Section Includes: 
1. Roof penetration sealing system comprised of manufactured modular polyester curbs, 

adhesive for installing in existing roofing, and pourable sealant. 
 

B. Related Requirements: 
1. Section 07 02 52 Cutting and Patching of Modified Bituminous Membrane Roofing. 

 
1.02 ADMINISTRATIVE REQUIREMENTS 
 

A. Coordination:  Coordinate with work under Division 26 Electrical to determine size and location of 
required roof penetrations and for scheduling of penetration sealing.  

 
B. Scheduling:  Schedule sealing of roof penetrations to occur immediately following installation of 

conduit through roof. 
 
1.03 ACTION SUBMITTALS 
 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
B. Product Data:  Submit manufacturer’s current technical product literature with all selected options 

clearly indicated. 
 
C. Shop Drawings: Submit layout drawing indicating locations and approximate dimensions of roof 

penetrations.  Coordinate with shop drawings prepared under Division 26. 
 

1.04 CLOSEOUT SUBMITTALS 
 

A. Warranty:  Submit in accordance with Section 01 78 36. 
 
1.05 WARRANTY 
 

A. Provide manufacturer’s standard 10-year warranty for system components. 
 
B. Installations in Warranted and Inspected Roof Systems:  Provide manufacturer’s twenty-year 

warranty. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 

A. Basis of Design Manufacturer and System: 
1. Manufacturer:  ChemLink, Inc.; www.chemlinkinc.com.  
2. System:  ChemCurb System, including following components. 

a. Standard ChemCurbs and/or E-Curbs as appropriate for penetration shapes and sizes 
required. 
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b. Adhesive:  M-1. 
c. Sealant:  Pro Pack. 

 
B. Substitution Requests:  In accordance with Section 01 25 00. 

 
2.02 DESCRIPTION 
 

A. Curbs:  Modular units as appropriate for sealing penetration shapes and sizes required. 
1. Standard Curbs:   

a. Height:  2 inches. 
b. Unit Shapes: 

1) Rounds:  Diameter as indicated. 
c. Color:  As selected by Architect from manufacturer’s standards. 

 
B. Adhesive:  High-strength, moisture curing, structural adhesive/sealant, zero VOC, that forms an 

elastic waterproof seal after curing. 
 
C. Sealant:  Self-leveling, non-shrinking sealant that cures to a flexible, long-lasting seal. 

 
2.03 MATERIALS 
 

A. Curbs:  Heavy-duty polyester resin. 
 

B. Sealant:  Two-part, 100 percent solids, pourable urethane. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verification of Conditions:   
1. Verify penetrations through roofing have been formed or cut to proper sizes. 
2. Verify piping, conduit, or other construction penetrating roof have been installed and that roof 

penetrations are ready for sealing. 
 
B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 

Architect. 
 
C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

 
3.02 PREPARATION 
 

A. Surface Preparation:  Remove all previously applied caulk, mastic, cement, asphalt and other 
contaminants from penetrations with a wire brush to ensure proper bonding. Brush away all 
gravel and loose granules. 

 
3.03 INSTALLATION 
 

A. General:  Follow manufacturer’s installation instructions. 
 
B. Seal the base of each penetration with adhesive by coating the penetrations to three inches 

above the roofline. 
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C. Apply two parallel beads of adhesive over the entire bottom surface of curb units. Tool the 
adhesive to a 1/8-inch deep coating. Apply excess adhesive to the bonding surface at the roofline 
to fill in and level all gaps and irregularities. 

 
D. Place the coated curb section on the roof surface, creating a half form. Press down firmly until 

adhesive extrudes from the outside edges. Tool adhesive to a 1/8-inch deep coating. Place the 
remaining section(s) of curb on the roof surface to complete the form. Press firmly in place until 
excess adhesive extrudes from the outside edge and scarf joints. Tool the joints smooth. Apply a 
bead of adhesive around the outside base of the installed curb, and tool to form a smooth fillet.  

 
E. Carefully pour sealer into the curb cavity and tool off to a smooth surface. 
 
F. Do not disturb the system until fully cured. 

 
 

END OF SECTION
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SECTION 07 84 00 
 

FIRESTOPPING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Penetration firestopping, fire-resistant joint sealants, fire safing, and smoke seals as 

indicated on the Drawings as well as the following areas: 
   a. All openings in fire-rated floors and walls both empty and those accommodating 

penetrating items such as cables, cable trays, conduits, pipes, ducts, etc. 
 
 B. Related Requirements: 

1. Joint Sealants:  Section 07 92 00. 
2. Mechanical and Electrical Work:  Divisions 21 through 28. 

 
1.02 REFERENCES 
 
 A. Guide References and Standard Practices:  Comply with recommendations of the following 

unless otherwise specified. 
  1. ASTM E2174-14b – Standard Practice for On-Site Inspection of Installed Fire Stops. 
  2. ASTM E2393-10a(2015) – Standard Practice for On-Site Inspection of Installed Fire 

Resistive Joint Systems and Perimeter Fire Barriers. 
  3. FCIA Firestop Manual of Practice. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit Manufacturer's printed product data indicating product characteristics, 

performance and limiting criteria for each product proposed for use. 
 
1.04 INFORMATIONAL SUBMITTALS 
 
 A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
 
 B. Installation Instructions:  Submit Manufacturer's installation instructions for each type of firestop 

required by the Project. 

1.05 CLOSEOUT SUBMITTALS 
 
 A. Procedures:  Submit the following in accordance with Section 01 78 00. 
 
 B. Documentation:  Compile and submit forms identifying products and technical parameters of each 

firestop installation performed, including manufacturer’s details of the system selected for the 
application. 

 
1.06 QUALITY ASSURANCE 
 
 A. Qualifications: 
 1. Installer Qualifications:  Firestopping shall be performed by a contractor trained or approved 

by firestop manufacturer.   
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B. Mock-Up:  Prepare job mock-up of each system proposed for use in the Project as directed by 
Architect.  Approved mock-ups may be left in place as part of the finished Project and will 
constitute the standard for remaining work. 

 
1.07 DELIVERY, STORAGE, AND HANDLING 
 
 A. Delivery and Acceptance Requirements:  Deliver all materials in original unopened packages fully 

identified with Manufacturer's name, trade name and UL label. 
 
 B. Storage and Handling Requirements:  Materials shall be stored off the ground and protected from 

environmental conditions as required by Manufacturer. 
 
1.08 AMBIENT CONDITIONS 
 
 A. Conform to Manufacturer's printed instructions for installation and when applicable, curing in 

accordance with temperature and humidity.  Conform to ventilation and safety requirements. 
1. Do not install firestopping products when ambient or substrate temperatures are outside 

limitations recommended by manufacturer. 
 
 B. Do not install firestopping products when substrates are wet due to rain, frost, condensation, or 

other causes. 
 
1.09 WARRANTY 
 
 A. Firestop Installer shall warrant that firestopping systems used meet firestopping requirements as 

herein specified. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Acceptable Firestopping Manufacturers and Systems: 
  1. 3M Fire Protection Products. 
  2. A/D Fire Protection Systems; www.adfire.com, division of the Carboline Company – A/D 

Firebarrier, 
  3. Hilti Corporation; www.us.hilti.com - Hilti Firestop Systems. 
  4. Nelson FireStop Products; www.nelsonfirestop.com. 
  5. The RectorSeal Corporation; www.rectorseal.com – Metacaulk Firestopping Products; 

www.metacaulk.com.. 
  6. Specified Technologies, Inc. (STI); www.stifirestop.com. 
  7. Tremco Fire Protection Systems Group of Tremco Incorporated; www.tremcofirestop.com, - 

TREMstop. 
 
 B. Basis of Design Fire Safing Manufacturer and Product:  Thermafiber, Inc.; www.thermafiber.com 

– Owens Corning Thermafiber Safing Insulation. 
  1. Size:  As required by fire rating and conditions.  
  2. Accessories;  Provide Thermafiber Safing Clips as required. 
 
 C. Substitution Requests:  In accordance with Section 01 25 00. 
 
2.02 FIRESTOPPING SYSTEMS DESIGN 
 
 A. Types of firestop to be used for each condition shall be the responsibility of the installer and shall 

comply with all specified regulatory requirements.   
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B. Provide a Flame (F) and Temperature (T) rating of at least one (1) hour but not less than the fire 
resistance rating of assembly being penetrated, as tested per ASTM E814. 

 
 C. Firestop contractor shall immediately notify the Architect if the firestopping systems herein 

specified cannot meet the requirements of the specification. 
 
2.03 MATERIALS 
 
 A. Regulatory Requirements:  Firestopping materials proposed for use on this Project shall conform 

to both Flame (F) and Temperature (T) ratings as tested by nationally accepted test agencies per 
ASTM E814 or UL 1479 fire tests.  The F rating and T rating must be a minimum of one (1) hour 
but not less than the fire resistance rating of the assembly being penetrated.  The fire test shall be 
conducted with a minimum positive pressure differential of 0.03 inches of water column. 

 
 B. General Requirements for Firestopping Materials: 

1. Materials shall be free of asbestos. 
2. Firestop materials in exposed areas shall be compatible with specified finishes. 
3. Materials shall conform to all applicable governing codes. 
4. All materials shall be compatible with the material penetrating the fire assembly.   
5. Provide products that upon curing, do not re-emulsify, dissolve, leach, breakdown or 

otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture characteristic during and after construction. 

6. Provide firestop sealants sufficiently flexible to accommodate motion such as pipe vibration, 
water hammer, thermal expansion and other normal building movement without damage to 
the seal. 

7. Pipe insulation shall not be removed, cut away or otherwise interrupted through wall or floor 
openings.  Provide products appropriately tested for the thickness and type of insulation 
utilized. 

8. Use sealants that comply with the limits for VOC content according to SCAQMD Rule #1168: 
 a. Sealants:  250 g/L. 
 b. Sealant Primers for Nonporous Substrates:  250 g/L. 
 c. Sealant Primers for Porous Substrates:  775 g/L. 
 
2.04 ACCESSORIES 
 
 A. Furnish all accessory materials such as fire safing batts, sleeves, sheet metal, sealants, etc. 

necessary to complete fire stopping systems unless furnished by others. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Existing Conditions: Contractor shall inspect and verify that the surface and 

condition of the substrates and all sleeves or blockouts furnished by others have no defects or 
errors that would interfere with the installation of the firestopping materials. 

 
 B. Notification:  Notify Architect in writing of any defects or errors in workmanship.  Do not proceed 

with work until all unsatisfactory conditions have been corrected. 
 
 C. Acceptance:  Start of installation of firestopping shall constitute the Contractor's acceptance of 

surfaces and conditions of substrates, sleeves and blockouts. 
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3.02 PREPARATION 

A. Clean surfaces and substrates of dirt, oil, loose materials and other foreign materials that may 
affect the proper bond or installation of the firestops in strict accordance with Manufacturer's 
written instructions. 

 
 B. Provide primers as required which conform to Manufacturer's recommendations for various 

substrates and conditions. 
 
 C. Do not apply firestops to surfaces previously painted or treated with a sealer, curing compound, 

water repellant or other coating unless tests have been performed to ensure compatibility of 
materials.  Remove coatings as required in compliance with Manufacturer's instructions. 

 
 D. Mask where necessary to protect adjoining surfaces.   
 
3.03 INSTALLATION 
 
 A. Install in strict accordance with Manufacturer's printed instructions to provide a Flame (F) and 

Temperature (T) rating of at least one (1) hour but not less than the fire resistance rating of the 
assembly being penetrated. 

 1. Equipment used shall be in accordance with firestop manufacturer's written installation 
instructions. 

 
 B. Ensure that all accessories such as anchoring devices, back-up materials, clips, sleeves, 

supports and other materials used in the actual fire test are installed. 
 
 C. Install firestops with sufficient pressure to properly fill and seal openings to ensure an effective 

smokeseal. 
 
 D. Tool or trowel exposed surfaces.  Remove excess firestop material promptly as work progresses 

and upon completion. 
 
 E. Following each installation, apply a label on or adjacent to each penetration firestop and at 

regular intervals along each fire-resistive joint sealant application.  Label shall identify and 
document firestopping system installed in accordance with FCIA Firestop Manual of Practice. 

 
3.04 SITE QUALITY CONTROL 
 
 A. Firestop contractor shall examine completed firestops to ensure proper installation and full 

compliance with this specification. 
 
 B. All areas of work must be accessible until inspection by the applicable code authorities. 
 
3.05 ADJUSTMENT 
 
 A. Correct unacceptable firestops and provide additional inspection to verify compliance with this 

specification at no additional cost. 
 
3.06 CLEANING 
 
 A. When finished work will be visible, clean adjacent surfaces in accordance with Manufacturer's 

printed instructions. Remove excess material and stains on surfaces as required. 
 
 B. If visible in the finished work, remove temporary dams after initial cure of firestops. 
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 C. Correct staining and discoloring on adjacent surfaces. 
 
 D. Remove all debris and excess materials entirely from site and leave work in a neat and clean 

condition. 
 
 

END OF SECTION
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SECTION 07 92 00 
 

JOINT SEALANTS 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Work Results:  Providing all caulking and sealant indicated on Drawings, specified herein, and not 

specified under other sections.  In general, seal all openings indicated on Drawings and at other 
locations requiring sealant to seal visually and against infiltration from air and water, or to provide 
acoustical isolation, including but not limited to following: 
1. Joints at penetrations of non-fire rated walls, decks and floors by piping and other service 

and equipment. 
2. Joints between items of equipment and other construction.  
3. Joints between door frames and adjacent materials. 
4. Open joints between similar or dissimilar materials as required to close and conceal jointing 

of the work. 
5. Joints at sound-insulated partitions. 
6. Flashing reglet and retainers. 
7. Other joints as indicated. 

 
 B. Related Requirements: 

1. Sealants Related to Roofing:  Section 07 02 52 Cutting and Patching of Modified Bituminous 
Membrane Roofing. 

2. Firestopping:  Section 07 84 00. 
3. Glazing Sealants:  Section 08 80 00 Glazing.  

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
 1. Coordinate installation of sealants with other construction trades.  

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit for each material and location of application. 

C. Samples:  Submit for each type of sealant for color selection. 

1.04 CLOSEOUT SUBMITTALS 

A. Warranty:  Submit in accordance with Section 01 78 36. 

1.05 QUALITY ASSURANCE 

A. Qualifications: 
1. Installer:  Company specializing in sealant application.  Separate subcontractor is required. 

a. Experience:  Continuously installed sealants in State of California for five years. 
2. Manufacturer's Technical Representative:  Obtain materials only from manufacturers who 

will, if required, send qualified technical representative to Project site, for purpose of advising 
installer of proper procedures and precautions for use of materials. 
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B. Certifications: 
 1. Elastomeric Sealants:  Listed by SWRI on SWR Institute Validation Program Validated 

Products List; www.swrionline.org.  

1.06 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 
  1. Protect materials from excessive moisture in shipment, storage, and handling.   

B. Delivery and Acceptance Requirements: Deliver materials to site in manufacturer's original, 
unopened containers and packaging, with labels clearly identifying material name and 
manufacturer, production date and/or product code. 

C.  Storage and Handling Requirements:  
 1. Storage:  Store materials in a clean, dry area not subject to extreme heat or cold in 

accordance with manufacturer's instructions. 
 2.  Handling: Protect materials during handling and installation to prevent damage. 

1.07 AMBIENT CONDITIONS 

A. Do not apply exterior sealants during wet weather or when outside temperature is below 
40 degrees F or apply interior sealants when inside temperature is below 60 degrees F. 

1.08 WARRANTY 

A. Warranty:  Provide three year written warranty covering materials and installation for sealants in 
accordance with Section 01 78 00 01 78 36.  

  1. Warranty:  Require installer, at no cost to Owner, to repair or replace sealants which fail to 
perform as airtight and watertight joints; or fail in joint adhesion, cohesion, abrasion 
resistance, weather resistance, extrusion resistance, migration resistance, stain resistance, 
color retention, or general durability; or appear to deteriorate in any manner not clearly 
specified as inherent quality of material by submitted manufacturer's data. 

PART 2 PRODUCTS 

2.01 PRODUCT OPTIONS 

A. Substitution Requests:  Required for all manufacturers and products not named as Acceptable or 
as Basis of Design, excepting types for which no manufacturer is named. 
1. During Bidding/Negotiation Period:  Submit in accordance with Document 00 26 00. 
2. During Construction Phase:  Submit in accordance with Section 01 25 00. 

2.02 MATERIALS, GENERAL 

A. Low-Emitting Material Requirements:  Use sealants that comply with the following limits for VOC 
content when calculated according to SCAQMD Rule #1168: 
1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

2.03 LATEX JOINT SEALANTS 

A. Interior Caulk and Sealants for Under Thresholds and Non-Moving Joints:  Acrylic latex, 
ASTM C834-10. 
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2.04 ELASTOMERIC JOINT SEALANTS 

A. Acceptable Manufacturers: 
1. Polyurethane Sealants: 

a. BASF; www.buildingsystems.basf.com, Sonolastic brand.  
b. Geocel Engineered Polymers. 
c. Pecora Corporation; www.pecora.com. 
d. Sika Corporation; www.usa.sika.com.  
e. Tremco, Inc.; www.tremcosealants.com. 

2. General Construction Sealants: 
a. BASF; www.buildingsystems.basf.com, Sonneborn brand.  
b. DAP Incorporated. 
c. Pecora Corporation; www.pecora.com. 
d. Sika Corporation; www.usa.sika.com.  
e. Tremco, Inc.; www.tremcosealants.com. 

3. Silicone Sealants: 
a. General Electric. 
b. Dow Corning; www.dowcorning.com. 
c. Pecora Corporation; www.pecora.com. 
d. Tremco, Inc.; www.tremcosealants.com. 

4. Fire-Resistant Sealants: 
a. BASF; www.buildingsystems.basf.com, Sonneborn brand.  
b. DAP Incorporated. 
c. Pecora Corporation; www.pecora.com. 
d. Sika Corporation; www.sikaconstruction.com.  
e. Tremco, Inc.; www.tremcosealants.com. 

B. Sealant Materials and Applications: 
1. Exterior Vertical and Overhead Joints Not Specified Otherwise:  Two-component 

polyurethane, ASTM C920, Type M, Grade NS, non-sag, Class 50, Use NT. 
2. Sealant at Lavatories, Tubs and Showers:  Silicone tub sealant. 

C. Primer:  As recommended by sealant manufacturer.  
 
 D. Colors:  As selected by Architect from standard colors. 

2.05 ACOUSTICAL JOINT SEALANTS 

A. Acceptable Manufacturers:  Following manufacturers are acceptable for applications as specified 
below. 
1. Pecora Corporation; www.pecora.com. 
2. Tremco, Inc.; www.tremcosealants.com. 
3. United States Gypsum Co; www.usg.com. 

B. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, latex 
sealant complying with ASTM C834 that effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E90. 
1. Acceptable Products – Non-Fire Rated Partitions and Ceilings: 

a. Pecora Corp. - AC-20 FTR Acoustical and Insulation Sealant.  Acrylic latex type. 
b. Pecora Corp. – AIS-919 Acoustical and Insulation Latex Sealant. 
c. Tremco, Inc. – Tremflex 834 Siliconized Interior Acrylic Latex Sealant. 
d. United States Gypsum Co. - SHEETROCK Brand Acoustical Sealant. 

2. Acceptable Products –Fire Rated Partitions and Ceilings: 
a. Pecora Corp. - AC-20 FTR Acoustical and Insulation Sealant.  Acrylic latex type. 
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C. Acoustical Sealant for Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, 
gunnable, synthetic-rubber sealant recommended for sealing interior concealed joints to reduce 
airborne sound transmission. 
1. Acceptable Products: 

 a. Tremco, Inc. - Tremco Acoustical Sealant. 

2.06 NON-RATED JOINT BACKING MATERIAL 

A. Acceptable Manufacturers: 
1. BASF; www.buildingsystems.basf.com – Sonolastic. 
2. Backer Rod Manufacturing Inc.; www.backerrod.com - Denver Foam. 
3. Dow Chemical Company - Ethafoam. 

B. Material:  Closed cell polyethylene foam. 

C. Shape:  Round rod or semi-circular type. 

D. Size joint backing material for minimum 30 percent compression when inserted in joint.   

2.07 FIRE-RATED JOINT BACKING MATERIAL 

A. Acceptable Manufacturers and Products:   
1. Backer Rod Mfg. Inc., Denver, Colorado - Ultra Block. 

B. Size:  As required for joint width. 

2.08 BOND BREAKER TAPE 

A. Tape:  Polyethylene tape or other plastic tape as recommended by sealant manufacturer to be 
applied to sealant-contact surfaces where bond to substrate or joint filler must be avoided for 
proper performance of sealant.  Provide self-adhesive tape wherever applicable. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Comply with Section 01 71 16: 
  1. Inspect joints to be sealed to application of any work under this section. 

B. Notification:  Notify General Contractor of any joints which cannot be put into proper condition to 
receive sealants in writing with copy to Architect. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

3.02 PREPARATION 

A. Preparation of Surfaces: 
  1. Clean surfaces in accordance with manufacturer's recommendations.  
  2. Mask edges, if required, to protect adjoining surfaces and produce a straight finish line. 
  3. Clean joint surfaces immediately before installation of sealant. Remove dirt, insecure 

coatings, moisture and other substances that would interfere with bond of sealant. 
  4. Do not proceed with installation of sealant over joint surfaces that have been painted, 

lacquered, waterproofed or treated with water repellent or other treatment of coating.  
Remove coating or treatment joint surfaces before installing sealant. 
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B. Priming:  If required, prime surfaces which are to be sealed with manufacturer's recommended or 
standard primer, after surfaces have been prepared as specified.  Before use, check primers for 
discoloration and dirt pick-up on adjacent surfaces.  If staining occurs, after exposure, take 
adequate measures to prevent primer from being applied over face of adjacent porous materials 
by masking or other suitable measures. 

C. Joint Backing: 
1. Joints:  Depth necessary to provide for specified allowable thickness of sealant and also 

required backing where and as specified.  Provide backing of extent and type as specified 
and required to provide for allowable depth of sealant. 

2. Back-up Materials for Sealants:  Non-staining, compatible with sealant and primer.  resilient 
nature, and as recommended by manufacturer of sealant. 

 a. Size and Shape:  As required by width of joint and specified. 
 b. Do not use materials impregnated with oil, solvents or bituminous materials. 

3. Compress backing material minimum of 30 percent when inserted in joint. Backing material 
for upper portion of joints shall be round rod or semi-circular in cross-section where in 
contact with sealant. 

D. Bond Breaker Tape:  Install where indicated and as required by manufacturer's recommendations 
to ensure that sealants will deform properly. 

3.03 APPLICATION 

A. Joint Sealing, General: 
1. Apply sealants in continuous beads without open joints, voids or air pockets, using ratchet 

hand gun or mechanical powered gun. 
2. Confine sealants to joint areas with masking tapes or other precautions.  Apply compounds 

in concealed compression joints accurately so that excess compound will not extrude from 
joints. 

3. Remove excess compound or sealant promptly as work progresses, and clean adjoining 
surfaces. 

4. In rough surfaces or joints of uneven widths, install sealant well back into joint.  Recess 
equal to width of joint, or 3/8-inch minimum at masonry. 

5. Use anti-tack agent where necessary to protect freshly applied sealant from public traffic and 
dirt. 

6. Slightly recess joints to facilitate painter's line.  Handtool and finish joints throughout 
construction. 

7. Comply with manufacturer's specifications and recommendations. 

B. Workmanship:  Employ only proven installation techniques, which will ensure that sealants will be 
deposited in uniform, continuous ribbons without gaps or air pockets, with complete "wetting" of 
joint bond surfaces equally on opposite sides. 

  1. Except as otherwise indicated, fill sealant rabbet to slightly concave surface, slightly below 
adjoining surfaces. 

  2. Where horizontal joints are between horizontal surface and vertical surface, fill joint to form 
slight cove, so that joint will not trap moisture and dirt. 

C. Joint Sizes:  Install sealants to depths as indicated or, as recommended by sealant manufacturer 
but within following general limitations: 

  1. For normal moving joints sealed with elastomeric sealants but not subject to traffic, fill joints 
to depth equal to 50 percent of joint width, but not more than 1/2-inch deep or less than 1/4-
inch deep. 

  2. For joints sealed with non-elastomeric sealants and calking compounds.  fill joints to depth in 
range of 75 percent to 125 percent of joint width. 
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D. Spillage: 
  1. Do not allow sealants or compounds to overflow or spill onto adjoining surfaces, or to 

migrate into voids of adjoining surfaces. Use masking tape or other precautionary devices to 
prevent staining of adjoining surfaces, by either primer/sealer or sealant. 

  2. Remove excess and spillage of compounds promptly as work progresses.  Clean adjoining 
surfaces by whatever means may be necessary to eliminate evidence of spillage.  Do not 
damage adjoining surfaces or finishes. 

E. Sinks, Lavatories and Showers:  Fill joints between dissimilar materials with silicone sealant. 

3.04 ACOUSTICAL SEALANT APPLICATION 

A. Comply with manufacturer’s instructions for particular conditions of installation in each case. 

B. Install materials to comply with sound control requirements noted on Drawings. 

C. Use a caulking-type gun, apply ¼-inch minimum round bead of sealant (1/2-inch maximum) to 
seal perimeter of each sound-insulated partition.   

D. Seal sound-insulated partitions on both sides where facings abut dissimilar materials; around 
perimeter, in the angle formed by panels and abutting dissimilar materials; at all intersections; at 
all panel terminations in door and window frames; and at control joint locations before attaching 
the control joint to the panels. Apply continuous beads of sealant around all openings formed for 
outlets, lights, etc. Completely butter the outside of electrical boxes. 

  1. Caulk ductwork penetrations. 

E. Cut gypsum panels with 1/8-inch maximum relief at perimeter to receive sealant.  Install before 
sealant skins. 

3.05 CURING 

A. Cure sealants and caulking compounds in compliance with manufacturer's instructions and 
recommendations, to obtain high early bond strength, internal cohesive strength and surface 
durability. 

3.06 SITE QUALITY CONTROL 

A. Field Samples:  Where directed by Architect, cut out and remove total of three samples consisting 
of undisturbed sealant and back-up material from joint.  Samples shall be 6 inches in length.  
Reseal cut out areas with same materials. 

3.07 CLEANING 

A. Clean soiled surfaces immediately.   

B. Replace any damaged material that cannot be cleaned with new material. 

3.08 PROTECTION  

A. Advise General Contractor of procedures required for protection of sealants during construction 
period, so that they will be without deterioration or damage (other than normal weathering) at time 
of acceptance. 

END OF SECTION
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SECTION 08 11 13 
 

HOLLOW METAL DOORS AND FRAMES 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 

A. Section Includes: 
1. Flush hollow metal doors. 
2. Hollow metal door frames. 

 
 B. Related Requirements: 

1. Hardware:  Section 08 71 00 Door Hardware. 
 
1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. American National Standards Institute (ANSI): 

a. ANSI A115 - Specifications for Door and Frame Preparation for Hardware. 
2. National Fire Protection Association (NFPA): 

a. NFPA 80 - Standard for Fire Doors and Other Opening Protectives, 2016 Edition. 

C. Guide References and Standard Practices:  Comply with recommendations of the following 
except as otherwise specified in this Project Manual. 
1. Hollow Metal Manufacturers Association (HMMA), a division of the National Association of 

Architectural Metal Manufacturers (NAAMM): 
a. ANSI/HMMA 840-07 –Installation and Storage of Hollow Metal Doors and Frames. 
b. ANSI/NAAMM HMMA 861-14 – Guide Specifications for Commercial Hollow Metal 

Doors and Frames. 
2. Steel Door Institute (SDI): www.steeldoor.org.  

a. SDI 111-09 - Recommended Details for Standard Steel Doors, Frames, Accessories 
and Related Components. 

1.03 COORDINATION 
 
 A. Templates:  Hardware templates for hardware mounted on hollow metal work shall be submitted 

under Section 08 71 00 directly to hollow metal manufacturer immediately after acceptance of 
hardware schedule.  Report failure to receive templates with reasonable promptness to General 
Contractor. 

 
1.04 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Shop Drawings:  Submit drawings indicating dimensions, layout and anchorage details of all 

hollow metal frames. 



DELTA 4 DESIGN CHANGES 
12/11/2017 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center HOLLOW METAL DOORS AND FRAMES 
SA Project No. 01667.00 08 11 13 - 2 

1.05 CLOSEOUT SUBMITTALS 

A. Submit the following in accordance with Section 01 77 00. 
  1. Fire Door and Frame Assemblies:  Submit documentation for Owner’s records of initial 

inspection and approval of fire door assemblies by inspector for authority having jurisdiction. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00 and with Manufacturer’s 
recommendations. 

B. Storage and Handling Requirements:  
1. Store frames in manner to prevent twisting. 
2. Doors with dimples or dents will be rejected. 

PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. Fire Rating:  Provide fire rating label acceptable to local building code authority on doors and 
frames indicated on the door schedule.  If any door or frame scheduled to be fire-rated cannot 
qualify for appropriate labeling because of its design, hardware or any other reason, advise 
Architect prior to submission of bids. 

2.02 HOLLOW METAL FRAMES 
 
 A. General:  Frames for hollow metal and wood doors, entrances, windows and borrowed lights, etc. 

indicated to be hollow metal shall be of design sections as detailed and assembled as indicated. 
 
 B. Gages: 
  1. Frames on Interior Walls:  16 gage steel. 
  2. Loose Glazing Beads:  Not less than 20 gage steel, corners butted.  
 
 C. Construction:  Construct frames encompassing one or more doors with sidelights or transoms, 

and steel window walls, etc., in rigid units of as large size as practical to reduce to minimum 
number of job-fabricated joints. 

  1. Joints and Connections Including Job-Fabricated Joints:  Welded and ground and entire 
assembly reinforced and braced as required to ensure absolute rigidity. 

  2. Provide expansion joints as indicated or required. 
  3. Where so indicated or as required, provide channel stiffening within and securely welded to 

frame member. 
  4. Do not used exposed screws except where specifically accepted. 
 
 D. Accessories: 
  1. Reinforcement for Hardware:  Machine frames for attachment of hardware, including 

mortising, reinforcing, drilling and tapping for hinges. 
   a. Butt Hinges:  Seven gage, 12 inches long. 
   b. Closers:  10 gage, 12 inches long, full width of frame or equivalent. 
   c. Strikes, Flush Bolts and Other Surface Mounted Hardware:  12 gage or equivalent. 
  2. Anchors:  Furnish anchors of type and number required for anchoring frames to structure, 

partitions, etc. as follows:   
   a. Three jamb anchors on seven foot high jamb. 
   b. Four jamb anchors on jambs over seven feet. 
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   Wire anchors will not be allowed.  Provide such installation instructions as are necessary to 
ensure proper installation of anchors. 

  3. Silencers:  Drill stop of lock jamb of each interior frame for installation of pneumatic rubber 
door silencers.  Silencers shall be furnished under Section 08 71 00, numbers as indicated 
on schedule. 

  4. Joints:  Conceal welded joints in two-sided mullions or similar sections behind glazing stops.  
Continuous weld and grind smooth exposed joints. 

5. Glazing Stops:  Provide removable metal stops, screwed to frame, at borrowed lights and 
window walls.  See Section 08 84 00 for glazing clearance requirements. 

   a. Unless indicated otherwise, glazing stops shall be 5/8-inch x 3/4-inch or 3/4-inch x 3/4-
inch cold-rolled channel, shaped as required or detailed and hand fitted to each 
opening. 

   b. Butt Joints:  Square and true and tightly fitted. 
   c. Fasten to frame with metal screws 18 inches on center, flathead, countersunk.  Do not 

over-tighten to cause indentations or puckering at screws.  Use vandalproof screws at 
exterior stops. 

 
 E. Hinges:  Install mortar protection box behind each hinge cut.   

2.03 HOLLOW METAL DOORS 

A. General:  Doors indicated to be hollow metal shall be hollow metal, flush, swing type doors of 
types indicated. 

B. Construction:  Construct hollow metal doors from 16 gage steel, fully welded, ground smooth and 
completely sound and fire insulated.  Manufacture hollow metal doors and panels with flush tops, 
sides and bottoms.  Plastic inserts are not acceptable.  All vertical seams shall be fully welded.  
Lock seams or epoxy filled seams are not acceptable. 

C. Labels:  Provide fire rated construction and UL labels where listed in door schedule. 

D. Hardware:  Mortise and reinforce doors to receive hardware.   
1. Hinges:  Seven gage steel plate, 9-inches, welded to continuous 16 gage interior edge 

channels or equivalent.  Drill and tap.  Use of coined or extruded holes not acceptable. 
2. Locks, Latches, Push/Pulls and Panic Devices:  12 gage steel spot welded to 16 gage 

interior edge channels or equivalent and designed to provide adequate support and 
reinforcement for required hardware. 

3. Closers:  Not less than 12 gage internal reinforcement.  Provide special attention to 
reinforcing doors where closers are to be bolted through door. 

E. Vents:  Provide louvers for interior doors, where indicated, which comply with SDI 111, with 
blades or baffles formed of 0.020-inch-thick, cold-rolled steel sheet set into 0.032-inch-thick steel 
frame. 
1. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside of 

exterior and on secure side of interior doors and frames. 

2.04 FINISH 
 
 A. Cleaning and Primer: 
  1. Thoroughly clean surfaces of grease, rust and scale to insure paint adherence.  Apply filler 

to doors where required to produce a smooth surface. 
  2. Apply one coat of baked-on factory primer. 
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PART 3 EXECUTION 

3.01 INSTALLATION 

A. Frames: 
1. Set steel frames accurately in accordance with details, straight and free of twist with head 

level and jambs plumb.  Rigidly anchor to walls and partitions and securely brace until 
surrounding work is completed.  Provide deflection clearances at frame heads where 
indicated. 

2. Field Welds:  Make welds full length of joints.  Remove splatter and grind exposed welds to 
match adjacent surfaces.  Provide Architect with ample notice to review welds before finish 
operations begin. 

3. Wherever possible leave spreader bars in place until frames are securely anchored. 
4. Jambs shall be filled with grout where frames occur in concrete or masonry walls. 
5. Provide special masonry anchorage devices where required for securing hollow metal 

frames to in-place masonry construction.  Set anchorage devices, opposite each anchor 
location in accordance with details on accepted shop drawings and anchorage device 
manufacturer's recommendations. 

B. Doors:  Apply hardware in conformance with hardware manufacturer's templates and instructions.  
Hang doors to be free of binding with hardware functioning properly. 
1. Clearance Tolerances: 

a. Head:  1/8-inch maximum. 
b. Jamb:  1/8-inch maximum. 
c. Between Doors (Pair):  1/8-inch maximum. 
d. Sill without Threshold:  1/2-inch maximum. 

C. Fire-Rated Door and Frame Assemblies:  Install in compliance with NFPA 80.   
1. Install with door clearances within limits listed in NFPA 80. 
2. Make no field modifications to door assembly that void the label. 

D. Miscellaneous Items: Install closures, panels, fillers, etc. as indicated. 

3.02 ADJUSTING 

A. At completion of job, adjust doors and hardware as required and leave in proper operating 
condition.  Adjust doors to freely swing, completely close, and positively latch. 

 
 

END OF SECTION 
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SECTION 08 31 00 
 

ACCESS DOORS AND PANELS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Access doors into ceiling spaces. 

B. Related Requirements: 
  1. Furnishing Access Doors as Specified in This Section for Plumbing Equipment:  Division 22 

Plumbing. 
  2. Furnishing Access Doors as Specified in This Section for Mechanical Equipment:  Division 

23 Heating, Ventilating, and Air Conditioning (HVAC). 
  3. Furnishing Access Doors as Specified in This Section for Electrical Equipment:  Division 26 

Electrical. 
  4. Openings for Access Doors and Finishing After Installation:  Applicable sections. 
 
1.02 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:   Manufacturer's current product data sheets describing products to be supplied 

with all selected options clearly identified, basic uses, components, materials, physical properties, 
precautions and limitations, applicable standards, approvals, and general installation procedures. 

 
 C. Shop Drawings:  Submit layout plan. 
 
1.03 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00.   
 
 B. Delivery and Acceptance Requirements:   
 1. Deliver materials in original packages bearing brand name and identification of 

manufacturer. 
 
 B. Storage and Handling Requirements: 
 1. Store doors, frames and panels under cover and in manner to prevent twisting.   
 2. Doors and panels with dimples or dents will be rejected. 
 
 
PART 2 PRODUCTS 
 
2.01 FLUSH-MOUNTED, NON-RATED ACCESS DOORS 
 
 A. Acceptable Manufacturers and Products – Flush-Mounted, Non-Rated Access Doors for 

Installation in Plaster Walls and Ceilings: 
  1. Acudor Products, Inc.; www.acudor.com - Model PS-5030. 
  2. J,L. Industries; www.jlindustries.com - Model PW. 
  3. Karp Associates, Inc.; www.karpinc.com - Model DSC-214 PL. 
  4. Milcor; www.milcorinc.com -Style K. 
  5. Nystrom Building Products; www.nystrom.com - Model NP. 
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  6. Williams Brothers Corporation of America; www.wbdoors.com - WB-PL. 
  7. Substitution Requests:  In accordance with Section 01 25 00. 
 
 B. Acceptable Manufacturers and Products - Flush-Mounted, Non-Rated Access Doors for 

Installation in Masonry, Tile, Concrete, or Gypsum Drywall: 
  1. Acudor Products, Inc.; www.acudor.com - Model UF-5000. 
  2. J.L. Industries; www.jlindustries.com - Model TM. 
  3. Karp Associates, Inc.; www.karpinc.com.- Model DSC-214M. 
  4. Milcor; www.milcorinc.com - Style M. 
  5. Nystrom Building Products; www.nystrom.com - Model NT. 
  6. Williams Brothers Corporation of America; www.wbdoors.com – WB Series. 
  7. Substitution Requests:  In accordance with Section 01 25 00. 
 
 C. Acceptable Manufacturers and Products - Flush-Mounted, Non-Rated Ceiling Panels Located in 

Non-Rated Drywall Ceilings:   
  1. Karp Associates, Inc. ; www.karpinc.com – Model KDW. 
  2. Substitution Requests:  In accordance with Section 01 25 00. 
 
 D. Sizes:  As indicated on Drawings or as required to properly service mechanical or electrical 

equipment. 
 
 E. Material:  Stainless steel.      
 
 F. Finish: 
  1. Stainless Steel:  No. 4 satin finish. 
 
 G. Locking Devices:  Screwdriver operated cam latch. 
 
2.02 RECESSED ACCESS DOORS 
 
 A. Acceptable Manufacturers and Products – Recessed, Non-Rated Access Doors for Installation in 

Plaster Walls and Ceilings: 
  1. Acudor Products, Inc.; www.acudor.com - Model AP-5010. 
  2. Karp Associates, Inc.; www.karpinc.com - Model DSC-210 PL. 
  3. Williams Brothers Corporation of America; www.wbdoors.com - WB-AP. 
  4. Substitution Requests:  In accordance with Section 01 25 00. 
 
 B. Acceptable Manufacturers and Products - Non-Rated Access Doors, Recessed for Cladding with 

Gypsum Drywall Panel, for Installation in Non-Rated Gypsum Board Walls and Ceilings: 
  1. Acudor Products, Inc.; www.acudor.com - Model DW-5015. 
  2. Karp Associates, Inc.; www.karpinc.com - Model RDW. 
  3. Nystrom Building Products; www.nystrom.com - Model RW. 
  4. Williams Brothers Corporation of America; www.wbdoors.com - WB-RDW. 
  5. Substitution Requests:  In accordance with Section 01 25 00. 
 
 C. Acceptable Manufacturers and Products - Non-Rated Access Doors, Recessed for Installation of 

Acoustical Ceiling Tile: 
  1. Acudor Products, Inc.; www.acudor.com - Model AT-5020. 
  2. Karp Associates, Inc.; www.karpinc.com - Model DSC-210. 
  3. Milcor; www.milcorinc.com - Style CT. 
  4. Nystrom Building Products; www.nystrom.com - Model RA. 
  5. Williams Brothers Corporation of America; www.wbdoors.com - WB-AT. 
  6. Substitution Requests:  In accordance with Section 01 25 00. 
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 D. Acceptable Manufacturers and Products –Fire-Resistive Access Doors, Recessed for Cladding 
with Double Layer Gypsum Drywall Panel, for Installation in Fire-Rated Gypsum Board 
Floor/Ceiling Assemblies: 

  1. Karp Associates, Inc.; www.karpinc.com – Model KATR.  
  2. Substitution Requests:  In accordance with Section 01 25 00. 
 
 E. Sizes:  As indicated on Drawings or as required to properly service mechanical or electrical 

equipment. 
 
 F. Material:  Stainless steel.      
 
 G. Finish: 
  1. Stainless Steel:  No. 4 satin finish. 
 
 H. Locking Devices:  Key operated cam locks. 
 
2.03 FIRE-RATED ACCESS DOORS 
 
 A. Acceptable Manufacturers and Products – Flush-Mounted Fire-Rated Access Doors: 
  1. Acudor Products, Inc.; www.acudor.com - Model FB-5050. 
  2. Karp Associates, Inc.; www.karpinc.com – Model KRP-150 FR. 
  3. J.L. Industries; www.jlindustries.com-  Model FD. 
  4. Milcor; www.milcorinc.com – Style UFR. 
  5. Nystrom Building Products; www.nystrom.com – Model IT. 
  6. Williams Brothers Corporation of America; www.wbdoors.com – Model WB-FR. 
  7. Substitution Requests:  In accordance with Section 01 25 00. 
 
 B. Fire Rating:   
  1. Provide fire rating label acceptable to local building code authority on access doors to be 

installed in fire rated walls and ceilings. 
  2. Walls:  1-1/2 hour UL “B” label. 
  3. Ceilings:  Approved by Warnock Hersey International for 3 hours. 
 
 C. Sizes:  As indicated on Drawings or as required to properly service mechanical or electrical 

equipment, but not larger than limit for required fire rating. 
 
 D. Material:  Stainless steel.      
 
 E. Finish: 
  1. Stainless Steel:  No. 4 satin finish. 
 
 F. Locking Devices:  Key operated cam locks. 
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 
 A. Access Doors: 
 1. Mechanical or Electrical Access:  Access doors required for access to mechanical or 

electrical equipment shall be provided under Division 22, Division 23, or Division 26 and 
installed by the trade responsible for the material in which door is located. 

 2. General Access:  Furnish access door indicated on Drawings for general access to be 
installed by trade responsible for material in which door is located. 
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3. Type: 
 a. Installation in Non-Rated Walls and Ceilings: 
 1) In Janitor Rooms, Mechanical and Electrical Rooms, and Other Rooms Generally 

Accessible to Staff Personnel Only:  Flush-mounted, non-rated. 
 2) Areas and Rooms Accessible to Public:  Recessed type, unless flush-mounted is 

specifically approved by Architect. 
 b. Installation in Fire-Rated Walls and Ceilings:  Fire-rated type. 
 1) Fire Rated Floor/Ceiling Assemblies:  Fire-resistive access door with double layer 

of gypsum board acceptable provided finished door retains fire rating of 
floor/ceiling assembly. 

 
 

END OF SECTION 
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SECTION 08 56 19 
 

PASS WINDOWS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
  1. Interior aluminum frame bi-parting transaction window. 

B. Related Requirements: 
  1. Glazing:  Section 08 80 00 Glazing. 

1.02 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit manufacturer's current catalog literature for windows, components and 
accessories proposed for installation.  Include printed data with selected options clearly indicated 
and in sufficient detail to indicate compliance with the Contract Documents.  

C. Shop Drawings:  Indicate frame profiles, size, type and spacing of frame anchors, reinforcement 
size and locations, details of joints and connections, and welding details. 

1.03 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 

B. Manufacturer’s Instructions: 
1. Submit Manufacturer's instructions for installation of windows and for cleaning glazing 

material. 

1.04 CLOSEOUT SUBMITTALS 

A. Submit the following for Project record: 
1. Operating and Maintenance Data:   
2. Warranties. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. General:  Comply with Section 01 65 00 and Section 01 66 00.  Protect windows during transit, 
storage and handling to prevent damage, soiling, breakage and deterioration.  

B. Delivery and Acceptance Requirements:  Deliver the materials to the Project with the 
manufacturer's labels intact and legible.   

C. Storage and Handling Requirements:  Properly store all frames, glazing material, etc. in a dry 
location and covered to protect them from damage before and after installation. 
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PART 2 PRODUCTS 

2.01 MANUFACTURERS  

A. Basis of Design Manufacturer:  Quickserv Corporation; www.quikserv.com. 

B. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer and Product. 
1. Submit in accordance with Section 01 25 00. 

2.02 DESCRIPTION 

A. Type:  Sliding interior self-closing serving window. 

B. Slider Configuration:  As indicated. 

C. Glazing:  1/4-inch clear tempered glass. 

D. Frames:  Aluminum frame modules shall be constructed of 6063-T5 extruded aluminum.   
1. Window glides on top-hung nylon slides.  
2. Poly-pile weather stripping and slide locks.  
3. Overall frame sizes are to be in accordance with the Drawings. 

E. Hardware: 
1. Keyed lock.  Coordinate with Section 08 71 00 Door Hardware. 

2.03 FINISHES 

A. Aluminum Finish:  Comply with AAMA 2604.  PVDF or FEVE, two-coat. 
1. Color:  White. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Pass/Service Windows:  Install as indicated and in accordance with manufacturer's instructions 
and approved shop drawings. 

B. Anchorage:  As indicated on accepted shop drawings.  All exposed anchor holes shall be used for 
anchoring. 

3.02 ADJUSTING 

A. At completion of job, adjust operable windows and hardware as required and leave in proper 
operating condition. 

B. No field alterations to the construction of the units shall be allowed unless approved by the 
manufacturer and the Architect. 

3.03 CLEANING 

A. Upon completion, clean exposed surfaces of frames and glazing products thoroughly in 
accordance with manufacturer's instructions; remove mastic smears and other unsightly marks. 
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3.04 PROTECTION 

A. Protect installed windows from damage or deterioration until acceptance of entire Project. 

B. Replacement:  Repair damaged units prior to completion and acceptance of the Project or 
replace with new, as directed. 

END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes:  

1. Mechanical and electrified door hardware for:  

a. Swinging doors. 

B. Exclusions:  Unless specifically listed in hardware sets, hardware is not specified in this 
section for: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section “Alternates” for alternates affecting this section. 
2. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold 

installation specified in this section. 
3. Division 26 sections for connections to electrical power system and for low-voltage wiring. 
4. Division 28 sections for coordination with other components of electronic access control 

system. 

1.2 REFERENCES 

A. UL - Underwriters Laboratories 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute  

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Key Systems and Nomenclature 

C. ANSI - American National Standards Institute 

1. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties 
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1.3 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 requirements. 
2. Highlight, encircle, or otherwise specifically identify on submittals deviations from 

Contract Documents, issues of incompatibility or other issues which may detrimentally 
affect the Work. 

3. Prior to forwarding submittal, comply with procedures for verifying existing door and 
frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” article, 
herein. 

B. Action Submittals: 

1. Product Data:  Product data including manufacturers’ technical product data for each item 
of door hardware, installation instructions, maintenance of operating parts and finish, and 
other information necessary to show compliance with requirements. 

2. Riser and Wiring Diagrams:  After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams:  For power, signal, and control wiring and including: 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification:  If requested by Architect, submit production sample or sample 
installations of each type of exposed hardware unit in finish indicated, and tagged with full 
description for coordination with schedule. 

a. Samples will be returned to supplier in like-new condition.  Units that are acceptable 
to Architect may, after final check of operations, be incorporated into Work, within 
limitations of key coordination requirements. 

4. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as 
illustrated by Sequence of Format for the Hardware Schedule as published by the Door 
and Hardware Institute.  Indicate complete designations of each item required for each 
door or opening, include: 

a. Door Index; include door number, heading number, and Architects hardware set 
number. 

b. Opening Lock Function Spreadsheet: List locking device and function for each 
opening. 

c. Type, style, function, size, and finish of each hardware item. 
d. Name and manufacturer of each item. 
e. Fastenings and other pertinent information. 
f. Location of each hardware set cross-referenced to indications on Drawings. 
g. Explanation of all abbreviations, symbols, and codes contained in schedule. 
h. Mounting locations for hardware. 
i. Door and frame sizes and materials. 
j. Name and phone number for local manufacturer's representative for each product. 
k. Operational Description of openings with any electrified hardware (locks, exits, 

electromagnetic locks, electric strikes, automatic operators, door position switches, 
magnetic holders or closer/holder units, and access control components). 
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Operational description should include how door will operate on egress, ingress, and 
fire and smoke alarm connection. 
1) Submittal Sequence:  Submit door hardware schedule concurrent with 

submissions of Product Data, Samples, and Shop Drawings.  Coordinate 
submission of door hardware schedule with scheduling requirements of other 
work to facilitate fabrication of other work that is critical in Project construction 
schedule. 

5. Key Schedule:  

a. After Keying Conference, provide keying schedule listing levels of keying as well as 
explanation of key system's function, key symbols used and door numbers controlled. 

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication.  Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. 
1) Forward bitting list, key cuts and key system schematic directly to Tri-City 

Medical Center, by means as directed by Tri-City Medical Center. 

f. Prepare key schedule by or under supervision of supplier, detailing Tri-City Medical 
Center’s final keying instructions for locks. 

6. Templates: After final approval of hardware schedule, provide templates for doors, 
frames and other work specified to be factory prepared for door hardware installation. 

C. Informational Submittals: 

1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant. 
2. Product Certificates for electrified door hardware, signed by manufacturer: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

3. Certificates of Compliance: 

a. Certificates of compliance for fire-rated hardware and installation instructions if 
requested by Architect or Authority Having Jurisdiction. 

b. Installer Training Meeting Certification:  Letter of compliance, signed by Contractor, 
attesting to completion of installer training meeting specified in “QUALITY 
ASSURANCE” article, herein. 

c. Electrified Hardware Coordination Conference Certification:  Letter of compliance, 
signed by Contractor, attesting to completion of electrified hardware coordination 
conference, specified in “QUALITY ASSURANCE” article, herein. 

4. Product Test Reports:  For compliance with accessibility requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by qualified 
testing agency, for door hardware on doors located in accessible routes. 

5. Warranty:  Special warranty specified in this Section. 

D. Closeout Submittals: 
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1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Name, address, and phone number of local representative for each manufacturer. 
d. Parts list for each product. 
e. Final approved hardware schedule, edited to reflect conditions as-installed. 
f. Final keying schedule 
g. Copies of floor plans with keying nomenclature  
h. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 
i. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 

1.4 QUALITY ASSURANCE 

A. Product Substitutions: Comply with product requirements stated in Division 01 and as 
specified herein. 

1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” 
including make or model number or other designation, provide product specified. (Note: 
Certain products have been selected for their unique characteristics and particular project 
suitability.) 

a. Where no additional products or manufacturers are listed in product category, 
requirements for “No Substitute” govern product selection. 

2. Where products indicate “acceptable manufacturers” or “acceptable manufacturers and 
products”, provide product from specified manufacturers, subject to compliance with 
specified requirements and “Single Source Responsibility” requirements stated herein. 

B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with 
record of successful in-service performance for supplying door hardware similar in quantity, 
type, and quality to that indicated for this Project. 

1. Warehousing Facilities:  In Project's vicinity. 
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

4. Coordination Responsibility: Coordinate installation of electronic security hardware with 
Architect and electrical engineers and provide installation and technical data to Architect 
and other related subcontractors. 

a. Upon completion of electronic security hardware installation, inspect and verify that 
all components are working properly. 

C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade 
hardware with record of successful in-service performance for installing door hardware similar 
in quantity, type, and quality to that indicated for this Project. 

D. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer. 
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1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 
unless otherwise indicated. 

2. Manufacturers that perform electrical modifications and that are listed by testing and 
inspecting agency acceptable to authorities having jurisdiction are acceptable. 

E. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with 
NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door 
hardware that are listed and are identical to products tested by Underwriters Laboratories, 
Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on testing 
at positive pressure and according to NFPA 252 or UL 10C and in compliance with 
requirements of fire-rated door and door frame labels. 

F. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

G. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by testing 
agency acceptable to authorities having jurisdiction. 

H. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release latch.  
Locks do not require use of key, tool, or special knowledge for operation. 

I. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
governing accessibility regulations cited in “REFERENCES” article, herein. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist 
and that operate with force of not more than 5 lbf (22.2 N). 

2. Maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door. 
b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch. 
c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with slope of not more than 1:2.  Provide thresholds not more 
than 1/2 inch (13 mm) high. 

4. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take 
at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of 
door. 

J. Keying Conference:  Conduct conference at Project site to comply with requirements in 
Division 01. 

1. Attendees: Tri-City Medical Center, Contractor, Architect, Installer, and Supplier’s 
Architectural Hardware Consultant.  

2. Incorporate keying conference decisions into final keying schedule after reviewing door 
hardware keying system including: 

a. Function of building, flow of traffic, purpose of each area, degree of security required, 
and plans for future expansion. 

b. Preliminary key system schematic diagram. 
c. Requirements for key control system. 
d. Requirements for access control. 
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e. Address for delivery of keys. 

K. Pre-installation Conference:  Conduct conference at Project site 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Inspect and discuss preparatory work performed by other trades. 
3. Inspect and discuss electrical roughing-in for electrified door hardware. 
4. Review sequence of operation for each type of electrified door hardware. 
5. Review required testing, inspecting, and certifying procedures. 

L. Coordination Conferences: 

1. Installation Coordination Conference: Prior to hardware installation, schedule and hold 
meeting to review questions or concerns related to proper installation and adjustment of 
door hardware. 

a. Attendees: Door hardware supplier, door hardware installer, Contractor. 
b. After meeting, provide letter of compliance to Architect, indicating when meeting was 

held and who was in attendance. 

2. Electrified Hardware Coordination Conference: Prior to ordering electrified hardware, 
schedule and hold meeting to coordinate door hardware with security, electrical, doors 
and frames, and other related suppliers. 

a. Attendees: electrified door hardware supplier, doors and frames supplier, electrified 
door hardware installer, electrical subcontractor, Tri-City Medical Center, Architect 
and Contractor. 

b. After meeting, provide letter of compliance to Architect, indicating when coordination 
conference was held and who was in attendance. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. 

1. Deliver each article of hardware in manufacturer’s original packaging. 

C. Project Conditions: 

1. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  
Control handling and installation of hardware items so that completion of Work will not be 
delayed by hardware losses both before and after installation. 

D. Protection and Damage: 

1. Promptly replace products damaged during shipping. 
2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or 

repair products damaged during Work. 
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3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical 
agent. 

E. Deliver keys to manufacturer of key control system for subsequent delivery to Tri-City Medical 
Center. 

F. Deliver keys and permanent cores to Tri-City Medical Center as directed. 

1.6 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  
Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements 
are specified in Division 03. 

B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

C. Security:  Coordinate installation of door hardware, keying, and access control with Tri-City 
Medical Center's security consultant. 

D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door 
hardware with connections to power supplies and building safety and security systems. 

E. Existing Openings:  Where hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify 
existing conditions and coordinate installation of door hardware to suit opening conditions 
and to provide proper door operation. 

F. Direct shipments not permitted, unless approved by Contractor. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period: Years from date of Substantial Completion, for durations indicated. 

a. Closers: 
1) Mechanical: 30 years.  

b. Automatic Operators: 2 years.  
c. Exit Devices: 

1) Mechanical: 3 years. 
2) Electrified: 1 year. 

d. Locksets: 
1) Mechanical: 3 years. 
2) Electrified: 1 year. 

e. Continuous Hinges:  Lifetime warranty 
f. Key Blanks: Lifetime 
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2. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The Tri-City Medical Center requires use of certain products for their unique characteristics 
and particular project suitability to insure continuity of existing and future performance and 
maintenance standards.  After investigating available product offerings, the Awarding 
Authority has elected to prepare proprietary specifications.  These products are specified with 
the notation: “No Substitute.”  

1. Where “No Substitute” is noted, submittals and substitution requests for other products 
will not be considered. 

B. Approval of manufacturers and/or products other than those listed as ”Scheduled 
Manufacturer ”  or “Acceptable Manufacturers”  in the individual article for the product 
category shall be in accordance with QUALITY ASSURANCE article, herein. 

C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer’s product. 

D. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish 
each item of hardware for proper installation and operation of door movement as shown. 

E. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.2 MATERIALS 

A. Fasteners 

1. Provide hardware manufactured to conform to published templates, generally prepared 
for machine screw installation. 

2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under 
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners for hardware units exposed when door is closed except 
when no standard units of type specified are available with concealed fasteners.  Do not 
use thru-bolts for installation where bolt head or nut on opposite face is exposed in other 
work unless thru-bolts are required to fasten hardware securely.  Review door 
specification and advise Architect if thru-bolts are required. 

4. Install hardware with fasteners provided by hardware manufacturer. 

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 
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2.3 HINGES 

A. Provide three-knuckle, concealed bearing hinges. 

1. Manufacturers and Products:  

a. Scheduled Manufacturer and Product: Ives 3CB series 
b. Acceptable Manufacturers and Products: Hager AB series, McKinney TA series 

B. Requirements: 

1. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior:  Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior:  Standard weight, steel, 4-1/2 inches (114 mm) high 

2. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior:  Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior:  Heavy weight, steel, 5 inches (127 mm) high 

3. 2 inches or thicker doors: 

a. Exterior:  Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior:  Heavy weight, steel, 5 inches (127 mm) high 

4. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 
one additional hinge for each 30 inches (762 mm) of additional door height. 

5. Where new hinges are specified for existing doors or existing frames, provide new hinges 
of identical size to hinge preparation present in existing door or existing frame. 

6. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges:  Steel pins 
b. Non-Ferrous Hinges:  Stainless steel pins 
c. Out-Swinging Exterior Doors:  Non-removable pins 
d. Out-Swinging Interior Lockable Doors:  Non-removable pins 
e. Interior Non-lockable Doors:  Non-rising pins 

7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches 
(127 mm) at 2 inches (51 mm) or thicker doors.  Adjust hinge width as required for door, 
frame, and wall conditions to allow proper degree of opening. 

8. Doors 36 inches (914 mm) wide or less furnish hinges 4-1/2 inches (114 mm) high; doors 
greater than 36 inches (914 mm) wide furnish hinges 5 inches (127 mm) high, heavy 
weight or standard weight as specified. 

9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
sufficient number and wire gage to accommodate electric function of specified hardware. 
Locate electric hinge at second hinge from bottom or nearest to electrified locking 
component. 

10. Provide mortar guard for each electrified hinge specified. 
11. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge 

per door leaf for doors 90 inches (2286 mm) or less in height. Provide one additional 
bearing hinge for each 30 inches (762 mm) of additional door height.  

2.4 CONTINUOUS HINGES 

A. Stainless Steel 
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1. Manufacturers: 

a. Scheduled Manufacturer: Ives 
b. Acceptable Manufacturers: Markar, Stanley 

2. Requirements: 

a. Provide pin and barrel continuous hinges conforming to ANSI/BHMA A156.26, Grade 
2.  

b. Provide pin and barrel continuous hinges fabricated from 14 gauge, type 304 
stainless steel. 

c. Provide twin self-lubricated nylon bearings at each hinge knuckle, with 0.25-inch (6 
mm) diameter stainless steel pin. 

d. Provide hinges capable of supporting door weights up to 600 pounds, and 
successfully tested for 1,500,000 cycles. 

e. On fire-rated doors, provide pin and barrel continuous hinges that are classified for 
use on rated doors by testing agency acceptable to authority having jurisdiction. 

f. Provide pin and barrel continuous hinges with electrified options as scheduled in the 
hardware sets. Provide with sufficient number and wire gage to accommodate 
electric function of specified hardware. 

g. Install hinges with fasteners supplied by manufacturer.   
h. Provide hinges with symmetrical hole pattern. 

2.5 ELECTRIC POWER TRANSFER 

A. Manufacturers: 

a. Scheduled Manufacturer: Von Duprin 
b. Acceptable Manufacturers: Falcon, ABH 

B. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires sufficient to accommodate electric function of specified 
hardware. 

C. Locate electric power transfer per manufacturer’s template and UL requirements, unless 
interference with operation of door or other hardware items. 

2.6 FLUSH BOLTS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Trimco, Rockwood 

B. Requirements: 

1. Provide automatic, constant latching, and manual flush bolts with forged bronze or 
stainless steel face plates, extruded brass levers, and with wrought brass guides and 
strikes.  Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 
mm) in height.  For doors over 90 inches (2286 mm) in height increase top rods by 6 
inches (152 mm) for each additional 6 inches (152 mm) of door height.  Provide dust-
proof strikes at each bottom flush bolt. 
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2.7 COORDINATORS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Trimco, Rockwood 

B. Requirements: 

1. Where pairs of doors are equipped with automatic flush bolts, an astragal, or other 
hardware that requires synchronized closing of the doors, provide bar-type coordinating 
device, surface applied to underside of stop at frame head. 

2. Provide filler bar of correct length for unit to span entire width of opening, and appropriate 
brackets for parallel arm door closers and surface vertical rod exit device strikes.  
Factory-prep coordinators for vertical rod devices if required. 

2.8 MORTISE LOCKS  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: Corbin-Russwin ML2000 series  
2. Acceptable Manufacturers and Products: No Substitute 

B. Requirements: 

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1 
Operational, Grade 1 Security, and manufactured from heavy gauge steel, containing 
components of steel with a zinc dichromate plating for corrosion resistance.  Provide lock 
case that is multi-function and field reversible for handing without opening case.  
Cylinders: Refer to “KEYING” article, herein. 

2. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) 
throw stainless steel mechanical anti-friction latchbolt.  Provide deadbolt with full 1 inch 
(25 mm) throw, constructed of stainless steel. 

3. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
4. Provide electrified options as scheduled in the hardware sets.  Where scheduled, provide 

a request to exit (RX) switch that is actuated with rotation of inside lever. 
5. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 

wrought roses and external lever spring cages.  Provide thru-bolted levers with 2-piece 
spindles. 

a. Lever Design: Corbin-Russwin LWA. 

2.9 EXIT DEVICES 

A. Manufacturer and Product: 

1. Scheduled Manufacturer: Von Duprin 98 series  
2. Acceptable Manufacturers and Products: No Substitute. 

B. Manufacturers and Products:  

1. Scheduled Manufacturer: To establish standard of quality and design intent, exit device 
specifications have been based on Von Duprin products.  Products of other 
manufacturers meeting or exceeding design and performance requirements specified 
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herein will be considered for substitution subject to compliance with provisions of 
Division 01 Section “Product Requirements.”  

C. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3-2014 Grade 1, UL certified to meet 
maximum 5 pound requirements according to the California Building Code section 11B-
309.4,] and UL listed for Panic Exit or Fire Exit Hardware. Cylinders: Refer to “KEYING” 
article, herein. 

2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or 
aluminum, plated to standard architectural finishes to match balance of door hardware. 

3. Quiet Operation: Incorporate fluid damper or other device that eliminates noise of exit 
device operation.   

4. Touchpad: Extend minimum of one half of door width, but not the full length of exit device 
rail.  Provide end-cap with two-point attachment to door.  Match exit device finish, 
stainless steel for US26, US26D, US28, US32, and US32D finishes; and for all other 
finishes, provide compatible finish to exit device.  Provide compression springs in 
devices, latches, and outside trims or controls; tension springs prohibited. 

5. Provide rim devices with a dual cylinder or inside thumb turn cylinder option with a visual 
security indicator that identifies the trims locked/unlocked status of the door from the 
inside of the room. Indicator in unlocked state presents a 1/2 inch x 1/2 inch white metal 
flag with black icon at top of device head. Indicator in locked state has no flag present. 
Provide rim devices without the dual cylinder or inside thumb turn cylinder option capable 
of being retrofitted with the visual security indicator. 

6. Provide exit devices with deadlatching feature for security and for future addition of alarm 
kits and/or other electrical requirements. 

7. Provide exit devices with manufacturer’s approved strikes. 
8. Provide exit devices cut to door width and height. Locate exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

9. Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind 
devices.  Where glass trim or molding projects off face of door, provide glass bead kits. 

10. Where lever handles are specified as outside trim for exit devices, provide heavy-duty 
lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will 
travel to 90-degree down position when more than 35 pounds of torque are applied, and 
which can easily be re-set. 

a. Lever Style: Match lever style of locksets. 

11. Provide UL labeled fire exit hardware for fire rated openings. 
12. Provide electrified options as scheduled in the hardware sets. 

2.10 POWER SUPPLIES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: Schlage or Von Duprin PS900 series 
2. Acceptable Manufacturers and Products: Precision ELR series, Sargent 3500 series, 

Dynalock 5000 series, Folger Adam FABPS series, Securitron BPS series, Security Door 
Controls 600 series 

B. Requirements: 
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1. Provide power supplies, recommended and approved by manufacturer of electrified 
locking component, for operation of electrified locks, electrified exit devices, magnetic 
locks, electric strikes, and other components requiring power supply. 

2. Provide appropriate quantity of power supplies necessary for proper operation of 
electrified locking components as recommended by manufacturer of electrified locking 
components with consideration for each electrified component using power supply, 
location of power supply, and approved wiring diagrams. Locate power supplies as 
directed by Architect. 

3. Provide regulated and filtered 24 VDC power supply , and UL class 2 listed. 
4. Options:  

a. Provide power supply, where specified, with internal capability of charging sealed 
backup batteries 24 VDC, in addition to operating DC load. 

b. Provide sealed batteries for battery back-up at each power supply where specified. 
c. Provide keyed power supply cabinet. 

5. Provide power supply in an enclosure, complete, and requiring 120VAC to fused input. 
6. Provide power supply with emergency release terminals, where specified, that allow 

release of all devices upon activation of fire alarm system complete with fire alarm input 
for initiating “no delay” exiting mode. 

2.11 CYLINDERS MATCH EXISTING KEY SYSTEM 

A. Manufacturers: 

1. Scheduled Manufacturer: Corbin-Russwin 
2. Acceptable Manufacturers: Unknown 

B. Requirements: 

1. Provide cylinders/cores, from the same manufacturer of locksets, compliant with 
ANSI/BHMA A156.5; latest revision, Section 12, Grade 1; permanent cylinders; cylinder 
face finished to match lockset, manufacturer’s series as indicated. Refer to “KEYING” 
article, herein. 

2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 
as indicated. 

a. Conventional cylinder with permanent core with open keyway. 
b. Keying:  Manufacturer-keyed permanent cylinders/cores, configured into keying 

system per “KEYING” article herein. 
c. Features:  Cylinders/cores shall incorporate the following features. 

3. Nickel silver bottom pins. 
4. Replaceable Construction Cores. 

a. Provide temporary construction cores replaceable by permanent cores, furnished in 
accordance with the following requirements. 
1) 12 construction change (day) keys. 

b. Tri-City Medical Center or Tri-City Medical Center’s Representative will replace 
temporary construction cores with permanent cores. 
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2.12 KEYING MATCH EXISTING KEY SYSTEM 

A. Provide a factory registered keying system, complying with guidelines in 
ANSI/BHMA A156.28, incorporating decisions made at keying conference. 

B. Requirements: 

1. Provide permanent cylinders/cores keyed by the manufacturer according to the following 
key system. 

a. Keying system as directed by the Tri-City Medical Center. 

2. Forward bitting list and keys separately from cylinders, by means as directed by Tri-City 
Medical Center.  Failure to comply with forwarding requirements shall be cause for 
replacement of cylinders/cores involved at no additional cost to Tri-City Medical Center. 

3. Provide keys with the following features. 

a. Material:  Nickel silver; minimum thickness of .107-inch (2.3mm)  

4. Identification: 

a. Mark permanent cylinders/cores and keys with applicable blind code per DHI 
publication “Keying Systems and Nomenclature” for identification. Blind code marks 
shall not include actual key cuts. 

b. Identification stamping provisions must be approved by the Architect and Tri-City 
Medical Center. 

c. Stamp cylinders/cores and keys with Tri-City Medical Center’s unique key system 
facility code as established by the manufacturer; key symbol and embossed or 
stamped with “DO NOT DUPLICATE” along with the “PATENTED” or patent number 
to enforce the patent protection. 

d. Failure to comply with stamping requirements shall be cause for replacement of keys 
involved at no additional cost to Tri-City Medical Center. 

e. Forward permanent cylinders/cores to Tri-City Medical Center, separately from keys, 
by means as directed by Tri-City Medical Center. 

5. Quantity: Furnish in the following quantities. 

a. Change (Day) Keys: 3 per cylinder/core. 
b. Permanent Control Keys: 3. 
c. Master Keys: 6. 
d. Unused balance of key blanks shall be furnished to Tri-City Medical Center with the 

cut keys. 
e. Extra Keys: 

1) 2 Presentation Keys 
2) 2 Construction Keys 

2.13 DOOR CLOSERS  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: LCN 4040XP series 
2. Acceptable Manufacturers and Products: Sargent 281/281P10/281TJ series factory 

assembled (without PRV) 

B. Requirements: 
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1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory.  Stamp units with date of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft.    

3. Cylinder Body: 1-1/2 inch (38 mm) diameter, with 5/8 inch (16 mm) diameter double heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.   

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards.   

6. Hydraulic Regulation: By tamper-proof, non-critical valves with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with a solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI/BHMA Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.14 ELECTRO-MECHANICAL AUTOMATIC OPERATORS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: LCN Senior Swing 
2. Acceptable Manufacturers and Products: Besam Swingmaster MP, Horton 4000LE series 

B. Requirements: 

1. Provide low energy automatic operator units that are electro-mechanical design 
complying with ANSI/BHMA A156.19. 

a. Opening:  Powered by DC motor working through reduction gears.  
b. Closing: Spring force.   
c. Manual, hydraulic, or chain drive closers: Not permitted. 
d. Operation:  Motor is off when door is in closing mode.  Door can be manually 

operated with power on or off without damage to operator.   Provide variable 
adjustments, including opening and closing speed adjustment.   

e. Cover:  Aluminum. 

2. Provide units with manual off/auto/hold-open switch, push and go function to activate 
power operator, vestibule interface delay, electric lock delay, hold-open delay adjustable 
from 2 to 30 seconds, and logic terminal to interface with accessories, mats, and sensors. 

3. Provide drop plates, brackets, or adapters for arms as required to suit details. 
4. Provide hard-wired motion sensors and/or actuator switches for operation as specified.  

Provide weather-resistant actuators at exterior applications. 
5. Provide key switches, with LED’s, recommended and approved by manufacturer of 

automatic operator as required for function as described in operation description of 
hardware sets.  Cylinders: Refer to “KEYING” article, herein. 

6. Provide complete assemblies of controls, switches, power supplies, relays, and 
parts/material recommended and approved by manufacturer of automatic operator for 
each individual leaf. Actuators control both doors simultaneously at pairs.  Sequence 
operation of exterior and vestibule doors with automatic operators to allow ingress or 
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egress through both sets of openings as directed by Architect.  Locate actuators, key 
switches, and other controls as directed by Architect. 

7. Provide units with inputs for smoke evacuation doors, where specified, which allow doors 
to power open upon fire alarm activation and hold open indefinitely or until fire alarm is 
reset, presence detector input, which prevents closed door from opening or door that is 
fully opened from closing, hold open toggle input, which allows remote activation for 
indefinite hold open and close second time input is activated, vestibule inputs, which 
allow sequencing operation of two units, and SPDT relay for interfacing with latching or 
locking devices. 

2.15 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Trimco, Rockwood 

B. Requirements: 

1. Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm) thick, 
beveled four edges as scheduled.  Furnish with sheet metal or wood screws, finished to 
match plates. 

2. Sizes of plates: 

a. Kick Plates: 10 inches (254 mm) high by 2 inches (51 mm) less width of door on 
single doors, 1 inch (25 mm) less width of door on pairs 

b. Mop Plates: 4 inches (102 mm) high by 2 inches (51 mm) less width of door on single 
doors, 1 inch (25 mm) less width of door on pairs 

c. Armor Plates: 36 inches (914 mm) high by 2 inches (51 mm) less width of door on 
single doors, 1 inch (25 mm) less width of door on pairs 

2.16 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Trimco, Rockwood 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide convex type where mortise type locks are 
used and concave type where cylindrical type locks are used. 

2. Where a wall stop cannot be used, provide universal floor stops for low or high rise 
options. 

3. Where wall or floor stop cannot be used, provide medium duty surface mounted 
overhead stop. 

2.17 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer:  Zero International 
2. Acceptable Manufacturers: National Guard, Pemko 
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B. Requirements: 

1. Provide thresholds, weather-stripping (including door sweeps, seals, and astragals) and 
gasketing systems (including smoke, sound, and light) as specified and per architectural 
details.  Match finish of other items.   

2. Size of thresholds: 

a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width 
b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door 

width 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

2.18 FINSHES 

A. Finish:  BHMA 626/652 (US26D); except: 

1. Hinges at Exterior Doors:  BHMA 630 (US32D) 
2. Continuous Hinges:  BHMA 630 (US32D) 
3. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D) 
4. Protection Plates:  BHMA 630 (US32D) 
5. Overhead Stops and Holders:  BHMA 630 (US32D) 
6. Door Closers:  Powder Coat to Match 
7. Wall Stops:  BHMA 630 (US32D) 
8. Latch Protectors:  BHMA 630 (US32D) 
9. Weatherstripping:  Clear Anodized Aluminum 
10. Thresholds:  Mill Finish Aluminum 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames:  HMMA 831. 
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 
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B. Install each hardware item in compliance with manufacturer’s instructions and 
recommendations, using only fasteners provided by manufacturer. 

C. Do not install surface mounted items until finishes have been completed on substrate.  
Protect all installed hardware during painting. 

D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment 
substrate as necessary for proper installation and operation. 

E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

F. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer 
than quantity recommended by manufacturer for application indicated or one hinge for every 
30 inches (750 mm) of door height, whichever is more stringent, unless other equivalent 
means of support for door, such as spring hinges or pivots, are provided. 

H. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as indicated in keying section. 

I. Wiring: Coordinate with Division 26, ELECTRICAL sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Testing and labeling wires with Architect’s opening number. 

J. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and 
other public spaces unless approved by Architect. 

L. Power Supplies:  Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

1. Configuration:  Provide least number of power supplies required to adequately serve 
doors with electrified door hardware. 

M. Thresholds:  Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section "Joint Sealants." 

N. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule.  Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

O. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
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P. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

Q. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

3.3 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust each item of door 
hardware, including adjusting operating forces, as necessary to ensure function of doors, 
door hardware, and electrified door hardware. 

3.4 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Provide training for Tri-City Medical Center's maintenance personnel to adjust, operate, and 
maintain door hardware and door hardware finishes.  Refer to Division 01 Section 
"Demonstration and Training." 

3.6 DOOR HARDWARE SCHEDULE 

A. Locksets, exit devices, and other hardware items are referenced in the following hardware 
sets for series, type and function. Refer to the above-specifications for special features, 
options, cylinders/keying, and other requirements. 

B. Hardware Sets: 
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Hardware Group 01 - ANTE ROOM 
Door(s): 
  
031A      
   

 
      
Qty Description Catalog Number Finish Mfr 
3 EA  HW HINGE 3CB1HW 4.5 X 4.5 630 IVE 
1 EA  PUSH/PULL LATCH HL6 2 3/4" AS 630 SCH 
1 EA  SURFACE CLOSER 4040XP SCUSH MC MTLPC LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 
2 EA  EDGE GUARD 7306B 84" EDGE MS (HINGE/LATCH 

CUTOUTS AS REQUIRED) 
US32D IVE 

1 EA  GASKETING 188S-BK S-Bk ZER 
 
 
 
Hardware Group 02 - HAZARDOUS/NON-HAZARDOUS PROCESSING ROOMS 
Door(s): 
  
030A 032A      
   

 
      
Qty Description Catalog Number Finish Mfr 
3 EA  HW HINGE 3CB1HW 4.5 X 4.5 630 IVE 
1 EA  PUSH/PULL LATCH HL6 2 3/4" AS 630 SCH 
1 EA  ELECTRIC STRIKE 6211 FSE 630 VON 
1 EA  SURF. AUTO 

OPERATOR 
4631 WMS (CONFIRM EXISTING) 689 LCN 

2 EA  ACTUATOR, WALL 
MOUNT 

8310-813 (CONFIRM EXISTING) BLK LCN 

1 EA  KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 
2 EA  EDGE GUARD 7306B 84" EDGE MS (HINGE/LATCH 

CUTOUTS AS REQUIRED) 
US32D IVE 

1 EA  FLOOR STOP FS439 682 IVE 
1 EA  GASKETING 188S-BK S-Bk ZER 
1 EA  POWER SUPPLY PS902  900-4RL 

 (IF REQUIRED) 
LGR SCE 

 
 
End of Section   
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SECTION 08 80 00 
 

GLAZING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Glass and Glazing For: 

a. Flush Wood Doors:  Section 08 14 16. 
  2. Glazing sealants. 

B. Related Requirements: 
1. Factory-Glazed Windows:  Section 08 56 19 Pass Windows. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. American National Standards Institute (ANSI) Standards; www.ansi.org.  

a. ANSI Z97.1-2015 – Safety Glazing Materials Used in Buildings - Safety Performance 
Specifications and Methods of Test.  

2. ASTM International Standards; www.astm.org: 
a. ASTM C1036-11e1 - Standard Specification for Flat Glass. 
d. ASTM C1048-12e1 - Standard Specification for Heat-Strengthened and Fully Tempered 

Flat Glass. 
3. Glazing Association of North America (GANA); www.glasswebsite.com: 

a. GANA Glazing Manual, 50th Anniversary Edition. 
b. GANA Tempering Division Engineering Standards Manual, 2008 edition. 

C. Guide References and Standard Practices:  Comply with recommendations of the following 
except as otherwise specified. 
1. ASTM International; www.astm.org: 

a. ASTM E1300-16 - Standard Practice for Determining Load Resistance of Glass in 
Buildings. 

2. Glazing Association of North America (GANA); www.glasswebsite.com: 
a. GANA Sealant Manual, 2008 edition. 

1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit for all glass products and accessories supplied under this Section. 
1. Glazing Sealants:  Include VOC data. 

 
 C. Samples:  Submit samples of each type of glass and mirror.  
  1. Cut sizes as requested by Architect. 
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1.04 QUALITY ASSURANCE 

A. Certifications: 
1. Each Individual Piece of Glass:  Bear label designating type, thickness and quality.  Do not 

remove labels until reviewed by Architect. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 
 
 B. Delivery and Acceptance Requirements:  Schedule delivery to coincide with glazing schedules so 

minimum handling of crates is required.  Do not open crates except as required for inspection for 
shipping damage. 

 
 C. Storage and Handling Requirements:   
 1. Storage:  Store cases according to printed instructions on case, in areas least subject to 

traffic or falling objects.  Keep storage area clean and dry. 
 2. Handling:  Unpack cases following printed instructions on case.  Stack individual windows on 

edge leaned slightly against upright supports with separators between each. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 
 A. Acceptable Float Glass Manufacturers: 
  1. AGC Flat Glass North America; www.na.agc-flatglass.com. 
  2. Cardinal Glass Industries; www.cardinalcorp.com. 
  3. Guardian Industries Corporation; www.guardian.com.  
  4. Pilkington North America Inc.; www.pilkington.com. 
  5. PPG Industries Corporation; www.ppg.com. 
 
 B. Acceptable Manufacturers – Heat Strengthened and Fully Tempered Safety Glass: 
  1. American Glass Products (AGP) Company. 
  2. Guardian Industries Corporation; www.guardian.com. 
  3. Interpane Glass Company. 
  4. Oldcastle BuildingEnvelope; www.oldcastlebe.com. 
  5. Pilkington North America Inc.; www.pilkington.com. 
  6. PPG Industries Corporation; www.ppg.com. 
  7. Viracon; www.viracon.com.  

C. Acceptable Manufacturers – Fire-Rated Safety Glass: 
1. SAFTI FIRST, division of O’Keeffe’s, Inc.; www.safti.com.  
2. Technical Glass Products; www.fireglass.com. 
3. Vetrotech Saint-Gobain; www.vetrotech.com. 

2.02 SUBSTITUTION LIMITATIONS 

A. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer and Product. 
1. Submit in accordance with Section 01 25 00. 

2.03 REGULATORY REQUIREMENTS 

A. Fire-Rated Glass:  UL approved. 
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B. Safety Glass and Glazing:  Comply with State Statutes, IBC and ANSI Z97.1. 

2.04 PERFORMANCE 

A. General:  Provide glazing systems that are produced, fabricated, and installed to withstand 
normal thermal movement, wind loading, and impact loading (where applicable), without failure 
including loss or glass breakage attributable to the following:  defective manufacture, fabrication, 
and installation; failure of sealants or gaskets to remain watertight and airtight; deterioration of 
glazing materials; and other defects in construction. 

2.05 GLASS 

A. General:  Glass shall be annealed, heat strengthened or tempered as specified and as required 
by codes or as required to meet thermal stress and wind loads. 

B. Annealed Float Glass:  ASTM C1036, Type 1, Class 1, clear, Quality q3. 

C. Fully Tempered Glass:  ASTM C1048, Type 1, Class 1, clear, Quality q3, Kind FT. 

E. Fire- and Safety-Rated Laminated Ceramic Glazing: Laminated glass made from two plies of 
clear, ceramic glass and complying with 16 CFR 1201, Category II. 
1. Total Thickness:  5/16-inch. 
2. Fire-rating:  20 minutes to 3 hours for doors; 20 minutes to 90 minutes for other applications.  

See Drawings. 
3. Surface Finish:  Premium Grade-Ground and polished on both sides. 

2.06 ACCESSORIES 
 
 A. Setting Blocks, Shims and Glazing Clips:  Size and type as recommended by glass manufacturer. 

B. Preshimmed Glazing Tape:  Preformed, adhesive, elastomeric butyl/polyisobutylene glazing tape 
with continuous built-in EPDM shim, designed for pressure sealing of glazing units in framing 
system. 
1. Acceptable Manufacturers and Products: 

a. Bostik - Chem-Tape 60. 
b. Pecora - Shim-Seal Tape. 
c. Tremco - Preshimmed 440 Tape. 

2. Sealant Compatibility:  Provide tape compatible with silicone glazing sealant. 
3. Tape for Fire Rated Glazing:  GT-18, 1/8-inch fire rated glazing tape. 

C. Silicone Glazing Compound:   
1. Acceptable Manufacturers and Products:   

a. General Electric - Silglaze N. 

D. Cleaners, Primers and Sealers:  Type recommended by sealant gasket manufacturer. 
 
 
PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Comply with Section 01 71 16. 
1. Layout:  Verify layout of work before beginning installation.   
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2. Existing Conditions:   
a. Field Measurements:  Field measure openings before ordering tempered glass 

products.  Be responsible for proper fit of field measured products. 
b. Before glazing, verify that frames are plumb and square with metals stops set for proper 

glass-to-stop face clearance. 

B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 
Architect. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 
 
3.02 PREPARATION 
 
 A. Protection:  Completely cover glass during spray painting, texturing or other construction 

operations that might cause damage to glass.   
 
3.03 GLAZING 
 
 A. Stops: 
  1. Hold glass with wood or metal stops as detailed. 
   a. Stops:  Furnished under other sections. 
  2. Carefully remove any stop already in place as necessary to permit glazing. 
  3. Handle stops carefully and install to avoid damage. 
 
 B. Glazing in Wood or Metal Frames: 
  1. Tape entire opening to prevent glass from touching frame in any direction. 
  2. Center glass in glazing rabbet to maintain recommended clearances at all four, inside and 

out. 
  3. Rest glass on setting blocks as recommended by the glass manufacturer. 
  4. Install shims or use shim tape as recommended to maintain clearance between stops and 

face of glass. 
  5. Install glazing tape and stop in with specified stops. 
 a. Fire Rated Glazing:  Apply tape to both sides of glass. 
  6. Cover top of tape with silicone sealant on both sides of frame. 
  7. Cut all glass with smooth, straight edges of full size required by the openings.  Edge 

clearances shall comply with GANA standards. 
  8. Leave sealant smooth and clean.  Remove sealant from adjoining surfaces without 

damaging the finish. 
 
 C. Glazing Tolerances:  Maintain glazing tolerances between glass and frame or stops as 

recommended by GANA. 
  1. 1/4 Inch Thickness Glass:  Maintain 1/8 inch clearance between glass face and metal stops. 
 
3.04 ADJUSTMENTS 
 
 A. Upon completion, installation shall be free of scratches and rattles. 
 
 B. Breakage:  Unless responsibility can be assessed to another contractor, be responsible for glass 

broken during shipment, storage and installation.3.05 CLEANING 

C. Leave glass in job clean condition with glazing compound and putty carefully removed from glass 
and adjoining surfaces.   

END OF SECTION 
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SECTION 09 05 61 
 

COMMON WORK RESULTS FOR FLOORING PREPARATION 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Work Results: 
  1. Preparation of concrete slabs to receive finish flooring under flooring sections of Division 09, 

and testing procedures to verify conditions of concrete subfloor are suitable to receive finish 
flooring. 
a. Types of Concrete Slabs Included, Where They Occur: 

1) Existing concrete slab-on-grade floor slabs to receive new flooring. 
b. Concrete slabs to receive finish flooring of the following types are included, where they 

occur: 
1) Resilient Sheet Flooring:  Section 09 65 16. 

c. Concrete slabs to receive the following finishes are excluded, where they occur: 
1) Sealed concrete, without other finish. 
2) Ceramic, porcelain, glass, and quarry tile installed over cementitious or epoxy-

based setting materials directly to concrete. 
d. Testing Included: 

1) Moisture vapor emission. 
2) Relative humidity. 
3) Alkalinity. 
4) Bond testing for all interior floor slabs to receive adhered floor finish materials. 

2. Concrete slab leveling. 
3. Concrete slab cleaning. 
4. Vapor emission control treatment, if required. 

B. Related Requirements: 
1. General Notes on Interior Design Drawings. 
2. Quality Control and Testing:  Section 01 45 20 Quality Control Services. 

1.02 REFERENCES 

A. Reference Standards:  Comply with following except as modified by supplementary requirements 
of this Project Specification.  
1. American National Standards Institute (ANSI) Standards: 

a. ANSI A108 - American National Standard Specifications for Installation of Ceramic Tile: 
1) A108.01 – General Requirements: Subsurfaces and Preparations by Other Trades 

– 2013 (Revised). 
2. ASTM International Standard Specifications and Test Methods: 

a. ASTM F1869-11 - Standard Test Method for Measuring Moisture Vapor Emission Rate 
of Concrete Subfloor Using Anhydrous Calcium Chloride. 

b. ASTM F2170-11  - Standard Test Method for Determining Relative Humidity in 
Concrete Floor Slabs Using in situ Probes. 

B. Guide References and Standard Practices:  Comply with recommendations of the following 
except as otherwise specified in this Project Manual. 
1. ASTM International Standard Practices: 

a. ASTM F710-11 - Standard Practice for Preparing Concrete Floors to Receive Resilient 
Flooring. 
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b. ASTM F2678-10 – Standard Practice for Preparing Panel Underlayments, Thick Poured 
Gypsum Concrete Underlayments, Thick Poured Lightweight Cellular Concrete 
Underlayments, and Concrete Subfloors with Underlayment Patching Compounds to 
Receive Resilient Flooring. 

1.03 SCHEDULING 

A. Comply with other requirements specific to each flooring type as specified in Division 09 finish 
flooring specification sections, and with each finish flooring manufacturer's written instructions 
regarding scheduling limitations, coordination with other trades, and conditions necessary before 
flooring may be installed. 

1.04 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:   
1. Vapor Emission Control Treatment:  Include data documenting compliance with product 

performance requirements specified in this section.     

1.05 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 

B. Manufacturer's Installation/Application Instructions. 
1. Maintain one copy on site until completion of product application. 

1.06 CLOSEOUT SUBMITTALS 

A. Procedures:  Submit in accordance with Section 01 78 00: 

B. Submit vapor emission control treatment warranty.. 

1.07 QUALITY ASSURANCE 

A. Qualifications:   
1. Vapor Emission Control Treatment Installer:  Vapor Emission Control Treatment 

Manufacturer employed or certified personnel. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00.   

B. Delivery and Acceptance Requirements:  Deliver products in original unopened manufacturer's 
containers with labels intact.   

C. Storage and Handling Requirements:  Comply with Manufacturer's printed instructions. 

1.09 WARRANTY 

A. Finish Flooring Manufacturers’ Warranties:  In addition to flooring preparation and testing 
specified under this Section, comply with additional requirements, if any, specified by finish 
flooring manufacturers as warranty conditions. 
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B. Vapor Emission Treatment Performance and Workmanship Warranty: Manufacturer shall provide, 
in accordance with Section 01 78 36, an installation workmanship and material performance 
warranty for a period of ten (10) full years from date of application.  In the event of treatment 
system failure by concrete moisture and alkalinity over slab surfaces, joints or cracks, 
Manufacturer shall provide materials and installation labor for repair or replacement of damaged 
flooring system at no charge to the Owner.  Warranty shall cover repair or replacement of the 
flooring system, adhesives, patching compounds, and treatment system. 
1. Underwriter Coverage of Manufacturer's Warranty:  Provide Owner with a warranty 

underwritten by a product liability insurance carrier, with a maximum "A" rating from Best or 
equivalent rating system, in the amount of $5 million per occurrence, and naming Owner, 
Architect and General Contractor as co-insured. 

PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. All vapor emission control treatment products shall be certified to be VOC compliant with all 
applicable federal, state and local regulations. 

2.02 VAPOR EMISSION CONTROL TREATMENT SYSTEMS 

A. Acceptable Manufacturers and Systems: 
1. Ardex Engineered Cements; www.ardex.com. – MC Moisture Control System. 

a. Primer:  Ardex P-MC. 
b. Sealer:  Ardex S-MC. 

2. Floor Seal Technology, Inc.; www.floorseal.com – MES 100 vapor emission control system 
utilizing all of the following components, unless otherwise recommended by system 
manufacturer based on Project conditions encountered:  
a. MES Penetrant water-based modified resinous epoxy. 
b. MES Coating water-based modified resinous epoxy. 
c. MES Membrane water-based modified resinous epoxy. 

3. Koester American Corporation, 757/425-1206; www.koesterusa.com. - VAP I 2000 System, 
utilizing all of the following components, unless otherwise recommended by system 
manufacturer based on Project conditions encountered: 
a. VAP I Primer, water-based primer/curing agent containing epoxy resins. 
b. VAP I 2000, 100 percent solids modified resinous epoxy. 

4. Synthetics International, 866/646-0356; www.syntheticsintl.com  - Synthetic30, utilizing the 
following materials: 
a. Non-porous primer  
b. Synthetic30 penetrating waterborne polymer. 

5. Substitution Requests:  Required for all manufacturers and products not named as 
Acceptable Manufacturer and System. 
a. Submit in accordance with Section 01 25 00. 

B. Performance Requirements:  
1. Application of vapor emission treatment system to concrete floor slabs that initially fail to 

meet vapor emission performance requirements specified in Article 2.02 “Performance” shall 
reduce vapor emission to within specified limits. 

2. Treatment system shall be certified by independent testing agency to meet the following: 
a. Water Vapor Transmission Rate:  Application shall yield a maximum emission rate of 

2.0 lbs/ 24 hours/ 1000 ft² when tested in accordance with ASTM E96. 
b. Alkali Resistance:  Insensitive for long term to pH exposures up to 14 when tested in 

accordance with ASTM D1308. 
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c. Pull-Off Concrete Adhesion:  Exceeding 500 psi or reaching concrete cohesive failure 
when tested in accordance with ASTM D4541. 

C. Vapor Emission Control Treatment Materials: 
1. VOC Content:  Not greater than 65 g/liter in accordance with EPA Method 24 or SCAQMD 

1168. 

D. Cementitious Underlayment:  Required over treated slab. 
1. Acceptable Manufacturers and Products:  Ardex K-15 Self-Leveling Underlayment Concrete 

or alternate product recommended by treatment system manufacturer and compatible with 
treatment system materials. 

2.03 ALKALINITY NEUTRALIZER 

A. Neutralizer for Treating Concrete Floor Slabs with Measured pH Higher Than That Acceptable to 
Flooring Manufacturer:  Use only materials accepted by flooring manufacturer to treat floors to 
receive flooring manufacturer’s products.  Obtain manufacturer’s written acceptance of proposed 
treatments. 

B. Available Manufacturers and Products: 
1. Foundation Armor; www.foundatinarmor.com – Armor PH Balance. 

C. Prohibited Materials:  Acids that, if applied, are detrimental to cement and strength of concrete 
and/or to flooring adhesives or flooring materials shall not be used.   
1. Vinegar shall not be used. 
2. Muriatic acid shall not be used. 

PART 3 EXECUTION 

3.01 TESTING, GENERAL 

A. Contractor's Quality Control:  The Contractor is responsible for quality control, including 
workmanship and materials furnished by his subcontractors and suppliers.  Contractor shall 
strictly follow concrete floor slab specifications, and shall take all other reasonable measures 
necessary to ensure that moisture is controlled and floor slabs are properly prepared to receive 
specified finish flooring systems. 
1. Inspection or testing by the Owner does not relieve Contractor of his responsibility to perform 

the Work in accordance with the Contract Documents. 

B. Testing Agency:  Vapor emission and alkalinity testing will be conducted by an approved testing 
agency in accordance with ASTM F710 and Section 01 45 20.   
1. Cooperate fully with those making tests.   
2. Test Reports:   

a. Distribution:  Reports of tests shall be distributed by independent testing laboratory in 
accordance with Section 01 45 20.  The General Contractor shall make copies and 
distribute moisture and bond test reports to each flooring contractor. 

b. Include testing agency name and primary contact of test performer. 
c. Include type of testing equipment employed. 
d. Include floor plan with clearly marked test locations. 
e. Include written description of test placement quality control practices. 
f. Vapor Emission Tests:   

1). Include estimated building temperature at test location. 
2) Include test location, starting date, starting time, beginning weight, stopping date, 

time and ending weight. 
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3) Indicate computed pounds of emission, including equations. 
g. Alkalinity Tests:  Indicate measured pH test results. 
h. Relative Humidity Tests: Report testing results in accordance with ASTM F2170. 

C. Testing by Flooring Contractors:  If testing by flooring contractor is required by flooring 
manufacturer as a condition precedent to providing flooring warranty, such testing shall be 
performed as required by manufacturer, and shall be in addition to testing by the Owner's agency 
as specified herein. 

3.02 SLAB MOISTURE TESTING 

A. General:  Before beginning installation of finish flooring materials and floor coatings, concrete 
floor slabs to receive adhesive-applied floor finish materials, fluid-applied flooring, floor coatings, 
wood flooring, or that will be in contact with moisture-sensitive equipment or products, shall be 
tested to measure their moisture vapor emission rate (MVER) and internal relative humidity in 
order to evaluate the slabs’ suitability to receive the proposed flooring installation.   

B. Calcium Chloride Tests:  Surfaces of concrete floor slabs shall be tested to measure their 
moisture vapor emission rate (MVER) using the anhydrous calcium chloride testing procedure in 
accordance with ASTM F1869.   
1. Acceptable Test Results:  Vapor emission tests will be considered satisfactory if measured 

moisture emission does not exceed 3 pounds per 1000 square feet over 24 hours. 
a. Resilient Flooring:   Vapor emission tests will be considered satisfactory if measured 

moisture emission does not exceed 3 pounds per 1000 square feet over 24 hours. 
b. Wood Flooring, Fluid-Applied Flooring, and Floor Coatings:  Vapor emission tests will 

be considered satisfactory if measured moisture emission does not exceed 3 pounds 
per 1000 square feet over 24 hours. 

c. If flooring manufacturer’s warranty stipulates a stricter standard, vapor emission test 
results will be required to meet manufacturer’s standard before that flooring may be 
installed in the failing area of slab. 

d. Areas to Receive Finish Flooring Materials Warranted for Vapor Emission Greater Than 
That Specified:  Upon submission of sample warranty documenting flooring 
manufacturer’s higher allowable vapor emission limit, such higher limit may be 
substituted for specified 3 pound limit, subject to Architect’s approval. 

2. Slabs failing moisture emission test shall receive additional drying time, or, at Owner's 
option, may be required to receive vapor emission control treatment as specified herein, until 
further testing demonstrates slab achieves specified moisture vapor emission rate limit.   

3. If, at any given test location, slab passes calcium chloride test, but fails alkalinity (pH) test, 
and no reasonable explanation is evident for pH test failure other than slab moisture, calcium 
chloride test shall be repeated at that location to verify original test was not a false positive. 

C. Relative Humidity Tests:  Interiors of concrete floor slabs shall be tested using the in situ relative 
humidity testing procedure specified by ASTM F2170. 
1. Acceptable Test Results:  Relative humidity shall be measured at 75 percent or less.  .   

a. If flooring manufacturer’s warranty stipulates a stricter standard, relative humidity test 
results will be required to meet manufacturer’s standard before that flooring may be 
installed in the failing area of slab. 

b. Areas to Receive Finish Flooring Materials Warranted for Relative Humidity Greater 
Than 75 Percent:  Upon submission of sample warranty documenting flooring 
manufacturer’s higher allowable relative humidity limit, such higher limit may be 
substituted for specified 75 percent limit, subject to Architect’s approval. 

2. Slabs failing relative humidity test shall receive additional drying time, or, at Owner's option, 
may be required to receive vapor emission control treatment as specified herein, until further 
testing demonstrates slab achieves specified moisture vapor emission rate limit.   
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D. Test Scheduling:  No later than two weeks prior to scheduled finish flooring installation, perform 
final moisture testing, both calcium chloride and relative humidity tests.  Testing shall be a 
minimum of 3 tests for the first 1,000 square feet of floor area, and one test for each additional 
1,000 square feet.  Include moisture tests around room perimeter, at columns and where 
moisture may be evident. 

3.03 SLAB ALKALINITY TESTING 

A. General:  Before beginning installation of finish flooring materials and floor coatings, concrete 
floor slabs to receive adhesive-applied floor finish materials, fluid-applied flooring, floor coatings, 
wood flooring, or that will be in contact with moisture-sensitive equipment or products, shall be 
tested to measure their surface pH in accordance with ASTM F710.  

B. Testing Methods:   
1. pH Paper Method:  Use wide range pH paper, its associated pH chart, and distilled or 

deionized water. Place several drops of water on a clean surface of concrete, forming a 
puddle approximately 1 inch (25 mm) in diameter. Allow the puddle to set for 60 plus-or-
minus 5 seconds, then dip the pH paper into the water. Remove immediately, and compare 
to chart to determine pH reading.  

2. Other pH testing methods such as pH pencils or pH meters, or both, are available and may 
be used to measure pH. 

C. Testing Scheduling and Locations:  Test at same time, rate and near locations of calcium chloride 
tests, except as follows. 
1. Do not test slabs for pH that have been recently bead blasted or otherwise abraded to 

remove near surface layer.  Allow such slabs to remain exposed to air at least 14 days 
before testing surface for pH. 

D. Acceptable Test Results:  Slab alkalinity will be acceptable if measured pH is less than 9.0.   

E. Slabs failing alkalinity test shall receive additional drying time, or, at Owner's option, may be 
required to receive vapor emission control treatment or pH neutralization treatment as specified 
herein until further testing demonstrates slab meets this alkalinity limitation. 

3.04 BOND TESTING FOR RESILIENT FLOORING 

A. General:  After cleaning of slab surfaces, and before beginning application of resilient flooring 
adhesive, resilient flooring contractor(s) shall test adhesive bonding to slab.   

B. Testing Procedures: 
1. Using the flooring material and the proposed adhesives, install 3 foot by 3 foot panels 

spaced approximately 50 feet apart throughout the subfloor area.  Select areas next to walls, 
columns or other light traffic areas.  

2. Tape edges of panels to prevent edge drying of adhesive. 
3. After 72 hours, check panels in presence of Architect and General Contractor's 

Superintendent.   

C. Acceptable Test Results:  Test will be considered satisfactory if flooring material is found, in the 
opinion of the Architect, to be securely bonded such that an unusual amount of force is required 
to lift it from the subfloor.   

D. Slabs failing bond test shall receive additional treatment as specified herein until further testing 
demonstrates satisfactory bond.  Additional treatment may consist of mechanical or chemical 
cleaning to remove contaminants or vapor emission control treatment of excessively moist 
concrete subfloor. 
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3.05 PATCHING AND LEVELING 

A. Verification of Conditions:  Examine substrate for unevenness which would prevent execution and 
quality of flooring as specified.  Report unsatisfactory conditions to the General Contractor with 
copy to Architect. 
1. Examine subfloors prior to installation to determine that surfaces are free from cracks, holes, 

ridges, and other defects that might prevent adhesive bond or impair durability or 
appearance of the flooring material. 

2. Levelness:  As required by manufacturer of finish flooring material to be installed.  In 
absence of specific criteria from manufacturer, verify subfloor to be level within 3/16 inches 
in 10 feet. 

3. Surface Profile:  Verify surface to be smooth troweled finish. 

B. Patching:  Thoroughly clean concrete floors before applying floor coverings.  Remove rough spots 
and any foreign matter that might be evident through the floor covering.  Patch minor rough 
areas, voids and defects with compatible leveling compound.  . 

C. Leveling:  Level major uneven concrete floor joints or other irregularities by bush hammering or 
grinding and filling with latex type underlayment.  Leveled areas shall be sanded to provide a 
surface level plus-or-minus 3/16-inch in 10 feet unless flooring manufacturer stipulates stricter 
criterion.  Leveled areas shall be inspected by the Architect before flooring work may proceed. 

3.06 VAPOR EMISSION CONTROL TREATMENT  

A. General:   
1. Floor Slabs-on-Grade:  All floor slabs-on-grade shall receive specified vapor emission 

control treatment unless testing demonstrates to Owner’s satisfaction that treatment may be 
waived.   

B. Protection:  Mask and protect walls and equipment before beginning scarification and application. 

C. Surface Preparation:  Shot blast concrete surface to expose uncontaminated, absorptive, and 
sound concrete. Do not acid etch concrete surface.  Grind near wall base and clean all joints for 
treatment application.  Broom-sweep and vacuum slab surfaces to remove dust and debris.  Do 
not use clean sweeping agents.  
1. Fill all cracks, control joints, construction joints, and surface irregularities with resin and 

cementitious filling materials in accordance with system manufacturer’s recommendations. 

D. Installation:  Manufacturer's personnel or manufacturer-certified applicator shall treat slab 
surfaces in accordance with manufacturer's standard procedures for system and special 
instructions for specific test results and slab conditions encountered at this Project. 

E. Finishing:  Apply primer and cementitious underlayment over treated slabs, using methods 
recommended by underlayment and treatment manufacturer.   

F. Vapor Emission Retesting:  After application of vapor emission treatment, retest directly over 
treatment using calcium chloride method. 

3.07 ALKALINITY NEUTRALIZATION TREATMENT 

A. General:   
1. Comply with finish flooring manufacturer’s instructions.  Treat slab surfaces with high 

measured pH using methods acceptable to finish flooring manufacturer only, and that will in 
no way void or compromise finish flooring warranty. 
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2. Coordinate with MVER testing and relative humidity testing.  If high pH is measured in 
concert with high MVER and/or relative humidity, follow procedures specified for slabs failing 
moisture testing, including, if required, vapor emission control treatment.  Neutralization 
treatment procedures specified in this Article apply only to slabs with acceptable measured 
moisture vapor emission and relative humidity, but excessive pH at surface. 

B. Water Rinsing:  Initial treatment shall consist of neutralizing the slab by rinsing with clean neutral 
water, using following procedure. 
1. Start with a clean, porous concrete. 
2. Spray a small area with clean neutral water, rinsing the slab. If in doubt about the water take 

a pH paper and test the water. 
3. Immediately after the application of the water, thoroughly wet vacuum the area rinsed to 

remove any excess water. 
4.  Allow it to dry for 24 hours and retest to verify the slab is neutralized. 
5. Test pH of neutralized slab again after 7 days to verify pH has not returned to high levels 

before proceeding with finish flooring installation. 

C. Acid Washing:  If water rinsing fails to neutralize slab surface to acceptable pH level, subject to 
acceptance of finish flooring manufacturer, neutralize slab surface by washing with mild carbonic 
acid, using following procedure. 
1. Spray mild carbonic acid onto the surface of the concrete. 
2.  Wet vacuum the excess. 
3.  Immediately rinse the acid with clean neutral water.  Do not allow it to dry on the concrete. 
4.  Wet vacuum the excess water and allow it to dry 24 hours. 
5.  Test the surface to be verify the pH is neutralized. 
6. Test pH of neutralized slab again after 7 days to verify pH has not returned to high levels 

before proceeding with finish flooring installation. 

3.08 CLEANING 

A. Before beginning installation of finish flooring materials and floor coatings, floor slabs shall be 
cleaned of dirt debris, contaminants and other deleterious materials on slab surfaces.   

B. Curing Compound Membranes and Other Coatings: 
1. Remove residual curing compound membrane, paint, oils and similar contaminants using 

shotblasting or other acceptable mechanical cleaning method, or by specified chemical 
cleaner and stripper in accordance with manufacturer's instructions. 

C. Vacuum or broom-clean surfaces to be covered immediately before the application of flooring.   

3.09 PROTECTION 

A. During and after flooring preparation, and until commencement of finish flooring installation, 
protect subfloor slab surfaces from staining, cracking, chipping, and other damage. 

B. Protect freshly placed slabs from weather damage.  

C. Protect slabs from mortar leakage from placing of slabs above. 

D. Take precautions to protect slabs from exposure to significant excess moisture after end of curing 
period, during drying period, and until commencement of finish flooring installation.   
1. Promptly remove snow and standing water from floor slabs. 
2. Do not wash construction tools or materials over floor slabs. 

E. Do not permit construction activities such as pipe cutting which could damage or stain floor slabs. 
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F. Do not store materials on floor slabs that could expose concrete to oil contamination. 

END OF SECTION
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SECTION 09 21 16 
 

GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Work Results: 
1. New metal stud and gypsum board partitions. 
2. Suspended gypsum board ceiling assemblies. 
3. Gypsum board ceilings and coves on metal ceiling joist framing. 
4. Gypsum board and metal stud wall opening infill. 
5. Gypsum board soffits. 
6. Patching existing gypsum board walls and ceilings. 

B. Products Installed But Not Supplied Under This Section:   
1. Acoustical Blanket Insulation:  Section 09 81 16. 

C. Related Requirements: 
1. Cold-Formed Framing for Exterior Walls, Structural Metal Stud Framing and Cold-Formed 

Metal Joist Framing:  Section 05 40 00 Cold-Formed Metal Framing. 
2. Fire Safing Material for Deflection Channels:  Section 07 84 00 Firestopping. 
3. Acoustical Sealants:  Section 07 92 00 Joint Sealants. 
4. Painting:  Section 09 91 23 Interior Painting. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Definitions:  Meaning of the following terms as used in these Specifications. 
1. Gypsum Board Construction Terminology:  Refer to ASTM C11 for definitions of terms for 

gypsum board construction not otherwise defined in this Section or in referenced standards. 
2. Drywall:  Gypsum board. 

C. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. ANSI/AISI Standards: 

a. AISI S200-12 – North American Standard for Cold-Formed Steel Framing – General 
Provisions, 2012 Edition. 

b. AISI S201-12 – North American Standard for Cold-Formed Steel Framing – Product 
Data, 2012 Edition. 

c. AISI S212-07 (2012) – North American Standard for Cold-Formed Steel Framing – 
Header Design, 2007 Edition (Reaffirmed 2012). 

d. AISI S220-15 – North American Standard for Cold-Formed Steel Framing – 
Nonstructural Members, 2015 Edition. 

2. ASTM International Standards:  www.astm.org.  
a. ASTM C645-14e1 – Standard Specification for Nonstructural Steel Framing Members.   
b. ASTM C754-15 –Standard Specification for Installation of Steel Framing Members to 

Receive Screw-Attached Gypsum Panel Products. 
c. ASTM C840-16 - Standard Specification for Application and Finishing of Gypsum 

Board. 
d. ASTM C1396 / C1396M-14a – Standard Specification for Gypsum Board. 
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3. Gypsum Association Standards:  www.gypsum.org.  
a. GA-216-2016 – Application and Finishing of Gypsum Panel Products. 

D. Guide References and Standard Practices:  Follow recommendations of the following: 
1. Gypsum Association Publications:  www.gypsum.org.  

a. GA-214-2015 – Recommended Levels of Finish for Gypsum Board, Glass Mat and 
Fiber-Reinforced Gypsum Panels. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit copies of manufacturer's technical data covering all assembly materials 
with all options and accessories plainly identified.   
1. Submit product data sheets for each type of metal furring channel to be provided.   
2. Submit product data sheets for all non-structural metal framing components and accessories 

to be provided. 
a. Include tables showing gage, depth and limiting unsupported heights for studs 

demonstrating that proposed stud systems and gages meet performance requirements 
specified for all conditions indicated on the Drawings.  Highlight applicable lines in 
tables. 

1.04 QUALITY ASSURANCE 

A. Mockups:   
1. Build mockups of at least 100 square feet in surface area to demonstrate aesthetic effects 

and to set quality standards for materials and execution for the following: 
a. Each Level 3, 4, and/or 5 gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Use construction methods and materials specified.  
3. Prepare mockups to illustrate both pre-decorated and decorated gypsum board finishing for 

approval.  
a. If directed by Architect, apply or install final decoration indicated, including painting and 

wallcoverings, over a portion of exposed mockup surfaces, to allow review of mockups 
for both pre-decorated and decorated conditions in single review. 

b. If directed by Architect, obtain approval of pre-decorated gypsum board finish prior to 
application of final decoration for approval. 

4. Simulate finished lighting conditions for review of mockups. 
5. For mockups illustrating gypsum board finishing to receive paint, afford opportunity to 

painting contractor to review and accept gypsum board finishing methods prior to start of 
painting operations. 

6. Accepted Sample Areas:  Standard for rest of work.  Proceed with work only after sample 
has been reviewed and approved by Architect.   

7. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.05 DELIVERY, STORAGE, AND HANDLING: 

A. General Requirements:  Comply with Section 01 60 00 and with Manufacturer’s 
recommendations. 

B. Delivery and Acceptance Requirements:  Deliver materials in original packages, containers or 
bundles bearing brand name and identification of manufacturer or supplier. 
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C. Storage and Handling Requirements: 
1. Storage: Store materials inside under cover and keep them dry and protected against 

damage from weather, direct sunlight, surface contamination, corrosion, construction traffic 
and other causes.   
a. Neatly stack gypsum boards flat to prevent sagging. 
b. Store metals above ground on platforms, skids, or other supports.  Protect metals from 

surface contamination and corrosion. 
2. Handling:  Handle gypsum boards to prevent damage to edges, ends, and surfaces.  Do not 

bend or otherwise damage metal corner beads and trim. 

1.06 AMBIENT CONDITIONS 

A. Comply with ASTM C840 and Manufacturer’s recommendations.   

B. During gypsum panel application and finishing, maintain temperatures within building within range 
of 55 degrees to 70 degrees F.   

C. Provide adequate ventilation to carry off excess moisture. 

PA%RT 2 PRODUCTS 

2.01 ASSEMBLIES 

A. Partitions:  See Drawings for detailed assembly requirements. 
1. Gypsum Board Panels:  Unless indicated otherwise, provide panels 5/8 inch thick by 48 inch 

wide by vertical length to allow for vertical installation without cross joints. 

B. Ceilings and Interior Soffits:  
1. Gypsum Board Panels:  Provide panels 5/8-inch thick unless specifically indicated otherwise, 

by 48 inches wide by length to minimize cross joints. 
2. Seismic Suspension System Bracing:  Ceiling system and connections shall be designed 

and constructed in accordance with requirements of ICC Evaluation Service Report for 
ceiling suspension systems in Seismic Design Category adopted by local code. 

C. Fire Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E119 by an independent 
testing agency. 
1. Gypsum Board Partitions:  Partitions listed and labeled for fire protective ratings where 

indicated. 
2. Where UL design numbers are referenced on Drawings, assemblies shall comply with the 

requirements listed by the referenced UL design, in addition to requirements of applicable 
specification sections. See Drawings and Sections 01 42 00.  Products shall be one of those 
listed in referenced UL assembly. 

3. All gypsum board ceilings that are part of a rated roof/ceiling assembly shall comply with all 
requirements of that assembly. 

4. Gypsum board ceilings and soffits that are suspended below rated assemblies are unrated. 

2.02 PRODUCT OPTIONS 

A. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer and Product. 
1. Submit in accordance with Section 01 25 00. 
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2.03 GYPSUM BOARD AND JOINT FINISHING MATERIALS 

A. General: 
1. Reference Standard:  Each type of gypsum board shall be as defined by, and shall comply 

with requirements of, ASTM C1396/C1396M.   
2. Single Source Responsibility:  Obtain each type of gypsum board and related joint treatment 

materials from a single manufacturer. 
3. All gypsum board and gypsum board finishing materials shall be formaldehyde-free and 

asbestos-free. 

B. Type X Gypsum Board:  For all locations not specified otherwise. 
1. Acceptable Manufacturers and Products: 

a. American Gypsum; www.americangypsum.com - American Gypsum Firebloc Type X. 
b. CertainTeed Corporation; www.certainteed.com – CertainTeed Type X Gypsum Board. 
c. Georgia-Pacific Gypsum LLC; www.gp.com – ToughRock Fireguard X Gypsum Board. 
d. National Gypsum Company; www.nationalgypsum.com. - Gold Bond Fire-Shield 

Gypsum Board. 
e. Pabco Gypsum; www.pabcogypsum.com – Pabco Flame Curb Type X Gypsum Board. 
f. United States Gypsum Company (USG); www.usg.com – Sheetrock Brand Firecode X 

Gypsum Panels. 
2. Core:  Type X. 
3. Surfaces:  Paper. 
4. Thickness:  5/8-inch. 
5. Edge:  Tapered. 
6. UL Classified as to fire resistance, surface-burning characteristics and noncombustibility. 

C. Joint Finishing Materials: As recommended by gypsum board manufacturer for use with 
applicable gypsum board product. 
1. Joint Tape:  Cross-fibered reinforced paper or fiberglass mesh as recommended by 

manufacturer for use with applicable gypsum board product. 
2. Joint Compound for Use With Paper Tape: All-purpose type specifically formulated and 

manufactured for use with embedding tape at gypsum board joints and as a finishing 
compound, and compatible with tape, substrate and fasteners.   

3. Joint Compound for Use With Fiberglass Tape:  Setting type specifically formulated and 
manufactured for use with fiberglass tape at gypsum board joints, and compatible with tape, 
substrate and fasteners.   

4. Topping Compound:  Topping type specifically formulated and manufactured for use for 
smooth joint finishing in second and third coats. Unthinned 

2.04 NON-LOAD-BEARING METAL PARTITION STUDS AND RUNNERS 

A. Basis of Design Non-Load-Bearing Metal Partition Stud Manufacturer:  California Expanded Metal 
Products Company (CEMCO); www.cemcosteel.com. 

B. Other Acceptable Non-Load-Bearing Metal Partition Stud Manufacturers:   
1. ClarkDietrich Building Systems LLC, www.clarkdietrich.com. 
2. Marino\WARE; www.marinoware.com.  
3. Studco Building Systems; www.studcosystems.com.  

C. Stud Sizes:  As indicated on Drawings. 

D. Steel Stud Gages:  As indicated on Drawings. 
1. Verify gages required for support of wall-hung equipment with equipment manufacturer’s 

recommendations. 
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E. Steel Stud Runners:  Manufacturer's standard to match studs.  Provide long leg runners for slip 
joint at structure above where indicated. 

F. Finish for Studs, Runners, Bracing and Accessories:  Corrosion resistant galvanized coating 
conforming to ASTM A653, G40 minimum. 

2.05 CEILING AND SOFFIT FRAMING 

A. Non-Accessible Ceiling and Soffit Framing:  16 gauge studs, sizes as indicated, 16 inches on 
center unless otherwise indicated on Drawings. 
1. Spans Greater Than 8 Feet:  Joist framing to comply with Section 05 40 00. 

B. Accessible Ceiling and Soffit Framing:  Joist framing to comply with Section 05 40 00. 

2.06 CEILING SUSPENSION SYSTEMS 

A. Acceptable Manufacturers: 
1. Armstrong; www.armstrong.com.  
2. Chicago Metallic; www.chicagometallic.com.  
3. United States Gypsum Company (USG); www.usg.com. 

B. Hangers: Steel wire or rods, sizes to comply with requirements of ASTM C754 for ceiling or soffit 
area and loads to be supported. 
1. Wire:  ASTM A641, minimum No. 9 gage, soft, Class 1 galvanized. 
2. Rods and Flats:  Mild steel components. 

C. Suspended Framing System Description: Framing system for gypsum board panels consisting of 
cold-rolled steel members conforming to ASTM C635, including main tees, furring cross 
channels, furring cross tees, and cross tees. 
1. Main Runners: Cold rolled, "C" shaped steel channels, 16 gauge minimum. 

a. Form to required radius at curved ceilings. 
2. Cross Furring:  Hat shaped steel furring channels, ASTM C645, 7/8 inch high, 25 gauge, 

galvanized. 
3. Finish:  Hot dipped galvanized finish, ASTM A653, Type G30 or better. 
4. Provide compression posts and other accessories as required to comply with seismic 

requirements. 

2.07 ACOUSTIC INSULATION AND SEALANTS 

A. Sound Attenuation Blankets:  See Section 09 81 16. 

B. Acoustical Sealant:  See Section 07 92 00. 

2.08 FINISHES 

A. Skim Coat Finish:  Unthinned topping joint compound formulated for filling, leveling and finishing 
coats. 
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2.09 ACCESSORIES 

A. Fasteners:  ASTM C1002.   
1. Fastening to Metal:  One-inch Type S gypsum board screws.  Use proper type for gage of 

stud. 

B. Laminating Adhesive:  Setting type compound, formaldehyde-free and asbestos-free, and as 
recommended by gypsum board manufacturer for use with applicable gypsum board product. 

C. Cornerbead and Edge Trim for Interior Installation:  Provide corner beads, edge trim and control 
joints that comply with ASTM C1047 and requirements indicated below: 
1. Acceptable Manufacturers: 

a. California Expanded Metal Products Company (CEMCO); www.cemcosteel.com.   
b. ClarkDietrich Building Systems LLC, www.clarkdietrich.com. 
c. Phillips Manufacturing Company; www.phillipsmfg.com. 
d. United States Gypsum Company (USG); www.usg.com - Beadex. 

2. Material:  Formed metal, or metal combined with paper: 
3. Edge Trim: USG Sheetrock No. 103 Dur-A-Bead, 1-1/4-inch by 1-1/4-inch, unless otherwise 

indicated. 
4. One-Piece Control Joint:  Formed with vee-shaped slot per Fig. 1 in ASTM C1047, with slot 

opening covered with removable strip. 

PART 3 EXECUTION 

3.01 ERECTION OF NON-LOAD-BEARING METAL STUD PARTITIONS 

A. Reference Standard:  Erect steel framing in accordance with ASTM C754. 

B. Layouts: Align partition studs accurately according to partition layout. 

C. Anchoring:  Anchor runner channels to concrete slabs with concrete stub nails or power-driven 
anchors at 24 inches on center  Anchor runner channels to ceiling grid where applicable with 
stove bolts.  Install headers where required to receive runners where studs extend above ceiling 
system. 

D. Studs:  Position studs vertically in runners.  Anchor studs located adjacent to openings or partition 
intersections and corners to runners with USG metal lock fastener or with 1/2-inch Type S pan 
head screws. 
1. Space studs 16 inches on center unless otherwise indicated, and not less than that required 

by referenced steel framing installation standard. 
2. Corners and Intersections:  Locate studs no more than two inches from abutting partitions, 

corners, etc. 
3. Openings:  Frame door openings to comply with details indicated, with GA-219 and with 

applicable published recommendations of gypsum board manufacturer.  Locate studs not 
more than two inches from opening frames.  Anchor studs to frame anchor clips by bolt or 
screw attachment.  Install runner track section (for cripple studs) at head and secure to jamb 
studs.  Install headers over openings as recommended by the manufacturer. 
a. Wood Doors and Hollow Metal Doors:  Provide two studs at jambs. 

4. Metal Strap Blocking:  See Drawings. 
5. Install runners (tracks) at floors, ceilings and structural walls and columns where gypsum 

board stud system abuts other construction. 
a. Where studs are installed directly against exterior walls, install asphalt felt strips 

between studs and wall. 
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6. Installation Tolerances:  Install each steel framing and furring member so that fastening 
surface do not vary more than 1/8 inch from plane of faces of adjacent framing. 

7. Extend partition framing full height to structural supports or substrates above suspended 
ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue 
framing over frames for doors and openings and frame around ducts penetrating partitions 
above ceiling to provide support for gypsum board.   

8. Terminate partition framing at suspended ceilings where indicated. 
9. Install steel studs so that flanges point in the same direction and gypsum boards can be 

installed in the direction opposite to that of the flange. 
10. Position studs vertically with open sides facing in same direction and engaging floor and 

ceiling runners.  Begin and end each arc with a stud and space intermediate studs equally 
along arcs at stud spacing recommended by gypsum board manufacturer for radii indicated. 

11. Attach studs to runners with 3/8-inch long pan head framing screws.  On straight lengths at 
ends of arcs, place studs 6 inches on center with last stud left free standing. 

E. Bracing:  Provide diagonal bracing at head of studs that terminate above the ceiling level.  
Bracing shall consist of metal studs bent to V-shape and extending at 45 degrees from partition 
head to structure above.  Locate bracing 48 inches maximum on center 

F. Top of Partition Deflection Head Assemblies: 
1. Provide long leg runners for slip joint at structure above for partitions where indicated. 
2. Fire Rated Partitions: 

a. Firestopping Installation:  Under Section 07 84 00. 

3.02 CEILING SUSPENSION INSTALLATION 

A. General:  Install suspension system in accordance with ASTM C754 and manufacturer's 
instructions and as required to comply with seismic requirements.. 

B. Hangers:  Secure hangers to structural support by connecting directly to structure where possible, 
otherwise connect to cast in concrete inserts or other anchorage devices or fasteners as 
indicated.  Install wire hangers spaced not over 48 inches on center in direction of 1-1/2-inch 
main runner channels and within 6 inches of ends of main runners or interruptions of ceiling 
continuity.  Hang from structure above.  Install hangers 24 inches on center at gypsum drywall 
ceilings supporting wood or metal ceilings or other secondary ceiling systems. 
1. Where spacing of structural members, or width of ducts or other equipment, prevents regular 

spacing of hangers, provide supplemental hangers and suspension members and reinforce 
nearest affected hangers to span extra distance.  

2. Attach directly to structural elements only.  Do not connect or suspend steel framing from 
ducts, pipes or conduit. Loop hangers and wire tie directly or provide anchors or inserts. 

3. Keep hangers and braces 2 inches clear of ducts, pipes and conduits. 

C. At light troffers or other openings, reinforce framing with 3/4-inch cold rolled channels wired atop 
and parallel to main runner channels. 

D. Provide all necessary framing and suspension for offsets, verticals and decorative recesses, etc.  
Use drywall studs where indicated or required. See Section 09 22 16 for type.   

E. Install 1-1/2 inch main runner channels 24 inches on center. at ceilings supporting wood or metal 
ceilings or other secondary ceiling systems. 

F. Seismic Braced System: 
1. Install compression posts, splay wires and other accessories as required to comply with 

seismic requirements. 
2. Extend runners to within 6 inches of walls. 
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3. Wire tie or clip furring members to main runners and to other structural supports indicated.  
In fire resistance rated assemblies, wire tie furring members; do not clip. 

4. Do not permit furring or runners to contact masonry or concrete walls. 
5. Provide 1 inch clearance between furring or runners and abutting walls and partitions. 

G. Installation Tolerances: 
1. Do not exceed 1/8 inch in 8-foot variation from plumb or level in exposed lines of surface, 

except at joints between gypsum board units. 
2. Do not exceed 1/16 inch variation between planes of abutting edges or ends. 
3. Shim as required to comply with specified tolerances. 

3.03 SOUND TREATMENT 

A. General: 
1. Comply with manufacturer’s instructions for particular conditions of installation in each case. 
2. Install materials to comply with thermal and sound control requirements noted on Drawings. 
3. Unfaced Insulation:  Not allowed in exposed applications where there is a potential for skin 

contact and irritation. 

B. Acoustical Blanket Installation in Partitions: 
1. Batts:  Friction-fit in place until interior gypsum wallboard finish is applied.  Install batts to fill 

entire stud cavity.  Place in partitions tight within spaces, around cut openings, behind and 
around electrical and mechanical items within partitions and tight to items passing through 
partitions. 
a. Stud Cavity Heights Up To 8 Feet:  Cut lengths to friction-fit against floor and ceiling 

tracks or plates. 
b. Stud Cavity Heights Greater Than 8 Feet:  Provide supplemental support as required to 

hold batts in place until the interior finish is applied. 
2. Ductwork Penetrations:  Provide one inch wide clearance around ductwork and pack with 

fiberglass ready for caulking. 

C. Acoustical Blanket Installation Over Ceilings:  See Section 09 81 16. 

D. Acoustical Sealant:  See Section 07 92 00.  Apply at perimeter and at all penetrations of gypsum 
board in single bead. 
1. Locations:  Apply at partitions with sound attenuation blankets. 
2. Caulk ductwork penetrations. 
3. Caulk both sides of partitions edges with continuous bead. 

3.04 INSTALLATION OF GYPSUM BOARD, GENERAL 

A. Reference Standards:  Apply and finish gypsum board in accordance with GA-216 and 
ASTM C840. 

B. Fastening:  Apply board to studs, furring or framing with gypsum board screws spaced 12 inches 
on center in field of board and eight inches on center staggered along vertical abutting edges. 
1. Use Type S-12 screws for attaching to structural studs. 

C. Install exposed gypsum board with face side out.  Do not install imperfect, damaged or damp 
boards.  Butt boards together for a light contact at edges and ends with not more than 1/16-inch 
open space between boards.  Do not force into place. 

D. Position boards so that like edges abut, tapered edges against tapered edges and mill-cut or 
field-cut ends against mill-cut or field-cut ends.  Do not place tapered edges against cut edges or 
ends.   
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E. Trim:  Apply as recommended by manufacturer, where gypsum board abuts other materials, and 
as indicated. 

F. Tolerances:  Gypsum board surface plane within plus-or-minus 1/8-inch in 10 feet. 

3.05 INSTALLATION OF GYPSUM BOARD ON PARTITIONS AND WALLS 

A. Layout:  Apply gypsum wallboard panels vertically with abutting ends and edges occurring over 
stud flanges or furring.  Horizontal installation is not allowed. 
1. Joints on Opposite Sides of Partitions:  Shall not occur over same stud. 
2. Two Layer Construction:  Stagger joints between layers.   
3. Locate exposed end-butt joints as far from center of walls as possible, and stagger not less 

than 24 inches in alternate courses of board. 
4. Install wall/partition boards in manner that minimizes the number of end-butt joints or avoids 

them entirely where possible.   
5. Locate either edge or end joints over supports, except in horizontal applications where 

intermediate supports or gypsum board back-blocking is provided behind end joints.   

B. Stagger vertical joints over different studs on opposite sides of partitions. 

C. Attach gypsum board to steel studs so that leading edge or end of each board is attached to open 
(unsupported) edge of stud flange first. 

D. Spot grout hollow metal door frames for solid core wood doors, hollow metal doors and doors 
over 32 inches wide.  Apply spot grout at each jamb anchor clip just before inserting board into 
frame. 

E. Form control joints and expansion joints at locations indicated, with space between edges of 
boards, prepared to receive trim accessories. 

F. Cover both faces of steel stud partition framing with gypsum board in concealed spaces (above 
ceilings, etc.), except in chase walls that are braced internally. 

G. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments.  Provide 
1/4-inch to 1/2-inch space and trim edge with "U" bead edge trim.  Seal joints with acoustical 
sealant. 

H. Layers:  Install multiple layer gypsum board as indicated. 

I. Corner Bead:  Apply as recommended by manufacturer at exposed out corners. 

3.06 INSTALLATION OF GYPSUM DRYWALL CEILINGS 

A. Install to ceiling framing, to suspended grid framing, or directly to structural framing as indicated.   

B. Apply gypsum board of maximum practical length with long dimensions at right angles to furring 
channels and fasten with drywall screws spaced 12 inches on center in the field of the board and 
8 inches on center along abutting edges.  All end and edge joints shall occur over furring 
channels with end joints staggered.  Properly support gypsum board around cutouts and 
openings. 

3.07 FINISHING 

A. General: Finish gypsum board in accordance with ASTM C840.  Treat gypsum board joints, 
interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and 
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elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove 
residual joint compound from adjacent surfaces. 

B. Joint Finishing:  Apply joint treatment at side and end joints, corner bead, trim, penetrations and 
fastener dimples as recommended by manufacturer.  
1. Finish panels to following finish levels as defined by ASTM C840 and as recommended by 

GA-214 where not otherwise specified. 
a. Level 0:  Limited to temporary construction.  No taping, finishing or accessories 

required. 
b. Level 1:  Limited to ceiling plenums and similar concealed areas. Apply tape embedded 

in joint compound to all joints and interior angles.  Excess joint compound, tool marks 
and ridges are acceptable. 

c. Level 2:  Minimum finish level for gypsum board to receive interior adhered masonry 
veneer, or bonded acoustical ceiling tile.  All joints and interior angles shall have tape 
embedded in joint compound and wiped with a joint knife leaving a thin coating of joint 
compound over all joints and interior angles.  Cover all fastener heads and accessories 
with one coat of joint compound.  Surface shall be free of excess joint compound.  Tool 
marks and ridges are acceptable. 

d. Level 3:  Minimum finish level for gypsum board to receive ceramic, stone, or glass tile, 
FRP or other protective wall covering, fixed acoustical panels, or heavy- or medium-
texture finishes before final painting. All joints and interior angles shall have tape 
embedded in joint compound and shall be immediately wiped with a joint knife leaving a 
thin coating of joint compound over all joints and interior angles.  Cover fastener heads 
and accessories with two separate coats of joint compound as required by ANSI 
A108.01-2013 for gypsum board to receive tile.  The surface shall be smooth and free 
of tool marks and ridges. 

e. Level 4:  Minimum finish level for gypsum board to receive light texture, wallcoverings, 
and for all gypsum board that will be exposed to view but not specified to receive Level 
5 finishing.  All joints and interior angles shall have tape embedded in joint compound 
and shall be immediately wiped with a joint knife leaving a thin coating of joint 
compound over all joints and interior angles.  Apply two separate coats of joint 
compound over all flat joints and one separate coat over interior angles.  Cover fastener 
heads and accessories with three separate coats of joint compound.  The surface shall 
be smooth and free of tool marks and ridges. 

f. Level 5:   
1) Finish gypsum board to Level 5 where so noted on the Drawings and for following 

applications: 
a) Gypsum board to receive semigloss or gloss paint or other glossy decorative 

finish. 
b) Gypsum board to receive dark or deep tone paint application. 

2) Finish joints as specified for Level 4.   
3) Apply a skim coat over the entire exposed surface.  

2. Prefill open joints and rounded or beveled edges, if any, using setting-type joint compound. 
3. Apply joint tape at joints between gypsum boards except at trim accessories. 
4. Joint Compound:  Sand smooth between coats and after last coat. 

a. Embedding and first coat:  Setting-type joint compound. 
b. Fill coat:  Setting-type joint compound. 
c. Finish coat:  Ready-mix drying-type all-purpose or topping compound. 

C. Skim Coat Application.  Skim coat to be troweled on to straight plumb finish prior to final wall 
painting application or other finish as shown on Drawings. 
1. Required for Level 5 finishing. 

END OF SECTION
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SECTION 09 28 13 
 

CEMENTITIOUS BACKING BOARDS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 

1. Cementitious backer board for stainless steel countertops. 
2. Cementitious backer board at pass window counter. 

 
 B. Related Requirements: 

1. Exterior Cement Board:  Section 06 16 63 Cementitious Sheathing. 
2. Interior Metal Stud Partition Framing and Gypsum Board:  Section 09 21 16 Gypsum Board 

Assemblies. 
3. Metal Countertops:  Section 12 36 16. 

 
1.02 REFERENCES 
 
 A. Abbreviations: 
 1. CBU:  Cementitious Backer Unit. 
 
 B. Reference Standards:  See Section 01 42 00.  Comply with following:   
 1. ANSI A108.11-2005 - Interior Installation of Cementitious Backer Units. 
 2. ANSI A118.9-2005 - Test Methods and Specifications for Cementitious Backer Units. 
 3. ASTM C1325-04 - Non-Asbestos Fiber-Mat Reinforced Cement Substrate Sheets. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's current data sheets describing all materials and 

accessories to be supplied under this Section. 
 
1.04 INFORMATIONAL SUBMITTALS 
 
 A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
 
 B. Evaluation Reports:  Submit ICC Evaluation Service, Inc. (ICC-ES) report for each CBU product 

to be provided. 
 
 C. Manufacturer's Installation Instructions:  Submit manufacturer's written recommended installation 

procedures. 
  1. Maintain one copy on site until completion of installation. 
 
1.05 QUALITY ASSURANCE 
 
 A. Regulatory Requirements: 
 1. CBU product shall have a current ICC-ES report finding product to be an acceptable 

alternative product to those specified in the 2003 (or later) International Building Code. 
 a. Comply with all conditions of use stipulations in ICC-ES report. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. General:  Comply with Section 01 60 00.   
 
 B. Delivery:  Deliver materials in original unopened packages, labeled with identification of 

manufacturer and brand name. 
 
 C. Storage:  Store in an enclosed shelter providing protection from damage and exposure to the 

elements.   
  1. Store cementitious backer units flat. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Acceptable Manufacturers and Products – Interior Cementitious Backer Units: 
  1. Custom Building Products; www.custombuildingproducts.com – WonderBoard backerboard. 
  2. National Gypsum Company; www.nationalgypsum.com – PermaBase Cement Board. 
  3. United States Gypsum Company (USG); www.usg.com - Durock Brand Cement Board. 
 
 B. Substitution Requests:  In accordance with Section 01 25 00. 
 
2.02 INTERIOR CEMENTITIOUS BACKER UNITS (CBU) 
 
 A. Composition:  ANSI A118.9 and ASTM C1325.  Composed of stable Portland cement, 

aggregates, and reinforcements. 
 1. Non-combustible in accordance with ASTM E136. 
 2. Unaffected by prolonged exposure to moisture. 
 
 B. Thickness:  1/2 inch unless indicated otherwise.   
 
2.03 ACCESSORY PRODUCTS 
 
 A. Fasteners:   
 1. Screws:  CBU manufacturer's standard No. 8 steel screws with corrosion resistant coating.  

Provide type for wood framing or steel framing as appropriate to indicated installation. 
 
 B. Joint Tape:  Manufacturer's standard alkali-resistant joint tape. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Conditions:  Comply with Section 01 71 16. 
  1. Existing Conditions:  Examine framing to receive sheathing before beginning installation.   
 a. Verify wall framing to be structurally sound and free from excessive bow.   
 b. Verify spacing of studs and supports does not exceed 16 inches on center. 
 
 B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 

Architect. 
 
 C. Acceptance:  Beginning of work means acceptance of existing conditions by applicator. 
 



 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center CEMENTITIOUS BACKING BOARDS 
SA Project No. 01667.00 09 28 13 - 3 

3.02 INSTALLATION, GENERAL 
 
 A. Install cementitious boards in accordance with manufacturer’s instructions.   
 1. CBU to Receive Finish Materials Installed in Mortar:  Install CBU with rough side facing out. 
 2. CBU to Receive Finish Materials Installed in Mastic:  Install CBU with smooth side facing 

out. 
 
 B. Comply with all conditions of use stipulations in ICC-ES report. 
 
 C. Do not install cementitious boards when board is wet. 
 
 D. Fit ends and edges closely but not forced together, leaving 1/8 inch gap. 
 
 E. Install perimeter fasteners a minimum of 3/8 inch and a maximum of 5/8 inch from ends and 

edges. 
 
3.03 INSTALLATION  
 
 A. Preparation:   
 1. Double Layer Walls:  Apply a vapor-permeable water barrier over gypsum board before 

installing CBU. 
 
 B. Install backer board with ends over a supporting member.  Stagger all end joints in successive 

courses.  
 
 C. Fasten backer board to framing using specified fasteners.  
  1. Space fasteners at maximum 8 inches along each stud or support. 
 
3.04 JOINT TREATMENT 
 
 A. Joint Treatment for Dry Untiled Areas:   
 1. Seal board with Type 1 Ceramic Tile Adhesive, mixed with 1 part water to 4 parts adhesive.  
 a. Do not apply ready-mixed or setting-type joint compound over unsealed board.  
 2. Embed gypsum board joint tape over joints and treat fasteners with gypsum board setting-

type joint compound in accordance with Section 09 21 16.30.   
 3. Flat trowel gypsum board setting-type joint compound over board to cover fasteners and fill 

voids to a smooth surface.  Finish joints with at least two coats of joint compound. 
 
 

END OF SECTION
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SECTION 09 30 00 
 

TILING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Ceramic floor tiling. 
2. Ceramic wall tiling. 
3. Ceramic tile base. 
4. Tile mortar and grout. 
5. Crack isolation membrane. 
6 Other tiling accessories. 

B. Related Requirements: 
1. Common Work Results for Flooring Preparation:  Section 09 05 61. 
2. Concrete Floor Slab Curing and Finishing:  Section 03 33 53 Miscellaneous Cast-In-Place 

Concrete. 

1.02 REFERENCES 

A. General Requirements:  Refer to Section 01 42 00.   

B. Abbreviations and Acronyms: 
1. DCOF:  Dynamic Coefficient of Friction as measured by the DCOF AcuTest method of ANSI 

A137.1 and ANSI A326.3. 

C. Definitions: Meaning of the following terms as used in these Specifications. 
1. EGP Mortar:  Exterior Grade Plywood (EGP) latex-Portland cement mortar formulated 

specifically for bonding ceramic, glass, and natural stone tiles to exterior glue plywood. 
2. Floor Flatness:  For purposes of this Section, a measure of the local variation in amplitude 

and frequency in height of a floor surface in comparison to a reference straight edge. 
3. Floor Levelness:  For purposes of this Section, a measure of the total variation in pitch of a 

floor surface over a given length in comparison to a reference straight edge. 

D. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. American National Standards Institute (ANSI) Standards; www.ansi.org.  

a. ANSI A108 – Installation Standards:   

 ANSI A108.02 General Requirements: Materials, Environmental, and 
Workmanship - 2016 

 ANSI A108.5 Ceramic Tile Installed with Dry-Set Portland Cement Mortar 
or Latex-Portland Cement Mortar – 1999 [Reaffirmed 2010] 

 ANSI A108.6 Ceramic Tile Installed with Chemical-Resistant, Water-
Cleanable Tile-Setting and -Grouting Epoxy. – 1999 
[Reaffirmed 2010] 

 ANSI A108.10 Installation of Grout in Tilework – 1999 [Reaffirmed 2010] 
 ANSI A108.17 Installation of Crack Isolation Membranes for Thin-set 

Ceramic Tile and Dimension Stone – 2005 [Reaffirmed 
2016] 
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b. ANSI A118 – Material Specifications: 

 ANSI A118.1 American National Standard Specifications for Dry-Set 
Cement Mortar - 2012 

 ANSI A118.3 American National Standard Specifications for Chemical-
Resistant, Water-Cleanable, Tile-Setting and -Grouting 
Epoxy and Water-Cleanable Tile-Setting Epoxy Adhesive - 
2013 

 ANSI A118.4 American National Standard Specifications for Modified Dry-
Set Cement Mortar - 2012 

 ANSI A118.12 American National Standard Specifications for Crack 
Isolation Membranes for Thin-Set Ceramic Tile and 
Dimension Stone Installation - 2014 

 ANSI A118.15 American National Standard Specifications for Improved 
Modified Dry-Set Cement Mortar - 2012 

c. ANSI A137.1 - American National Standard Specifications for Ceramic Tile - 2017. 
d. ANSI A326.3 – American National Standard Test Method for Measuring Dynamic 

Coefficient of Friction of Hard Surface Flooring Materials - 2017. 
2. Tile Council of North America, Inc. (TCNA) Standards; www.tcnatile.org:   

a. TCNA Handbook for Ceramic, Glass, and Stone Tile Installation, 2017 Edition. 

D. Guide References and Standard Practices:  Comply with recommendations of the following 
except as otherwise specified in this Project Manual. 
1. American National Standards Institute (ANSI); www.ansi.org.  

a. ANSI A108 - American National Standard Specifications for Installation of Ceramic Tile: 
1) A108.01 – General Requirements: Subsurfaces and Preparations by Other Trades 

– 2016. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit manufacturer’s current descriptive and technical data for the following: 
1. Factory blended setting mortars. 
2. Tile grout. 
3. Crack isolation membrane. 
4. Tile cleaning agents. 
5. Other tiling accessories. 

C. Shop Drawings:  Indicate tile patterns, colors, locations, and widths of expansion, contraction, 
control, and isolation joints in tile substrates and finished tile surfaces. 
1. Locate precisely each joint and crack in tile substrates by measuring, record measurements 

on shop drawings, and coordinate them with tile joint locations. 
2. Submit jointing layout based on field dimensions of existing conditions. 

D. Samples:  Submit complete samples of tile and grout to Architect for color and texture selection or 
verification. 
1. Each type and composition of tile and for each color and texture required, at least  one full 

size sample for each tile specified. 
2. Trim for Ceramic Tile:  Full size pieces. 
3. Provide samples keyed according to specifications. 

1.04 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
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B. Certifications: 
1. Submit "Master Grade Certificate" for each type of tile in accordance with requirements of 

ANSI A137.1. 
2. Submit manufacturer's certifications that mortars, adhesives, and grouts are suitable for 

intended use. 

C. Manufacturer's Site Reports:  Submit Manufacturer's Representative's quality control report. 

1.05 CLOSEOUT SUBMITTALS 

A. Procedures:  Submit the following in accordance with Section 01 77 00. 

B. Maintenance Data:  Include cleaning methods, cleaning solutions recommended, stain removal 
methods, and polishes and waxes recommended. 

C. Warranties: Submit in accordance with Section 01 78 36. 

1.06 MAINTENANCE MATERIALS SUBMITTALS 

A. Extra Stock Materials: Provide the Owner 3 percent of each size and color of tile and grout used 
at completion of the Project. 

B. Store in location as directed by Owner. 

C. Ensure materials are boxed and identified by manufacturer, type, and color, with use-by date, 
when applicable. 

1.07 QUALITY ASSURANCE 

A. Qualifications: 
 1. Installer Qualifications:  Flooring subcontractor must have at least five (5) years’ experience 

in the installation of ceramic tile flooring projects. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00.   
1. Protect materials from contamination, dampness, freezing, or overheating in accordance 

with manufacturer's instructions. 
2. Broken, cracked, chipped, stained, or damaged tile will be rejected, whether built-in or not. 
3. Protect mortar and grout materials against moisture, soiling, or staining. 

B. Delivery and Acceptance Requirements: 
1. Delivery:  Deliver materials in manufacturer's unopened containers, fully identified with 

name, brand, type, and grade. 
2. Labeling:  Comply with ANSI A137.1. 

C. Storage and Handling Requirements:   
1. Storage:  Store materials in a clean, dry area.  

a. Store cementitious materials off the ground and under cover.   
b. Store premixed setting and grouting materials; admixtures, sealers, cleaning agents, 

and other liquid products; and accessories in original unopened containers.  
c. Protect liquid and trowelable products, caulks and sealants from freezing. 

2. Handling:  Handle tile that has temporary protective coating on exposed surfaces to prevent 
coated surfaces from contacting backs or edges of other units.  If coating does contact 
bonding surfaces of tile, remove coating from bonding surfaces before setting tile. 
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1.09 AMBIENT CONDITIONS 

A. Comply with requirements of referenced standards and recommendations of material 
manufacturers for environmental conditions before, during, and after installation.   

B. Do not begin installation until building is completely enclosed and HVAC system is operating and 
maintaining temperature and humidity conditions consistent with "after occupancy" conditions for 
a minimum of 2 weeks. 

C. Do not install tile set in Portland cement mortar when the ambient temperature is below 
50 degrees F.  Comply with minimum temperature requirements of bonding and grouting 
materials manufacturers. 

D. Maintain continuous and uniform building temperatures of not less than 50 degrees F during 
installation nor more than 100 degrees F. 

E. Ventilate spaces receiving tile in accordance with material manufacturers' instructions. 

1.10 WARRANTIES 

A. Crack Isolation Membrane Warranty:  Submit manufacturer’s standard 10-year warranty against 
cracking of ceramic and stone tile due to non-structural horizontal movement in substrate or 
cracks in substrate not greater than 1/8-inch in width. 

PART 2 PRODUCTS 

2.01 PRODUCT OPTIONS 

A. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer and Product. 
1. Submit in accordance with Section 01 25 00. 

2.02 GENERAL REQUIREMENTS FOR TILE 

A. ANSI Standard for Ceramic Tile: Comply with ANSI A137.1 for types, compositions, and grades 
of tile indicated. 
1. Furnish tile complying with "Standard Grade" requirements unless otherwise indicated. 
2. Minimum Dynamic Coefficient of Friction (DCOF) for Interior Floor Tile:  0.42 as measured 

by the DCOF AcuTest method of ANSI A137.1 and ANSI A326.3. 

B. Colors, Textures, and Patterns: Where manufacturer's standard products are indicated for tile, 
grout, and other products requiring selection of colors, surface textures, patterns, and other 
appearance characteristics, provide specific products or materials complying with the following 
requirements: 
1. Match existing. 

C. Factory Blending: For tile exhibiting color variations within the ranges selected during sample 
submittals, blend tile in factory and package accordingly so that tile units taken from one package 
show the same range in colors as those taken from other packages and match approved 
samples. 

D. Provide 3/4-inch bullnose tile pieces at all outside corners, exposed edges and top of wainscot as 
detailed on the Drawings. 
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2.03 INTERIOR CERAMIC AND PORCELAIN TILE 

A. Acceptable Manufacturers - Ceramic Wall and Floor Tile and Base:  See Finish Legend on 
Drawings. 
1. American Olean Tile Company; www.aotile.com. 
2. Dal-Tile Corporation; www.daltile.com - Daltile. 
3. Florida Tile, Inc.; www.floridatile.com. 

B. Ceramic Wall Tile:  Buff body, approximately 5/16-inch thickness, cushion edges with bright glaze 
or matte glaze finish as selected. 
1. Size:  4-1/4" x 4-1/4" 
2. Cove Base:  To match floor tile 
3. Colors: See Finish Legend on Drawings. 
4. Manufacturer and Colors:  As selected by Architect. 

a. Accent Trim:  As selected from available tile in all Price Groups. 
b. Field Tile Colors:  As selected from the entire range of colors in Price Group 1 (least 

expensive). 

C. Ceramic Floor Tile:  Approximately 1/4-inch thickness, unglazed, factory mounted sheets. 
1. Size:  1" x 1". 
2. Cove Base:  To match floor tile.  Extend up the wall to match existing.  Where no wall tile is 

present, provide bullnose at top of base. 
3. Colors: See Finish Legend on Drawings. 

D. Performance: 
1. Ceramic Tile Water Absorption Rate:  Less than 0.5 percent, ANSI A137.1, 
2. Porcelain Tile Water Absorption Rate:  Less than 0.1 percent, ANSI A137.1, 

2.04 TILE SETTING MATERIALS 

A. Acceptable Manufacturers:  Unless noted otherwise, tile setting products by the following 
manufacturers meeting requirements of these specifications, and equivalent to products listed 
herein or on the Drawings, will be acceptable, subject to product data submittal and approval by 
the Architect. 
1. Ardex; www.ardexamericas.com.  
2. Bonsal American, Inc. – ProSpec brand; www.prospec.com.  
3. Bostik, Inc.; www.bostik-us.com – Hydroment brand. 
4. C-Cure Chemical Co., Inc.; www.c-cure.com.  
5. Custom Building Products; www.custombuildingproducts.com.  
6. Laticrete International, Inc.; www.laticrete.com.  
7. MAPEI Corporation; www.mapei.us. 
8. Mer-Krete Systems, division of ParexLahabra, Inc.; www.merkrete.com.  
9. Specialty Construction Brands, Inc. – TEC brand; www.tecspecialty.com. 

B. Sand:  ASTM C144. 

C. Portland Cement:  ASTM C150. 

D. High performance Portland Cement Mortar:  ANSI A118.4 and/or A118.15.  Required for all 
porcelain tile installations and elsewhere as specified. 
1. For Thin-Set Installation on Slab-on-Grade Floors:   

a. C-Cure Pro M-Bond Ultra 918. 
b. Laticrete 254 Platinum. 
c. MAPEI Ultraflex 2. 
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2. For Thin-Set Installation on Interior Walls and Other Vertical Surfaces:  Non-sag formulation. 
a. C-Cure PermaBond NonSag 903 mixed with C-Cure CureMix 937. 
b. Laticrete 254 Platinum. 
c. MAPEI Ultraflex 2. 

E. Organic Adhesives and Mastics:  Not acceptable for setting of tile.   

2.05 TILE GROUTING MATERIALS 

A. Acceptable Manufacturers:  Unless noted otherwise, tile grouting products by the following 
manufacturers meeting requirements of these specifications, and equivalent to products listed 
herein or on the Drawings, will be acceptable, subject to product data submittal and approval by 
the Architect. 
1. Ardex; www.ardexamericas.com.  
2. Bonsal American, Inc. – ProSpec brand; www.prospec.com.  
3. Bostik, Inc.; www.bostik-us.com – Hydroment brand. 
4. C-Cure Chemical Co., Inc.; www.c-cure.com.  
5. Custom Building Products; www.custombuildingproducts.com.  
6. Laticrete International, Inc.; www.laticrete.com.  
7. MAPEI Corporation; www.mapei.us. 
8. Mer-Krete Systems, division of ParexLahabra, Inc.; www.merkrete.com.  
9. Specialty Construction Brands, Inc. – TEC brand; www.tecspecialty.com. 

B. Epoxy Grout:  ANSI A118.3.  
1. Acceptable Products: 

a. Colored Epoxy Grout: 
1) Ardex WA. 
2) C-Cure ColorSet Epoxy 931. 
3) Laticrete SpectraLOCK Pro Premium Grout. 
4) MAPEI Kerapoxy Epoxy Grout. 

b. White Epoxy Grout: 
1) C-Cure EverWhite Epoxy 932. 

2. Mixes as recommended by manufacturer.   
3. Locations:  Epoxy grout required at following locations, and elsewhere as indicated, 

scheduled, or specified. 
a. Restroom floors and walls. 

2.06 EXPANSION JOINT SEALANT 

A. Joint Sealant:   
1. Floors:  Two component polyurethane sealant, ASTM C920, Type M (self-leveling) for 

horizontal joints, Type II (nonsag) for vertical joints as specified in Section 07 92 00.  
2. Walls:  Silicone to match grout.  
3. Color:  Match grout. 
4. Ensure sealant is chemically compatible with tile, mortar, and grout. 

a. A silicone sealer product may be used with natural stone tile only if compatibility with 
the type of stone tile to be installed has been verified by accelerated laboratory testing. 

5. Ensure sealant can physically and chemically withstand environmental conditions normally 
expected at installation areas. 

B. Joint Backing:  Closed cell foam polyethylene. 

C. Comply with applicable regulations including SCAQMD Rule #1168. 
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D. Expansion and Control Joints for Thin-Set Applications:  Extruded rigid PVC profiles joined by a 
soft CPE movement joint material, with integral perforated anchoring legs for setting the joint into 
the setting bed. 
1. Height:  As required to suit application. 
2. Color  As selected by Architect. 
3. Acceptable Products:  Subject to compliance with requirements herein, provide one of the 

following: 
a. Schlüter Systems, L.P.; www.schluter.com - DILEX-BWB 
b. Schlüter Systems, L.P.; www.schluter.com - DILEX-BWS 
c. Schlüter Systems, L.P.; www.schluter.com - DILEX-BWA 

2.07 CRACK ISOLATION MEMBRANE 

A. Acceptable Manufacturers and Products: 
1. The Noble Company; www.noblecompany.com. - NobleSeal CIS. 

B. Performance:  
1. Meet Extra Heavy Service performance requirements of ASTM C627. 
2. System Crack Resistance:  Exceed High Performance criteria of ANSI A118.12. 
3. Waterproof Sheet:  Comply with waterproofing requirements of ANSI A118.10. 

C. Material:  Composite sheet membrane consisting of non-plasticized chlorinated polyethylene 
(CPE) thermoplastic sheet, laminated with fabric on both surfaces. 

D. Nominal Thickness:  30-mils. 

E. Accessories: 
1. Bond Coat:  One of the following. 

a. Membrane manufacturer’s standard latex-based adhesive. 
b. Acrylic or polymer-modified, rapid-curing type, thin-set mortar meeting ANSI A118.4 or 

A118.15, as recommended by membrane manufacturer for this application. 

2.08 MISCELLANEOUS ACCESSORY MATERIALS 

A. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Before proceeding, examine surfaces to receive tile, setting beds or 
accessories for defects or conditions adversely affecting quality and execution of the installation.   
1. Verify floor surface to be dry, structurally sound, and free of wax, curing compound, and 

other coatings. 
2. Verify floors to receive tile are level and flat within specified tolerances. 
3. Verify locations of all expansion and control joints in substrate for compliance with Article 

"Expansion And Control Joint Installation". 
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B. Floor Levelness Tolerances:  Floor slabs shall be level within following maximum tolerances 
measured with 10-foot long straightedge, except slope to drains as indicated.   
1. Floors to Receive Thin-Set Ceramic, Porcelain or Stone Tile:  ANSI A108.01 and as follows. 

a. Permissible Levelness Variation for Ceramic or Porcelain Tile With All Edges Shorter 
Than 15 Inches: 
1) With 1/4-Inch Grout Joints and Larger:  1/4-inch in 10 feet.   
2) With 3/16-Inch Grout Joints:  3/16-inch in 10 feet.   
3) With 1/8-Inch Grout Joints:  1/8-inch in 10 feet.   

C. Floor Flatness Tolerances:  Floor slabs shall be flat within following maximum tolerances 
measured by straightedge, except slope to drains as indicated.   
1. Floors to Receive Thin-Set Ceramic, Porcelain or Stone Tile:  ANSI A108.01 and as follows. 

a. Permissible Flatness Variation for Ceramic and Porcelain Tile With All Edges Shorter 
Than 15 Inches:  No more than 1/4-inch in 10 feet with variations of no more than 1/16-
inch in any single foot of length when measured from the high points in the surface. 

D. Report unsatisfactory conditions to the General Contractor in writing with copy to Architect.   

E. Acceptance:  Beginning of installation means acceptance of substrates. 

3.02 PREPARATION 

A. Blending:  For tile exhibiting color variations within the ranges selected during sample submittals, 
verify that tile has been blended in factory and packaged accordingly so that tile units taken from 
one package show the same range in colors as those taken from other packages and match 
approved samples.  If not factory blended, either return to manufacturer or blend tiles at Project 
site before installing. 

B. Cleaning and Surface Preparation:  Clean substrates.  Prepare surfaces in strict accordance with 
instructions of tile setting material manufacturer and membrane manufacturer, as applicable. 
1. Clean concrete base slab to remove dust, dirt and loose material.   

a. Acid Based Cleaners: Use not permitted. 
2. Mechanically scarify concrete substrates if necessary to completely remove curing 

compounds, form-release compound, paint, efflorescence, loose material, or other 
substances that would interfere with proper bond of tile or waterproofing materials.   

3. Do not seal substrate unless required by manufacturer. 
4. Mechanically grind and level substrate or level with self-leveling underlayment as required to 

meet flatness tolerance of floor tile to be set. 

C. Crack Isolation Membrane:  Install in strict accordance with ANSI A108.17 and manufacturer's 
printed instructions.   
1. Protect membrane from pedestrian or vehicular traffic and prolonged exposure to sunlight. 
2. Cracks Larger Than 1/8-Inch in Width:  Treat as a movement joint in accordance with TCNA 

EJ-171. 
3. Partial Coverage:  Where full coverage crack isolation membrane is not specified, extend 

crack isolation membrane a minimum of the diagonal measurement of the tile on each side 
of the crack.   

3.03 TILE INSTALLATION, GENERAL 

A. Install tile materials in accordance with ANSI A137.1, other referenced ANSI and TCNA 
specifications, and TCNA "Handbook for Ceramic, Glass, and Stone Tile Installation", except for 
more stringent requirements of manufacturer or these Specifications. 
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B. Cut and fit tile tight to protrusions and vertical interruptions and treat with a compatible sealant as 
specified in Section 07 92 00. Form corners and bases neatly. 

C. Work tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joint 
watertight, without voids, cracks, excess mortar, or grout. 

D. Prepare surface, fit, set, bond, grout and clean in accordance with applicable requirements of 
ANSI standards and Tile Council of North America. 

E. Layout: 
1. Lay out work to pattern indicated so that full tile or joint is centered on each wall and no tile 

of less than half width need be used. Do not interrupt pattern through openings.  Lay out tile 
to minimize cutting and to avoid tile less than half size. 

2. For heights stated in feet and inches, use courses of full tile to produce nearest attainable 
heights without cutting tile. 

3. No staggered joints will be permitted. 
4. Align joints in tile in both directions. 
5. Align joints between floor and base tile. 
6. File edges of cut tile smooth and even. 
7. Cut and fit tile at penetrations through tile.  Do not damage visible surfaces.  Carefully grind 

edges of tile abutting built-in items.  Fit tile at outlets, piping and other penetrations so that 
plates, collars, or covers overlap tile. 

8. Extend tile work into recesses and under or behind equipment and fixtures, to form complete 
covering without interruptions, except as otherwise indicated.  Terminate work neatly at 
obstructions, edges and corners without disrupting pattern or joint alignments. 

9. Accurately form intersections and returns. 

F. Grout Joint Sizes:   
1. Standard Joint Widths for Tile Installation if Joint Width is Not Noted on Drawings: Subject to 

meeting other specified requirements, install with joints sized as follows: 
a. Glazed Wall Tile:  1/8-inch. 
b. Mosaic Tile:  1/8-inch. 

2. Minimum Requirement to Accommodate Building Movement, Differential Thermal 
Expansion, and Normal Variations in Tile Dimensions in Fabrication or Manufacturing:  Grout 
joints shall not be less than 1/16-inch in width. 
a. Butt Joints:  Allowable only at areas of limited size where specifically detailed on 

Drawings.  Lippage limitations will be waived for butt joint applications required by the 
Drawings. 

3. Ensure joint width is at least 3 times the maximum variance in tile dimension.  Report 
discrepancies, if any, between specified joint width and tile warp and dimensional variance to 
the Architect. 

H. Allowable Lippage:   
1. Glazed Wall Tile:  1/32-inch. 
2. Mosaic Tile:  1/32-inch. 

3.04 INTERIOR CERAMIC FLOOR TILE INSTALLATION OVER CONCRETE 

A. Ceramic Tile Floors - Thin Set Installation On Interior Concrete Slabs-on-Grade:  Install, grout, 
clean, protect and cure in conformance with TCNA Handbook Method F115-17 and ANSI A108.5 
using latex-Portland cement mortar and epoxy grout with the addition of full coverage crack 
isolation membrane in conformance with TCNA Handbook Method F125-Full-17.  Slab shall be 
free of curing compound or other contaminates before proceeding.   
1. Crack Isolation Membrane:  Bond to substrate in accordance with membrane manufacturer's 

recommendations and ANSI A108.17. 
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2. Provide soft joints in tile on each side of crack or joint as recommended by crack isolation 
membrane manufacturer. 
a. Subject to recommendations and approval  of crack isolation membrane manufacturer, 

soft joints may be omitted at movement joints installed in compliance with EJ171. 
3. Install epoxy grout in accordance with ANSI A108.6. 

3.05 INTERIOR CERAMIC WALL TILE INSTALLATION OVER STUD-FRAMED WALLS AND SIMILAR 
VERTICAL SURFACES 

A. Ceramic Wall Tile and Base – Installation Over Moisture Resistant Gypsum Board:  Install wall tile 
using the thin set method.  Install, grout, clean, protect and cure in conformance with TCNA 
Handbook Method W243-17 and ANSI A108.5 using latex-Portland cement mortar and epoxy 
grout. 
1. Install epoxy grout in accordance with ANSI A108.6. 

B. Ceramic Wall Tile and Base - Installation Over Interior Cementitious Backer Board:  Install wall 
tile using the thin set method.  Install, grout, clean, protect and cure in conformance with TCNA 
Handbook Method W244C-17 and ANSI A108.5 using latex-Portland cement mortar and epoxy 
grout. 
1. Install epoxy grout in accordance with ANSI A108.6. 

3.06 MOVEMENT JOINT TREATMENT 

A. General:  Comply with all requirements of TCNA Handbook Method EJ171. 

B. Locations: 
1. Ceramic Floor Tile:  At intersection of all ceramic floor tile and cove base, install and caulk 

¼-inch wide expansion joint. 
2. Other Locations:  Directly over all expansion and control joints in concrete slab below and all 

other locations required by EJ171. 

3.07 CLEANING AND SEALING 

A. Not less than 28 days following installation of tile grout, and just prior to occupancy of the 
building, clean unglazed ceramic tile with sulfamic acid and flush with clean water.  Do not apply 
sealer to floor tile or epoxy grout. 

B. Clean all other floor and wall tile according to tile manufacturer's recommendations. 

3.08 PROTECTION 

A. Protection of Completed Work from Physical Damage:  Protect all finished work from soiling or 
damage caused by traffic, other trades, etc. 
1. Protect all flooring after setting by suitable covering. 
2. Replace any work showing damage or disfiguration during the progress of work in its 

entirety.  No patching or hiding of defects will be permitted. 

END OF SECTION
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SECTION 09 51 13 
 

ACOUSTICAL PANEL CEILINGS 

PART 1 GENERAL 

1.01 SUMMARY 
 
 A. Work Results: 

1. Acoustical grid and suspension system for CBC seismic Category D. 
2. Lay-in panels. 
3. Replace existing lay-in panels with new panels in existing ceiling grid where indicated. 

B. Related Requirements: 
1. Gypsum Board Ceilings:  Section 09 21 16 Gypsum Board Assemblies.   
2. Interior Painting:  Section 09 91 23. 

1.02 REFERENCES 

A. Reference Standards:  See Section 01 42 00.  Comply with the following. 
1. ASTM International References: 

a. ASTM C635/C635M-13a - Manufacture, Performance, and Testing of Metal Suspension 
Systems for Acoustical Tile and Lay-in Panel Ceilings.   

b. ASTM C636/C636M-13 - Standard Practice for Installation of Metal Ceiling Suspension 
Systems for Acoustical Tile and Lay-In Panels. 

c. ASTM E580/E580M-14 – Installation of Ceiling Suspension Systems for Acoustical Tile 
and Lay-in Panels in Areas Subject to Earthquake Ground Motions. 

d. ASTM E1264-14 - Standard Classification for Acoustical Ceiling Products. 

1.03 SEQUENCING 
 
 A. Do not install acoustical ceilings until dust-generating activities are completed, wet work has dried 

and overhead mechanical work is completed. 

1.04 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's catalog data indicating all systems proposed for 

installation.  Include details of light fixture protection (if any) required to comply with Article 
"Performance."  If Fixture protection is not required, submit manufacturer's written data so 
indicating.  Also submit specific requirements for holddown clips (if any). 

 
 C. Samples:  Submit samples of each type of lay-in panel meeting the requirements of this 

specification to the Architect. 

1.05 INFORMATIONAL SUBMITTALS 

A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 

B. Test and Evaluation Reports:  
1. Submit current ICC-ES Evaluation Report (ESR) showing compliance with ICC-acceptance 

criteria. 
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C. Manufacturer’s Instructions: 
1. Submit Manufacturer’s installation instructions. 

a. Maintain one additional copy on site until completion of installation. 

1.06 MAINTENANCE MATERIALS SUBMITTALS 

A. Extra Materials:  Provide Owner with 1 percent of gross area installed, maximum of two cases, of 
each type of ceiling panel used. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00.   

B. Deliver in manufacturer's original unopened containers and store in a clean, dry area until ready 
for use. 

1.08 AMBIENT CONDITIONS 

A. Maintain minimum of 60 degrees F during and after installation of acoustical ceilings. 

PART 2 PRODUCTS 

2.01 PRODUCT OPTIONS 

A. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer and Product. 
1. Submit in accordance with Section 01 25 00. 

2.02 REGULATORY REQUIREMENTS 

A. Seismic Design Compliance:  Metal suspension systems and lay-in panel ceilings provided under 
this Section shall meet the requirements of the CBC for Seismic Design Category D.  Systems 
shall be designed and installed in accordance with ASTM C635, ASTM C636, and ASTM E580, 
Section 4 – Seismic Design Category D. 
1. Systems with a current ICC-ES report recognizing the system as a code-compliant 

alternative method for installation in Seismic Design Category D construction will be deemed 
to meet this requirement.  Comply with all stipulations and conditions of use stated in the 
ICC-ESR.  

2.03 PERFORMANCE 

A. Acoustical Performance: 
  1. Lay-in panels shall have a minimum noise reduction coefficient (NRC) as of .55 in 

accordance with ASTM C423 and a CAC rating of the ceiling assembly of 35 in accordance 
with ASTM E1414. 

B. Fire Resistance:   
1. Flame Spread:  Do not exceed flame spread classifications in CBC Table 803.9. 
2. System fire rating not required. 

2.04 ACOUSTICAL LAY-IN CEILING PANELS 

A. Acoustical Lay-In Panels:  Match existing. 
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2.05 SUSPENSION SYSTEMS 

A. Ceiling Suspension System:  Match existing. 

B. Edge Molding:  Standard angle molding for seismic suspension system, color to match grid. 
1. Minimum Horizontal Flange Dimension:  7/8-inch. 
2. Minimum Vertical Flange Dimension:  7/8-inch. 

C. Spacer Bars:  Provide system as required to prevent perimeter components from spreading apart. 

D. Suspension Wire:  Minimum No. 12 gauge galvanized, soft-annealed, mild steel wire. 

PART 3 EXECUTION 

3.01 INSTALLATION OF SUSPENSION SYSTEMS 

A. General:  Install suspension systems in accordance with Drawings, ASTM C636, ASTM E580, 
and manufacturer’s instructions. 
1. Reflected Ceiling Plan:  Follow reflected ceiling plan on Drawings in layout of grid.  

Deviations must receive prior acceptance by Architect. 
2. Install metal edge molding wherever the suspended grid abuts walls, columns and other 

vertical surfaces. 
3. Frame around openings as required. 
4. Suspend grid with hanger wires from structure above.  Install hanger wires at 4 feet on 

center along each main runner, at all four corners of lay-in light fixtures and as required to 
provide maximum deflection of 1/360 of span and level within 1/8-inch in 12 feet. 
a. Suspension wires shall not hang more than one in six out of plumb unless 

countersloping wires are provided. 
5. Provide a minimum 3/8-inch clearance from the wall on all sides at terminal ends of 

suspension members.  Overlap metal edge molding angles a minimum of 3/8-inch.  Do not 
fasten terminal ends to wall or to metal edge molding angle.  Fasten to prevent terminal ends 
of main runners and cross runners from spreading. 

B. Exposed Grid Suspension System: 
  1. Install main T-runner on 48-inch centers. 
  2. To complete a 24-inch by 48-inch grid, install 48-inch cross T-splines 24 inches on center at 

right angles to main T-runners.   
 a. Install additional cross T-splines to form 24-inch grid. 
  3. Lock T-spline intersecting moldings in place.  All main T-runners and cross T-splines shall be 

straight in alignment and flush at intersections. 
  4. Avoid use of less than half width units at borders. 
  5. Install edge molding at all intersections with dissimilar vertical surfaces.  End joints for edge 

moldings shall occur only at T-Runners or Cross T-splines and shall have riveted 
connections. 

3.02 INSTALLATION OF LAY-IN PANELS 

A. Panels:  Install panels in accordance with manufacturer's instructions and recommendations.  
Where required, cut units to fit. 
1. Install square edge panels flush in grid and beveled and tegular edge panels so that grid is 

recessed behind face of panels.  Ensure each panel to be well supported on all four edges. 
2. Where panels run continuous over tops of partitions or where required for specified fire 

rating, provide holddown clips so panels fit tight to tops of partitions. 
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B. Hurricane Clips:  Install at all open areas and within 20 feet of entrances. 

3.03 LIGHTING FIXTURE INSTALLATION AND PROTECTION 

A. Mechanically attach all lighting fixtures to ceiling suspension system in accordance with the NEC 
and ASTM E580 unless fixtures are independently supported. 

B. If required for fire resistance assembly specified and by manufacturer's design number install 
box, tent or flat cover fixture protection as applicable to the assembly being installed. 

3.04 SITE QUALITY CONTROL 

A. Special Inspection:  Special inspection is required for the suspension system, anchoring and 
bracing of the system.  See Section 01 45 20. 

3.05 FINAL APPEARANCE 

A. On completion, acoustical panels shall be free from defects, clean and lying flat in metal grid.   

B. Remove and replace dirty, defaced, scarred or otherwise defective panels.  Touch up of scarred 
panels not acceptable. 

END OF SECTION
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SECTION 09 65 13 
 

RESILIENT BASE AND ACCESSORIES 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Rubber base. 
 
1.02 REFERENCES 
 
 A. Reference Standards:  See Section 01 42 00. 
 1. ASTM F1861-08 - Resilient Wall Base. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's catalog data for all products proposed for installation.   
 
 C. Samples:  Submit samples for verification of each brand of base specified.   
 
1.04 MAINTENANCE MATERIALS SUBMITTALS 
 
 A. Provide the Owner at the completion of the Project the following items: 
  1. One gallon of each type of adhesive used. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00. 
 
 B. Temperature:  Store materials in original containers at not less than 70 deg F for not less than 24 

hours immediately before installation. 
 
1.06 AMBIENT CONDITIONS 
 
 A. Maintain temperature in space to receive base between 70 degrees F and 90 degrees F for not 

less than 24 hours before and 48 hours after installation.   
 
 
PART 2 PRODUCTS 

2.01 RESILIENT BASE 

A. Rubber Cove Base:  ASTM F1861, Group 1.  Type TS, thermoset vulcanized extruded rubber 
cove. 
1. Height:  6 inches. 

B. Provide pre-formed external corners.  Job-formed internal corners may be used at Contractor's 
option.   

C. Colors: Match existing.. 
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D. Fire Resistance:   
1. Flame Spread:  Do not exceed flame spread classifications in CBC Table 803.9. 

 
2.02 ADHESIVE 
 
 A. Adhesive:  As recommended by the manufacturer of the material being installed.  Adhesive shall 

be a type not affected by heat. 
1. Low-Emitting Material Requirements: Use adhesives that comply with the limits for VOC 

content of SCAQMD Rule #1168: 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Conditions:  Examine substrate for unevenness that would prevent execution and 

quality of resilient base as specified.  Report unsatisfactory conditions to the General Contractor. 
 
 B. Acceptance:  Do not proceed with installation of resilient base until defects have been corrected.  

Beginning of installation means acceptance of existing substrate. 
 
3.02 APPLICATION OF ADHESIVES 
 
 A. General:  Mix and apply adhesives in accordance with manufacturer's instruction.  Provide safety 

precautions during mixing and applications as recommended by adhesive manufacturer.  Cover 
only that amount of area that can be covered by base within the recommended working time of 
the adhesive. 

 
 B. Application:  Apply adhesive uniformly over surfaces with notched trowel or other suitable tool.  

Clean trowel and rework notches as necessary to insure proper application of adhesive. 
 
 C. Cleaning:  Remove any adhesive that dries or films over.  Do not soil walls or adjacent areas with 

adhesives.  Promptly remove spillage. 
 
3.03 INSTALLATION 
 
 A. Base:  Tightly cement base to wall with butt joints 1/16-inch or less in width.   

3.04 CLEANING 

A. Upon completion, remove loose, cracked, chipped, stained or otherwise defective base and 
replace in a satisfactory manner.  Clean surfaces using only cleaners approved by the 
manufacturer.  Remove mastic cement from adjoining work with particular care to not damage 
such work. 

END OF SECTION
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SECTION 09 65 16 
 

RESILIENT SHEET FLOORING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 1. Sheet vinyl flooring with integral cove base. 
 
 B. Related Requirements: 
  1. Finish Legend on Drawings. 
  2. Concrete Floor Slab Moisture Testing:  Section 09 05 61 Common Work Results for Flooring 

Preparation. 
 
1.02 REFERENCES 
 
 A. Reference Standards:  See Section 01 42 00.  Comply with the following. 
 1. ASTM International (ASTM): 
 a. ASTM F1869-16 - Standard Test Method for Measuring Moisture Vapor Emission Rate 

of Concrete Subfloor Using Anhydrous Calcium Chloride. 
 b. ASTM F1303-04(2014) - Standard Specification for Sheet Vinyl Floor Covering with 

Backing.  
c. ASTM F2170-16a - Standard Test Method for Determining Relative Humidity in 

Concrete Floor Slabs Using in situ Probes. 
 2. Resilient Floor Covering Institute (RFCI): 
 a. RFCI Standard Slab Moisture Test Method (Calcium Chloride Method). 
 
 B. Guide References and Standard Practices:  Comply with recommendations of the following 

except as otherwise specified in this Project Manual. 
  1. ASTM International Standard Practices: 
   a. ASTM F710-11 - Standard Practice for Preparing Concrete Floors to Receive Resilient 

Flooring. 
 
1.03 ADMINISTRATIVE REQUIREMENTS 
 
 A. Coordination: 
 1. Concrete Subfloor Vapor Emission, Alkalinity and Bond Testing and Acceptance:  

Coordinate with Section 09 05 61. 
 a. Notwithstanding testing by others, it is the responsibility of the flooring installer to 

determine whether the subfloor is sufficiently dry for covering.   
 
 B. Sequencing: 
 1. Finishing Operations: Install flooring after finishing operations, including painting and ceiling 

operations, have been completed. 
 
 C. Scheduling: 
 1. Material shall not be delivered or installed until all concrete, masonry and painting work are 

completed and all mechanical work, lighting and other overhead equipment are installed. 

1.04 ACTION SUBMITTALS 
 
 A. Submittals for Review:  Submit the following in accordance with Section 01 33 00: 
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B. Product Data:  Submit manufacturer’s current printed product literature and specifications for all 
products proposed for installation.   

 
 C. Shop Drawings:  Submit shop drawings to indicate materials, details, and accessories including 

but not limited to the following:  
 1. Submit a cut diagram indicating seam locations and roll direction. Use mitered seam layouts 

for corners when changing directions 180 degrees (e.g. when running material down 
corridors which bisect at a right angle), unless approved otherwise. 

 
 D. Samples:  Submit for verification the brand and color of sheet vinyl to be used. 
 1. Samples shall be complete and up to date.   
 2. Submit duplicate 12 inch by 12 inch sample pieces of sheet material, 12 inch long gulley 

edge, cap strip, joint cover strip, or cove former as applicable. 
 
1.05 INFORMATIONAL SUBMITTALS 
 
 A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
 
 B. Manufacturer's Instructions: 
  1. Manufacturer's Installation Instructions: 
 a. Maintain one copy on site until completion of installation. 
 
1.06 CLOSEOUT SUBMITTALS 
 
 A. Submittals for Project Record:  Submit the following in accordance with Section 01 78 00. 
 
 B. Operation and Maintenance Data:  Submit manufacturer's maintenance instructions.   
 1. Include recommended cleaning and maintenance methods and materials and frequency of 

cleaning. 
 2. Include precautions against cleaning materials and methods detrimental to finishes and 

performance. 
 
1.07 MAINTENANCE MATERIALS SUBMITTALS 
 
 A. Extra Materials:  Upon completion of the Project, deliver the following materials to the Owner for 

future maintenance and repair:  
  1. Sheet flooring pieces over 4 sq. ft. 
  2. One gallon of each type of adhesive used. 
 
1.08 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00. 
 
 B. Delivery and Acceptance Requirements: Deliver materials in manufacturer's original, unopened, 

undamaged containers with identification labels intact. 
 
 C. Storage and Handling Requirements: Store materials protected from exposure to harmful weather 

conditions and at temperature and humidity conditions recommended by manufacturer. 
  1. Maintain area where materials are to be stored at 55 degrees F and less than 50 percent 

relative humidity. 
  2. Store rolls in dry locations. Stand rolls on end. Protect and secure rolls from falling. 

1.09 AMBIENT CONDITIONS 

A. General: Comply with manufacturer's recommendations. 
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B. Before beginning work, building shall be warm, dry and well ventilated.  
 
 C. Temperature Requirements: Maintain temperature in space to receive base between 70 degrees  

F and 90 degrees F for not less than 24 hours before and 48 hours after installation.  Following 
48 hour period maintain minimum temperature of 55 deg F until completion of Work. 

 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Basis of Design Manufacturer and Products:  See Finish Legend on Drawings. 
 1. Manufacturer:  Mannington Resilient Floors; www.mannington.com. 
 
 B. Substitution Requests:  In accordance with Section 01 25 00. 
 
2.02 PERFORMANCE 
 
 A. HUD/FHA Requirements: Exceed. 
 
 B. Flooring Radiant Panel Test (ASTM-E648):  0.45 watts/ cm2, Pass - Class 1. 
 
 C. N.B.S. Smoke Chamber Test (ASTM-E-662):  Less than 450 – Pass. 

D. Fire Resistance:   
1. Flame Spread:  Do not exceed flame spread classifications in CBC Table 803.9. 

 
2.03 SHEET VINYL FLOORING (SV) MATERIALS 

A. Heterogeneous Sheet Vinyl Flooring With Backing:  ASTM F1303, Type 2, Grade 1, Class A.        
 1. Gauge:  
 a. Overall Nominal Thickness:  0.080 inch 
 b. Wearlayer Thickness:  0.080 inch. 

2.04 ACCESSORIES 

A. Adhesives:  As recommended by the flooring manufacturer of the material being installed.  
Adhesive for vinyl edging and base shall be a type not affected by heat. 
1. Low-Emitting Material Requirements: Use adhesives that comply with the limits for VOC 

content of SCAQMD Rule #1168: 
 
 B. Heat Welding Rod:  Color matched or multi-color welding rod as supplied by the flooring 

manufacturer. 
 
 C. Leveling Compound:  Ardex Feather Finish or accepted substitute. 
 
 D. Edge Strips:  Metal type. 
 
 E. Sealer and Wax:  Type recommended by flooring manufacturer. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Examine substrate for excessive moisture content and unevenness 
which would prevent execution and quality of resilient flooring as specified.  Report unsatisfactory 
conditions to the General Contractor with copy to Architect. 

  1. Test moisture content of concrete before installation. Coordinate with vapor emission testing 
requirements of Section 03 32 00.  If moisture is above level acceptable to flooring or 
adhesive manufacturer, seal concrete surface as recommended by flooring manufacturer. 

  2. Verify concrete subfloor to be clean, level, sound and fully cured.   
 
 B. Acceptance:  Do not proceed with installation of resilient flooring until defects have been 

corrected except where correction is indicated under Preparation.  Beginning of installation 
means acceptance of existing substrate. 

 
3.02 PREPARATION 
 
 A. Adjacent Surfaces Protection: Protect adjacent work areas and finish surfaces from damage 

during product installation. 
 
 B. Subfloor Preparation: 
  1. General: Prepare floor substrate in accordance with manufacturer's instructions.  
  2. Concrete Subfloor:  
   a. Reference Standard: Comply with ASTM F710. 
 b. Cleaning, Patching and Priming:  Thoroughly clean concrete floors before applying floor 

coverings.  Remove rough spots and any foreign matter that might be evident through 
the floor covering.  Patch minor rough areas, voids and defects with compatible leveling 
compound.  Prime concrete floors as recommended by the manufacturer of the flooring.  
. 

   c. Leveling:  Level major uneven concrete floor joints or other irregularities by bush 
hammering or grinding and filling with latex type underlayment.  Leveled areas shall be 
sanded to provide a surface level within 1/4-inch in 10 feet.  Leveled areas shall be 
inspected by the Architect before flooring work may proceed.   

C. Subfloor Testing: 
1. Concrete Moisture Test: Coordinate with Section 03 32 00.  Perform moisture tests on 

concrete floors regardless of the age or grade level. Verify concrete substrate is dry in 
accordance with the RFCI Industry Standards Slab Moisture Test Method (Calcium Chloride 
Method), in strict accordance with instructions. 

 a. Perform moisture condition test in each major area. A minimum of 1 test per 93 m2 
(1000 sq.ft), prior to installation. Moisture emissions from concrete subfloors must not 
exceed 3 lbs per 1000sf per 24 hours (1.4 kg H2O/24 hr/93 m2) for acrylic adhesive and 
5lbs for polyurethane adhesive via the Calcium Chloride Test Method (ASTM F1869).  

 b. Conduct moisture tests around room perimeter, at columns and where moisture may be 
evident. 

 2. Concrete pH Test: Perform alkali tests to ensure pH levels of concrete subfloor surface do 
not exceed pH 9.9. Concrete must be neutralized if above pH 9.9. 

 3. Do not proceed with work until results of moisture condition and/or pH tests are acceptable. 
 
3.03 APPLICATION OF ADHESIVES 
 
 A. General:  Mix and apply adhesives in accordance with manufacturer's instruction.  Provide safety 

precautions during mixing and applications as recommended by adhesive manufacturer.  Cover 
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only that amount of area which can be covered by flooring material within the recommended 
working time of the adhesive. 

 
 B. Application:  Apply adhesive uniformly over surfaces with notched trowel or other suitable tool.  

Clean trowel and rework notches as necessary to insure proper application of adhesive. 
 
 C. Cleaning:  Remove any adhesive which dries or films over.  Do not soil walls. bases, or adjacent 

areas with adhesives.  Promptly remove spillage. 
 
3.04 INSTALLATION 
 
 A. General: Comply with manufacturer's product data, including product technical bulletins, product 

catalog installation instructions, and product carton instructions for installation. 
 
 B. Sheet Vinyl Flooring:  Install according to manufacturer's recommendations. Rout seams with a 

hand router or electric router and heat weld seams using matching vinyl welding thread.  Install 
fillet cove filler at all walls.  Turn sheet flooring up wall to form integral cove base and install 
aluminum trim at exposed top edge.      

 
3.05 CLEANING 
 
 A. General:   
 1. Remove temporary coverings and protection of adjacent work areas.  
 2. Repair or replace damaged installed products.  
 3. Clean installed products in accordance with manufacturer's instructions prior to owner's 

acceptance.  
 4. Remove construction debris from Project site and legally dispose of debris. 
 
 B. Remove visible adhesive and other surface blemishes using cleaning methods recommended by 

floor manufacturer. Remove mastic cement from adjoining work with particular care to not 
damage such work. 

 
 C. Sweep and vacuum floor after installation. 
 
 D Clean surfaces using only cleaners approved by the manufacturer.   
 
 E. Buffing:  Dry mop and buff flooring. 

F. Final Cleaning:  Mop with warm water and mild detergent as recommended by manufacturer of 
flooring, then thoroughly machine buff. 

 
3.06 PROTECTION 
 
 A. Protect finished work from damage by subsequent construction operations.   
 
 B. After flooring is installed, the room shall be kept locked to allow curing time for adhesive.  No 

other trades shall be allowed on the floor until it is accepted by the Architect. 
 
 C. Protect the newly installed flooring from foot traffic for 24 hours and heavy rolling traffic for 72 

hours. 
 
 

END OF SECTION
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SECTION 09 81 16 
 

ACOUSTIC BLANKET INSULATION 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 1. Acoustical insulation in partitions as indicated. 
 2. Acoustical insulation over ceilings as indicated. 
 
 B. Related Requirements: 
 1. Acoustical Joint Sealants:  Section 07 92 00 Joint Sealants. 
 
1.02 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's current product literature. 
 
 C. Samples: Submit manufacturer's sample, minimum 6 inches square. 
 
1.03 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00. 
  1. Protect acoustical materials from excessive moisture in shipment, storage, and handling.   
 
 B. Delivery and Acceptance Requirements:  
 1. Deliver materials to site in manufacturer's original, unopened containers and packaging, with 

labels clearly identifying material name and manufacturer, production date and/or product 
code. 

 
 C.  Storage and Handling Requirements: 
 1. Storage: Store materials in a clean, dry area in accordance with manufacturer's instructions. 
 2. Handling: Protect materials during handling and installation to prevent damage. 
 
 
PART 2 PRODUCTS 
 
2.01 FIBER GLASS ACOUSTICAL BLANKET INSULATION 
 
 A. Acceptable Manufacturers: 
  1. Johns-Manville, 800/654-3103; www.jm.com. 
  2. Knauf Fiber Glass; 800/825-4434; www.knaufinsulation.us. 
  3. Owens-Corning, 800/GET-PINK; www.owenscorning.com. 
  4. Accepted substitute in accordance with Section 01 25 00. 
 
 B. Sound Control Blankets for Partitions:  ASTM C665, Type 1, unfaced. 
  1. Acceptable Products: 
   a. Knauf EcoBatt; www.ecobatt.us.    
   b. Manville Sound Control Batts. 
   c. Accepted substitute in accordance with Section 01 25 00.   
  2. Material:  Formaldehyde-free inorganic fiber glass bonded with thermoset resin. 
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  3. Thickness:  3½ inches thick unless otherwise indicated. 
  4. Width:  16 inches or 24 inches to match partition wall stud spacing or joist spacing as 

applicable and as indicated. 
  5. Surface Burning Characteristics:  ASTM E84. 
   a. Flame Spread:  Maximum 25. 
   b. Smoke Developed:  Maximum 50. 

C. Acoustical Batts for Ceilings:  ASTM C665, Type 1, unfaced. 
  1. Acceptable Manufacturers and Products: 
   a. Owens Corning Sonobatts Insulation. 
   b. Accepted substitute in accordance with Section 01 25 00.   
  2. Size:  Sized to fit 2 foot by 4 foot ceiling panel system. 
  3. Thickness:  6¼ inches. 
  4. Surface Burning Characteristics:  ASTM E84. 
   a. Flame Spread:  Maximum 10. 
   b. Smoke Developed:  Maximum 10. 
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION, GENERAL 
 
 A. Comply with manufacturer’s instructions for particular conditions of installation in each case. 
 
 B. Install materials to comply with thermal and sound control requirements noted on Drawings. 
 
 C. Unfaced Insulation:  Not allowed in exposed applications where there is a potential for skin 

contact and irritation. 
 
3.02 ACOUSTICAL BLANKET INSTALLATION IN PARTITIONS 

A. Batts:  Friction-fit in place until interior finish is applied.  Install batts to fill entire stud cavity.  Place 
in partitions tight within spaces, around cut openings, behind and around electrical and 
mechanical items within partitions and tight to items passing through partitions. 

  1. Stud Cavity Heights Up To 8 Feet:  Cut lengths to friction-fit against floor and ceiling tracks 
or plates. 

  2. Stud Cavity Heights Greater Than 8 Feet:  Provide supplemental support as required to hold 
batts in place until the interior finish is applied. 

3.03 ACOUSTICAL BLANKET INSULATION INSTALLATION OVER CEILINGS 
 
 A. Sound Attenuation Blankets Over Ceilings:   
  1. Cover ceiling panels for 2 feet each side of acoustically insulated partitions. 
 
 B. Sound Attenuation Blankets Over Acoustical Ceilings:  Lay batts on top of the ceiling panel and 

suspension system between tees.  Fit batts tightly together. 
  1. Blankets at Light Fixtures:  Comply with National Electrical Code. Do not install insulation 

over or within 3 inches (76 mm) of recessed light fixtures, unless approved insulated ceiling 
(IC) lighting fixtures are used. 

 
 

END OF SECTION 
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SECTION 09 91 23 
 

INTERIOR PAINTING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
 1. Paint all new or patched interior surfaces. 
 2. Interior painting. 

3. Touch up painting of existing surfaces abraded or otherwise damaged by construction 
operations. 

 4. Painting acoustical ceiling grid where noted on Drawings. 
5. Includes: 

 a. Surface preparation, priming and field application of finish coat(s) to all exterior surfaces 
not specifically excluded. 

 b. Surface preparation, priming and field application of finish coat(s) to all interior surfaces 
not specifically excluded. 

 c. Painting includes field painting of exposed bare and covered pipes and ducts (including 
color coding), hangers, exposed steel and iron supports, and surfaces of mechanical 
and electrical equipment that do not have a factory-applied final finish. 

 
 B. Exclusions:  In addition to material obviously not requiring paint such as glass, floor, tile, etc. do 

not paint or finish:  
 1. Surfaces indicated by the Finish Schedule to remain unfinished.  
 2. Factory finished surfaces unless otherwise specified. 
 3. Concealed surfaces. 
 4. Operating parts. 
 5. Labels. 
 6. Existing surfaces not included in the Work. 
 
 C. Related Requirements: 

1. Primer for Structural Steel:  Section 05 12 53 Miscellaneous Structural Steel. 
2. Primer for Metal Fabrications:  Section 05 50 00 Metal Fabrications. 
3. Piping Identification:  Section 22 05 53 Identification For Plumbing Piping And Equipment. 

1.02 REFERENCES 

A. Definitions: 
1. Terminology:  ASTM D16-12 – Standard Terminology for Paint, Related Coatings, Materials, 

and Applications. 
2. Coat:  An application of paint or coating that is allowed to dry prior to subsequent application. 
3. Sheen Terms: 

a. Flat:  Lusterless or matte finish with a gloss range below 15 when measured at an a85-
degree meter. 

b. Eggshell:  Low-sheen finish with a gloss range between 20 and 35 when measured at a 
60-degree meter. 

c. Semigloss:  Medium-sheen finish with a gloss range between 35 and 70 when 
measured at a 60-degree meter. 

d. Full Gloss:  High-sheen finish with a gloss range more than 70 when measured at a 60-
degree meter. 
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1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Material List:  Immediately after award of the contract submit a letter listing the manufacturer and 
product name of each different paint and coating material for use on the Project.  Do not order 
materials before Material List has been accepted by the Architect. 

C. Paint Samples:  If requested by Architect, prepare and submit paint samples.  Remake samples 
until accepted. 

1.04 MAINTENANCE MATERIALS SUBMITTALS 

A. Extra Paint:  At the completion of painting, deliver to the Owner one full gallon of each paint color 
and type used along with the color number or formula for each type.   

 1. Epoxy and high performance coatings are not included. 

1.05 QUALITY ASSURANCE 

A. Qualifications: 
 1. Applicator Qualifications:  Applicator shall have minimum 5 years’ experience and shall have 

successfully completed commercial work of similar scale to this Project. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 

B. Delivery and Acceptance Requirements:  Deliver materials required for painting in unbroken 
packages bearing the brand and name of manufacturer.  Order materials sufficiently in advance 
to be on the job when needed and deliver at the building in sufficient quantities so the work will 
not be delayed.  No claim by the Contractor concerning unsuitability of any material specified or 
his inability to produce first-class work with the same, will be entertained unless such claim is 
made, in writing, with the material list submittal. 

C. Storage and Mixing:  Painter will be assigned a room or space in which to mix or store material.  
Provide galvanized mixing pans for this paint room or space in which paints shall be mixed.  No 
mixing of paint shall be done except in these pans.  Empty containers bearing the name or brand 
of any manufacturer shall not be brought upon the premises for mixing of paint unless labels are 
canceled and containers are closely marked as to contents. 

 1. Inspection:  The paint storage area shall be open for periodic inspection by the Architect to 
ensure only approved materials are being used. 

1.07 AMBIENT CONDITIONS 

A. Apply coating under following conditions only. 
1. Temperature of Air:  Between 50 and 100 degrees F. 
2. Temperature of Substrate:  Between 50 and 100 degrees F and above dew point. 
3. Lighting:  Maintain 80 foot candles minimum on surfaces to be finished. 
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PART 2 PRODUCTS 

2.01 MANUFACTURERS  

A. Basis of Design Paint Manufacturer:  See Finish Legend on Drawings. 
1. Sherwin-Williams Company; www.sherwin-williams.com.  

B. Other Acceptable Manufacturers:  The best quality materials as manufactured by any of the 
following manufacturers will be acceptable: (Paint Only): 
1. For Brush, Roller or Spray Work: 

a. Benjamin Moore & Co.; www.benjaminmoore.com. . 
b. Dunn-Edwards Corporation; www.dunnedwards.com.    
c. Frazee Paint, division of the Comex Group; www.frazeepaint.com.     
d. Glidden Professional Brand of PPG Architectural Coatings; 

www.gliddenprofessional.com.  
e. Kelly-Moore Paint Company; www.kellymoore.com.  
f. PPG Pittsburgh Paints; www.ppgpittsburghpaints.com.  
g. Pratt & Lambert, Inc.; www.prattandlambert.com. 

2. Touch-up Paint for Acoustical Tile and Panel Ceilings:   
a. Armstrong World Industries; www.armstrong.com – SuperCoat. 

B. Substitution Requests:  Required for all manufacturers and products not named as Basis of 
Design or as Acceptable Manufacturer. 
1. Requests for substitutions must be on company letterhead and signed by an authorized 

representative of the manufacturer.  Letters from sales representatives or retailers will not be 
acceptable. 

2. Submissions:  Submit in accordance with Section 01 25 00. 

2.02 REGULATORY REQUIREMENTS 

A. Regulatory Requirements:  Product shall be certified to meet the following. 
  1. Volatile Organic Content (VOC):  Paint and coating materials shall not exceed VOC content 

limitations of all applicable regulations, when thinned to manufacturer's maximum 
recommendation. 

2.03 MATERIALS 

A. Quality:  All products not specified by name shall be "best grade" or "first line" products or 
acceptable manufacturers.  See Part 3 Execution for materials required for this Project.  Where 
possible, materials shall be of a single manufacturer. 

B. Volatile Organic Content (VOC):  In addition to meeting all applicable regulations, paint and 
coating materials shall be certified to not exceed following VOC content limitations when thinned 
to manufacturer's maximum recommendation.  
1. Architectural Paints, Coatings, and Primers Applied to Interior Walls and Ceilings: 

a. Flat: VOC content less than 50 grams/liter. 
b. Non-Flats: VOC content less than 150 grams/liter. 
c. Eggshell Interior Finish Coat: VOC content less than 150 grams/liter. 

2. Anti-Corrosive and Anti Rust Paints Applied to Interior Ferrous Metal Substrates: VOC 
content less than 250 grams/liter.  

3. Epoxy: Waterborne epoxy; maximum VOC content 200 grams/liter. 
4. Clear Wood Finishes, Floor Coatings, Stains, Sealers, and Shellacs Applied to Interior 

Elements:   
a. Clear Wood Finishes: Varnish VOC content less than 350 grams/liter; lacquer VOC 

content less than 550 grams/liter. 
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b. Floor Coatings: VOC content less than 100 grams/liter. 
c. Sealers: Waterproofing sealers VOC content less than 250 grams/liter; sanding sealers 

VOC content less than 275 grams/liter; all other sealers VOC content less than 200 
grams/liter. 

d. Stains: VOC content less than 250 grams/liter. 
5. Paint Strippers – Low-Emitting: Shall not contain methylene chloride.  Avoid products 

containing methanol and trichloroethane. 

C. Colors:  See Finish Legend on Drawings.  If materials of other manufacturers are used, colors 
must match those selected. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Examine surfaces scheduled to receive paint and finishes for 
conditions that will adversely affect execution, permanence or quality of work and which cannot 
be put into an acceptable condition through preparatory work as included under Preparation.   

B. Report unsatisfactory conditions to the General Contractor in writing with copy to the Architect. 

C. Acceptance:  Beginning of application means acceptance of existing surfaces. 

3.02 PREPARATION 

A. General: 
  1. Spaces:  Clean before finishing is started.  Do not finish rooms or spaces where rubbish has 

accumulated or while rubbish is being removed.  Finishing not allowed in dusty rooms. 
  2. Sand finishes on wood and metal surfaces between coats to ensure smoothness and 

adhesion of subsequent coats.  Use extra fine sandpaper to avoid cutting the edges when 
sanding.  Apply putty or spackling compound after surfaces are primed and primer is dry.  
Bring material flush with adjoining surfaces. 

  3. Existing Surfaces:  If the surfaces are not in proper shape for painting or finishing, repair, 
rebuild or refinish before proceeding with the work.  Be responsible for any poor work 
caused by improper surfaces. Surfaces shall be dry, clean and smooth before starting work.  
Fill cracks, holes or checks full and make smooth before finish is applied to surfaces.  Fill 
any cracks, etc., which occur after walls are sized. 

B. Metals: 
1. Ferrous Metal:  Remove foreign material, rust and mill scale from unprimed metal.   

 a. Wire brush or sand damaged or rusted areas to bright metal.   
 b. Remove grease and other foreign materials with mineral spirits.   
 c. Dust clean. 

2. Shop Primed Metals:  Touch-up shop primed metals with a primer similar to the existing.  
Sand shop primer on hollow metal work immediately before painting to remove grease and 
dirt film from surfaces. 

3. Zinc Coated Metal (Galvanized Surfaces):  Solvent clean with mineral spirits or other 
acceptable solvent in accordance with SSPC-SP1 to remove all residue oil, grease or other 
contamination.  Prime as specified.   

4. Non-ferrous Metals:  Clean with lacquer thinner. 

C. Gypsum Board:  Verify surfaces are clean and dry, with all nail heads set and embedded in joint 
compound, and with joints sanded smooth.  Remove all dust prior to painting. 
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D. Protection:   
  1. Furnish and lay drop cloths or mask off areas where finishing is being done to protect floors 

and other work from damage during the execution of work.   
  2. Remove items which are not to be coated from surfaces which are to be coated.  Reinstall 

items after completion of coating application.  Include mechanical grilles and factory finished 
items. 

  3. Where it becomes necessary to remove temporary coverings placed by others, replace 
same in proper manner.  

  4. Remove empty cans, oily rags and waste from the building every night.  Do not allow to 
accumulate. 

  5. Damage to Work of Others:  Be responsible for any damage done to the work of other 
trades, repairing same to the satisfaction of the Architect.  Replace any materials damaged 
to such an extent that they cannot be restored to their original condition. 

3.03 APPLICATION 

A. Painting and Staining, General:  Apply primer and two finish coats unless otherwise noted. 
 1. The application of the first coat does not relieve the applicator of responsibility for the base.   
 2. Do not apply any coats on either damp or wet surfaces and in no case until the preceding 

coat is dry and hard. 

B. Primer:  Apply as many coats as necessary to produce a uniform substrate appearance.  Do not 
exceed manufacturer's recommended coverage rate.   
1. Tint primers to match finish coat. 
2. Allow to dry prior to application of subsequent coats. 
3. Sand primer with 100 grit or finer sandpaper.  Remove dust. 

C. Application of Finish Coats:  Spread materials evenly without runs or sagging of materials and 
thoroughly brush out.   
1. Second and third coats shall not be applied until preceding coat is dry. 
2. Sand work between coats. 
3. Colors:  Each finish coat shall be color as selected by Architect.   

D. Roller Application:  Where paint or enamel is rolled on, use fine nap roller so nearly flat or orange 
peel texture is obtained.  
1. Painting Existing Acoustical Ceiling Suspension Grid: Paint exposed surfaces of grid by 

spray, brush or roll coating. If necessary to achieve complete hiding and finish, apply in two 
coats. 

E. Spray Application:   
1. Metals:  Apply paint to all metals by spray application method. 
2. Acoustical Tiles and Panels:  Apply paint to acoustical tiles and panels by spray application.   

a. Existing Surfaces:  Do not apply any coats on either damp or wet surfaces and in no 
case until the preceding coat is dry and hard. 

b. Apply paint with a stream directed perpendicularly to the surface of the material.  Apply 
to produce uniform coating that does not close the perforations or fissures in the 
material. 

c. Apply in single coat unless second coat is required to hide stains.  Each coat of paint 
shall be applied so dry film shall be of uniform thickness and free from runs, drops, 
ridges, waves, pinholes or other voids, laps, brush marks, and variations in color, 
texture, and finish.  Hiding shall be complete. 
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3.04 MISCELLANEOUS REQUIREMENTS 

A. Mechanical Piping and Ductwork:  Wherever insulated pipe or ductwork occurs in rooms where 
walls are finished, cover canvas jacket with one coat sealer and two coats flat wall paint.  
Wherever uninsulated piping or ductwork occurs in rooms where walls are finished or elsewhere 
as called for, finish pipes as called for under ferrous zinc coated, or factory primed metals.  See 
Division 22 for identification markings. 

B. Electrical Wiremold:  Paint to match wall on which installed. 

3.05 CLEANING 

A. Do not remove rubbish while finish is fresh. Surfaces:  Dry and clean. 

B. Clean-up Materials:  Non-abrasive mild detergent, cellulose sponge and potable water. 

C. Clean up overspray and spills. 

D. Remove masking. 

E. Allow at least 7 days after application before washing. 

F. Final Cleaning:  At the completion of work, remove all surplus materials, staging, rubbish; clean 
off all paint, varnish, stains from floors, glass, walls, hardware; and leave the premises in clean 
condition. 

3.06 PROTECTION 

A. Protect coating from damage. 

B. Touch up and repair coatings damaged by Work. 

3.07 COATING SYSTEM - INTERIOR 

A. General: 
1. Paint and coating systems shall meet following scheduled requirements as a minimum. 
2. Delete primer when re-coating existing surfaces. 

B. Ferrous, Zinc Coated or Factory-Primed Metals - Painted: 
 

First Coat Factory Primer Coat or Suitable Primer  
Second Coat Enamel Undercoat  
Third Coat Semi-Gloss Enamel  

C. Hollow Metal Frames - Painted: 
 

First Coat Factory-Prime Coat (Sanded)  
Second Coat Enamel Undercoat  
Third Coat Semi-Gloss Enamel  
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D. Gypsum Board Walls - Painted: 
 

First Coat Suitable Primer  
Second Coat Latex Enamel, EggshellSemi-gloss  
Third Coat Latex Enamel, EggshellSemi-gloss  

 

E. Gypsum Board Ceilings and Soffits - Painted: 
 

First Coat Suitable Primer  
Second Coat Latex Enamel, Gloss  
Third Coat Latex Enamel, Gloss  

 
 

END OF SECTION
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SECTION 10 14 10 
 

INTERIOR SIGNAGE 

PART 1 GENERAL 

1.01 SUMMARY 

. Section Includes: 
1. Sanitary facilities signage. 

B. Related Requirements: 
  1. Lighted Exit Signs:  Division 26 Electrical. 

1.02 ACTION SUBMITTALS 

A. Procedures:  Submit for review, action and return in accordance with Section 01 33 00. 

B. Product Data:  Submit product data for specified products. Include material details for each sign 
specified.   

C. Shop Drawings:  Submit shop drawings showing layout, profiles, and product components, 
including dimensions, mounting methods, and accessories. 

D. Samples:  Submit supplier’s standard color chart for selection purposes and selected colors for 
verification purposes. 

1.03 CLOSEOUT SUBMITTALS 

A. Procedures:  Submit the following in accordance with Section 01 77 00. 

B. Submit operation and maintenance data for installed products, including precautions against 
harmful cleaning materials and methods. 

1.04 QUALITY ASSURANCE 

A. Qualifications: 
1. Installer Qualifications:   Installation shall be performed by installer specialized and 

experienced in work similar to that required for this Project. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00. 

B. Delivery and Acceptance Requirements:  Deliver products  in manufacturer's original, unopened, 
undamaged containers with identification labels intact. 

C. Storage and Handling Requirements; 
1. Storage:  Store products protected from weather, temperature, and other harmful conditions 

as recommended by supplier. 
2. Handling:  Handle products in accordance with manufacturer's instructions. 
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PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. Comply with requirements of all regulatory agencies having jurisdiction. See Section 01 41 00 
and notes on Drawings.   

B. Provisions for Users with Disabilities:  All room numbers, restroom identification, and other 
permanent identifying devices shall have tactile type and symbols integral with signage complying 
with the requirements of the CBC Title 24 incorporating California Contracted Grade 2 Braille. 

2.02 SANITARY FACILITIES SIGNAGE 

A. Sign Types, Tactile Graphics, Symbols, Colors, Sizes and Shapes:  As indicated on Drawings 
and in accordance with the CBC. 

B. Sign Materials and Colors:  Match existing signs of same type within the facility.   

C. Installation Methods:   
1. To Painted Gypsum Board, Doors, Concrete, or Concrete Block:  3M VHB double-sided vinyl 

tape. 
2. To Vinyl Wallcovering:  3M VHB double-sided vinyl tape and liquid silicone adhesive 

recommended by the sign manufacturer to attach sign units to irregular, porous, or vinyl 
covered surfaces. 

3. Concealed Mechanical Fasteners:  Provide concealed mechanical fasteners recommended 
by the sign manufacturer to attach heavier sign units to the walls.  Fasteners must not be 
corrosive to sign materials or mounting surface. 

2.03 FABRICATION 

A. General:   Comply with requirements indicated for materials, thicknesses, finishes, colors, 
designs, shapes, sizes, and details of construction. 

B. Preassemble signs in the shop to the greatest extent possible to minimize field assembly.  
Disassemble signs only as necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and installation, in a location not exposed to view after final assembly. 

C. Conceal fasteners if possible; otherwise, locate fasteners to appear inconspicuous. 

D. Form panels to required size and shape.  Comply with requirements indicated for design, 
dimensions, finish, color, and details of construction. 

E. Coordinate dimensions and attachment methods to produce message panels with closely fitting 
joints.  Align edges and surfaces with one another in the relationship indicated. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Site Verification of Conditions:  Verify installation conditions previously established under other 
sections are acceptable for product installation in accordance with manufacturer's instructions. 

B. Proceeding with installation implies installer’s acceptance of substrate and conditions. 
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3.02 INSTALLATION 

A. General:  Install in strict accordance with the manufacturer's instructions and with CBC standards, 
using only the mounting materials and methods recommended by the manufacturer for the 
surface upon which the items are to be mounted. 

B. Mount at locations indicated or as directed by the Architect and where required by applicable 
codes.   

C. Install signs firmly in position, level and plumb, with sign surfaces free from distortion, warp, or 
defect adversely affecting appearance.   
1. Foam Tape Mounting:  Use double sided foam tape, of thickness indicated to mount signs to 

smooth, nonporous surfaces.  Do not use this method alone for vinyl covered or rough 
surfaces. 

2. Silicone Adhesive Mounting:  Use liquid silicone adhesive to attach sign units to irregular, 
porous, or vinyl covered surfaces.  Use double sided foam tape to hold the sign in place until 
the adhesive has fully cured. 

3. Concealed Mechanical Fasteners:  Use hidden fasteners to attach heavier sign units to the 
walls.   

D. Mount permanent signage on walls at heights indicated on Drawings and in accordance with 
applicable local amendments and regulations. 

E. Install signs within the following tolerances and in accordance with manufacturer's 
recommendations: 
1. Interior Signs: Within 1/4 inch vertically and horizontally of intended location. 

3.03 ADJUSTING 

A. Repair scratches and other damage which might have occurred during installation. Replace 
components where repairs were made but are still visible to the unaided eye from a distance of 5 
feet. 

3.04 CLEANING 

A. Remove temporary coverings and protection to adjacent work areas. Clean installed products in 
accordance with manufacturer's instructions prior to Owner's acceptance. Remove construction 
debris from Project in accordance with provisions in Division 01. 

END OF SECTION 
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SECTION 10 26 13 
 

CORNER GUARDS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Vinyl corner guards. 
 
1.02 COORDINATION 
 
 A. Coordinate installation with wall construction, including concealed blocking or anchoring devices, 

installation of wall base, and painting. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's current product literature. 
 
 C. Shop Drawings:  Submit shop drawings indicating dimensions, locations, types, sizes, and 

finishes. 
 
 D. Samples:  Submit two 24 inch sections of corner guards illustrating component design, 

configuration, color, and finish. 
 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 

A. Basis of Design Manufacturer and Product:   
1. Manufacturer:  Koroseal Wall Protection Systems, division of RJF International Corporation; 

www.korogard.com.  
2. Product:  Korogard Lexan Series J200. 

B. Substitution Requests:  In accordance with Section 01 25 00. 

2.02 DESCRIPTION 

A. Type:  Clear Lexan, surface mounted.  

B. Exposed surfaces shall be free of wrinkling, chipping, discoloration, or other imperfections. 

C. Size:  2-inches by 2-inches by 4 feet high. 

D. Angle: 90 degrees. 

E. Profile: High-impact Lexan polycarbonate extrusion.  

F. Class A fire rating, tested in accordance with ASTM E84. 
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2.03 ACCESSORIES 

A. Provide attachment accessories as recommended by corner guard manufacturer. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Conditions:  Verify of existing conditions before starting work.  Verify that field 

measurements, surfaces, substrates and conditions are as required, and ready to receive Work. 
 
 B. Report in writing to Architect prevailing conditions that will adversely affect satisfactory execution 

of the Work of this Section.  Do not proceed with Work until unsatisfactory conditions have been 
corrected. 

 
 C. By beginning Work, Contractor accepts conditions and assumes responsibility for correcting 

unsuitable conditions encountered at no additional cost to the Owner.  
 
3.02 INSTALLATION 
 
 A. Install over corners in accordance with manufacturer's published instructions, square and plumb, 

secured rigidly in position. 
 
 B. Butt bottom of corner guard to top of base; top of corner guard 4 feet above finish floor. 
 
 

END OF SECTION
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SECTION 10 26 23 
 

PROTECTIVE WALL COVERING 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Plastic, impact-resistant, wall protection panels for wainscot. 
 
1.02 SEQUENCING 
 
 A. Apply panels to gypsum board substrate before adjacent gypsum board is painted. 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 
 
 B. Product Data:  Submit manufacturer's current catalog literature and technical data for each 

product supplied under this Section. 
 
 C. Shop Drawings:  Submit detail drawings indicating mounting details with the appropriate fasteners 

for indicated substrate materials. 
 
 D. Samples:  Submit 8 inch long samples in full size profile for verification of each product type and 

color indicated. 
 
1.04 INFORMATIONAL SUBMITTALS 
 
 A. Procedures:  Submit for information and verification in accordance with Section 01 33 00. 
 
 B. Test Reports: Include product test data demonstrating compliance with specified standards. 
 
1.05 CLOSEOUT SUBMITTALS 
 
 A. Submit the following in accordance with Section 01 78 00. 
  1. Submit cleaning and maintenance instructions for Owner's information. 
  2. Warranty. 
 
1.06 QUALITY ASSURANCE 
 
 A. Regulatory Requirements:   
  1. Fire Performance:  Wall panels shall meet requirements for NFPA Class A fire rating. 
  2. Wall Panels:  UL labeled. 
 
1.07 DELIVERY, STORAGE, AND HANDLING 
 
 A. General Requirements:  Comply with Section 01 60 00.   
 
 B. Delivery:  Deliver sheets in cartons.  Deliver adhesive in sealed containers. 

C. Storage:  Store products in original packaging in climate controlled area away from direct 
sunlight. 
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D. Handling:  Protect surface of panels during handling and installation. 
 
1.08 SITE CONDITIONS 
 
 A. Ambient Conditions:  During installation and for not less than 48 hours before installation, 

maintain room temperature required for adhesive being used. 
 
 B. Protection:  Provide ventilation to disperse fumes during application of adhesive.  Allow no 

containers of adhesive to be opened until all potential sources of flame or spark have been shut 
down or extinguished and until warning signs have been posted. 

 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS AND PRODUCTS 
 
 A. Basis of Design Manufacturer and Product:  See Finish Legend on Drawings. 
  1. Construction Specialties, Inc. – Acrovyn. 
  2. Color, Texture and Joint Detail:  As indicated on Finish Legend. 
 
 B. Substitution Requests:  In accordance with Section 01 25 00. 
 
2.02 MATERIALS 
 
 A. Wall Protection Panels:  Vinyl/acrylic panels of gage indicated on Finish Legend. 
  1. Size:  Height as indicated by length required in one piece. 
 
 B. Adhesive:  Contact type as recommended by the manufacturer and complying with Southern 

California VOC regulations. 
 
 C. Accessories and Trim:  Manufacturer's standard vinyl/acrylic alloy moldings and trim. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Existing Conditions:  Examine surfaces scheduled to receive panels for conditions 

that will adversely affect execution, permanence or quality of work.  Report unsatisfactory 
conditions to the General Contractor in writing with copy to Architect. 

 
 B. Acceptance:  Beginning of application means acceptance of existing surfaces. 
 
3.02 PREPARATION 
 
 A. All wall surfaces to be smooth, level, clean, dry and free of any irregularities to provide a good 

adhesive grip and smooth application of wall panels. 
 
3.03 INSTALLATION 
 
 A. General:  Install panels in accordance with the manufacturer's recommendations. 
 
 B. Adhesive:  Comply with manufacturer's instructions regarding method of application, spread rate, 

drying time, open time and temperature and humidity limitations. 
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 C. Panels:  Align and plumb the first sheet before allowing the glue lines to come together, then 
apply the sheet slowly from one side to the other to expel air.  Roll uniformly with hard rubber 
roller. 

 
 D. Install rigid sheets beveled at seams and chemically sealed.  Butt adjoining panels tight, in 

straight, even line.  Install panels without top cap, vertical divider bars, inside corner trim, or other 
joint accessories and trim unless otherwise detailed on Interior Design Drawings. 

 
 E. Trim:  Install trim at all exposed edges and outside corners. 
 
3.04 CLEANING 
 
 A. Immediately remove any adhesive from face of panels using solvent recommended by panel 

manufacturer.  Keep faces clean during application. 
 
 

END OF SECTION
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SECTION 10 28 13 
 

TOILET ACCESSORIES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Toilet room accessories as indicated and specified.  

1.02 REFERENCES 

A. Reference Standards:  Comply with the following as applicable: 
1. United States Department of Justice – 2010 ADA Standards for Accessible Design, 

September 15, 2010; available at www.ada.gov/ADAStandards_index.htm. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Product Data:  Submit manufacturer's current product literature. 

PART 2 PRODUCTS 

2.01 TOILET ACCESSORIES 

A. Basis of Design Manufacturers and Products:  See Toilet Accessories Schedule on the Drawings. 
1. Bobrick Washroom Equipment, Inc.; www.bobrick.com.  

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Comply with Section 01 71 16. 
1. Existing Conditions:   

a. Verify solid blocking in partitions and walls as required for proper support of toilet 
accessories. 

B. Notification:  Notify General Contractor of unsatisfactory conditions in writing with copy to 
Architect. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

3.02 INSTALLATION 

A. Fasten accessories rigidly and securely to walls using methods and materials recommended by 
manufacturer. 

B. Locate and mount at heights complying with local, state and ADA Standards. 
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3.03 ADJUSTMENT 

A. Before final inspection, inspect each accessory installation for rigid and secure installation.  Take 
action necessary for rigid and secure installations. 

END OF SECTION
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SECTION 11 00 00 
 

EQUIPMENT 

PART 1  GENERAL 

1.01 SUMMARY 

A. Products Installed But Not Furnished Under This Section:   
1. Contractor shall install Owner-furnished equipment where indicated in the Equipment 

Schedule on Drawings. 

B. Related Requirements: 
1. Equipment Schedule and Drawings apply to Work of this Section. 
2. Plumbing Connections:  Division 22 Plumbing. 
3. Electrical Connections:  Division 26 Electrical. 

1.02 PRE-INSTALLATION CONFERENCE 

A. Conduct pre-installation conference in accordance with Section 01 31 00. 

B. Convene pre-installation conference one week prior to commencing work of this Section when 
specified under product description. 

C. Attendance Required:  Contractor, manufacturer’s representative, and installer. 

D. Agenda:  Discuss and agree upon acceptable substrate and mounting conditions, preparatory 
work, utility connections, and methods of installation. 

 1.03 SEQUENCING 

A. General:  Sequence work in accordance with Section 01 10 00. 

B. Prior to fabrication of mounting plates, furnish mounting plate templates to trades installing 
structure to support mounting plates. 

C. Install mounting plates to structural supports prior to covering-up by subsequent construction 
operations. 

1.04 DATA TO BE FURNISHED BY SEPARATE VENDORS FOR COORDINATION 

A. Product Data:  See Appendix 1, Equipment Cut Sheets. 
1. Include data to indicate standard mounting and utility connection details. 
2. Include information for factory finishes, hardware, glass, sealants, accessories and other 

required components. 
3. Include wiring diagrams and rough-in requirements for items requiring electrical connections. 

B. Shop Drawings:  Furnished by Owner for non-standard custom-fabricated items to be installed by 
Contractor. 
1. Will indicate typical layout including dimensions, mounting locations and sizes, service 

accesses, utility connections, mounting sequences, and division of installation 
responsibilities. 

2. Will include detail drawings of non-standard mounting details and utility connections. 
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3. Will include detail drawings of special accessory components not included in manufacturer’s 
product data. 

C. Informational Submittals:  Submit following packaged separately from other submittals: 
1. Manufacturer’s Instructions:  Manufacturer’s printed installation instructions will be furnished 

by Owner. 

1.05 CLOSEOUT SUBMITTALS 

A. Submit following in accordance with Section 01 77 00. 
1. Operation and Maintenance Data:  Manufacturer’s printed, recommended operation and 

maintenance data when furnished with equipment. 

1.06 QUALITY ASSURANCE 

A. Qualifications: 
1. Installer Qualifications:  Acceptable to manufacturer with experience on at least five projects 

of similar nature in past five years. 
a. Where required by manufacturer, Contractor shall provide factory-trained installers. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00.   
1. Protect all equipment from dust and damage during storage, installation and subsequent 

construction operations. 

B. Delivery and Acceptance Requirements: 
1. Contractor shall become responsible for safety and protection of Owner-furnished equipment 

upon delivery. 

PART 2 PRODUCTS 

2.01 OWNER-FURNISHED PRODUCTS 

A. See Equipment Schedule on Drawings and cut sheets in Appendix No. 1. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Examine conditions in accordance with Section 01 73 19. 
1. Verify utility connections are installed. 
2. Verify mounting brackets, plates, and supports are installed. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer’s printed instructions. 

B. Install equipment plumb, level, square, and free from warp or twist while maintaining dimensional 
tolerances and alignment with surrounding construction. 
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C. Refer to Drawings for: 
1. Mounting heights. 
2. Mounting and anchoring details. 

3.03 ADJUSTING 

A. Adjust parts for smooth, uniform operation. 

B. Touch-up minor surface coating damaged during installation; replace damaged units as directed 
by Architect. 

3.04 CLEANING 

A. Remove protective covering from pre-finished items. 

B. Clean as recommended by manufacturer.  Do not use materials or methods that may damage 
finish or surrounding construction. 

3.05 PROTECTION 

A. Protect finished work until Substantial Completion. 

END OF SECTION
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SECTION 12 31 00 
 

MANUFACTURED METAL CASEWORK 

PART 1 GENERAL 

1.01 SUMMARY 

A. Work Results: 
1. Furnish and install all new custom stainless steel full height, base and overhead cabinets 

and casework, including tops, shelves, ledges, supporting structures. Include delivery to the 
building, set in place, level, and scribe and anchor to walls and floors as required. Furnish 
and install all filler panels, knee space panels and scribes as shown on Drawings.  

B. Related Requirements: 
1. Blocking:  Section 06 10 53 Miscellaneous Rough Carpentry. 
2. Stainless Steel Countertops:  Section 12 36 16 Metal Countertops. 

1.02 COORDINATION 

A. Casework must interface closely with casework and equipment which may be installed by another 
subcontractor.  If separate subcontractors are involved, the General Contractor shall coordinate 
and schedule their work to ensure that casework is installed in an expeditious manner, fit properly 
together and tightly fits in the space provided. 

1.03 ACTION SUBMITTALS 

A. Procedures:  Submit for review, acceptance and return in accordance with Section 01 33 00. 

B. Shop Drawings: Submit shop drawings for casework assemblies showing plans, elevations, ends, 
and cross-sections. 
1. Coordinate shop drawings with other work involved.  

1.04 CLOSEOUT SUBMITTALS 

A. Submit the following for Project record in accordance with Section 01 78 00: 
1. Operation and Maintenance Data:  At completion of work submit parts lists, operating 

instructions and maintenance recommendations in two (2) copies through the General 
Contractor to the Architect.  

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General Requirements:  Comply with Section 01 60 00 and with Manufacturer’s instructions. 
Protect casework and equipment from damage during delivery, storage, installation and 
subsequent building operations. 

B. Delivery and Acceptance Requirements: Cabinets shall not be delivered until the building or 
storage area is enclosed and sufficiently dry to prevent damage from moisture. 
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PART 2 PRODUCTS 

2.01 DESCRIPTION 

A. Metal Casework:  Provide high quality stainless steel cabinets and casework with all standard 
hardware and all other hardware or accessories indicated on the Drawings.  Provide all 
necessary fillers and removable backs.   
1. Cabinet Style and Material:  Cabinet bodies, drawer bodies, shelves, drawer heads and door 

assemblies shall be fabricated from stainless steel.  
2. Drawer and Door Style:  As indicated on Drawings. 

2.02 PERFORMANCE 

A. Casework Construction Performance: 
1. Base cabinets shall be constructed to support at least a uniformly distributed load 200 lbs. 

per square foot of cabinet top area, including working surface without objectionable distortion 
of interference with door and drawer operation.  

2. Base cabinet corner gussets with leveling bolts shall support 500 lbs. per corner, at 1-1/2 
inch projection of the leveling bolt below the gusset.  

3. Each adjustable and fixed shelf 4 feet or shorter in length shall support an evenly distributed 
load of 40 lbs. per square ft. up to a maximum of 200 lbs., with nominal temporary deflection, 
but without permanent set.  

4. Drawer construction and performance shall allow 13-5/8 inches clear when in an extended 
position and suspension system shall prevent friction contact with any other drawer or door 
during opening or closing. All drawers shall operate smoothly, a minimum of 10,000 cycles 
with an evenly distributed load of 150 lbs.  

5. Swinging doors on floor-mounted casework shall support 200 lbs. suspended at a point 12 
inches from hinged side, with door swung through an arc of 160 degrees. Weight load test 
shall allow only a temporary deflection, without permanent distortion or twist. Door shall 
operate freely after test and assume a flat plane in a closed position.  

2.03 MATERIALS 

A. Stainless Steel:  Stainless Steel shall be Type 304; 12, 14, 16, 18 and 20 gauge U.S. Standard. 
Stainless steel shall be supplied with a #4 finish free of burrs, weld marks, or other imperfections. 

2.04 FABRICATION 

A. Field Measurements:  Verify all measurements of the building before beginning final fabrication.  
All casework must conform to building lines and other casework and must be neatly fitted around 
openings, pipes or obstructions. 

B. Base Cabinet Construction:  
 1. General: 

a. All cabinet bodies shall be flush front construction with intersection of vertical and 
horizontal case members, such as end panels, top rails, bottoms and vertical posts in 
same plane without overlap. Exterior corners shall be spot welded with heavy back up 
reinforcement at exterior corners. All face joints shall be welded and ground smooth to 
provide a continuous flat plane.  

b. Each cabinet shall be complete so that units can be relocated at any subsequent time 
without requiring field application of finished ends or other such parts.  

c. Case openings shall be rabbeted on all four sides for both hinged and sliding doors to 
provide a dust resistant case.  

d. All cabinets shall have a cleanable smooth interior. Bottom edges shall be formed down 
on sides and back to create easily cleanable corners with no burrs or sharp edges, and 
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front edge shall be offset to create a seamless drawer and door recess rabbet for dust 
stop.  

2. Gauges:  Gauges of stainless steel used in construction of cases shall be 18 gauge, except 
as follows:  
a. Corner gussets for leveling bolts and apron corner braces, 12 gauge. 
b. Case and drawer suspension channels, 14 gauge. 
c. Top and intermediate front horizontal rails, table aprons, hinge reinforcements, and 

reinforcement gussets, 16 gauge.  
d. Drawer assemblies, door assemblies, bottom, bottom back rail, toe space rail, and 

adjustable shelves, 20 gauge.  
3. Base Cabinets:  

a. End uprights shall be formed into not less than a channel formation at top, bottom, back 
and front. The front edge shall further offset to form a strike for doors and drawers, and 
shall be perforated for the support of drawer channels, intermediate rails and hinge 
screws. An upright filler shall be screwed in place in all cupboard units to close the back 
of the channel at front of the upright and to provide a smooth interior for the cupboard to 
facilitate cleaning. The upright filler shall be perforated with shelf adjustment holes at 
not more than 2-inch centers painted prior to assembly. The inside front of the upright 
shall be further reinforced with a full height 16 gauge hinge reinforcement angle.  

b. Top horizontal rail on base cabinets shall interlock within the flange at top of end panels 
for strength, but shall be flush as face of unit. Top rail shall have a full width rabbet for 
swinging doors and drawers. Reinforcements shall be provided at all front corners for 
additional welded strength between vertical and horizontal case members.  

c. Intermediate rails shall be provided between doors and drawers, but shall not be 
provided between drawers unless made necessary by locks in drawers. When required, 
intermediate rails shall be recessed behind doors and drawer fronts, and designed so 
that security panels may be added as required.  

d. Intermediate vertical uprights shall be furnished to enclose cupboards when used in a 
unit in combination with a half width bank of drawers. However, to allow storage of large 
or bulky objects, no upright of any type shall be used at the center of double door 
cupboard units.  

e. Cabinet bottom, and bottom rail shall be formed of one piece of stainless steel except in 
corner units and shall be formed down on sides and back to create a square edge 
transition welded to cabinet end panels, and front edge shall be offset to create a 
seamless drawer and door recess rabbet for dust stop.  

f. Toe space rail shall extend up and forward to engage bottom rail to form a smooth 
surfaced fully enclosed toe space.  

g. Back construction shall consist of a top and bottom rail, channel formed for maximum 
strength and welded to back and top flange of end uprights, open for access to 
plumbing lines. Cupboard units only shall be provided with removable back panels.  

h. Die formed gussets, with multiple ends for strength, shall be furnished in each bottom 
corner of base units to ensure rigidity, and a leveling bolt, 3 inches long, shall engage a 
clinch nut in each gusset. Each leveling bolt and gusset shall be capable of supporting 
500 pounds.  

i. Adjustable shelves shall be formed down 3/4-inch, returned back 7/8-inch and up 1/4-
inch into a channel formation front and rear; formed down 3/4-inch at each end, shelves 
over 42 inches long shall be further reinforced with a channel formation welded to 
underside of shelf.  

j. Drawer bodies shall be made in one piece construction including the bottom, two sides, 
back and front. They shall be fully coved at interior bottom on all four sides for easy 
cleaning. The top front of the inner drawer body shall be offset to interlock with the 
channel formation in drawer head providing a 3/4-inch thick drawer head.  

k. Drawer suspension assembly shall consist of 2 sections providing a quiet, smooth 
operation on ball bearing nylon rollers. All drawers shall be self-closing from a point 5 
inches open. Cabinet channels shall maintain alignment of drawer and provide an 
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integral drawer stop, but the drawer shall be removable without the use of tools. 
Drawers shall provide 13 5/8 inches front to back clearance when fully extended. 
Drawers shall rise when opened thus avoiding friction with lower drawers and/or doors. 
Drawer suspension system shall incorporate a double stop, lock open feature. Drawer 
suspension channels on Stainless Steel Cabinets shall be zinc plated after they are 
formed. 

l. Door assembly (two piece) for solid pan swinging doors shall consist of an inner and 
outer door pan. Outer door pan shall be formed at all four sides. The corners on the pull 
side of the outer door pan shall be welded and ground smooth to prevent exposure of 
sharp edges of steel at these critical points. Inner door pan shall be flanged at all four 
sides with hinge reinforcements welded in place. The door assembly shall be 3/4-inch 
thick and contains sound deadening material.   

m. Drawer/door assemblies shall be painted prior to assembly. Both shall be punched for 
attaching drawer pulls. Likewise, inner pan formation of door and drawer body shall be 
indented for in field installation of locks when required.  

n. Doors shall be readily removable and hinges easily replaceable. Hinges shall be 
applied to the cabinet and door with screws. Welding of hinges to either cabinet or door 
will not be acceptable.  

o. Knee space panels, where shown or specified, shall be 20 gauge, finished same as 
casework cabinets, and easily removable for access to mechanical service areas.  

C. Swinging Door Upper Cabinet Construction:  
1. Swinging door storage cabinets shall have a completely finished interior same as exterior.  
2. End uprights shall be formed at the front in a 1-inch channel formation with the inside flange 

formed to provide a 31/32-inch x 1/2-inch door recess. The back of the upright shall be 
formed to a 2-1/2-inch formation. A 16 gauge hinge reinforcement, same as specified for 
BASE CABINETS, shall be welded to inner side of front uprights.  

3. Cabinet tops shall be formed into a 1-inch x 1-3/16-inch channel shape at front, with a 31/32-
inch x 1/2-inch offset for door recess, and with flange at rear and sides for electro-welding 
cabinet top to cabinet back and ends.  

4. Cabinet flush bottoms shall be formed with a 1-inch wide front fascia and a 13/16-inch 
channel shape formation at front edge flanged back and up to create a door recess rabbet 
for dust stop.  

5. Cabinet backs shall be welded to the top, bottom and ends. Backs shall be perforated for 
shelf adjustment holes on not more than 1-inch centers. Holes shall be set in a channel 
formation in cabinet back and enclosed by end uprights.  

6. Adjustable shelves shall be formed down 3/4-inch, returned back 7/8-inch and up 1/4-inch 
into a channel formation front and rear, formed down 3/4-inch at each end, shelves over 42 
inches long shall be further reinforced with a channel formation welded to underside of shelf.  

7. Door assembly (two piece) for solid panel swinging doors shall consist of an inner and outer 
door pan. Outer door pan shall be formed into a channel or flanged shape at all four sides. 
The corners on the pull side of the outer door pan shall be welded and ground smooth to 
prevent exposure of sharp edges of steel at these critical points. Inner door pan shall be 
flanged at all four sides with hinge reinforcements welded in place. The door assembly shall 
be 3/4-inch thick and contains sound deadening material.  

2.05 HARDWARE AND TRIM 

A. Drawer and Door Pulls:   
1. Pull shall be of modern design, offering a comfortable handgrip, and be securely fastened to 

doors and drawers with screws.  
2. Two pulls shall be required on all drawers over 24 inches long.  
3. Material and Finish: Stainless steel wire. 
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B. Sliding Door Pulls:  Flush pulls for sliding doors shall be stainless steel, providing a recessed 
finger grip. Finger holes or slots machined into doors will not be acceptable. 

C. Hinges: Hinges shall be made of Type 304 stainless steel .089 thick, 2-1/2 inches high, with 
brushed satin finish, and shall be the institutional type with a five-knuckle bullet-type barrel.  
1. Hinges shall be attached to both door and case with two screws through each leaf. Welding 

of hinges to door or case will not be accepted.  
2. Doors under 36 inches in height shall be hung on one pair of hinges, and doors over 36 

inches high shall be hung on 3 hinges. 

D. Locks: 
1. Disk Tumbler:  Locks when shown or called for shall be a 5-disc tumbler with heavy duty 

interchangeable cylinder. Exposed lock noses shall be dull nickel (satin) plated and stamped 
with identifying numbers. Locks shall have capacity for 2000 primary key changes. Master 
key one level with the potential of 10 different, non-interchangeable master key groups. 

1. Pin Tumbler:  Locks when shown or called for shall be a pin tumbler with heavy duty 
interchangeable cylinder. Exposed lock noses shall be dull nickel (satin) plated and stamped 
with identifying numbers. Locks shall have capacity of at least 1000 primary key changes, 
and the capacity to be Masterkeyed, Grand-masterkeyed, Sub-masterkeyed, and Mason 
Keyed. 

E. Positive Catch:  A two-piece heavy-duty cam action positive catch shall be provided on all base 
cupboard doors and shall be positioned near the pivoting edge of door to provide a clean 
unobstructed opening. Main body of the catch shall be confined within an integral cabinet divider 
rail, while latching post shall be mounted on the hinge side of door. Nylon roller type catches are 
not acceptable.  

F. Shelf Adjustment Clips: Shelf adjustment clips shall be nickel-plated steel. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Comply with Section 01 71 16: 
1. Verify location of all mechanical and electrical rough-ins to ensure proper match with 

installed equipment.  
2. Prior to beginning installation of casework, check and verify that no irregularities exist that 

would affect quality of execution of work specified.  

B. Notification:  Report any unsatisfactory installed equipment.  Report any unsatisfactory conditions 
immediately to the General Contractor. 

C. Acceptance:  Beginning of work means acceptance of existing conditions by installer. 

3.03 INSTALLATION  

A. Casework: 
1. Set casework components plumb, square, and straight with no distortion and securely 

anchor to building structure. Shim as required using concealed shims. 
2. Bolt continuous cabinets together with joints flush, tight and uniform, and with alignment of 

adjacent units within 1/16-inch tolerance. 
3. Secure wall cabinets to solid supporting material, not to plaster, lath or gypsum board.  
4. Abut top edge surfaces in one true plane. Provide flush joints not to exceed 1/8-inch. 
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B. Work Surfaces: 
1. Where required due to field conditions, scribe to abutting surfaces. 
2. Only factory prepared field joints, located per approved shop drawings, shall be permitted. 

Secure the joints in the field, where practical, in the same manner as in the factory. 
3. Secure work surfaces to casework and equipment components with materials and 

procedures recommended by the manufacturer. 

C. Provide connecting and attaching devices, closures and trim members as required.  Install items 
complete and adjust moving parts to operate smoothly.   

3.04 ADJUSTING 

A. Repair or remove and replace defective work, as directed by Owner’s representative upon 
completion of installation. 

B. Adjust doors, drawers and other moving or operating parts to function smoothly. 

3.05 CLEANING  

A. Clean shop finished casework; touch up as required. 

B. Clean work surfaces and leave them free of all grease and streaks. 

C. Casework to be left broom clean and orderly. 

3.06 PROTECTION 

A. Provide reasonable protective measures to prevent casework and equipment from being exposed 
to other construction activity. 

END OF SECTION



 

 
TCMC Pharmacy USP 800 Upgrade 
Tri-City Medical Center METAL COUNTERTOPS 
SA Project No. 01667.00 12 36 16 - 1 

SECTION 12 36 16 
 

METAL COUNTERTOPS 
 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
  1. Stainless steel countertops as indicated and specified.  
 
 B. Related Requirements: 
  1. Work Under Division 22 Plumbing: 
   a. Plumbing rough-in and final connections from rough-in points to various pieces of 

equipment.  
   b. Traps, grease trays, valves, stops, shut-offs, and fittings necessary. 
 
1.02 REFERENCES 
 
 A. Reference Standards:  Comply with: 
  1. National Sanitation Foundation (NSF). 
  2. Underwriter's Laboratories, Inc. (UL). 
 
1.03 ACTION SUBMITTALS 
 
 A. Procedures:  Submit for review, action and return in accordance with Section 01 33 00. 
 
 B. Shop Drawings:  Indicate the exact location of each water and drain connection required.  Provide 

a drawing indicating fabrication details for stainless steel work as well as sizes and locations of 
sinks. 

 
 C. Samples: Include samples of stainless steel materials proposed for use on this Project showing 

gauges and finishes if requested. 
 
1.04 CLOSEOUT SUBMITTALS 
 
 A. Procedures:  Submit the following in accordance with Section 01 78 00. 
 
 B. Warranty. 
 
1.05 QUALITY ASSURANCE 
 
 A. Manufacturer's Qualifications: 
  1. Manufacturers:  Have personnel and plant facilities to design, detail and fabricate stainless 

steel countertops of type and size used on this project and shall have been continuously 
active in the fabrication of stainless steel countertops for a minimum of five years.  Owner 
and Architect shall have free access to fabrication shop during construction of equipment. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 
 
 A. Delivery and Storage of Products:  In accordance with Section 01 60 00.  Store indoors with 

waterproof covers to protect equipment.  Protect tops, exposed surfaces and plumbing fixtures 
from damage during and after installation. 
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1.07 SITE CONDITIONS 
 
 A. Field Measurement:  Field measure spaces to receive equipment before beginning final 

fabrication. 
 
1.08 WARRANTY 
 
 A. Provide one year written warranty for material and installation in accordance with Section 

01 78 36.  Warranty shall cover repair or replace any defective equipment, material or 
workmanship that occurs within the guarantee period.  The Owner shall have continued use of 
defective equipment until replacement is installed unless such use shall further damage the 
equipment. 

 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS 
 
 A. Metals:  Non-corrodible alloy, or stainless steel Type 302 stainless steel, having a standard 

analysis of 18 percent chrome and 8 percent nickel.  
  1. Gauges:  United States standard gauges. 
  2. Give exposed surfaces a finish equal to No. 4 or 150 grit.  Where manufacturing process and 

welding disturb original finish, carefully regrind, polish and restore to match balance of 
surface. 

 
 B. Welded Parts:  Non-porous and free of imperfections, pits, cracks and discolorations.  Tinning of 

welds will not be acceptable.  Grind and polish welds of stainless steel to match original finish. 
 
2.02 COMPONENTS 
 
 A. Hardware:  Stainless steel or heavy-duty chrome plated brass unless otherwise specified, 

studded securely to metal bodies, or welded. Grind smooth and polish.   
 
2.03 FABRICATION 
 
 A. Mechanical and Electrical Access to Equipment:  Do necessary drilling and cutting of holes in 

equipment for hot and cold water, and electrical connections, and furnish heavy-turned brass 
threaded IPS connection on equipment that must be connected to soil or waste lines.  Whenever 
possible cut or drill at the time of fabrication with such work indicated on the shop drawings. 

 
 B. Stainless Steel Welds:  Arc-weld using stainless steel electrodes.  
  1. Welds:  Free of pits, flaws and cleaned to remove flux and other impurities.  Grind welds 

smooth and polish to original finish of the metal with the grain uniform to the grain of the 
original sheet.  Where grinding and polishing have destroyed the grain, restore and blend to 
remove all traces of welding.  Acetylene welding will not be acceptable. 

  2. Welds, whether concealed or exposed, shall be background to the surface of the original 
metal to remove impurities from welds. Welds on exposed joints shall be continuous for the 
full length of the joints.  Knuckle type or similar intermittent welds with openings or gaps will 
not be acceptable on any exposed seams of joints.  Silver solder may be used only with the 
specified approval of the Architect. 

 
 C. Tops:  Have shop seams and corners welded, ground smooth and polished.  Reinforce working 

tops with 1-1/2-inch x 1/8-inch galvanized angles.  Place cross-angle members at each pair of 
legs.  Provide one angle runner, running lengthwise, on tops up to 30 inches wide; provide two on 
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all tops over 30 inches.  Reinforce tops to eliminate deflection and stud-weld all reinforcements to 
underside of top.  

  1. Spray underside of tops fully and smoothly with an approved hard, drying sound deadening, 
mastic material and spray with aluminum bronze lacquer after drying. 

  2. Finish exposed edges as specified.  Turn edges abutting walls up 6 inches and back 1-inch 
on a 45 degree angle and down 1/2-inch unless otherwise specified.  Enclose ends of 
backsplashes.  Free corners of tops shall be spherical. 

 
 D. Sinks:  Construct of #14 gauge stainless steel, No. 4 finish, inside and outside.  Form backs, 

bottoms and fronts of one continuous sheet with ends welded into place.  Partitions for 
compartment sinks of same material, electrically welded in place.  Fully sound deaden underside 
of drain boards. 

  1. Cove corners, both vertical and horizontal, on not less than 5/8-inch radius.  Electrically weld 
and grind smooth and polish.  Solder filleted corners will not be acceptable. 

  2. Finish top sink edges at front and ends, except where fitted with integral type drain boards, 
with a minimum 2-1/2-inch die formed integral sanitary semi-rolled rim.  Across the back of 
sinks, unless otherwise specified, provide 12 inches high integral backsplash coved back 2 
inches on a 45 degree angle and down 1/2-inch across the top, ends enclosed. 

  3. Provide two faucet holes on 8-inch centers over center line in each single compartment sink 
or center line of each partition in multiple compartment sinks and 2-1/2 inches down from the 
45 degree break at top splash, unless otherwise noted.  Height of backsplash shall be 
determined from front working edge of sink. 

  4. Construct drainboards of same material as sinks and weld integrally to same.  Provide 2-inch 
high rims with die formed integrally rolled edges to match sink edges.  Cove front, ends and 
corner on no less than 5/8-inch radius, electrically weld, grind smooth, and polish.  Solder 
filleting of corners will not be acceptable. Drainboards will be tested for flooding.  Fabricator 
shall do necessary corrective work required to remove low spots. 

 
 E. Field Joints:  Locate for practical construction consistent with sizes convenient for shipping and 

accessibility into building.  
  1. Carefully shear field joints in tops so they can be tightly butted and welded on job. 
  2. Indicate and detail field joint locations on shop drawings. 
 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Verification of Conditions:  Before beginning installation inspect grounds, blocking and supports 

for proper location and support of equipment.  Verify location of mechanical and electrical rough-
ins to assure proper match with installed equipment.  Report any unsatisfactory conditions 
immediately to the General Contractor. 

 
 B. Acceptance:  Beginning of installation means acceptance of existing conditions. 
 
3.02 PREPARATION 
 
 A. Protection:  Be liable and responsible for any patching or repairs required by reason of work.  

Make repairs or replacement to the satisfaction of the Architect. 
 
 B. Coordination:  Coordinate mechanical and electrical work to be certain that openings of sufficient 

size are available to accommodate traps and other fittings required for final connections to 
equipment specified herein.  Coordinate work with other contractors so that all final connecting 
work is performed for each piece of equipment in accordance with instructions of the equipment 
manufacturer. 
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3.03 INSTALLATION 

A. General: 
  1. Furnish, set in place, level and adjust all items specified in this Section. 
  2. Make items ready for final mechanical and electrical connections as specified under 

Divisions 22 and 26. 
  3. Install necessary scribe fillers, trim strips and seal to walls where required. 
  4. Finished Installation:  Conform to National Sanitation Foundation (NSF) standards as 

specified herein and to applicable state and local public health codes. 
  5. Install equipment items in accordance with manufacturer's instructions. 
 
 B. Wall Joints:  Joints between counter and wall shall not exceed 1/4-inch.  Fill all joints between 

1/16-inch and 1/4-inch with clear silicone sealant, compressing surface slightly concave.  Use 
polyethylene backer rod where a calking base is necessary. 

 
 C. Accessories: 
  1. Furnish equipment with accessories and appurtenances necessary to put each item into 

satisfactory operating condition. 
  2. Deliver, for installation under Divisions 22 and 26, plumbing and electrical parts and fittings 

that are furnished loose and as part of equipment and give necessary instructions for their 
proper installation.   

 
3.04 CLEANING AND TESTING 
 
 A. Cleaning:  Throughout the progress of the work, keep working area free from debris. 
 
 B. Final Cleaning:  Before final inspection, remove protective covering from work and give all parts 

of equipment a thorough cleaning and servicing, leaving all items free from defects and 
completely ready for operation.  At the completion of the work, leave the premises in a clean and 
finished condition. 

 
 

END OF SECTION
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SECTION 22 05 00

COMMON WORK RESULTS FOR PLUMBING

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Piping materials and installation instructions common to most piping systems.
2. Transition fittings.
3. Dielectric fittings.
4. Mechanical sleeve seals.
5. Sleeves.
6. Escutcheons.
7. Grout.
8. Plumbing demolition.
9. Equipment installation requirements common to equipment sections.
10. Painting and finishing.
11. Concrete bases.
12. Supports and anchorages.

1.03 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.

F. The following are industry abbreviations for plastic materials:
1. ABS:  Acrylonitrile-butadiene-styrene plastic.
2. CPVC:  Chlorinated polyvinyl chloride plastic.
3. PE:  Polyethylene plastic.
4. PVC:  Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:
1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
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2. NBR:  Acrylonitrile-butadiene rubber.

1.04 SUBMITTALS

A. Product Data:  For the following:
1. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Escutcheons.

B. Welding certificates.

1.05 QUALITY ASSURANCE

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel."

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications."
1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current.

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing 
and connecting electrical services, circuit breakers, and conduit sizes are appropriately 
modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.07 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for plumbing installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for plumbing items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 
Section "Access Doors and Frames."
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.02 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.03 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated.
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated.

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated.

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

H. Solvent Cements for Joining Plastic Piping:
1. ABS Piping:  ASTM D 2235.
2. CPVC Piping:  ASTM F 493.
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
4. PVC to ABS Piping Transition:  ASTM D 3138.

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.
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2.04 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 
pressure at 180 deg F.
1. Available Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
minimum working pressure as required to suit system pressures.
1. Available Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Epco Sales, Inc.
d. Watts Industries, Inc.; Water Products Div.

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers.
1. Available Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
1. Available Manufacturers:

a. Calpico, Inc.
b. Lochinvar Corp.

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
1. Available Manufacturers:

a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.

2.05 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.



TCMC USP 800
Tri-City Medical Center COMMON WORK RESULTS FOR PLUMBING
SA Project No. 01667.00 22 05 00 - 5

1. Available Manufacturers:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe.

3. Pressure Plates:  Carbon steel.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element.

2.06 SLEEVES

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint.

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated.

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp:  Clamping ring with set screws.

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.

F. PVC Pipe:  ASTM D 1785, Schedule 40.

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 
for attaching to wooden forms.

2.07 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening.

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish.

C. One-Piece, Cast-Brass Type:  With set screw.
1. Finish:  Polished chrome-plated.

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
1. Finish:  Polished chrome-plated.

E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.

F. Split-Plate, Stamped-Steel Type:  With exposed-rivet hinge, set screw or spring clips, and 
chrome-plated finish.

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
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H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

2.08 GROUT

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications.
2. Design Mix:  5000-psi, 28-day compressive strength.
3. Packaging:  Premixed and factory packaged.

PART 3 EXECUTION

3.01 PLUMBING DEMOLITION

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective 
Structure Demolition" for general demolition requirements and procedures.

B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated 
to be removed.
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or 

plug remaining piping with same or compatible piping material.
2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 

compatible piping material.
3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational.

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity 
and quality.

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 22 Sections specifying 
piping systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment 
rooms and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at 
right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.
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G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Install piping to allow application of insulation.

K. Select system components with pressure rating equal to or greater than system operating 
pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish.
c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish.
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type.
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish.
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type and set screw.
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished 

chrome-plated finish.
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 

exposed-rivet hinge and set screw set screw or spring clips.
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type.
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or 

spring clips.
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type.

M. Sleeves are not required for core-drilled holes.

N. Permanent sleeves are not required for holes formed by removable PE sleeves.

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs.

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings 
below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials:
a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions.
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
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extend sleeve to 2 inches above finished floor level.  Refer to Division 07 Section 
"Sheet Metal Flashing and Trim" for flashing.
1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe 
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 07 Section "Joint Sealants" for materials and installation.

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals.
1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch 
annular clear space between pipe and sleeve for installing mechanical sleeve seals.
1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 
Section "Penetration Firestopping" for materials.

T. Verify final equipment locations for roughing-in.

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements.

3.03 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 22 Sections 
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly.

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32.

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.



TCMC USP 800
Tri-City Medical Center COMMON WORK RESULTS FOR PLUMBING
SA Project No. 01667.00 22 05 00 - 9

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full ID.  Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified.
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds.

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.
2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855.

5. PVC Nonpressure Piping:  Join according to ASTM D 2855.
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 Appendix.

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.

K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.

L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 
paper towels.  Join according to ASTM D 2657.
1. Plain-End Pipe and Fittings:  Use butt fusion.
2. Plain-End Pipe and Socket Fittings:  Use socket fusion.

M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according 
to pipe manufacturer's written instructions.

3.04 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment.
3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 

dissimilar metals.
4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 

materials of dissimilar metals.

3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated.
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B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to 
other installations.  Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

3.06 PAINTING

A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections 
"Interior Painting" and "Exterior Painting."

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials 
and procedures to match original factory finish.

3.07 CONCRETE BASES

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project.
1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 

both directions than supported unit.
2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around the full perimeter of the base.
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor.
4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete."

3.08 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor plumbing materials and equipment.

C. Field Welding:  Comply with AWS D1.1.

3.09 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
plumbing materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view 
or will receive finish materials.  Tighten connections between members.  Install fasteners 
without splitting wood members.

C. Attach to substrates as required to support applied loads.
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3.10 GROUTING

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other 
equipment base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION
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SECTION 22 05 23

GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Bronze angle valves.
2. Bronze ball valves.
3. Iron ball valves.
4. Iron, single-flange butterfly valves.
5. Iron, grooved-end butterfly valves.
6. Bronze lift check valves.
7. Bronze swing check valves.
8. Iron swing check valves.
9. Iron swing check valves with closure control.
10. Iron, grooved-end swing check valves.
11. Iron, center-guided check valves.
12. Iron, plate-type check valves.
13. Bronze gate valves.
14. Iron gate valves.
15. Bronze globe valves.
16. Iron globe valves.

B. Related Sections:
1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections 

only.
2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags 

and schedules.
3. Division 33 water distribution piping Sections for general-duty and specialty valves for 

site construction piping.
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1.03 DEFINITIONS

A. CWP:  Cold working pressure.

B. EPDM:  Ethylene propylene copolymer rubber.

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS:  Nonrising stem.

E. OS&Y:  Outside screw and yoke.

F. RS:  Rising stem.

G. SWP:  Steam working pressure.

1.04 SUBMITTALS

A. Product Data:  For each type of valve indicated.

1.05 QUALITY ASSURANCE

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer.

B. ASME Compliance:
1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.

C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.

B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures.
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C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applications of valves.

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 
system pressures and temperatures.

C. Valve Sizes:  Same as upstream piping unless otherwise indicated.

D. Valve Actuator Types:
1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
2. Handwheel:  For valves other than quarter-turn types.
3. Handlever:  For quarter-turn valves NPS 6 and smaller except plug valves.
4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 

plug valves, for each size square plug-valve head.
5. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size 

and with chain for mounting height, as indicated in the "Valve Installation" Article.

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
1. Gate Valves:  With rising stem.
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation.

3. Butterfly Valves:  With extended neck.

F. Valve-End Connections:
1. Flanged:  With flanges according to ASME B16.1 for iron valves.
2. Grooved:  With grooves according to AWWA C606.
3. Solder Joint:  With sockets according to ASME B16.18.
4. Threaded:  With threads according to ASME B1.20.1.

G. Valve Bypass and Drain Connections:  MSS SP-45.

2.02 BRONZE ANGLE VALVES

A. Class 125, Bronze Angle Valves with Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Hammond Valve.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends:  Threaded.
e. Stem and Disc:  Bronze.
f. Packing:  Asbestos free.
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g. Handwheel:  Malleable iron.

B. Class 125, Bronze Angle Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. American Valve, Inc.
b. NIBCO INC.
c. Milwaukee Valve Company.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  PTFE or TFE.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron.

C. Class 150, Bronze Angle Valves with Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Kitz Corporation.

2. Description:
a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem and Disc:  Bronze.
f. Packing:  Asbestos free.
g. Handwheel:  Malleable iron.

D. Class 150, Bronze Angle Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Hammond Valve.
c. Milwaukee Valve Company.
d. NIBCO INC.
e. Powell Valves.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  PTFE or TFE.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron.
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2.03 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.; Apollo Valves.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-110.
b. SWP Rating:  150 psig.
c. CWP Rating:  600 psig.
d. Body Design:  Two piece.
e. Body Material:  Bronze.
f. Ends:  Threaded.
g. Seats:  PTFE or TFE.
h. Stem:  Bronze.
i. Ball:  Chrome-plated brass.
j. Port:  Full.

B. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.; Apollo Valves.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-110.
b. SWP Rating:  150 psig.
c. CWP Rating:  600 psig.
d. Body Design:  Two piece.
e. Body Material:  Bronze.
f. Ends:  Threaded.
g. Seats:  PTFE or TFE.
h. Stem:  Stainless steel.
i. Ball:  Stainless steel, vented.
j. Port:  Full.

2.04 IRON BALL VALVES

A. Class 125, Iron Ball Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.; Apollo Valves.
b. Kitz Corporation.
c. Sure Flow Equipment Inc.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:
a. Standard:  MSS SP-72.
b. CWP Rating:  200 psig.
c. Body Design:  Split body.
d. Body Material:  ASTM A 126, gray iron.
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e. Ends:  Flanged.
f. Seats:  PTFE or TFE.
g. Stem:  Stainless steel.
h. Ball:  Stainless steel.
i. Port:  Full.

2.05 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.; Apollo Valves.
b. Cooper Cameron Valves; a division of Cooper Cameron Corporation.
c. Crane Co.; Crane Valve Group; Jenkins Valves.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Hammond Valve.
f. Milwaukee Valve Company.
g. NIBCO INC.
h. Red-White Valve Corporation.

2. Description:
a. Standard:  MSS SP-67, Type I.
b. CWP Rating:  200 psig.
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange.
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.
e. Seat:  EPDM.
f. Stem:  One- or two-piece stainless steel.
g. Disc:  Aluminum bronze.

2.06 BRONZE LIFT CHECK VALVES

A. Class 125, Lift Check Valves with Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
c. Crane Co.; Crane Valve Group; Stockham Division.

2. Description:
a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  200 psig.
c. Body Design:  Vertical flow.
d. Body Material:  ASTM B 61 or ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  Bronze.

B. Class 125, Lift Check Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Flo Fab Inc.
b. Hammond Valve.
c. Kitz Corporation.
d. Milwaukee Valve Company.
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e. Mueller Steam Specialty; a division of SPX Corporation.
f. NIBCO INC.
g. Red-White Valve Corporation.
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  200 psig.
c. Body Design:  Vertical flow.
d. Body Material:  ASTM B 61 or ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  NBR, PTFE, or TFE.

2.07 BRONZE SWING CHECK VALVES

A. Class 125, Bronze Swing Check Valves with Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. American Valve, Inc.
b. Crane Co.; Crane Valve Group; Crane Valves.
c. Crane Co.; Crane Valve Group; Jenkins Valves.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Hammond Valve.
f. Kitz Corporation.
g. Milwaukee Valve Company.
h. NIBCO INC.
i. Powell Valves.
j. Red-White Valve Corporation.
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
l. Zy-Tech Global Industries, Inc.

2. Description:
a. Standard:  MSS SP-80, Type 3.
b. CWP Rating:  200 psig.
c. Body Design:  Horizontal flow.
d. Body Material:  ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  Bronze.

B. Class 125, Bronze Swing Check Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 4.
b. CWP Rating:  200 psig.
c. Body Design:  Horizontal flow.
d. Body Material:  ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  PTFE or TFE.
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C. Class 150, Bronze Swing Check Valves with Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 3.
b. CWP Rating:  300 psig.
c. Body Design:  Horizontal flow.
d. Body Material:  ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  Bronze.

D. Class 150, Bronze Swing Check Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Valves.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 4.
b. CWP Rating:  300 psig.
c. Body Design:  Horizontal flow.
d. Body Material:  ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  PTFE or TFE.

E. Class 125, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Milwaukee Valve Company.
b. NIBCO INC.
c. Sure Flow Equipment Inc.

2. Description:
a. Standard:  MSS SP-125.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM A 126, gray iron.
d. Style:  Compact wafer.
e. Seat:  EPDM.

F. Class 125, Iron, Globe, Center-Guided Check Valves with Resilient Seat:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Milwaukee Valve Company.
b. NIBCO INC.
c. Sure Flow Equipment Inc.

2. Description:
a. Standard:  MSS SP-125.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM A 126, gray iron.
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d. Style:  Globe, spring loaded.
e. Ends:  Flanged.
f. Seat:  EPDM.

G. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. APCO Willamette Valve and Primer Corporation.
b. Crispin Valve.
c. Val-Matic Valve & Manufacturing Corp.

2. Description:
a. Standard:  MSS SP-125.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron.
d. Style:  Compact wafer.
e. Seat:  EPDM.

2.08 BRONZE GATE VALVES

A. Class 125, NRS Bronze Gate Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends:  Threaded or solder joint.
e. Stem:  Bronze.
f. Disc:  Solid wedge; bronze.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.

B. Class 125, RS Bronze Gate Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  200 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends:  Threaded or solder joint.
e. Stem:  Bronze.
f. Disc:  Solid wedge; bronze.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.
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C. Class 150, NRS Bronze Gate Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Milwaukee Valve Company.
b. NIBCO INC.
c. Red-White Valve Corporation.

2. Description:
a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  Solid wedge; bronze.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.

D. Class 150, RS Bronze Gate Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Kitz Corporation.
c. Milwaukee Valve Company.
d. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  Solid wedge; bronze.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.
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PART 3 EXECUTION

3.01 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling.

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.02 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install chainwheels on operators for ball butterfly gate and plug valves NPS 4 and larger and 
more than 96 inches above floor.  Extend chains to 60 inches above finished floor.

F. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves:  In horizontal position with hinge pin level.
2. Center-Guided and Plate-Type Check Valves:  In horizontal or vertical position, between 

flanges.
3. Lift Check Valves:  With stem upright and plumb.

3.03 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service 
but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

3.04 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Shutoff Service:  Ball, butterfly, or gate, gate, or plug valves.
2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
3. Throttling Service:  Globe Globe or angle or ball or butterfly, ball, or butterfly valves.
4. Pump-Discharge Check Valves:

a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc.
b. NPS 2-1/2 and Larger for Domestic Water:  Iron swing check valves with lever and 

weight or with spring or iron, center-guided, metal or resilient-seat check valves.
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c. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage:  Iron swing check 
valves with lever and weight or spring.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of 
valves with higher SWP classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules below.
2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-

end option is indicated in valve schedules below.
3. For Copper Tubing, NPS 5 and Larger:  Flanged ends.
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below.
6. For Steel Piping, NPS 5 and Larger:  Flanged ends.
7. For Grooved-End Copper Tubing:  Valve ends may be grooved.

3.05 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS)

A. Pipe NPS 2 and Smaller:
1. Bronze and Brass Valves:  May be provided with solder-joint ends instead of threaded 

ends.
2. Ball Valves:  One Two Three piece, full regular port, brass or bronze with brass bronze 

trim.
3. Bronze Lift Check Valves:  Class 125, bronze disc.
4. Bronze Swing Check Valves:  Class 125, bronze disc.
5. Bronze Gate Valves:  Class 125, NRS.

B. Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends.
2. Iron, Single-Flange Butterfly Valves:  200 CWP, NBR seat, aluminum-bronze stainless-

steel disc.
3. Iron, Grooved-End Butterfly Valves:  175 CWP.
4. Iron Swing Check Valves:  Class 125, metal seats.
5. Iron, Grooved-End Swing Check Valves:  300 CWP.
6. Iron, Center-Guided Check Valves:  Class 125 Class 150, compact-wafer, metal seat.
7. Iron, Plate-Type Check Valves:  Class 125 Class 150; single plate; metal seat.
8. Iron Gate Valves:  Class 125, NRS.

3.06 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG)

A. Pipe NPS 2 and Smaller:
1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
2. Ball Valves:  One Two piece, full port, brass or bronze with bronze trim.
3. Bronze Lift Check Valves:  Class 125, bronze disc.
4. Bronze Swing Check Valves:  Class 125, disc.
5. Bronze Gate Valves:  Class 125,.

B. Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends.
2. Iron, Single-Flange Butterfly Valves:  200 CWP, NBR seat, disc.
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3.07 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
2. Bronze Angle Valves:  Class 125, bronze disc.
3. Ball Valves:  One Two piece, full regular port, bronze with bronze trim.
4. Bronze Swing Check Valves:  Class 125, bronze disc.
5. Bronze Gate Valves:  Class 125,.
6. Bronze Globe Valves:  Class 125, bronze disc.

B. Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends.
2. Iron Ball Valves:  Class 150.
3. Iron, Single-Flange Butterfly Valves:  200 CWP, EPDM NBR seat, aluminum-bronze 

disc.

END OF SECTION 
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SECTION 22 05 29

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Pipe positioning systems.
8. Equipment supports.

B. Related Sections:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment supports.
2. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" 

for vibration isolation devices.

1.03 DEFINITIONS

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.04 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7.
1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction.

1.05 SUBMITTALS

A. Product Data:  For each type of product indicated.
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components:
1. Trapeze pipe hangers.
2. Metal framing systems.
3. Fiberglass strut systems.
4. Pipe stands.
5. Equipment supports.

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.
1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations:  Calculate requirements for designing trapeze hangers.

D. Welding certificates.

1.06 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code.

PART 2 PRODUCTS

2.01 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

B. Stainless-Steel Pipe Hangers and Supports:
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.

C. Copper Pipe Hangers:
1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components.
2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.02 TRAPEZE PIPE HANGERS

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and 
U-bolts.
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2.03 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:
a. B-Line, an Eaton Company.
b. Flex-Strut Inc.
c. Unistrut Corporation; Part of Atkore International.
d. Wesanco, Inc.

3. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes.

4. Standard:  MFMA-4.
5. Channels:  Continuous slotted steel channel with inturned lips.
6. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel.
7. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
8. Metallic Coating:  Electroplated zinc.
9. Paint Coating:  Vinyl.
10. Plastic Coating:  Epoxy.
11. Combination Coating:  None.

B. Non-MFMA Manufacturer Metal Framing Systems:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:
a. Anvil International.
b. Haydon Corporation.
c. PHD Manufacturing, Inc.

3. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, 
accessories, fittings, and other components for supporting multiple parallel pipes.

4. Standard:  Comply with MFMA-4.
5. Channels:  Continuous slotted steel channel with inturned lips.
6. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel.
7. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
8. Coating:  Paint.

2.04 THERMAL-HANGER SHIELD INSERTS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 
product by one of the following:
1. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
2. Piping Technology & Products, Inc.
3. Rilco Manufacturing Co., Inc.
4. Value Engineered Products, Inc.
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C. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength and vapor barrier.

D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium 
silicate with 100-psig minimum compressive strength.

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature.

2.05 FASTENER SYSTEMS

A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate 
for supported loads and building materials where used.

2.06 PIPE STANDS

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping.

B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand:  One-piece stainless-steel base unit with plastic roller, for roof 
installation without membrane penetration.

D. High-Type, Single-Pipe Stand:
1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for 

roof installation without membrane penetration.
2. Base:  Stainless steel.
3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods.
4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support.

E. High-Type, Multiple-Pipe Stand:
1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for 

roof installation without membrane penetration.
2. Bases:  One or more; plastic.
3. Vertical Members:  Two or more protective-coated-steel channels.
4. Horizontal Member:  Protective-coated-steel channel.
5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.

F. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from 
structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent 
stationary roof curb.

2.07 PIPE POSITIONING SYSTEMS

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
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2.08 EQUIPMENT SUPPORTS

A. Description:  Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes.

2.09 MISCELLANEOUS MATERIALS

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized.

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications.
1. Properties:  Nonstaining, noncorrosive, and nongaseous.
2. Design Mix:  5000-psi, 28-day compressive strength.

PART 3 EXECUTION

3.01 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers.
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M.

C. Fiberglass Pipe-Hanger Installation:  Comply with applicable portions of MSS SP-69 and 
MSS SP-89.  Install hangers and attachments as required to properly support piping from 
building structure.

D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems.

E. Fiberglass Strut System Installation:  Arrange for grouping of parallel runs of piping, and 
support together on field-assembled fiberglass struts.

F. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

G. Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions.

H. Pipe Stand Installation:
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1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 
smooth roof surface.  Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb.  See Division 07 Section "Roof Accessories" 
for curbs.

I. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for 
requirements for pipe positioning systems for plumbing fixtures.

J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

K. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.

L. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units.

M. Install lateral bracing with pipe hangers and supports to prevent swaying.

N. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

O. Load Distribution:  Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment.

P. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Q. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation.

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert 
with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation.
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 

shall span an arc of 180 degrees.
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe:  Not less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
b. NPS 4:  12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick.
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5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield.

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.

3.02 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor.

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.03 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports.

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations.

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.

3.04 ADJUSTING

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.05 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

3.06 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment.



TCMC USP 800 HANGERS AND SUPPORTS FOR PLUMBING 
Tri-City Medical Center PIPING AND EQUIPMENT
SA Project No. 01667.00 22 05 29 - 8

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications.

F. Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and 
stainless-steel or corrosion-resistant attachments for hostile environment applications.

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping 
and tubing.

H. Use padded hangers for piping that is subject to scratching.

I. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified 
in piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated, stationary pipes NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes 

NPS 4 to NPS 24, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes 

NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 

NPS 24 if little or no insulation is required.
5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection.
6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 

noninsulated, stationary pipes NPS 3/4 to NPS 8.
7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8.
8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8.
9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8.
10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8.
11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3.
12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction.
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe.
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16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange.

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction might occur.

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur.

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction.

K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

M. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 

pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 

channels, or angles.
4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large.
6. C-Clamps (MSS Type 23):  For structural shapes.
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge.
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads.
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel.
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12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 
by using clip and rod.  Use one of the following for indicated loads:
a. Light (MSS Type 31):  750 lb.
b. Medium (MSS Type 32):  1500 lb.
c. Heavy (MSS Type 33):  3000 lb.

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited.

N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 

prevent crushing insulation.
3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

O. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-

1/4 inches.
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs.
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems.
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger.
6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support.

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types:
a. Horizontal (MSS Type 54):  Mounted horizontally.
b. Vertical (MSS Type 55):  Mounted vertically.
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.

Q. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections.

R. Use mechanical-expansion anchors instead of building attachments where required in 
concrete construction.

S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures.
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END OF SECTION
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Stencils.
5. Valve tags.
6. Warning tags.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device.

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label.

D. Valve numbering scheme.

E. Valve Schedules:  For each piping system to include in maintenance manuals.

1.04 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 PRODUCTS

2.01 EQUIPMENT LABELS

A. Metal Labels for Equipment:
1. Material and Thickness:  Brass, 0.032-inch minimum thickness, and having predrilled or 

stamped holes for attachment hardware.
2. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
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3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering.

4. Fasteners:  Stainless-steel rivets or self-tapping screws.
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/16 inch 1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color:  Black Yellow.
3. Background Color:  White.
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering.

7. Fasteners:  Stainless-steel rivets or self-tapping screws.
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified.

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data.

2.02 WARNING SIGNS AND LABELS

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch 1/8 inch thick, and having predrilled holes for attachment hardware.

B. Letter Color:  Black, White.

C. Background Color:  Yellow.

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch.

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering.

G. Fasteners:  Stainless-steel rivets or self-tapping screws.

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
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I. Label Content:  Include caution and warning information, plus emergency notification 
instructions.

2.03 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction.

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 

directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size:  At least 1-1/2 inches high.

2.04 STENCILS

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 
height of 3/4 inch for access panel and door labels, equipment labels, and similar operational 
instructions.
1. Stencil Material:  Aluminum.
2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  Paint may 

be in pressurized spray-can form.
3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated.

2.05 VALVE TAGS

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 
1/2-inch numbers.
1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 

holes for attachment hardware.
2. Fasteners:  Brass wire-link chain.

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room 
or space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses.
1. Valve-tag schedule shall be included in operation and maintenance data.

2.06 WARNING TAGS

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing.
1. Size:  3 by 5-1/4 inches minimum.
2. Fasteners:  Brass grommet and wire.
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE."
4. Color:  Yellow background with black lettering.
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PART 3 EXECUTION

3.01 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.03 PIPE LABEL INSTALLATION

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 
rectangles on each piping system.
1. Identification Paint:  Use for contrasting background.
2. Stencil Paint:  Use for pipe marking.

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

D. Pipe Label Color Schedule:
1. Low-Pressure, Compressed-Air Piping:

a. Background Color: Green.
b. Letter Color:  Black.

2. Medium-Pressure, Compressed-Air Piping:
a. Background Color: Green .
b. Letter Color:  Black.

3. Domestic Water Piping:
a. Background Color:  Yellow.
b. Letter Color:  Black.

4. Sanitary Waste and Storm Drainage Piping:
a. Background Color: Green.
b. Letter Color:  Black.
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3.04 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves 
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and similar roughing-in connections of end-use fixtures and units.  
List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs:
1. Valve-Tag Size and Shape:

a. Cold Water:  1-1/2 inches 2 inches, square.
b. Hot Water:  1-1/2 inches 2 inches, round.
c. Low-Pressure Compressed Air:  2 inches, round.
d. High-Pressure Compressed Air:  2 inches, round.

2. Valve-Tag Color:
a. Cold Water:  Green.
b. Hot Water:  Green.
c. Low-Pressure Compressed Air:  Green.
d. High-Pressure Compressed Air:  Green.

3. Letter Color:
a. Cold Water:  Black.
b. Hot Water:  Black.
c. Low-Pressure Compressed Air:  Black.
d. High-Pressure Compressed Air:  Black.

3.05 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where 
required.

END OF SECTION
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SECTION 22 07 00

PLUMBING INSULATION

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Insulation Materials:

a. Calcium silicate.
b. Flexible elastomeric.
c. Mineral fiber.
d. Phenolic.
e. Polyisocyanurate.
f. Polyolefin.
g. Polystyrene.

2. Insulating cements.
3. Adhesives.
4. Mastics.
5. Lagging adhesives.
6. Sealants.
7. Factory-applied jackets.
8. Field-applied fabric-reinforcing mesh.
9. Field-applied cloths.
10. Field-applied jackets.
11. Tapes.
12. Securements.
13. Corner angles.

B. Related Sections include the following:
1. Division 21 Section "Fire-Suppression Systems Insulation."
2. Division 23 Section "HVAC Insulation."

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, 
and jackets (both factory and field applied, if any).

B. Shop Drawings:
1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.
2. Detail attachment and covering of heat tracing inside insulation.
3. Detail insulation application at pipe expansion joints for each type of insulation.
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation.
5. Detail removable insulation at piping specialties, equipment connections, and access 

panels.
6. Detail application of field-applied jackets.
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7. Detail application at linkages of control devices.
8. Detail field application for each equipment type.

C. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, describing 
product and intended use.  Sample sizes are as follows:
1. Sample Sizes:

a. Preformed Pipe Insulation Materials:  12 inches long by NPS 2.
b. Sheet Form Insulation Materials:  12 inches square.
c. Jacket Materials for Pipe:  12 inches long by NPS 2.
d. Sheet Jacket Materials:  12 inches square.
e. Manufacturer's Color Charts:  For products where color is specified, show the full 

range of colors available for each type of finish material.

D. Qualification Data:  For qualified Installer.

E. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed.

F. Field quality-control reports.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of Labor, 
Bureau of Apprenticeship and Training.

B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per 
ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material 
containers, with appropriate markings of applicable testing and inspecting agency.
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.

C. Mockups:  Before installing insulation, build mockups for each type of insulation and finish 
listed below to demonstrate quality of insulation application and finishes.  Build mockups in the 
location indicated or, if not indicated, as directed by Architect.  Use materials indicated for the 
completed Work.
1. Piping Mockups:

a. One 10-foot section of NPS 2 straight pipe.
b. One each of a 90-degree threaded, welded, and flanged elbow.
c. One each of a threaded, welded, and flanged tee fitting.
d. One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve.
e. Four support hangers including hanger shield and insert.
f. One threaded strainer and one flanged strainer with removable portion of insulation.
g. One threaded reducer and one welded reducer.
h. One pressure temperature tap.
i. One mechanical coupling.

2. Equipment Mockups:  One tank or vessel.
3. For each mockup, fabricate cutaway sections to allow observation of application details 

for insulation materials, adhesives, mastics, attachments, and jackets.
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4. Notify Architect seven days in advance of dates and times when mockups will be 
constructed.

5. Obtain Architect's approval of mockups before starting insulation application.
6. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

7. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work.

8. Demolish and remove mockups when directed.
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1.05 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature.

1.06 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application and 
equipment Installer for equipment insulation application.  Before preparing piping Shop 
Drawings, establish and maintain clearance requirements for installation of insulation and 
field-applied jackets and finishes and for space required for maintenance.

C. Coordinate installation and testing of heat tracing.

1.07 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area 
of construction.

PART 2 PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be 
applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of 
less than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process.

F. Calcium Silicate:
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Industrial Insulation Group (The); Thermo-12 Gold.

2. Preformed Pipe Sections:  Flat-, curved-, and grooved-block sections of noncombustible, 
inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply 
with ASTM C 533, Type I.

3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium 
silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, Type I.
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4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for dimensions 
used in preforming insulation to cover valves, elbows, tees, and flanges.

G. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

H. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. CertainTeed Corp.; Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Duct Wrap.
d. Manson Insulation Inc.; Alley Wrap.
e. Owens Corning; All-Service Duct Wrap.

I. High-Temperature, Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 553, Type V, without factory-applied jacket.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Johns Manville; HTB 23 Spin-Glas.
b. Owens Corning; High Temperature Flexible Batt Insulations.

J. Phenolic:
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Kingspan Corp.; Koolphen K.

2. Preformed pipe insulation of rigid, expanded, closed-cell structure.  Comply with 
ASTM C 1126, Type III, Grade 1.

3. Block insulation of rigid, expanded, closed-cell structure.  Comply with ASTM C 1126, 
Type II, Grade 1.

4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.
5. Factory-Applied Jacket:  Requirements are specified in "Factory-Applied Jackets" Article.

a. Preformed Pipe Insulation:  ASJ.
b. Board for Equipment Applications:  ASJ.

K. Polyisocyanurate:  Unfaced, preformed, rigid cellular polyisocyanurate material intended for 
use as thermal insulation.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Apache Products Company; ISO-25.
b. Dow Chemical Company (The); Trymer.
c. Duna USA Inc.; Corafoam.
d. Elliott Company; Elfoam.
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2. Comply with ASTM C 591, Type I or Type IV, except thermal conductivity (k-value) shall 
not exceed 0.19 Btu x in./h x sq. ft. x deg F at 75 deg F after 180 days of aging.

3. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less 
for thickness up to 1-1/2 inches as tested by ASTM E 84.

4. Fabricate shapes according to ASTM C 450 and ASTM C 585.
5. Factory-Applied Jacket:  Requirements are specified in "Factory-Applied Jackets" Article.

a. Pipe Applications:  ASJ.
b. Equipment Applications:  ASJ.

L. Polyolefin:  Unicellular, polyethylene thermal plastic insulation.  Comply with ASTM C 534 or 
ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Armacell LLC; Tubolit.
b. Nomaco Inc.; IMCOLOCK, IMCOSHEET, NOMALOCK, and NOMAPLY.
c. RBX Corporation; Therma-cell.

M. Polystyrene:  Rigid, extruded cellular polystyrene intended for use as thermal insulation.  
Comply with ASTM C 578, Type IV or Type XIII, except thermal conductivity (k-value) shall not 
exceed 0.26 Btu x in./h x sq. ft. x deg F after 180 days of aging.  Fabricate shapes according 
to ASTM C 450 and ASTM C 585.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Dow Chemical Company (The); Styrofoam.
b. Knauf Insulation; Knauf Polystyrene.

2.02 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

2.03 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service 
temperature range of 50 to 800 deg F.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-97.
b. Foster Products Corporation, H. B. Fuller Company; 81-27/81-93.
c. Marathon Industries, Inc.; 290.
d. Mon-Eco Industries, Inc.; 22-30.
e. Vimasco Corporation; 760.

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
c. Foster Products Corporation, H. B. Fuller Company; 85-75.
d. RBX Corporation; Rubatex Contact Adhesive.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

E. Polystyrene Adhesive:  Solvent- or water-based, synthetic resin adhesive with a service 
temperature range of minus 20 to plus 140 deg F.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-96.
b. Foster Products Corporation, H. B. Fuller Company; 97-13.

F. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

G. PVC Jacket Adhesive:  Compatible with PVC jacket.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
c. P.I.C. Plastics, Inc.; Welding Adhesive.
d. Speedline Corporation; Speedline Vinyl Adhesive.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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2.04 LAGGING ADHESIVES

A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 
insulation materials, jackets, and substrates.
1. For indoor applications, use lagging adhesives that have a VOC content of g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-52.
b. Foster Products Corporation, H. B. Fuller Company; 81-42.
c. Marathon Industries, Inc.; 130.
d. Mon-Eco Industries, Inc.; 11-30.
e. Vimasco Corporation; 136.

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over equipment and pipe insulation.

4. Service Temperature Range:  Minus 50 to plus 180 deg F.
5. Color:  White.

2.05 SEALANTS

A. Joint Sealants:
1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to 

compliance with requirements, provide the following available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; CP-76.
b. Foster Products Corporation, H. B. Fuller Company; 30-45.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Pittsburgh Corning Corporation; Pittseal 444.
f. Vimasco Corporation; 750.

2. Joint Sealants for Polystyrene Products:  Subject to compliance with requirements, 
provide the following available products that may be incorporated into the Work include, 
but are not limited to, the following:
a. Childers Products, Division of ITW; CP-70.
b. Foster Products Corporation, H. B. Fuller Company; 30-45/30-46.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.

3. Materials shall be compatible with insulation materials, jackets, and substrates.
4. Permanently flexible, elastomeric sealant.
5. Service Temperature Range:  Minus 100 to plus 300 deg F.
6. Color:  White or gray.
7. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. FSK and Metal Jacket Flashing Sealants:
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-76-8.
b. Foster Products Corporation, H. B. Fuller Company; 95-44.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.
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2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range:  Minus 40 to plus 250 deg F.
5. Color:  Aluminum.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; CP-76.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range:  Minus 40 to plus 250 deg F.
5. Color:  White.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.06 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following:
1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I.
2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I.
3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II.
4. PVDC Jacket for Indoor Applications:  4-mil-thick, white PVDC biaxially oriented barrier 

film with a permeance at 0.02 perms when tested according to ASTM E 96 and with a 
flame-spread index of 5 and a smoke-developed index of 20 when tested according to 
ASTM E 84.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 

Vapor Retarder Film.
5. PVDC Jacket for Outdoor Applications:  6-mil-thick, white PVDC biaxially oriented barrier 

film with a permeance at 0.01 perms when tested according to ASTM E 96 and with a 
flame-spread index of 5 and a smoke-developed index of 25 when tested according to 
ASTM E 84.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 

Vapor Retarder Film.
6. PVDC-SSL Jacket:  PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based 

adhesive covered by a removable protective strip.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 

Vapor Retarder Film.
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2.07 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules.
1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 
not limited to, the following:
a. Johns Manville; Zeston.
b. P.I.C. Plastics, Inc.; FG Series.
c. Proto PVC Corporation; LoSmoke.
d. Speedline Corporation; SmokeSafe.

2. Adhesive:  As recommended by jacket material manufacturer.
3. Color:  White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories.

5. Factory-fabricated tank heads and tank side panels.

C. Metal Jacket:
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, 
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Indoor Applications:  1-mil-thick, heat-bonded polyethylene and 

kraft paper.
d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene 

and kraft paper.
e. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.

D. Underground Direct-Buried Jacket:  125-mil-thick vapor barrier and waterproofing membrane 
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester 
scrim and laminated aluminum foil.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Pittsburgh Corning Corporation; Pittwrap.
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b. Polyguard; Insulrap No Torch 125.

2.08 TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
b. Compac Corp.; 104 and 105.
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

2. Width:  3 inches.
3. Thickness:  11.5 mils.
4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b. Compac Corp.; 110 and 111.
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

2. Width:  3 inches.
3. Thickness:  6.5 mils.
4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  
Suitable for indoor and outdoor applications.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
b. Compac Corp.; 130.
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
d. Venture Tape; 1506 CW NS.

2. Width:  2 inches.
3. Thickness:  6 mils.
4. Adhesion:  64 ounces force/inch in width.
5. Elongation:  500 percent.
6. Tensile Strength:  18 lbf/inch in width.

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
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a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
b. Compac Corp.; 120.
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
d. Venture Tape; 3520 CW.

2. Width:  2 inches.
3. Thickness:  3.7 mils.
4. Adhesion:  100 ounces force/inch in width.
5. Elongation:  5 percent.
6. Tensile Strength:  34 lbf/inch in width.

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive.
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Dow Chemical Company (The); Saran 540 Vapor Retarder Tape.

2. Width:  3 inches.
3. Film Thickness:  4 mils.
4. Adhesive Thickness:  1.5 mils.
5. Elongation at Break:  145 percent.
6. Tensile Strength:  55 lbf/inch in width.

2.09 SECUREMENTS

A. Bands:
1. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch thick, 1/2 
inch wide with wing seal.

3. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch wide with wing seal.

4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands.  Spring size determined by manufacturer for application.

B. Insulation Pins and Hangers:
1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation 
indicated.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) AGM Industries, Inc.; CWP-1.
2) GEMCO; CD.
3) Midwest Fasteners, Inc.; CD.
4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.106-inch-diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) AGM Industries, Inc.; CWP-1.
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2) GEMCO; Cupped Head Weld Pin.
3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements:
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
2) GEMCO; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square.

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates.

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness indicated, 
securely in position indicated when self-locking washer is in place.  Comply with the 
following requirements:
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) GEMCO; Nylon Hangers.
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers.

b. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.
c. Spindle:  Nylon, 0.106-inch-diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches.
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates.

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is 
capable of holding insulation, of thickness indicated, securely in position indicated when 
self-locking washer is in place.  Comply with the following requirements:
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA.
2) GEMCO; Press and Peel.
3) Midwest Fasteners, Inc.; Self Stick.

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch-

diameter shank, length to suit depth of insulation indicated.
d. Adhesive-backed base with a peel-off protective cover.

6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter.
a. Products:  Subject to compliance with requirements, provide the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) AGM Industries, Inc.; RC-150.
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2) GEMCO; R-150.
3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations.

7. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter.
a. Products:  Subject to compliance with requirements, provide the following:

1) GEMCO.
2) Midwest Fasteners, Inc.

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

D. Wire:  0.080-inch nickel-copper alloy.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. C & F Wire.
b. Childers Products.
c. PABCO Metals Corporation.
d. RPR Products, Inc.

2.10 CORNER ANGLES

A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 
Class 16354-C.  White or color-coded to match adjacent surface.

B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to 
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.

C. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel 
according to ASTM A 167 or ASTM A 240/A 240M, Type 304.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application.
1. Verify that systems and equipment to be insulated have been tested and are free of 

defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application.

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a 
corrosion coating to insulated surfaces as follows:
1. Stainless Steel:  Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 

epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.  
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Consult coating manufacturer for appropriate coating materials and application methods 
for operating temperature range.

2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 
deg F with an epoxy coating.  Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range.

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation.

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water.

3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of equipment and piping including fittings, valves, and 
specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of equipment and pipe system as specified in insulation system 
schedules.

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.
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K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and 
wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 2 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape as recommended by insulation material manufacturer 
to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 
similar to butt joints.

P. For above ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

3.04 PENETRATIONS

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 
with sleeve seal.  Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations.
1. Seal penetrations with flashing sealant.
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2. For applications requiring only indoor insulation, terminate insulation inside wall surface 
and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches.

4. Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions.
1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping 

and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:
1. Pipe:  Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Division 07 Section "Penetration Firestopping."

3.05 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below ambient services, provide a design that maintains vapor 
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.
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7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for 
above ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match 
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, 
vessels, and equipment.  Shape insulation at these connections by tapering it to and around 
the connection with insulating cement and finish with finishing cement, mastic, and flashing 
sealant.

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following:
1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges except divide 
the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe 
insulation on each side of valve.  Fill space between flange or union cover and pipe 
insulation with insulating cement.  Finish cover assembly with insulating cement applied 
in two coats.  After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket.

3.06 CALCIUM SILICATE INSULATION INSTALLATION

A. Insulation Installation on Domestic Water Boiler Breechings:
1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten 

bands without deforming insulation material.
2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure 

inner layer with wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel 
bands at 12-inch intervals.

3. On exposed applications without metal jacket, finish insulation surface with a skim coat of 
mineral-fiber, hydraulic-setting cement.  When cement is dry, apply flood coat of lagging 
adhesive and press on one layer of glass cloth.  Overlap edges at least 1 inch.  Apply 
finish coat of lagging adhesive over glass cloth.  Thin finish coat to achieve smooth, 
uniform finish.

B. Insulation Installation on Straight Pipes and Tubes:
1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten 

bands without deforming insulation materials.
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2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure 
inner layer with wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel 
bands at 12-inch intervals.

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  When 
cement is dry, apply flood coat of lagging adhesive and press on one layer of glass cloth 
or tape.  Overlap edges at least 1 inch.  Apply finish coat of lagging adhesive over glass 
cloth or tape.  Thin finish coat to achieve smooth, uniform finish.

C. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 
thickness as pipe insulation.

4. Finish flange insulation same as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions.
2. When preformed insulation sections of insulation are not available, install mitered 

sections of calcium silicate insulation.  Secure insulation materials with wire or bands.
3. Finish fittings insulation same as pipe insulation.

E. Insulation Installation on Valves and Pipe Specialties:
1. Install mitered segments of calcium silicate insulation to valve body.  Arrange insulation 

to permit access to packing and to allow valve operation without disturbing insulation.
2. Install insulation to flanges as specified for flange insulation application.
3. Finish valve and specialty insulation same as pipe insulation.

3.07 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed valve covers manufactured of same material as pipe insulation when 

available.
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2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated.

3.08 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.
3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with 

outward clinched staples at 6 inches o.c.
4. For insulation with factory-applied jackets on below ambient surfaces, do not staple 

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 

least 1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.
2. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.
2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

3.09 PHENOLIC INSULATION INSTALLATION

A. General Installation Requirements:
1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten 

bands without deforming insulation materials.
2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure 

inner layer with 0.062-inch wire spaced at 12-inch intervals.  Secure outer layer with 
stainless-steel bands at 12-inch intervals.
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B. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.
3. For insulation with factory-applied jackets on above ambient services, secure laps with 

outward clinched staples at 6 inches o.c.
4. For insulation with factory-applied jackets with vapor retarders on below ambient 

services, do not staple longitudinal tabs but secure tabs with additional adhesive as 
recommended by insulation material manufacturer and seal with vapor-barrier mastic and 
flashing sealant.

C. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 
thickness as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed insulation sections of same material as straight segments of pipe 

insulation.  Secure according to manufacturer's written instructions.

E. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed insulation sections of same material as straight segments of pipe 

insulation.  Secure according to manufacturer's written instructions.
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.10 POLYISOCYANURATE INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of insulation to pipe with tape or bands and tighten without deforming 

insulation materials.  Orient longitudinal joints between half sections in 3 and 9 o'clock 
positions on the pipe.

2. For insulation with factory-applied jackets with vapor barriers, do not staple longitudinal 
tabs but secure tabs with additional adhesive or tape as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic.

3. All insulation shall be tightly butted and free of voids and gaps at all joints.  Vapor barrier 
must be continuous.  Before installing jacket material, install vapor-barrier system.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, same 

thickness of adjacent pipe insulation, not to exceed 1-1/2-inch thickness.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of polyisocyanurate block insulation of 
same thickness as pipe insulation.

C. Insulation Installation on Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation.  

Secure according to manufacturer's written instructions.
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D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of polyisocyanurate insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.11 POLYOLEFIN INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being 
insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same 
thickness as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of polyolefin pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install cut sections of polyolefin pipe and sheet insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated.

3.12 POLYSTYRENE INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of insulation with tape or bands and tighten bands without deforming 

insulation materials.  Orient longitudinal joints between half sections in 3 and 9 o'clock 
positions on the pipe.

2. For insulation with factory-applied jackets with vapor barriers, do not staple longitudinal 
tabs but secure tabs with additional adhesive or tape as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic.

3. All insulation shall be tightly butted and free of voids and gaps at all joints.  Vapor barrier 
must be continuous.  Before installing jacket material, install vapor-barrier system.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, same 

thickness of adjacent pipe insulation, not to exceed 1-1/2-inch thickness.
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3. Fill voids between inner circumference of flange insulation and outer circumference of 
adjacent straight pipe segments with cut sections of polystyrene block insulation of same 
thickness as pipe insulation.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed insulation sections of same material as straight segments of pipe 

insulation.  Secure according to manufacturer's written instructions.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed section of polystyrene insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.13 FIELD-APPLIED JACKET INSTALLATION

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets.
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:
1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end 

joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic.

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks 
and vessels.  Seal with manufacturer's recommended adhesive.
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge.

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 
12 inches o.c. and at end joints.

E. Where PVDC jackets are indicated, install as follows:
1. Apply three separate wraps of filament tape per insulation section to secure pipe 

insulation to pipe prior to installation of PVDC jacket.
2. Wrap factory-presized jackets around individual pipe insulation sections with one end 

overlapping the previously installed sheet.  Install presized jacket with an approximate 
overlap at butt joint of 2 inches over the previous section.  Adhere lap seal using 
adhesive or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around 
overlapped butt joint.

3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply 
adhesive or PVDC tape at overlapped spiral edge.  When electing to use adhesives, refer 
to manufacturer's written instructions for application of adhesives along this spiral edge to 
maintain a permanent bond.
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4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with 
an outer circumference of 33-1/2 inches or less.  The 33-1/2-inch-circumference limit 
allows for 2-inch-overlap seal.  Using the length of roll allows for longer sections of jacket 
to be installed at one time.  Use adhesive on the lap seal.  Visually inspect lap seal for 
"fishmouthing," and use PVDC tape along lap seal to secure joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and 
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.

3.14 FINISHES

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  
Paint jacket with paint system identified below and as specified in Division 09 painting 
Sections.
1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material 

and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material:  Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating.

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.15 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:
1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-

applied jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to one location(s) for each type of equipment defined in the 
"Equipment Insulation Schedule" Article.  For large equipment, remove only a portion 
adequate to determine compliance.

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to three locations of straight pipe, three locations of threaded 
fittings, three locations of welded fittings, two locations of threaded strainers, two 
locations of welded strainers, three locations of threaded valves, and three locations of 
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General" 
Article.

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.16 DOMESTIC WATER BOILER BREECHING INSULATION SCHEDULE

A. Round, exposed breeching and connector insulation shall be one of the following:
1. Calcium Silicate:  4 inches thick.
2. High-Temperature Mineral-Fiber Blanket:  3 inches thick and 3-lb/cu. ft. nominal density.
3. High-Temperature Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.
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B. Round, concealed breeching and connector insulation shall be one of the following:
1. Calcium Silicate:  4 inches thick.
2. High-Temperature Mineral-Fiber Blanket:  3 inches thick and 3-lb/cu. ft. nominal density.
3. High-Temperature Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.

C. Rectangular, exposed breeching and connector insulation shall be one of the following:
1. Calcium Silicate:  4 inches thick.
2. High-Temperature Mineral-Fiber Blanket:  3 inches thick and 3-lb/cu. ft. nominal density.
3. High-Temperature Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.

D. Rectangular, concealed breeching and connector insulation shall be one of the following:
1. Calcium Silicate:  4 inches thick.
2. High-Temperature Mineral-Fiber Blanket:  3 inches thick and 3-lb/cu. ft. nominal density.
3. High-Temperature Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.

3.17 EQUIPMENT INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below.  If more than one material is listed 
for a type of equipment, selection from materials listed is Contractor's option.

B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

3.18 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping 
system, selection from materials listed is Contractor's option.

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.19 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water: 
1. NPS 1 and Smaller:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1/2 inch thick.
b. Phenolic:  1 inch thick.
c. Polyisocyanurate:  1 inch thick.
d. Polyolefin:  1/2 inch thick.

2. NPS 1-1/4 and Larger:  Insulation shall be one of the following:
a. Flexible Elastomeric:  1 inch thick.
b. Phenolic:  1 inch thick.
c. Polyisocyanurate:  1 inch thick.
d. Polyolefin:  1 inch thick.

B. Domestic Hot and Recirculated Hot Water:
1. 2” and Smaller:  Insulation shall be one of the following:

a. Flexible Elastomeric:  3/4 inch thick.
b. Phenolic:  1 inch thick.
c. Polyisocyanurate:  1 inch thick.
d. Polyolefin:  3/4 inch thick.
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C. Domestic Chilled Water (Potable):
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1 inch thick.
b. Phenolic:  1 inch thick.
c. Polyisocyanurate:  1 inch thick.
d. Polyolefin:  1 inch thick.

D. Stormwater and Overflow:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick.
c. Phenolic:  1 inch thick.
d. Polyisocyanurate:  1 inch thick.
e. Polyolefin:  1 inch thick.

E. Roof Drain and Overflow Drain Bodies:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1 inch thick.
b. Phenolic:  1 inch thick.
c. Polyisocyanurate:  1 inch thick.
d. Polyolefin:  1 inch thick.

F. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1/2 inch thick.
b. Polyolefin:  1/2 inch thick.

G. Sanitary Waste Piping Where Heat Tracing Is Installed:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Phenolic:  1-1/2 inches thick.
b. Polyisocyanurate:  1-1/2 inches thick.

H. Condensate and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  3/4 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick.
c. Phenolic:  1 inch thick.
d. Polyisocyanurate:  1 inch thick.
e. Polyolefin:  3/4 inch thick.

I. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving Condensate 
and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  3/4 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick.
c. Phenolic:  1 inch thick.
d. Polyisocyanurate:  1 inch thick.
e. Polyolefin:  3/4 inch thick.

J. Hot Service Drains:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Calcium Silicate:  1-1/2 inches thick.
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K. Hot Service Vents:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Calcium Silicate:  1-1/2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I or II:  1 inch thick.

3.20 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Domestic Water Piping:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  2 inches thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick.
c. Phenolic:  2 inches thick.
d. Polyisocyanurate:  2 inches thick.
e. Polyolefin:  2 inches thick.
f. Polystyrene:  2 inches thick.

B. Domestic Hot and Recirculated Hot Water:
1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  2 inches thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick.
c. Phenolic:  2 inches thick.
d. Polyisocyanurate:  2 inches thick.
e. Polyolefin:  2 inches thick.

3.21 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE

A. Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution 
Sections.

B. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed:  Cellular glass, 2 inches 
thick.

C. Chilled Water, All Sizes:  Cellular glass, 2 inches thick.

3.22 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Equipment, Concealed:
1. None.
2. PVC:  20 mils thick.
3. Aluminum, Smooth:  0.016 inch thick.
4. Painted Aluminum, Smooth:  0.016 inch thick.
5. Stainless Steel, Type 304,:  0.010 inch thick.
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3.23 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Exposed:
1. PVC:  20 mils thick.
2. Painted Aluminum,:  0.016 inch thick.
3. Stainless Steel, Type 304, Smooth 2B Finish:  0.010 inch thick.

3.24 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

A. For underground direct-buried piping applications, install underground direct-buried jacket over 
insulation material.

END OF SECTION
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SECTION 22 11 16

DOMESTIC WATER PIPING

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and 

specialties inside the building.
2. Encasement for piping.
3. Specialty valves.
4. Flexible connectors.
5. Escutcheons.
6. Sleeves and sleeve seals.
7. Wall penetration systems.

1.03 PERFORMANCE REQUIREMENTS

A. Seismic Performance:  Domestic water piping and support and installation shall withstand 
effects of earthquake motions determined according to ASCE/SEI 7.

1.04 SUBMITTALS

A. Product Data:  For the following products:
1. Specialty valves.
2. Transition fittings.
3. Dielectric fittings.
4. Flexible connectors.
5. Backflow preventers and vacuum breakers.
6. Escutcheons.
7. Sleeves and sleeve seals.
8. Water penetration systems.

B. Water Samples:  Specified in "Cleaning" Article.

C. Coordination Drawings:  For piping in equipment rooms and other congested areas, drawn to 
scale, on which the following items are shown and coordinated with each other, using input 
from Installers of the items involved:
1. Fire-suppression-water piping.
2. Domestic water piping.
3. Compressed air piping.
4. HVAC hydronic piping.
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D. Field quality-control reports.

1.05 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14 for plastic, potable domestic water piping and components. Include 
marking "NSF-pw" on piping.

C. Comply with NSF 61 for potable domestic water piping and components.

1.06 PROJECT CONDITIONS

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated:
1. Notify Owner no fewer than 5 days in advance of proposed interruption of water service.
2. Do not proceed with interruption of water service without Owner's written permission.

1.07 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 PRODUCTS

2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

2.02 COPPER TUBE AND FITTINGS

A. Hard Copper Tube:  ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn temper.
1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings.
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

B. Soft Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.

2.03 DUCTILE-IRON PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot 
end unless grooved or flanged ends are indicated.
1. Standard-Pattern, Mechanical-Joint Fittings:  AWWA C110, ductile or gray iron.
2. Compact-Pattern, Mechanical-Joint Fittings:  AWWA C153, ductile iron.

a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts.

B. Plain-End, Ductile-Iron Pipe:  AWWA C151.
1. Grooved-Joint, Ductile-Iron-Pipe Appurtenances:



TCMC USP 800
Tri-City Medical Center DOMESTIC WATER PIPING
SA Project No. 01667.00 22 11 16 - 3

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following available manufacturers offering products that may be incorporated 
into the Work include, but are not limited to, the following:
1) Anvil International.
2) Shurjoint Piping Products.
3) Star Pipe Products.
4) Victaulic Company.

b. Grooved-End, Ductile-Iron Fittings:  ASTM A 47/A 47M, malleable-iron castings or 
ASTM A 536, ductile-iron castings with dimensions matching pipe.

c. Grooved-End, Ductile-Iron-Pipe Couplings:  AWWA C606 for ductile-iron-pipe 
dimensions.  Include ferrous housing sections, EPDM-rubber gaskets suitable for 
hot and cold water, and bolts and nuts.

2.04 GALVANIZED-STEEL PIPE AND FITTINGS

A. Galvanized-Steel Pipe:  ASTM A 53/A 53M, Type E, Grade B, Standard Weight.  Include ends 
matching joining method.
1. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 

ASTM A 106/A 106M, Standard Weight, seamless steel pipe with threaded ends.
2. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern.
3. Malleable-Iron Unions:  ASME B16.39, Class 150, hexagonal-stock body with ball-and-

socket, metal-to-metal, bronze seating surface, and female threaded ends.
4. Flanges:  ASME B16.1, Class 125, cast iron.
5. Grooved-Joint, Galvanized-Steel-Pipe Appurtenances:

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following available manufacturers offering products that may be incorporated 
into the Work include, but are not limited to, the following:
1) Anvil International.
2) Shurjoint Piping Products.
3) Star Pipe Products.
4) Victaulic Company.

b. Galvanized, Grooved-End Fittings for Galvanized-Steel Piping:  ASTM A 47/A 47M, 
malleable-iron casting; ASTM A 106/A 106M, steel pipe; or ASTM A 536, ductile-iron 
casting; with dimensions matching steel pipe.

c. Grooved-End-Pipe Couplings for Galvanized-Steel Piping:  AWWA C606 for steel-
pipe dimensions.  Include ferrous housing sections, EPDM-rubber gaskets suitable 
for hot and cold water, and bolts and nuts.
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2.05 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless 
otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

E. and material recommended by piping system manufacturer unless otherwise indicated.

2.06 ENCASEMENT FOR PIPING

A. Standard:  ASTM A 674 or AWWA C105.

B. Form:  Sheet or Tube.

C. Material:  LLDPE film of 0.008-inch minimum thickness.

D. Color:  Black or Natural.

2.07 SPECIALTY VALVES

A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" 
for general-duty metal valves.

2.08 DIELECTRIC FITTINGS

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material 
body with separating nonconductive insulating material suitable for system fluid, pressure, and 
temperature.

B. Dielectric Unions:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Capitol Manufacturing Company.
b. EPCO Sales, Inc.
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
d. Zurn Plumbing Products Group; Wilkins Water Control Products.

2. Description:
a. Pressure Rating:  150 psig at 180 deg F.
b. End Connections:  Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Capitol Manufacturing Company.
b. EPCO Sales, Inc.
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c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:

a. Factory-fabricated, bolted, companion-flange assembly.
b. Pressure Rating:  150 psig.
c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

D. Dielectric-Flange Kits:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Pipeline Seal and Insulator, Inc.

2. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating:  150 psig.
c. Gasket:  Neoprene or phenolic.
d. Bolt Sleeves:  Phenolic or polyethylene.
e. Washers:  Phenolic with steel backing washers.

E. Dielectric Couplings:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Calpico, Inc.
b. Lochinvar Corporation.

2. Description:
a. Galvanized-steel coupling.
b. Pressure Rating:  300 psig at 225 deg F.
c. End Connections:  Female threaded.
d. Lining:  Inert and noncorrosive, thermoplastic.

F. Dielectric Nipples:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:
a. Perfection Corporation; a subsidiary of American Meter Company.
b. Precision Plumbing Products, Inc.
c. Victaulic Company.

2. Description:
a. Electroplated steel nipple complying with ASTM F 1545.
b. Pressure Rating:  300 psig at 225 deg F.
c. End Connections:  Male threaded or grooved.
d. Lining:  Inert and noncorrosive, propylene.

2.09 FLEXIBLE CONNECTORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:
1. Flex-Hose Co., Inc.
2. Hyspan Precision Products, Inc.
3. Mercer Rubber Co.
4. Metraflex, Inc.
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B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering 
and ends brazed to inner tubing.
1. Working-Pressure Rating:  Minimum 200 psig.
2. End Connections NPS 2 and Smaller:  Threaded copper pipe or plain-end copper tube.
3. End Connections NPS 2-1/2 and Larger:  Flanged copper alloy.

C. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-
steel wire-braid covering and ends welded to inner tubing.
1. Working-Pressure Rating:  Minimum 200 psig.
2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple.

2.10 ESCUTCHEONS

A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates.

B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews.

C. One Piece, Deep Pattern:  Deep-drawn, box-shaped brass with chrome-plated finish.

D. One Piece, Stamped Steel:  Chrome-plated finish with setscrew.

E. Split Casting, Cast Brass:  Polished, chrome-plated finish with concealed hinge and setscrew.

F. Split Plate, Stamped Steel:  Chrome-plated finish with exposed-rivet hinge, setscrew.

G. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners.

H. Split-Casting Floor Plates:  Cast brass with concealed hinge.

2.11 SLEEVES

A. Cast-Iron Wall Pipes:  Fabricated of cast iron, and equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop unless otherwise indicated.

B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint.

C. Molded-PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms.

D. Molded-PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms.

E. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40.

F. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-
coated, with plain ends.

G. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp:  Clamping ring with setscrews.



TCMC USP 800
Tri-City Medical Center DOMESTIC WATER PIPING
SA Project No. 01667.00 22 11 16 - 7

2.12 SLEEVE SEALS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:
1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3. Metraflex, Inc.
4. Pipeline Seal and Insulator, Inc.

B. Description:  Modular sealing element unit, designed for field assembly, used to fill annular 
space between pipe and sleeve.
1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe.
2. Pressure Plates:  Carbon steel.
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements.

2.13 WALL PENETRATION SYSTEMS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:
1. SIGMA.

B. Description:  Wall-sleeve assembly, consisting of housing and gland, gaskets, and pipe 
sleeve.
1. Carrier-Pipe Deflection:  Up to 5 percent without leakage.
2. Housing:  Ductile-iron casting with hub, waterstop, anchor ring, and locking devices.  

Include gland, bolts, and nuts.
3. Housing-to-Sleeve Gasket:  EPDM rubber.
4. Housing-to-Carrier-Pipe Gasket:  AWWA C111, EPDM rubber.
5. Pipe Sleeve:  AWWA C151, ductile-iron pipe or ASTM A 53/A 53M, Schedule 40, zinc-

coated steel pipe.
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2.14 GROUT

A. Standard:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.

B. Characteristics:  Nonshrink; recommended for interior and exterior applications.

C. Design Mix:  5000-psi, 28-day compressive strength.

D. Packaging:  Premixed and factory packaged.

PART 3 EXECUTION

3.01 EARTHWORK

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and 
backfilling.

3.02 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 
and AWWA M41.

D. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105.

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 
inside the building at each domestic water service entrance.  Comply with requirements in 
Division 22 Section "Meters and Gages for Plumbing Piping" for pressure gages and 
Division 22 Section "Domestic Water Piping Specialties" for drain valves and strainers.

F. Install shutoff valve immediately upstream of each dielectric fitting.

G. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with 
requirements in Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing 
valves.

H. Install domestic water piping level without pitch and plumb.

I. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements.

J. Install seismic restraints on piping.  Comply with requirements in Division 22 Section "Vibration 
and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.

K. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas.
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L. Install piping indicated to be exposed and piping in equipment rooms and service areas at 
right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.

M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space.

N. Install piping adjacent to equipment and specialties to allow service and maintenance.

O. Install piping to permit valve servicing.

P. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than system pressure rating used in applications below unless otherwise indicated.

Q. Install piping free of sags and bends.

R. Install fittings for changes in direction and branch connections.

S. Install PEX piping with loop at each change of direction of more than 90 degrees.

T. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty.

U. Install pressure gages on suction and discharge piping from each plumbing pump and 
packaged booster pump.  Comply with requirements in Division 22 Section "Meters and 
Gages for Plumbing Piping" for pressure gages.

V. Install thermostats in hot-water circulation piping.  Comply with requirements in Division 22 
Section "Domestic Water Pumps" for thermostats.

W. Install thermometers on inlet and outlet piping from each water heater.  Comply with 
requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for 
thermometers.

3.03 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly.

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full ID.  Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.
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D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter.

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube 
and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Ductile-Iron-Piping Grooved Joints:  Cut groove end of pipe.  Assemble coupling with housing, 
gasket, lubricant, and bolts.  Join ductile-iron pipe and grooved-end fittings according to 
AWWA C606 for ductile-iron-pipe, cut-grooved joints.

G. Steel-Piping Grooved Joints:  Cut or roll groove end of pipe.  Assemble coupling with housing, 
gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to 
AWWA C606 for steel-pipe grooved joints.

H. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, 
and thickness suitable for domestic water service.  Join flanges with gasket and bolts 
according to ASME B31.9.

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.  Apply primer.
2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
3. PVC Piping:  Join according to ASTM D 2855.

J. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems.

3.04 VALVE INSTALLATION

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves 
for Plumbing Piping" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball or gate valves for piping NPS 2 and smaller.  Use 
butterfly or gate valves for piping NPS 2-1/2 and larger.

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.  Drain valves are specified in Division 22 Section 
"Domestic Water Piping Specialties."
1. Hose-End Drain Valves:  At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated.
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D. Install balancing valve in each hot-water circulation return branch and discharge side of each 
pump and circulator.  Set balancing valves partly open to restrict but not stop flow.  Use ball 
valves for piping NPS 2 and smaller and butterfly valves for piping NPS 2-1/2 and larger.  
Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for 
balancing valves.

E. Install calibrated balancing valves in each hot-water circulation return branch and discharge 
side of each pump and circulator.  Set calibrated balancing valves partly open to restrict but 
not stop flow.  Comply with requirements in Division 22 Section "Domestic Water Piping 
Specialties" for calibrated balancing valves.

3.05 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Underground Domestic Water Piping:
1. NPS 1-1/2 and Smaller:  Fitting-type coupling.
2. NPS 2 and Larger:  Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water PipingNPS 2 and Smaller:  Plastic-to-
metal transition fittings or unions.

3.06 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric.

C. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric.

D. Dielectric Fittings for NPS 5 and Larger:  Use dielectric flange kits.

3.07 FLEXIBLE CONNECTOR INSTALLATION

A. Install flexible connectors in suction and discharge piping connections to each domestic water 
pump and in suction and discharge manifold connections to each domestic water booster 
pump.

B. Install bronze-hose flexible connectors in copper domestic water tubing.

C. Install stainless-steel-hose flexible connectors in steel domestic water piping.

3.08 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing 
Piping and Equipment" for seismic-restraint devices.

B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment" for pipe hanger and support products and installation.
1. Vertical Piping:  MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet If Indicated:  MSS Type 49, spring cushion rolls.
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3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:
1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
4. NPS 2-1/2:  108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
6. NPS 6:  10 feet with 5/8-inch rod.
7. NPS 8:  10 feet with 3/4-inch rod.

F. Install supports for vertical copper tubing every 10 feet.

3.09 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following:
1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping.
2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections.
3. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 

than required by plumbing code.  Comply with requirements in Division 22 plumbing 
fixture Sections for connection sizes.

4. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 and larger.

3.10 ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls, ceilings, and floors.

B. Escutcheons for New Piping:
1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern.
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass 

with polished chrome-plated finish.
3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece, cast brass with 

polished chrome-plated finish.
4. Bare Piping in Unfinished Service Spaces:  One piece, cast brass with polished chrome-

plated finish.
5. Bare Piping in Equipment Rooms:  One piece, stamped steel with spring clips.
6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate.
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3.11 SLEEVE INSTALLATION

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in 
floors, partitions, roofs, and walls.

B. Sleeves are not required for core-drilled holes.

C. Permanent sleeves are not required for holes formed by removable PE sleeves.

D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.

E. Install sleeves in new partitions, slabs, and walls as they are built.

F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 
using joint sealants appropriate for size, depth, and location of joint.  Comply with 
requirements in Division 07 Section "Joint Sealants" for joint sealants.

G. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using 
joint sealants appropriate for size, depth, and location of joint.  Comply with requirements in 
Division 07 Section "Joint Sealants" for joint sealants.

H. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using 
sleeve seals specified in this Section.

I. Seal space outside of sleeves in concrete slabs and walls with grout.

J. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 
and pipe or pipe insulation unless otherwise indicated.

K. Install sleeve materials according to the following applications:
1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel pipe.
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment 

Areas or Other Wet Areas:  Steel pipe.
a. Extend sleeves 2 inches above finished floor level.
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve 

fittings below floor slab as required to secure clamping ring if ring is specified.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Comply with requirements in 
Division 07 Section "Sheet Metal Flashing and Trim" for flashing.

3. Sleeves for Piping Passing through Gypsum-Board Partitions: 
a. Steel pipe sleeves for pipes smaller than NPS 6.
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.
c. Exception:  Sleeves are not required for water supply tubes and waste pipes for 

individual plumbing fixtures if escutcheons will cover openings.
4. Sleeves for Piping Passing through Concrete Roof Slabs:  Steel pipe.
5. Sleeves for Piping Passing through Exterior Concrete Walls: 

a. Steel pipe sleeves for pipes smaller than NPS 6.
b. Cast-iron wall pipe sleeves for pipes NPS 6 and larger.
c. Install sleeves that are large enough to provide 1-inch annular clear space between 

sleeve and pipe or pipe insulation when sleeve seals are used.
d. Do not use sleeves when wall penetration systems are used.

6. Sleeves for Piping Passing through Interior Concrete Walls: 
a. Steel pipe sleeves for pipes smaller than NPS 6.
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.
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L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with 
requirements in Division 07 Section "Penetration Firestopping" for firestop materials and 
installations.

3.12 SLEEVE SEAL INSTALLATION

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into 
building.

B. Select type and number of sealing elements required for pipe material and size.  Position pipe 
in center of sleeve.  Assemble sleeve seal components and install in annular space between 
pipe and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand 
and make watertight seal.

3.13 WALL PENETRATION SYSTEM INSTALLATION

A. Install wall penetration systems in new, exterior concrete walls.

B. Assemble wall penetration system components with sleeve pipe.  Install so that end of sleeve 
pipe and face of housing are flush with wall.  Adjust locking devices to secure sleeve pipe in 
housing.

3.14 IDENTIFICATION

A. Identify system components.  Comply with requirements in Division 22 Section "Identification 
for Plumbing Piping and Equipment" for identification materials and installation.

B. Label pressure piping with system operating pressure.

3.15 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:
1. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction.
2. During installation, notify authorities having jurisdiction at least one day before inspection 

must be made.  Perform tests specified below in presence of authorities having 
jurisdiction:
a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures.
b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements.
3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 

inspections, make required corrections and arrange for reinspection.
4. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction.

C. Piping Tests:
1. Fill domestic water piping.  Check components to determine that they are not air bound 

and that piping is full of water.
2. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested.
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3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested.

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must 
be repaired.

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained.

6. Prepare reports for tests and for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.16 ADJUSTING

A. Perform the following adjustments before operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide flow of hot water in each branch.

b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.
6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.17 CLEANING

A. Clean and disinfect potable and non-potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of 
chlorine.  Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of 
chlorine.  Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time.

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination.

B. Clean non-potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using.
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2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 

procedures if biological examination shows contamination.

C. Prepare and submit reports of purging and disinfecting activities.

D. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

3.18 PIPING SCHEDULE

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing.

D. Under-building-slab, domestic water, building service piping, NPS 3 and smaller, shall be one 
of the following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed 

joints.

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger, shall 
be one of the following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed 

joints.
2. Mechanical-joint, ductile-iron pipe; standard- or compact- pattern mechanical-joint fittings; 

and mechanical joints.
3. Push-on-joint, ductile-iron pipe; standard- or compact- pattern push-on-joint fittings; and 

gasketed joints.
4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved 

joints.

F. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be one of the following: 
1. Hard copper tube, ASTM B 88, Type L; wrought-copper solder-joint fittings; and brazed 

joints.

G. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following:
1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded 

joints.
2. Hard copper tube, ASTM B 88, Type L; copper solder-joint fittings; and brazed joints.
3. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-

sealed joints.
4. Hard copper tube, ASTM B 88, Type L; copper push-on-joint fittings; and push-on joints.

3.19 VALVE SCHEDULE

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply:
1. Shutoff Duty:  Use ball or gate valves for piping NPS 2 and smaller.  Use butterfly, ball, or 

gate valves with flanged ends for piping NPS 2-1/2 and larger.
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2. Throttling Duty:  Use ball or globe valves for piping NPS 2 and smaller.  Use butterfly or 
ball valves with flanged ends for piping NPS 2-1/2 and larger.

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves.
4. Drain Duty:  Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from equipment.

C. Iron grooved-end valves may be used with grooved-end piping.

END OF SECTION
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SECTION 22 11 19

DOMESTIC WATER PIPING SPECIALTIES

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following domestic water piping specialties:
1. Vacuum breakers.
2. Balancing valves.
3. Temperature-activated water mixing valves.
4. Strainers.
5. Outlet boxes.
6. Hose stations.
7. Hose bibbs.
8. Wall hydrants.
9. Drain valves.
10. Water hammer arresters.
11. Air vents.
12. Trap-seal primer valves.
13. Trap-seal primer systems.

B. Related Sections include the following:
1. Division 22 Section "Domestic Water Piping" for water meters.
2. Division 22 Section "Healthcare Plumbing Fixtures" for thermostatic mixing valves 

for sitz baths, thermostatic mixing-valve assemblies for hydrotherapy equipment, 
and outlet boxes for dialysis equipment.

1.03 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless 
otherwise indicated.

1.04 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Field quality-control test reports.

D. Operation and Maintenance Data:  For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals.
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1.05 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.

B. NSF Compliance:
1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for 

plastic domestic water piping components.
2. Comply with NSF 61, "Drinking Water System Components - Health Effects; 

Sections 1 through 9."

PART 2 PRODUCTS

2.01 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Conbraco Industries, Inc.
b. FEBCO; SPX Valves & Controls.
c. Watts Industries, Inc.; Water Products Div.
d. Zurn Plumbing Products Group; Wilkins Div.

3. Standard:  ASSE 1001.
4. Size:  NPS 1/4 to NPS 3, as required to match connected piping.
5. Body:  Bronze.
6. Inlet and Outlet Connections:  Threaded.
7. Finish:  Chrome plated.

B. Hose-Connection Vacuum Breakers:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Arrowhead Brass Products, Inc.
b. Cash Acme.
c. Conbraco Industries, Inc.
d. Legend Valve.
e. MIFAB, Inc.
f. Prier Products, Inc.
g. Watts Industries, Inc.; Water Products Div.
h. Woodford Manufacturing Company.
i. Zurn Plumbing Products Group; Light Commercial Operation.
j. Zurn Plumbing Products Group; Wilkins Div.

3. Standard:  ASSE 1011.
4. Body:  Bronze, nonremovable, with manual drain.
5. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.
6. Finish:  Chrome or nickel plated.

C. Pressure Vacuum Breakers:
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Flomatic Corporation.
b. Watts Industries, Inc.; Water Products Div.
c. Zurn Plumbing Products Group; Wilkins Div.

4. Standard:  ASSE 1020.
5. Operation:  Continuous-pressure applications.
6. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range.
7. Size:  Varies
8. Design Flow Rate:  Varies
9. Selected Unit Flow Range Limits:  Varies
10. Pressure Loss at Design Flow Rate:  
11. Accessories:

a. Valves:  Ball type, on inlet and outlet.

D. Laboratory-Faucet Vacuum Breakers:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Conbraco Industries, Inc.
b. Watts Industries, Inc.; Water Products Div.
c. Woodford Manufacturing Company.
d. Zurn Plumbing Products Group; Wilkins Div.

3. Standard:  ASSE 1035.
4. Size:  NPS 1/4 or NPS 3/8 matching faucet size.
5. Body:  Bronze.
6. End Connections:  Threaded.
7. Finish:  Chrome plated.

2.02 BACKFLOW PREVENTERS

A. Intermediate Atmospheric-Vent Backflow Preventers:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Conbraco Industries, Inc.
b. FEBCO; SPX Valves & Controls.
c. Legend Valve.
d. Watts Industries, Inc.; Water Products Div.
e. Zurn Plumbing Products Group; Wilkins Div.

3. Standard:  ASSE 1012.
4. Operation:  Continuous-pressure applications.
5. Size:  NPS 3/4.
6. Body:  Bronze.
7. End Connections:  Union, solder joint.
8. Finish:  Chrome plated.
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2.03 BALANCING VALVES

A. Copper-Alloy Calibrated Balancing Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Armstrong International, Inc.
b. ITT Industries; Bell & Gossett Div.
c. Taco, Inc.
d. Watts Industries, Inc.; Water Products Div.

4. Type:  Ball valve with two readout ports and memory setting indicator.
5. Body:  bronze,
6. Size:  Same as connected piping, but not larger than NPS 2.
7. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and 

carrying case.

B. Cast-Iron Calibrated Balancing Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Armstrong International, Inc.
b. Flo Fab Inc.
c. ITT Industries; Bell & Gossett Div.
d. NIBCO INC.
e. TAC Americas.
f. Watts Industries, Inc.; Water Products Div.

4. Type:  Adjustable with Y-pattern globe valve, two readout ports, and memory-
setting indicator.

5. Size:  Same as connected piping, but not smaller than NPS 2-1/2.

C. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.

D. Memory-Stop Balancing Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Conbraco Industries, Inc.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. Milwaukee Valve Company.
d. NIBCO INC.
e. Red-White Valve Corp.

3. Standard:  MSS SP-110 for two-piece, copper-alloy ball valves.
4. Pressure Rating:  400-psig minimum CWP.
5. Size:  NPS 2 or smaller.
6. Body:  Copper alloy.
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7. Port:  Standard or full port.
8. Ball:  Chrome-plated brass.
9. Seats and Seals:  Replaceable.
10. End Connections:  Solder joint or threaded.
11. Handle:  Vinyl-covered steel with memory-setting device.

2.04 TEMPERATURE-ACTUATED WATER MIXING VALVES

A. Water-Temperature Limiting Devices:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following:

a. Armstrong International, Inc.
b. Leonard Valve Company.
c. Symmons Industries, Inc.
d. Taco, Inc.
e. Watts Industries, Inc.; Water Products Div.
f. Zurn Plumbing Products Group; Wilkins Div.

4. Standard:  ASSE 1017.
5. Pressure Rating:  125 psig.
6. Type:  Thermostatically controlled water mixing valve.
7. Material:  Bronze body with corrosion-resistant interior components.
8. Connections:  Threaded union inlets and outlet.
9. Accessories:  Check stops on hot- and cold-water supplies, and adjustable, temperature-

control handle.
10. Valve Finish:  Chrome plated.

2.05 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:
1. Pressure Rating:  125 psig minimum, unless otherwise indicated.
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 and larger.
3. End Connections:  Threaded for NPS 2 and smaller;flanged for NPS 2-1/2 and 

larger.
4. Screen:  Stainless steel with round perforations, unless otherwise indicated.
5. Perforation Size:

a. StrainersNPS 2 and Smaller:  0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.
c. Strainers NPS 5 and Larger: 

6. Drain:  Factory-installed, hose-end drain valve.

2.06 OUTLET BOXES

A. Clothes Washer Outlet Boxes:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:
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2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Acorn Engineering Company.
b. Guy Gray Manufacturing Co., Inc.
c. IPS Corporation.
d. LSP Products Group, Inc.
e. Oatey.
f. Plastic Oddities; a division of Diverse Corporate Technologies.
g. Symmons Industries, Inc.
h. Watts Industries, Inc.; Water Products Div.
i. Whitehall Manufacturing; a div. of Acorn Engineering Company.
j. Zurn Plumbing Products Group; Light Commercial Operation.

3. Mounting:  Recessed.
4. Material and Finish:  Enameled-steel or epoxy-painted-steel box and faceplate.
5. Faucet:  Combination, valved fitting or separate hot- and cold-water, valved fittings 

complying with ASME A112.18.1.  Include garden-hose thread complying with 
ASME B1.20.7 on outlets.

6. Supply Shutoff Fittings:  NPS 1/2 gate, globe, or ball valves and NPS 1/2 copper, 
water tubing.

7. Drain:  NPS 1-1/2 standpipe and P-trap for direct waste connection to drainage 
piping.

8. Inlet Hoses:  Two 60-inch-long, rubber household clothes washer inlet hoses with 
female, garden-hose-thread couplings.  Include rubber washers.

9. Drain Hose:  One 48-inch-long, rubber household clothes washer drain hose with 
hooked end.

2.07 HOSE STATIONS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. ARCHON Industries, Inc.
2. Armstrong International, Inc.
3. DynaFluid Ltd.
4. Leonard Valve Company.

C. Single-Temperature-Water Hose Stations:
1. Standard:  ASME A112.18.1.
2. Cabinet:  Stainless-steel enclosure with exposed valve handle, hose connection, 

and hose rack.  Include thermometer in front.
3. Hose-Rack Material:  Stainless steel.
4. Body Material:  Bronze.
5. Body Finish:  Rough bronze.
6. Mounting: 
7. Supply Fitting:  NPS 1/2 gate, globe, or ball valve and check valve and NPS 1/2 

copper, water tubing.  Omit check valve if check stop is included with fitting.
8. Hose:  Manufacturer's standard, for service fluid, temperature, and pressure; 25 

feet long.
9. Nozzle:  With hand squeeze on-off control.
10. Vacuum Breaker:  Integral or factory-installed, nonremovable, manual-drain-type, 

hose-connection vacuum breaker complying with ASSE 1011 or backflow 
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preventer complying with ASSE 1052; and garden-hose thread complying with 
ASME B1.20.7 on outlet.

2.08 HOSE BIBBS

A. Hose Bibbs:
1. Standard:  ASME A112.18.1 for sediment faucets.
2. Body Material:  Bronze.
3. Seat:  Bronze, replaceable.
4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
6. Pressure Rating:  125 psig.
7. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-

connection vacuum breaker complying with ASSE 1011.
8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated.
9. Finish for Service Areas:  Chrome or nickel plated.
10. Finish for Finished Rooms:  Chrome or nickel plated.
11. Operation for Equipment Rooms:  Wheel handle or operating key.
12. Operation for Service Areas:  Operating key.
13. Operation for Finished Rooms:  Wheel handle.
14. Include operating key with each operating-key hose bibb.
15. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.09 WALL HYDRANTS

A. Nonfreeze Wall Hydrants:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Josam Company.
b. MIFAB, Inc.
c. Prier Products, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Woodford Manufacturing Company.
h. Zurn Plumbing Products Group; Light Commercial Operation.
i. Zurn Plumbing Products Group; Specification Drainage Operation.

3. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.
4. Pressure Rating:  125 psig.
5. Operation:  Loose key.
6. Casing and Operating Rod:  Of length required to match wall thickness.  Include 

wall clamp.
7. Inlet:  NPS 3/4 or NPS 1.
8. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7.
9. Box:  Deep, flush mounting with cover.
10. Box and Cover Finish:  Polished nickel bronze.
11. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying 

with ASME B1.20.7.
12. Nozzle and Wall-Plate Finish:  Polished nickel bronze.
13. Operating Keys(s):  One with each wall hydrant.
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B. Vacuum Breaker Wall Hydrants:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Arrowhead Brass Products, Inc.
b. Mansfield Plumbing Products LLC.
c. McDonald, A. Y. Mfg. Co.
d. Prier Products, Inc.
e. Smith, Jay. R. Mfg. Co.; Division of Smith Industries, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Woodford Manufacturing Company.
h. Zurn Plumbing Products Group; Light Commercial Operation.

3. Standard:  ASSE 1019, Type A or Type B.
4. Type:  Freeze-resistant, automatic draining with integral air-inlet valve.
5. Classification:  Type A, for automatic draining with hose removed or Type B, for 

automatic draining with hose removed or with hose attached and nozzle closed.
6. Pressure Rating:  125 psig.
7. Operation:  Loose key.
8. Casing and Operating Rod:  Of length required to match wall thickness.  Include 

wall clamp.
9. Inlet:  NPS 1/2 or NPS 3/4.
10. Outlet:  Exposed with garden-hose thread complying with ASME B1.20.7.

2.10 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:
1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating:  400-psig minimum CWP.
3. Size:  NPS 3/4.
4. Body:  Copper alloy.
5. Ball:  Chrome-plated brass.
6. Seats and Seals:  Replaceable.
7. Handle:  Vinyl-covered steel.
8. Inlet:  Threaded or solder joint.
9. Outlet:  Threaded, short nipple with garden-hose thread complying with 

ASME B1.20.7 and cap with brass chain.

B. Gate-Valve-Type, Hose-End Drain Valves:
1. Standard:  MSS SP-80 for gate valves.
2. Pressure Rating:  Class 125.
3. Size:  NPS 3/4.
4. Body:  ASTM B 62 bronze.
5. Inlet:  NPS 3/4 threaded or solder joint.
6. Outlet:  Garden-hose thread complying with ASME B1.20.7 and cap with brass 

chain.

C. Stop-and-Waste Drain Valves:
1. Standard:  MSS SP-110 for ball valves or MSS SP-80 for gate valves.
2. Pressure Rating:  200-psig minimum CWP or Class 125.
3. Size:  NPS 3/4.
4. Body:  Copper alloy or ASTM B 62 bronze.
5. Drain:  NPS 1/8 side outlet with cap.
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2.11 WATER HAMMER ARRESTERS

A. Water Hammer Arresters:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. AMTROL, Inc.
b. Josam Company.
c. MIFAB, Inc.
d. PPP Inc.
e. Sioux Chief Manufacturing Company, Inc.
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
g. Tyler Pipe; Wade Div.
h. Watts Drainage Products Inc.
i. Zurn Plumbing Products Group; Specification Drainage Operation.

3. Standard:  ASSE 1010 or PDI-WH 201.
4. Type:  Metal bellows.
5. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.

2.12 AIR VENTS

A. Bolted-Construction Automatic Air Vents:
1. Body:  Bronze.
2. Pressure Rating:  125-psig minimum pressure rating at 140 deg F.
3. Float:  Replaceable, corrosion-resistant metal.
4. Mechanism and Seat:  Stainless steel.
5. Size:  NPS 1/2 minimum inlet.
6. Inlet and Vent Outlet End Connections:  Threaded.

B. Welded-Construction Automatic Air Vents:
1. Body:  Stainless steel.
2. Pressure Rating:  150-psig minimum pressure rating.
3. Float:  Replaceable, corrosion-resistant metal.
4. Mechanism and Seat:  Stainless steel.
5. Size:  NPS 3/8 minimum inlet.
6. Inlet and Vent Outlet End Connections:  Threaded.

2.13 TRAP-SEAL PRIMER VALVES

A. Supply-Type, Trap-Seal Primer Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. MIFAB, Inc.
b. PPP Inc.
c. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Watts Industries, Inc.; Water Products Div.

3. Standard:  ASSE 1018.
4. Pressure Rating:  125 psig minimum.
5. Body:  Bronze.
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6. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint.
7. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint.
8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished.

B. Drainage-Type, Trap-Seal Primer Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

3. Standard:  ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup 
connection.

4. Size:  NPS 1-1/4 minimum.
5. Material:  Chrome-plated, cast brass.

2.14 TRAP-SEAL PRIMER SYSTEMS

A. Trap-Seal Primer Systems:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. PPP Inc.

4. Standard:  ASSE 1044,
5. Piping:  NPS 3/4, ASTM B 88, Type L; copper, water tubing.
6. Cabinet:  Recessed-mounting steel box with stainless-steel cover.
7. Electric Controls:  24-hour timer, solenoid valve, and manual switch for 120-V ac 

power.
8. Vacuum Breaker:  ASSE 1001.
9. Number Outlets:  Four.
10. Size Outlets:  NPS 1/2.

PART 3 EXECUTION

3.01 INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 
materials, joint construction, and basic installation requirements.

B. Install backflow preventers in each water supply to mechanical equipment and systems 
and to other equipment and water systems that may be sources of contamination.  
Comply with authorities having jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with 

air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least 
two pipe diameters in drain piping and pipe to floor drain.  Locate air-gap device 
attached to or under backflow preventer.  Simple air breaks are not acceptable for 
this application.

3. Do not install bypass piping around backflow preventers.
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C. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop 
balancing valve.  Install pressure gages on inlet and outlet.

D. Install water control valves with inlet and outlet shutoff valves and bypass with globe 
valve.  Install pressure gages on inlet and outlet.

E. Install balancing valves in locations where they can easily be adjusted.

F. Install temperature-actuated water mixing valves with check stops or shutoff valves on 
inlets and with shutoff valve on outlet.
1. Install thermometers and water regulators if specified.
2. Install cabinet-type units recessed in or surface mounted on wall as specified.

G. Install Y-pattern strainers for water on supply side of each water pressure-reducing 
valve,.

H. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood 
blocking wall reinforcement between studs.  Fire-retardant-treated-wood blocking is 
specified in Division 06 Section "Rough Carpentry."

I. Install hose stations with check stops or shutoff valves on inlets and with thermometer on 
outlet.
1. Install shutoff valve on outlet if specified.
2. Install cabinet-type units recessed in or surface mounted on wall as specified.  

Install 2-by-4-inch fire-retardant-treated-wood blocking wall reinforcement between 
studs.  Fire-retardant-treated-wood blocking is specified in Division 06 Section 
"Rough Carpentry."

J. Install ground hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set ground 
hydrants with box flush with grade.

K. Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set 
post hydrants in concrete paving or in 1 cu. ft. of concrete block at grade.

L. Install nonfreeze, nondraining-type post hydrants set in concrete or pavement.

M. Install freeze-resistant yard hydrants with riser pipe set in concrete or pavement.  Do not 
encase canister in concrete.

N. Install water hammer arresters in water piping according to PDI-WH 201.

O. Install air vents at high points of water piping. Install drain piping and discharge onto floor 
drain.

P. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain 
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust 
valve for proper flow.

Q. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched 
down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or 
inlet fitting.

R. Install trap-seal primer systems with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust system 
for proper flow.
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3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping and specialties.

B. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems."

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables."

3.03 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment 
nameplate or sign on or near each of the following:
1. Pressure vacuum breakers.
2. Intermediate atmospheric-vent backflow preventers.
3. Reduced-pressure-principle backflow preventers.
4. Double-check backflow-prevention assemblies.
5. Carbonated-beverage-machine backflow preventers.
6. Dual-check-valve backflow preventers.
7. Reduced-pressure-detector, fire-protection backflow-preventer assemblies.
8. Double-check, detector-assembly backflow preventers.
9. Water pressure-reducing valves.
10. Calibrated balancing valves.
11. Primary, thermostatic, water mixing valves.
12. Manifold, thermostatic, water-mixing-valve assemblies.
13. Photographic-process, thermostatic, water-mixing-valve assemblies.
14. Primary water tempering valves.
15. Outlet boxes.
16. Hose stations.
17. Supply-type, trap-seal primer valves.
18. Trap-seal primer systems.

B. Distinguish among multiple units, inform operator of operational requirements, indicate 
safety and emergency precautions, and warn of hazards and improper operations, in 
addition to identifying unit.  Nameplates and signs are specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment."

3.04 FIELD QUALITY CONTROL

A. Perform the following tests and prepare test reports:
1. Test each pressure vacuum breaker reduced-pressure-principle backflow 

preventer double-check backflow-prevention assembly and double-check, 
detector-assembly backflow preventer according to authorities having jurisdiction 
and the device's reference standard.

B. Remove and replace malfunctioning domestic water piping specialties and retest as 
specified above.

3.05 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves.

B. Set field-adjustable flow set points of balancing valves.
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C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.

END OF SECTION
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SECTION 22 13 16

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following for soil, waste, and vent piping inside the building:
1. Pipe, tube, and fittings.
2. Special pipe fittings.
3. Encasement for underground metal piping.

B. Related Sections include the following:
1. Division 22 Section "Sanitary Sewerage Pumps."
2. Division 22 Section "Chemical Waste-Systems for Laboratory and Healthcare 

Facilities" for chemical-waste and vent piping systems.

1.03 DEFINITIONS

A. ABS:  Acrylonitrile-butadiene-styrene plastic.

B. EPDM:  Ethylene-propylene-diene terpolymer rubber.

C. LLDPE:  Linear, low-density polyethylene plastic.

D. NBR:  Acrylonitrile-butadiene rubber.

E. PE:  Polyethylene plastic.

F. PVC:  Polyvinyl chloride plastic.

G. TPE:  Thermoplastic elastomer.

1.04 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum 
working pressure, unless otherwise indicated:
1. Soil, Waste, and Vent Piping:  10-foot head of water.
2. Sanitary Sewer, Force-Main Piping:  50 psig 100 psig.

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be 
capable of withstanding the effects of seismic events determined according to ASCE 7, 
"Minimum Design Loads for Buildings and Other Structures." 
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1.05 SUBMITTALS

A. Product Data:  For pipe, tube, fittings, and couplings.

B. Shop Drawings:
1. Design Calculations:  Signed and sealed by a qualified professional engineer for 

selecting seismic restraints.
2. Sovent Drainage System:  Include plans, elevations, sections, and details.

C. Field quality-control inspection and test reports.

1.06 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and 
vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous 
waste piping; and "NSF-sewer" for plastic sewer piping.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the manufacturers specified.

2.02 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and 
joining materials.

2.03 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy class(es).

B. Gaskets:  ASTM C 564, rubber.

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber.

2.04 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 888 or CISPI 301.

B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and 
deaerator drainage fittings.
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C. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-
resistant fasteners, and rubber sleeve with integral, center pipe stop.
1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 

corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, 
rubber sleeve.
a. Available Manufacturers:

1) ANACO.
2) Fernco, Inc.
3) Ideal Div.; Stant Corp.
4) Mission Rubber Co.
5) Tyler Pipe; Soil Pipe Div.

2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, 
minimum (4) stainless-steel bands and tightening devices, and ASTM C 564, 
rubber sleeve.
a. Available Manufacturers:

1) ANACO.
2) Clamp-All Corp.
3) Ideal Div.; Stant Corp.
4) Mission Rubber Co.
5) Tyler Pipe; Soil Pipe Div.

3. Heavy-Duty, Shielded, Cast-Iron Couplings:  ASTM A 48/A 48M, two-piece, cast-
iron housing; stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve.
a. Available Manufacturers:

1) MG Piping Products Co.

D. Rigid, Unshielded Couplings:  ASTM C 1461, sleeve-type, reducing- or transition-type 
mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-
metal tension band and tightening mechanism on each end.
1. Available Manufacturers:

a. ANACO.

2.05 STEEL PIPE AND FITTINGS

A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade A or B, Standard Weight or 
Schedule 40, galvanized.  Include ends matching joining method.

B. Drainage Fittings:  ASME B16.12, galvanized, threaded, cast-iron drainage pattern.

C. Pressure Fittings:
1. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, 

Schedule 40, galvanized, seamless steel pipe.  Include ends matching joining 
method.

2. Malleable-Iron Unions:  ASME B16.39; Class 150; hexagonal-stock body with ball-
and-socket, metal-to-metal, bronze seating surface; and female threaded ends.

3. Gray-Iron, Threaded Fittings:  ASME B16.4, Class 125, galvanized,  standard 
pattern.

4. Cast-Iron Flanges:  ASME B16.1, Class 125.
5. Cast-Iron, Flanged Fittings:  ASME B16.1, Class 125, galvanized.

D. Grooved-Joint Systems: 
1. Available Manufacturers:

a. Anvil International.
b. Star Pipe Products; Star Fittings Div.
c. Victaulic Company.
d. Ward Manufacturing, Inc.
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2. Grooved-End, Steel-Piping Fittings:  ASTM A 47/A 47M, galvanized,  malleable-
iron casting; ASTM A 106, galvanized-steel pipe; or ASTM A 536, galvanized,  
ductile-iron casting; with dimensions matching steel pipe.

3. Grooved-End, Steel-Piping Couplings:  AWWA C606, for steel-pipe dimensions.  
Include ferrous housing sections, gasket suitable for water, and bolts and nuts.

2.06 STAINLESS-STEEL PIPE AND FITTINGS

A. Pipe and Fittings:  ASME A112.3.1, drainage pattern with socket and spigot ends.

B. Gaskets:  Lip seals shaped to fit socket groove, with plastic backup ring.
1. Material:  EPDM, unless NBR is indicated.

2.07 DUCTILE-IRON PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain 
spigot end, unless grooved or flanged ends are indicated.
1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 

standard pattern or AWWA C153, ductile-iron compact pattern.
2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts.

B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot 
end, unless grooved or flanged ends are indicated.
1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern.
2. Gaskets:  AWWA C111, rubber.

C. Grooved-Joint Systems: 
1. Available Manufacturers:

a. Victaulic Company.
2. Grooved-End, Ductile-Iron Fittings:  ASTM A 47/A 47M, malleable-iron castings or 

ASTM A 536, ductile-iron castings with dimensions matching pipe.
3. Grooved-End, Ductile-Iron-Piping Couplings:  AWWA C606, for ductile-iron-pipe 

dimensions.  Include ferrous housing sections, gasket suitable for water, and bolts 
and nuts.

D. Flanges:  ASME 16.1, Class 125, cast iron.

2.08 COPPER TUBE AND FITTINGS

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought 

copper, solder-joint fittings.
B. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

2. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end.
3. Copper Unions:  MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
C. Soft Copper Tube:  ASTM B 88, Type L, water tube, annealed temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
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2.09 ENCASEMENT FOR UNDERGROUND METAL PIPING
A. Description:  ASTM A 674 or AWWA C105, high-density, crosslaminated PE film of 

0.004-inch or LLDPE film of 0.008-inch minimum thickness.

B. Form:  Sheet or tube.

C. Color:  Black or natural.

PART 3 - EXECUTION

3.01 EXCAVATION

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

3.02 PIPING APPLICATIONS

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise 
indicated.

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel 

couplings; and hubless-coupling joints.
3. Steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings, gaskets, and gasketed joints.
5. Copper DWV tube, copper drainage fittings, and soldered joints.

C. Aboveground, soil and waste piping NPS 5 and larger shall be any of the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel 

couplings; and hubless-coupling joints.
3. Steel pipe, drainage fittings, and threaded joints.

D. Aboveground, vent piping NPS 4 and smaller shall be any of the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel 

couplings; and hubless-coupling joints.
3. Steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings gaskets, and gasketed joints.
5. Copper DWV tube, copper drainage fittings, and soldered joints.

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2:  Hard copper tube, 
Type M; copper pressure fittings; and soldered joints.

E. Aboveground, vent piping NPS 5 and larger shall be any of the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; standard, and heavy-duty shielded, 

stainless-steel couplings; and hubless-coupling joints.
3. Steel pipe, drainage fittings, and threaded joints.

F. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the 
following: 
1. Extra-Heavy Service class, cast-iron soil piping; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel heavy-

duty shielded, cast-iron and rigid, unshielded couplings; and hubless-coupling 
joints.

3. Stainless-steel pipe and fittings, gaskets, and gasketed joints.
G. Underground, soil and waste piping NPS 5 and larger shall be any of the following: 

1. Extra-Heavy Service class, cast-iron soil piping; gaskets; and gasketed joints.
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2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel 
couplings; and hubless-coupling joints.

H. Aboveground sanitary-sewage force mains NPS 1-1/2 and NPS 2 shall be any of the 
following:
1. Hard copper tube, Type L Type M; copper pressure fittings; and soldered joints.
2. Steel pipe, pressure fittings, and threaded joints.

I. Aboveground sanitary-sewage force mains NPS 2-1/2 to NPS 6 shall be any of the 
following:
1. Hard copper tube, Type L Type M; copper pressure fittings; and soldered joints.
2. Steel pipe, pressure fittings, and threaded joints.
3. Grooved-end steel pipe, grooved-joint system fittings and couplings, and grooved 

joints.
J. Underground sanitary-sewage force mains NPS 4 and smaller shall be any of the 

following: 
1. Hard copper tube, Type L; wrought-copper pressure fittings; and soldered joints.
2. Steel pipe, pressure fittings, and threaded joints.

a. Include grooved-joint system fittings and couplings and grooved joints where 
indicated.

3. Mechanical-joint, ductile-iron pipe; mechanical-joint, ductile-iron fittings; glands, 
gaskets, and bolts; and mechanical joints.
a. Include grooved-joint system fittings and couplings and grooved joints where 

indicated.
4. Push-on-joint, ductile-iron pipe; push-on-joint ductile-iron fittings; gaskets; and 

gasketed joints.
a. Include grooved-joint system fittings and couplings and grooved joints where 

indicated.
5. Pressure pipe couplings, if dissimilar pipe materials or piping with small difference 

in OD must be joined.

3.03 PIPING INSTALLATION

A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility 
Sanitary Sewers."

B. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing."

C. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 22 
Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."

D. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers.

E. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.

F. Install underground, steel, force-main piping. Install encasement on piping according to 
ASTM A 674 or AWWA C105.

G. Install underground, ductile-iron, force-main piping according to AWWA C600.  Install 
buried piping inside the building between wall and floor penetrations and connection to 
sanitary sewer piping outside the building with restrained joints.  Anchor pipe to wall or 
floor.  Install thrust-block supports at vertical and horizontal offsets.
1. Install encasement on piping according to ASTM A 674 or AWWA C105.
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H. Install underground, copper, force-main tubing according to CDA's "Copper Tube 
Handbook."
1. Install encasement on piping according to ASTM A 674 or AWWA C105.

I. Install underground, ductile-iron, special pipe fittings according to AWWA C600.
1. Install encasement on piping according to ASTM A 674 or AWWA C105.

J. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required 
to make installation watertight.  Sleeves and mechanical sleeve seals are specified in 
Division 22 Section "Common Work Results for Plumbing."

K. Install wall-penetration fitting at each service pipe penetration through foundation wall.  
Make installation watertight.

L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105.

M. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may 
be used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use 
long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or 
side by side with common drain pipe.  Straight tees, elbows, and crosses may be used on 
vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size of 
standard increasers and reducers if pipes of different sizes are connected.  Reducing 
size of drainage piping in direction of flow is prohibited.

N. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of 
piping upstream.  Install required gaskets according to manufacturer's written instructions 
for use of lubricants, cements, and other installation requirements.  Maintain swab in 
piping and pull past each joint as completed.

O. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated:
1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 

and smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

P. Install engineered soil and waste drainage and vent piping systems as follows:
1. Combination Waste and Vent:  Comply with standards of authorities having 

jurisdiction.
2. Sovent Drainage System:  Comply with ASSE 1043 and sovent fitting 

manufacturer's written installation instructions.
3. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction.

Q. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-
grade if slab is without membrane waterproofing.

R. Install ABS soil and waste drainage and vent piping according to ASTM D 2661.

S. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.



TCMC Emergency Department
Tri-City Medical Center SANITARY WASTE AND VENT PIPING
SA Project No. 01593.00 22 13 16 - 8

T. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.

3.04 JOINT CONSTRUCTION

A. Basic piping joint construction requirements are specified in Division 22 Section 
"Common Work Results for Plumbing."

B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints.

C. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.

D. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 
and Fittings Handbook" for hubless-coupling joints.

E. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-
free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

F. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts 
according to coupling and fitting manufacturer's written instructions.

G. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

3.05 VALVE INSTALLATION

A. General valve installation requirements are specified in Division 22 Section "General-
Duty Valves for Plumbing Piping."

B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
1. Install gate or full-port ball valve for piping NPS 2 and smaller.
2. Install gate valve for piping NPS 2-1/2 and larger.

C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each 
sewage pump discharge.

D. Backwater Valves:  Install backwater valves in piping subject to sewage backflow.
1. Horizontal Piping:  Horizontal backwater valves. Use normally closed type, unless 

otherwise indicated.
2. Floor Drains:  Drain outlet backwater valves, unless drain has integral backwater 

valve.
3. Install backwater valves in accessible locations.
4. Backwater valve are specified in Division 22 Section "Sanitary Waste Piping 

Specialties."

3.06 HANGER AND SUPPORT INSTALLATION

A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic 
Controls for Plumbing Piping and Equipment."

B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports 
for Plumbing Piping and Equipment." Install the following:
1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs according to the following:
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a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe 
rolls.  Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing 
Piping and Equipment."

D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum 

rods.

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
2. NPS 3:  60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
4. NPS 6:  60 inches with 3/4-inch rod.
5. NPS 8 to NPS 12:  60 inches with 7/8-inch rod.

G. Install supports for vertical cast-iron soil piping every 15 feet.

H. Install hangers for steel piping with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 1-1/4:  84 inches with 3/8-inch rod.
2. NPS 1-1/2:  108 inches with 3/8-inch rod.
3. NPS 2:  10 feet with 3/8-inch rod.
4. NPS 2-1/2:  11 feet with 1/2-inch rod.
5. NPS 3:  12 feet with 1/2-inch rod.
6. NPS 4 and NPS 5:  12 feet with 5/8-inch rod.
7. NPS 6:  12 feet with 3/4-inch rod.
8. NPS 8 to NPS 12:  12 feet with 7/8-inch rod.

I. Install supports for vertical steel piping every 15 feet.

J. Install hangers for stainless-steel piping with the following maximum horizontal spacing 
and minimum rod diameters:
1. NPS 2:  84 inches with 3/8-inch rod.
2. NPS 3:  96 inches with 1/2-inch rod.
3. NPS 4:  108 inches with 1/2-inch rod.
4. NPS 6:  10 feet with 5/8-inch rod.

K. Install supports for vertical stainless-steel piping every 10 feet.

L. Install hangers for copper tubing with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 1-1/4:  72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
3. NPS 2-1/2:  108 inches with 1/2-inch rod.
4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
5. NPS 6:  10 feet with 5/8-inch rod.
6. NPS 8:  10 feet with 3/4-inch rod.

M. Install supports for vertical copper tubing every 10 feet.

N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions.
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3.07 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting 
to join dissimilar piping materials.

C. Connect drainage and vent piping to the following:
1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller 

than required by plumbing code.
2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes 

indicated, but not smaller than required by authorities having jurisdiction.
3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 

smaller than required by plumbing code.
4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if 

indicated, and union for each connection.  Use flanges instead of unions for 
connections NPS 2-1/2 and larger.

D. Connect force-main piping to the following:
1. Sanitary Sewer:  To exterior force main or sanitary manhole.
2. Sewage Pumps:  To sewage pump discharge.

3.08 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having 
jurisdiction.
1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures.
2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements.

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection.

C. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction.

D. Test sanitary drainage and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage 
and vent piping until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except 
outside leaders, on completion of roughing-in.  Close openings in piping system 
and fill with water to point of overflow, but not less than 10-foot head of water.  
From 15 minutes before inspection starts to completion of inspection, water level 
must not drop.  Inspect joints for leaks.

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and watertight.  
Plug vent-stack openings on roof and building drains where they leave building.  
Introduce air into piping system equal to pressure of 1-inch wg.  Use U-tube or 
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manometer inserted in trap of water closet to measure this pressure.  Air pressure 
must remain constant without introducing additional air throughout period of 
inspection.  Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

E. Test force-main piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows:
1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main 

piping until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested.

2. Cap and subject piping to static-water pressure of 50 psig above operating 
pressure, without exceeding pressure rating of piping system materials.  Isolate 
test source and allow to stand for four hours.  Leaks and loss in test pressure 
constitute defects that must be repaired.

3. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained.

4. Prepare reports for tests and required corrective action.

3.09 CLEANING

A. Clean interior of piping.  Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION
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SECTION 22 13 19

SANITARY WASTE PIPING SPECIALTIES

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following sanitary drainage piping specialties:
1. Backwater valves.
2. Cleanouts.
3. Floor drains.
4. Trench drains.
5. Channel drainage systems.
6. Air-admittance valves.
7. Roof flashing assemblies.
8. Through-penetration firestop assemblies.
9. Miscellaneous sanitary drainage piping specialties.
10. Flashing materials.

B. Related Sections include the following:
1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm 

water, channel drainage systems for storm water, roof drains, and catch basins.
2. Division 22 Section "Plumbing Fixtures" for hair interceptors.
3. Division 22 Section "Healthcare Plumbing Fixtures" for plaster sink interceptors.

1.03 DEFINITIONS

A. ABS:  Acrylonitrile-butadiene-styrene plastic.

B. FOG:  Fats, oils, and greases.

C. FRP:  Fiberglass-reinforced plastic.

D. HDPE:  High-density polyethylene plastic.

E. PE:  Polyethylene plastic.

F. PP:  Polypropylene plastic.

G. PVC:  Polyvinyl chloride plastic.

1.04 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and accessories for the following:
1. Plumbing Specialties.
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B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent 
terminals.
1. Wiring Diagrams:  Power, signal, and control wiring.

C. Manufacturer Seismic Qualification Certification:  Submit certification that Plumbing 
accessories, and components will withstand seismic forces defined in Division 22 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." Include the 
following:
1. Basis for Certification:  Indicate whether withstand certification is based on actual 

test of assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation 

of any parts from the device when subjected to the seismic forces specified."
b. The term "withstand" means "the unit will remain in place without separation 

of any parts from the device when subjected to the seismic forces specified 
and the unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For drainage piping specialties to include in 
emergency, operation, and maintenance manuals.

1.05 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 
sanitary piping specialty components.

1.06 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate size and location of roof penetrations.

PART 2 PRODUCTS

2.01 BACKWATER VALVES

A. Horizontal, Cast-Iron Backwater Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
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3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfr. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

4. Standard:  ASME A112.14.1.
5. Size:  Same as connected piping.
6. Body:  Cast iron.
7. Cover:  Cast iron with bolted or threaded access check valve.
8. End Connections:  Hubless.
9. Type Check Valve:  Removable, bronze, swing check, factory assembled or field 

modified to hang open for airflow unless subject to backflow condition.
10. Extension:  ASTM A 74, Service class; full-size, cast-iron, soil-pipe extension to 

field-installed cleanout at floor; replaces backwater valve cover.

B. Drain-Outlet Backwater Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Josam Company; Josam Div.
b. Smith, Jay R. Mfr. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products Inc.
d. Zurn Plumbing Products Group; Specification Drainage Operation.

3. Size:  Same as floor drain outlet.
4. Body:  Cast iron or bronze made for vertical installation in bottom outlet of floor 

drain.
5. Check Valve:  Removable ball float.
6. Inlet:  Threaded.
7. Outlet:  Threaded or spigot.

2.02 CLEANOUTS

A. Exposed Metal Cleanouts:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.
g. Josam Company; Blucher-Josam Div.

4. Standard:  ASME A112.36.2M for cast iron ASME A112.3.1 for stainless steel for 
cleanout test tee.

5. Size:  Same as connected drainage piping
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6. Body Material:  Hubless, cast-iron soil pipe test tee as required to match 
connected piping.

7. Closure:  Countersunk, plug.
8. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
9. Closure:  Stainless-steel plug with seal.

B. Metal Floor Cleanouts:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Josam Div.
b. Oatey.
c. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Zurn Plumbing Products Group; Light Commercial Operation.
h. Zurn Plumbing Products Group; Specification Drainage Operation.
i. Josam Company; Josam Div.
j. Kusel Equipment Co.
k. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
l. Josam Company; Blucher-Josam Div.

4. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout.
5. Size:  Same as connected branch.
6. Type:  Heavy-duty, adjustable housing.
7. Body or Ferrule:  Cast iron.
8. Clamping Device:  Required.
9. Outlet Connection:  Threaded.
10. Closure:  Brass plug with straight threads and gasket.
11. Adjustable Housing Material:  Cast iron.
12. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy.
13. Frame and Cover Shape:  Round.
14. Top Loading Classification:  Extra Heavy Duty.
15. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to 

cleanout.
16. Standard:  ASME A112.3.1.
17. Size:  Same as connected branch.
18. Housing:  Stainless steel.
19. Closure:  Stainless steel with seal.
20. Riser:  Stainless-steel drainage pipe fitting to cleanout.

C. Cast-Iron Wall Cleanouts:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
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c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

4. Standard:  ASME A112.36.2M.  Include wall access.
5. Size:  Same as connected drainage piping.
6. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping.
7. Closure:  Countersunk, plug.
8. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
9. Wall Access:  Round, deep, chrome-plated bronze cover plate with screw.
10. Wall Access:  Round, wall-installation frame and cover.

2.03 FLOOR DRAINS

A. Cast-Iron Floor Drains:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Commercial Enameling Co.
b. Josam Company; Josam Div.
c. MIFAB, Inc.
d. Prier Products, Inc.
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
f. Tyler Pipe; Wade Div.
g. Watts Drainage Products Inc.
h. Zurn Plumbing Products Group; Light Commercial Operation.
i. Zurn Plumbing Products Group; Specification Drainage Operation.

4. Standard:  ASME A112.6.3.
5. Pattern:  Floor drain.
6. Body Material:  Gray iron.
7. Seepage Flange:  Required.
8. Anchor Flange:  Required.
9. Clamping Device:  Required.
10. Outlet:  Bottom.
11. Coating on Interior and Exposed Exterior Surfaces:  Acid-resistant enamel.
12. Sediment Bucket:  Not required.
13. Top or Strainer Material:  Stainless steel.
14. Top of Body and Strainer Finish:  Stainless steel.
15. Top Shape:  See Architectual Plan.
16. Dimensions of Top or Strainer:  
17. Top Loading Classification:  Heavy Duty.
18. Funnel:  Not required.
19. Inlet Fitting:  Gray iron, with threaded inlet and threaded or spigot outlet, and trap-

seal primer valve connection.
20. Trap Material:  Cast iron.
21. Trap Pattern:  Standard P-trap.
22. Trap Features:  Trap-seal primer valve drain connection.

B. Stainless-Steel Floor Drains:
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Blucher-Josam Div.
b. Josam Company; Josam Div.
c. Kusel Equipment Co.
d. Scherping Systems, Inc.
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
f. Tyler Pipe; Wade Div.
g. Watts Drainage Products Inc.
h. Zurn Plumbing Products Group; Specification Drainage Operation.

4. Standard:  ASME A112.3.1.
5. Outlet:  Bottom.
6. Top or Strainer Material:  Stainless steel.
7. Top Shape:  See Plans.
8. Dimensions of Top or Strainer:  
9. Seepage Flange:  Required.
10. Anchor Flange:  Required.
11. Clamping Device:  Required.
12. Trap-Primer Connection:  Required.
13. Trap Material:  Cast iron.
14. Trap Pattern:  Standard P-trap.

2.04 TRENCH DRAINS

A. Trench Drains:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

4. Standard:  ASME A112.6.3 for trench drains.
5. Material:  Ductile or gray iron.
6. Flange:  Anchor.
7. Clamping Device:  Not required.
8. Outlet:  Bottom.
9. Grate Material:  Stainless steel.
10. Grate Finish:  Not required.
11. Dimensions of Frame and Grate:  
12. Top Loading Classification:  Heavy Duty.
13. Trap Material:  Cast iron.
14. Trap Pattern:  Standard P-trap.
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2.05 AIR-ADMITTANCE VALVES

A. Fixture Air-Admittance Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Ayrlett, LLC.
b. Durgo, Inc.
c. Oatey.
d. ProSet Systems Inc.
e. RectorSeal.
f. Studor, Inc.

3. Standard:  ASSE 1051, Type A for single fixture or Type B for branch piping.
4. Housing:  Plastic.
5. Operation:  Mechanical sealing diaphragm.
6. Size:  Same as connected fixture or branch vent piping.

B. Stack Air-Admittance Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Durgo, Inc.
b. Oatey.
c. Studor, Inc.

3. Standard:  ASSE 1050 for vent stacks.
4. Housing:  Plastic.
5. Operation:  Mechanical sealing diaphragm.
6. Size:  Same as connected stack vent or vent stack.

C. Wall Box:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. Durgo, Inc.
b. Oatey.
c. RectorSeal.
d. Studor, Inc.

3. Description:  White plastic housing with white plastic grille, made for recessed 
installation.  Include bottom pipe connection and space to contain one air-
admittance valve.

4. Size:  About 9 inches wide by 8 inches high by 4 inches deep.

2.06 ROOF FLASHING ASSEMBLIES

A. Roof Flashing Assemblies:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:
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2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following:
a. Acorn Engineering Company; Elmdor/Stoneman Div.
b. Thaler Metal Industries Ltd.

B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch-thick, lead 
flashing collar and skirt extending at least 6 inches from pipe, with galvanized-steel boot 
reinforcement and counterflashing fitting.
1. Open-Top Vent Cap:  Without cap.
2. Low-Silhouette Vent Cap:  With vandal-proof vent cap.
3. Extended Vent Cap:  With field-installed, vandal-proof vent cap.

2.07 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A. Through-Penetration Firestop Assemblies:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:
a. ProSet Systems Inc.

3. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug.
4. Size:  Same as connected soil, waste, or vent stack.
5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral 

nailing flange on one end for installation in cast-in-place concrete slabs.
6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with 

neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include 
PVC protective cap for plug.

7. Special Coating:  Corrosion resistant on interior of fittings.

2.08 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Open Drains:
1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-

spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and 
where required, increaser fitting joined with ASTM C 564, rubber gaskets.

2. Size:  Same as connected waste piping.

B. Deep-Seal Traps:
1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected 

piping and cleanout trap-seal primer valve connection.
2. Size:  Same as connected waste piping.

a. NPS 2:  4-inch-minimum water seal.
b. NPS 2-1/2 and Larger:  5-inch-minimum water seal.

C. Floor-Drain, Trap-Seal Primer Fittings:
1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-

seal primer valve connection.
2. Size:  Same as floor drain outlet with NPS 1/2 side inlet.

D. Air-Gap Fittings:
1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap 

between installed inlet and outlet piping.
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2. Body:  Bronze or cast iron.
3. Inlet:  Opening in top of body.
4. Outlet:  Larger than inlet.
5. Size:  Same as connected waste piping and with inlet large enough for associated 

indirect waste piping.

E. Sleeve Flashing Device:
1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms 

sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe 
extension in top of fitting that will extend 2 inches above finished floor and 
galvanized-steel pipe extension in bottom of fitting that will extend through floor 
slab.

2. Size:  As required for close fit to riser or stack piping.

F. Stack Flashing Fittings:
1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for 

terminating roof membrane, and with threaded or hub top for extending vent pipe.
2. Size:  Same as connected stack vent or vent stack.

G. Vent Caps:
1. Description:  Cast-iron body with threaded or hub inlet and vandal-proof design.  

Include vented hood and setscrews to secure to vent pipe.
2. Size:  Same as connected stack vent or vent stack.

H. Frost-Resistant Vent Terminals:
1. Description:  Manufactured or shop-fabricated assembly constructed of copper, 

lead-coated copper, or galvanized steel.
2. Design:  To provide 1-inch enclosed air space between outside of pipe and inside 

of flashing collar extension, with counterflashing.

I. Expansion Joints:
1. Standard:  ASME A112.21.2M.
2. Body:  Cast iron with bronze sleeve, packing, and gland.
3. End Connections:  Matching connected piping.
4. Size:  Same as connected soil, waste, or vent piping.

2.09 FLASHING MATERIALS

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum 
weights and thicknesses, unless otherwise indicated:
1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness.
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness.

B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, 
unless otherwise indicated:
1. General Applications:  12 oz./sq. ft..
2. Vent Pipe Flashing:  8 oz./sq. ft..

C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 
0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip 
galvanized, mill-phosphatized finish for painting if indicated.

D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil 
minimum thickness.
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E. Fasteners:  Metal compatible with material and substrate being fastened.

F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory 
units required for installation; matching or compatible with material being installed.

G. Solder:  ASTM B 32, lead-free alloy.

H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 EXECUTION

3.01 CONCRETE BASES

A. Anchor plumbing equipments to concrete bases.
1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 19-inch centers around full perimeter of base.
2. For installed equipment, install epoxy-coated anchor bolts that extend through 

concrete base and anchor into structural concrete floor.
3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be imbedded.
4. Install anchor bolts to elevations required for proper attachment to supported 

equipment.
5. Concrete base construction requirements are specified in Division 22 Section 

"Common Work Results for Plumbing."
6. Cast-in-place concrete materials and placement requirements are specified in 

Division 03.

3.02 INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 
materials, joint construction, and basic installation requirements.

B. Install backwater valves in building drain piping.  For interior installation, provide cleanout 
deck plate flush with floor and centered over backwater valve cover, and of adequate size 
to remove valve cover for servicing.

C. Install cleanouts in aboveground piping and building drain piping according to the 
following, unless otherwise indicated:
1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping 

unless larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet 

for larger piping.
4. Locate at base of each vertical soil and waste stack.

D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor.

E. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall.

F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush 
with finished floor, unless otherwise indicated.
1. Position floor drains for easy access and maintenance.
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2. Set floor drains below elevation of surrounding finished floor to allow floor 
drainage.  Set with grates depressed according to the following drainage area 
radii:
a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 

1/4-inch total depression.
b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope.
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater 

than 1-inch total depression.
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated.

G. Install trench drains at low points of surface areas to be drained.  Set grates of drains 
flush with finished surface, unless otherwise indicated.

H. Assemble and install ASME A112.3.1, stainless-steel channel drainage systems 
according to ASME A112.3.1.  Install on support devices so that top will be flush with 
surface.

I. Assemble non-ASME A112.3.1, stainless-steel channel drainage system components 
according to manufacturer's written instructions.  Install on support devices so that top will 
be flush with adjacent surface.

J. Assemble FRP channel drainage system components according to manufacturer's written 
instructions.  Install on support devices so that top will be flush with adjacent surface.

K. Assemble plastic channel drainage system components according to manufacturer's 
written instructions.  Install on support devices so that top will be flush with adjacent 
surface.

L. Install fixture air-admittance valves on fixture drain piping.

M. Install stack air-admittance valves at top of stack vent and vent stack piping.

N. Install air-admittance-valve wall boxes recessed in wall.

O. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof.

P. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

Q. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations.

R. Assemble open drain fittings and install with top of hub 2 inches above floor.

S. Install deep-seal traps on floor drains and other waste outlets, if indicated.

T. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal 
primer connection.
1. Exception:  Fitting may be omitted if trap has trap-seal primer connection.
2. Size:  Same as floor drain inlet.
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U. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system.

V. Install sleeve flashing device with each riser and stack passing through floors with 
waterproof membrane.

W. Install vent caps on each vent pipe passing through roof.

X. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-
inch clearance between vent pipe and roof substrate.

Y. Install expansion joints on vertical stacks and conductors.  Position expansion joints for 
easy access and maintenance.

Z. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch 
clearance between vent pipe and roof substrate.

AA. Assemble components of FOG disposal systems and install on floor.  Install trap, vent, 
fresh-air inlet, and flow-control fitting according to authorities having jurisdiction.  Install 
shelf fastened to reinforcement in wall construction and adjacent to unit, unless otherwise 
indicated.  Install culture bottle, culture metering pump, timer, and control on shelf.  Install 
tubing between culture bottle, metering pump, and chamber.

BB. Install grease interceptors, including trapping, venting, and flow-control fitting, according 
to authorities having jurisdiction and with clear space for servicing.
1. Above-Floor Installation:  Set unit with bottom resting on floor, unless otherwise 

indicated.
2. Flush with Floor Installation:  Set unit and extension, if required, with cover flush 

with finished floor.
3. Recessed Floor Installation:  Set unit in receiver housing having bottom or cradle 

supports, with receiver housing cover flush with finished floor.
4. Install cleanout immediately downstream from interceptors not having integral 

cleanout on outlet.

CC. Install grease removal devices on floor.  Install trap, vent, and flow-control fitting 
according to authorities having jurisdiction.  Install control panel adjacent to unit, unless 
otherwise indicated.

DD. Install oil interceptors, including trapping, venting, and flow-control fitting, according to 
authorities having jurisdiction and with clear space for servicing.  Coordinate oil-
interceptor storage tank and gravity drain with Division 23 Section "Facility Fuel-Oil 
Piping."

EE. Install solids interceptors with cleanout immediately downstream from interceptors that do 
not have integral cleanout on outlet.  Install trap on interceptors that do not have integral 
trap and are connected to sanitary drainage and vent systems.

FF. Install wood-blocking reinforcement for wall-mounting-type specialties.

GG. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless 
trap is indicated.

HH. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations 
and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings.
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3.03 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes 
are required.  Join flashing according to the following if required:
1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or 

thicker.  Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.
2. Copper Sheets:  Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 
floors and roofs with waterproof membrane.
1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, 

and skirt or flange extending at least 8 inches around pipe.
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around 

sleeve.
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 

inches around specialty.

C. Set flashing on floors and roofs in solid coating of bituminous cement.

D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially 
made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure 
flashing into cast-iron sleeve having calking recess.

G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.04 LABELING AND IDENTIFYING

A. Distinguish among multiple units, inform operator of operational requirements, indicate 
safety and emergency precautions, and warn of hazards and improper operations, in 
addition to identifying unit.  Nameplates and signs are specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment."

3.05 FIELD QUALITY CONTROL

A. Tests and Inspections:
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist.
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 

controls and equipment.

3.06 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris 
and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
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3.07 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain plumbing equipments.  Refer to Division 01 
Section "Demonstration and Training."

END OF SECTION
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SECTION 22 43 00 

HEALTHCARE PLUMBING FIXTURES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following medical plumbing fixtures and related components: 
1. Faucets for lavatories showers and sinks. 
2. Laminar-flow, faucet-spout outlets. 
3. Protective shielding guards. 
4. Fixture supports. 
5. Lavatories. 
6. Clinical sinks. 

B. Related Sections include the following: 
1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers. 
2. Division 22 Section "Sanitary Waste Piping Specialties" for floor drains. 

1.03 DEFINITIONS 

A. Accessible Medical Plumbing Fixture:  Plumbing fixture that can be approached, entered, 
and used by people with disabilities. 

B. Fitting:  Device that controls the flow of water into or out of the medical plumbing fixture.  
Fittings specified in this Section include supplies and stops, faucets and spouts, shower 
heads, drains and tailpieces, and traps and waste pipes. 

C. FRP:  Fiberglass-reinforced plastic. 

D. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

1.04 SUBMITTALS 

A. Product Data:  For each type of medical plumbing fixture indicated.  Include selected 
fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and 
supports.  Indicate materials and finishes, dimensions, construction details, and flow-
control rates. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For medical plumbing fixtures to include in 
emergency, operation, and maintenance manuals. 
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1.05 QUALITY ASSURANCE 

A. Source Limitations:  Obtain medical plumbing fixtures, faucets, and other components of 
each category through one source from a single manufacturer. 
1. Exception:  If fixtures, faucets, or other components are not available from a single 

manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and 
Usable Buildings and Facilities" for plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy 
Policy Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health 
Effects," for fixture materials that will be in contact with potable water. 

F. Select combinations fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for 
medical plumbing fixtures: 
1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Plastic Bathtubs:  ANSI Z124.1. 
3. Plastic Shower Enclosures:  ANSI Z124.2. 
4. Slip-Resistant Bathing Surfaces:  ASTM F 462. 
5. Vitreous-China Fixtures:  ASME A112.19.2M. 

H. Comply with the following applicable standards and other requirements specified for 
lavatory and sink faucets: 
1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  

ASME A112.18.3M. 
2. Diverter Valves for Faucets with Hose Spray:  ASSE 1025. 
3. Faucets:  ASME A112.18.1. 
4. Hose-Connection Vacuum Breakers:  ASSE 1011. 
5. Hose-Coupling Threads:  ASME B1.20.7. 
6. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
7. NSF Materials:  NSF 61. 
8. Pipe Threads:  ASME B1.20.1. 
9. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
10. Supply Fittings:  ASME A112.18.1. 
11. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for 
bathtub and shower faucets: 
1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M. 
2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:  

ASSE 1016. 
3. Faucets:  ASME A112.18.1. 
4. Hand-Held Showers:  ASSE 1014. 
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5. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  
ASTM F 445. 

6. Hose-Coupling Threads:  ASME B1.20.7. 
7. Manual-Control Antiscald Faucets:  ASTM F 444. 
8. Pipe Threads:  ASME B1.20.1. 
9. Pressure-Equalizing-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 
10. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
11. Thermostatic-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 
1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Flexible Water Connectors:  ASME A112.18.6. 
4. Manual-Operation Flushometers:  ASSE 1037. 
5. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 
6. Brass Waste Fittings:  ASME A112.18.2. 

K. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 
1. Grab Bars:  ASTM F 446. 
2. Hose-Coupling Threads:  ASME B1.20.7. 
3. Off-Floor Fixture Supports:  ASME A112.6.1M. 
4. Pipe Threads:  ASME B1.20.1. 
5. Plastic Toilet Seats:  ANSI Z124.5. 
6. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.06 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. See Material Matrix for Quantity.  

PART 2 PRODUCTS 

2.01 LAVATORY FAUCETS 

A. Lavatory Faucets, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Chicago Faucets. 
c. Just Manufacturing Company. 
d. Kohler Co. 
e. Speakman Company. 

4. Description:  Faucet for lavatory-type medical plumbing fixture.  Coordinate faucet 
inlets with supplies, connectors, and fixture holes; coordinate outlet with spout and 
fixture receptor. 
a. Maximum Flow Rate:  1.5 GM . 
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b. Body Material:  Solid brass. 
c. Finish:  Polished chrome plate. 
d. Type:  Single-control mixing. 
e. Tempering System:  Not required. 
f. Supply Centers:  Adjustable. 
g. Mounting:  Deck, exposed. 
h. Handle(s):  Not applicable. 
i. Temperature Indicators:  Color-coded for hot and cold water. 
j. Inlet(s):  NPS 3/8 tubing, with NPS 1/2 male adaptor. 
k. Spout:  Rigid, brass. 
l. Spout Outlet:  Laminar flow. 
m. Operation:  Compression, manual Noncompression, manual. 
n. Drain:  See fixture. 

2.02 SINK FAUCETS 

A. Sink Faucets, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Chicago Faucets. 
c. Just Manufacturing Company. 
d. Kohler Co. 
e. Speakman Company. 

4. Description:  Faucet for sink-type medical plumbing fixtures.  Coordinate faucet 
inlets with supplies and fixture holes; coordinate outlet with spout and fixture 
receptor. 
a. Maximum Flow Rate:  2.2 gpm, unless otherwise indicated. 
b. Body Material:  Solid brass. 
c. Finish:  Polished chrome plate. 
d. Type:  Sink faucet. 
e. Tempering Device:  Not required. 
f. Mixing Valve:  Single control. 
g. Backflow Protection Device for Hose Outlet:  Not applicable. 
h. Supply Centers:  8 inches. 
i. Mounting:  Deck, concealed. 
j. Handle(s):  Not applicable. 
k. Temperature Indicators:  Color-coded for hot water on left and cold water on 

right. 
l. Inlet(s):  NPS 3/8 plain-end tubing. 
m. Spout:  Rigid, gooseneck, solid Swivel, gooseneck, solid brass with wall 

brace. 
n. Spout Outlet:  Plain end. 
o. Vacuum Breaker:  Not required. 
p. Operation:  Automatic, hard-wired electronic sensor. 

2.03 LAMINAR-FLOW FAUCET-SPOUT OUTLETS 

A. Laminar-Flow Faucet-Spout Outlets, See Plumbing Fixture Schedule: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. Chronomite Laboratories, Inc. 
b. NEOPERL, Inc. 

4. Description:  Chrome-plated-brass faucet-spout outlet that produces non-aerating 
laminar stream.  Include male or female thread that mates with faucet outlet for 
attachment to faucets where indicated and flow-rate range that includes flow of 
faucet. 

2.04 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Plumbing Products, Inc. 
f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation. 

3. Description:  Manufactured plastic wraps for covering medical plumbing fixture hot- 
and cold-water supplies and trap and drain piping.  Comply with Americans with 
Disabilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
a. TRUEBRO, Inc. 

3. Description:  Manufactured plastic enclosure for covering medical plumbing fixture 
hot- and cold-water supplies and trap and drain piping.  Comply with ADA 
requirements. 

2.05 FIXTURE SUPPORTS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
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4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

C. Lavatory Supports: 
1. Description:  Type  II, lavatory carrier with concealed arms and tie rod for wall-

mounting, lavatory-type medical plumbing fixture.  Include steel uprights with feet. 
2. Accessible-Fixture Support:  Include rectangular steel uprights. 

D. Sink Supports: 
1. Description:  Type  II, sink carrier with hanger plate, bearing studs, and tie rod for 

sink-type medical plumbing fixture.  Include steel uprights with feet. 

2.06 LAVATORIES 

A. Wall-Mounting Lavatories, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
c. Crane Plumbing, L.L.C./Fiat Products. 
d. Eljer. 
e. Kohler Co. 

4. Description:  Accessible, wall-mounting, vitreous-china medical plumbing fixture. 
a. Type:  With back. 
b. Size:  19 by 16 inches rectangular. 
c. Faucet Hole Punching:  Three holes, 4-inch centers. 
d. Faucet Hole Location:  Top. 
e. Color:  White. 
f. Faucet:  Lavatory for separate drain. 
g. Supplies:  NPS 3/8 chrome-plated copper tubes or flexible connectors with 

stops. 
h. Drain:  See faucet. 

1) Location:  Not applicable. 
i. Drain Piping:  NPS 1-1/4 by NPS 1-1/2 chrome-plated, cast-brass P-trap; 

NPS 1-1/2, 0.032-inch-0.045-inch-thick tubular brass waste to wall; and wall 
escutcheon. 

j. Protective Shielding Guard(s):   
k. Fixture Support:  Lavatory. 

B. Counter-Mounting Lavatories: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
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c. Crane Plumbing, L.L.C./Fiat Products. 
d. Eljer. 
e. Gerber Plumbing Fixtures LLC. 
f. Kohler Co. 

4. Description:  Accessible, vitreous-china, medical plumbing fixture. 
a. Type:  Self-rimming. 
b. Rectangular Lavatory Size:  20 by 18 inches. 
c. Oval Lavatory Size:  19 by 16 inches. 
d. Round Lavatory Size:  19 inches in diameter. 
e. Faucet Hole Punching:  Three holes, 4-inch centers. 
f. Faucet Hole Location:  Top. 
g. Color:  White. 
h. Faucet:  Lavatory Grip. 
i. Supplies:  NPS 3/8 chrome-plated copper tubes or flexible connectors with 

stops. 
j. Drain:  Grid. 
k. Location:  Not applicable. 
l. Drain Piping:  NPS 1-1/4 by NPS 1-1/2 chrome-plated, cast-brass P-trap; 

NPS 1-1/2, 0.045-inch-thick tubular brass waste to wall; and wall escutcheon. 
m. Protective Shielding Guard(s):   

2.07 UTILITY SINKS 

A. Stainless Steel Counter Mounted, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. Just Sinks  
b. Elkay 
c. American Standard Companies, Inc. 
d. Kohler Co. 

4. Description:  Counter mounted, stainless steel, ledge back, self-rimming, medical 
plumbing fixture. ASME A112.19.3/CSA B45.4 
a. Size:  20 by 18 inches. 
b. Faucet:  Mounted on ledge 
c. Fixture Support:  Counter mounted 
d. Metal Thickness: 0050 inch 
e. Drain: Grid with NPS 2 tailpiece 
f. Drain Location: Centered in compartment 
g. Supply Fittings: ASME A112.18.1/CSA B125.1 

a) Chrome plated brass compression stop with inlet connection 
matching water-supply piping type and size 

b) Loose key operation 
c) Risers: NPS 1/2, ASME A112.18.6, braided or corrugated stainless-

steel flexible hose.   
h. Waste Fittings: ASME A112.18..2/CSA B125.2 

a) Trap: NPS 2 
b) Chrome plated, two-piece, cast-brass trap and swivel elbow with 

0.032-inch thick bass tube to wall; and chrome plated brass or steel 
wall flange. 

i. Mounting: On counter with sealant. 
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2.08 CLINICAL SINKS 

A. Wall-Mounting Clinical Sinks, See Plumbing Fixture Schedule: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Eljer. 
d. Kohler Co. 

4. Description:  Wall-mounting, back-outlet, vitreous-china, flushing-rim, service-sink-
type medical plumbing fixture. 
a. Size:  Approximately 25 by 20 inches. 
b. Color:  White. 
c. Rim Guard:  Stainless steel on front and also on sides if flat rim. 
d. Faucet:  Sink. 
e. Flushometer:   
f. Bedpan Washer:   
g. Fixture Support:  Sink. 

B. Floor-Mounting Clinical Sinks: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. American Standard Companies, Inc. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Eljer. 
d. Kohler Co. 

4. Description:  Floor-mounting, bottom-outlet, vitreous-china, flushing-rim, service-
sink-type medical plumbing fixture.  Include bolt caps. 
a. Size:  Approximately 27 by 20 inches. 
b. Color:  White. 
c. Rim Guards:  Stainless steel on front and sides. 
d. Sink Base:  10-inch -high, cast terrazzo if required. 
e. Faucet:  Sink. 
f. Flushometer:   
g. Bedpan Washer:   

 
2.09        EYEWASH EQUIPMENT 

A. Sink, Fixed-Position, Plumbed Eyewash Unit 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
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3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. Haws Company 
b. Guardian Equipment 
c. Bradley Corporation 

4. Description:  
a. Capacity: Not less than 0.4 gpm for at least 15 minutes. 
b. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow 

regulator and stay-open control valve. 
c. Control-Valve Actuator: Paddle. 
d. Spray-Head Assembly: Two spray heads positioned over sink. 
e. Mounting: Attached to sink receptor 

B. Sink, Swivel-Type, Plumbed Eyewash Unit 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 
a. Haws Company 
b. Guardian Equipment 
c. Bradley Corporation 

4. Description:  
a. Capacity: Not less than 0.4 gpm for at least 15 minutes. 
b. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow 

regulator and stay-open control valve. 
c. Control-Valve Actuator: Movement of spray-head assembly to position over 

sink. 
d. Spray-Head Assembly: Two spray heads with offset piping. 

Mounting: Deck next to sink 
 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in for medical plumbing fixtures to verify actual locations of piping 
connections before fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Assemble medical plumbing fixtures, trim, fittings, and other components according to 
manufacturers' written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 
1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
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3. Use chair-type carrier supports with rectangular steel uprights for accessible 
fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install counter-mounting fixtures in and attached to casework. 

G. Install fixtures level and plumb according to roughing-in drawings. 

H. Install water-supply piping with stop on each supply to each fixture to be connected to 
domestic water piping.  Attach supplies to supports or substrate within pipe spaces 
behind fixtures.  Install stops in locations where they can be easily reached for operation. 
1. Exception:  Use ball, gate, or globe valve if stops are not specified with fixture.  

Valves are specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly 
connected to sanitary drainage system. 

J. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required. 

K. Install traps on fixture outlets. 
1. Exception:  Omit trap on fixtures with integral traps. 

L. Install escutcheons at piping wall penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for 
Plumbing." 

M. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are 
specified in Division 07 Section "Joint Sealants." 

3.03 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Connect water supplies from domestic water piping to medical plumbing fixtures. 

C. Connect drain piping from medical plumbing fixtures to sanitary waste and vent piping. 

D. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 
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3.04 FIELD QUALITY CONTROL 

A. Verify that installed medical plumbing fixtures are categories and types specified for 
locations where installed. 

B. Check that medical plumbing fixtures are complete with trim, faucets, fittings, and other 
specified components. 

C. Inspect installed medical plumbing fixtures for damage.  Replace damaged fixtures and 
components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units 
operate properly. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.05 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning medical 
plumbing fixtures, fittings, and controls. 

B. Replace washers and seals of leaking and dripping faucets and stops. 

3.06 CLEANING 

A. Clean medical plumbing fixtures, faucets, and other fittings with manufacturers' 
recommended cleaning methods and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall 
strainers and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, 
inspect exposed finishes and repair damaged finishes. 

3.07 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of medical plumbing fixtures for temporary facilities unless approved in 
writing by Owner. 

END OF SECTION 
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SECTION 23 00 10

MECHANICAL GENERAL REQUIREMENTS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. The General Conditions and Supplementary Conditions shall apply to and form part of 
this Division.

1.02 SUMMARY

A. Work includes, but is not limited to, the following:
1. Labor, material, equipment and transportation to complete the Work as shown on 

the drawings, specified herein and/or implied thereby.
2. A requirement of the plumbing sections shall be to provide make-up water and 

drain final connections to systems and equipment.
3. Work specified in Section 23 00 50 and other Division 23 Sections.

B. Work not included in this division:
1. Painting, except as hereinafter specified.  See Division 9 for painting.
2. Electrical, except for controls hereinafter specified.  See Division 26 for electrical.

1.03 DEFINITIONS

A. Unless otherwise specified, "all clarification form," "field direction by," "submittals to," 
"approved by," "processed by," "permission from," and like mentioned herein shall mean 
from/by/to Architect.

B. "Provide" means furnish and install referenced item with all appurtenances.

C. "Shall" indicates a mandatory requirement.

D. "Air conditioning" is defined as the treatment and/or handling of any air to any degree by 
the systems shown on the drawings and herein specified and is not restricted to 
refrigerated cooling.

1.04 DELIVERY AND STORAGE OF MATERIALS

A. Provide for the safety and good condition of all materials and equipment until final 
acceptance by the Owner.  Protect all materials and equipment from damage from any 
cause whatever, and provide adequate and proper storage facilities during the progress 
of the work.  Replace all damaged and defective work, material or equipment prior to 
filing application for final acceptance.  Properly protect all openings to equipment, piping, 
ductwork, accessories, etc. from dirt, dust, and debris prior to and during installation of 
the work.

1.05 CODES AND STANDARDS

A. Work and materials shall be in full accordance with the latest rules and regulations of the 
Local Fire Marshal; the National Electric Code (NEC); the Uniform Plumbing Code; the 
California Plumbing Code; California Administrative Code, Title 24, (CAL/OSHA); Local 
Building Codes; the Uniform Mechanical Code; the California Mechanical Code; Vol. II of 
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the Uniform Building Code; Volume I and II of the California Building Code; SMACNA 
“Guidelines for Seismic Restraints of Mechanical Systems”; and other applicable codes, 
laws or regulations of bodies lawfully empowered and having jurisdiction over this project.  
Nothing in the plans or specifications shall be construed to permit work not conforming to 
these codes.  When codes conflict with one another, provide larger, higher or more 
restrictive standards without additional costs.

1.06 PERMITS

A. Obtain all permits, patent rights, and licenses that are required for the performing of this 
work by all laws, ordinances, rules and regulations, or orders of any officer and/or body.  
Provide all notices necessary in connection therewith, and pay all fees relating thereto 
and all costs and expenses incurred on account thereof.  No work shall be covered 
before inspection by the jurisdictional authorities and observation by the Architect or his 
designated representative.

1.07 EXPLANATION AND PRECEDENCE OF DRAWINGS

A. Drawings and specifications are intended to be read together so that any work mentioned 
in one and not the other shall be executed the same as if mentioned in both.

B. For purposes of clearness and legibility, drawings are essentially diagrammatic.  The size 
and location of equipment is drawn to scale wherever possible.  Contractor shall make 
use of data in the contract documents and shall verify this information at the building site.

C. Where the contract specifications and/or drawings are in conflict, obtain clarification of 
such during bidding.  Where addenda for clarification of such is not timely, base the bid 
on the higher standards or more restrictive requirements; prior to fabrication, obtain 
written clarification.

D. The drawings indicate required size and points of termination of pipes, and suggest 
proper routes to conform to structure, avoid obstructions and preserve clearances.  It is 
not intended that drawings indicate necessary offsets.  The Contractor shall make the 
installation in such a manner as to conform to the structure, avoid obstructions, preserve 
headroom and keep openings and passageways clear, without further instructions or 
costs to the Owner.

E. It is intended that apparatus be located symmetrical with architectural elements.  Refer to 
architectural details in completing the correlating work.

F. The Contractor shall study drawings and specifications including, and not limited to, 
architectural, structural, mechanical, plumbing, fire protection, and electrical to determine 
conflict with ordinances and statutes.  Errors or omissions shall be reported in writing, 
and changes shall be included in the as-built drawings and the additional work performed 
at no cost to the Owner.

G. Submittal of bid shall indicate the Contractor has examined the site and drawings and 
has included required allowances in his bid.  No allowance shall be made for any error 
resulting from Contractor's failure to visit job site and to review drawings and 
specifications.  Bid shall include costs for required drawings and changes as outline 
above, all at no cost to owner.

1.08 RECORD DRAWINGS
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A. Provide and maintain on the job one complete set of blue line prints of the record 
drawings for all the mechanical and plumbing work.  Carefully record on this set of prints, 
work including piping, valves, etc., which is installed differently from that indicated in the 
specifications and on the drawings; locate dimensionally from fixed points.  The depth 
shall be indicated for all plugged wyes, tees and capped lines.

B. These record drawings shall be continuously kept up-to-date, and shall be available for 
inspection at all times.  Existing lines discovered shall be indicated on these drawings.

C. At completion of work, provide a neat and legible reproducible set of these up-to-date 
record drawings which shall be individually signed and dated by the Contractor and the 
job inspector as to their accuracy.

D. Record drawings shall be submitted for acceptance and approval to the Architect and 
Mechanical Engineer before final certificate of acceptance will be issued.

1.09 CUTTING AND PATCHING

A. Perform all cutting and fitting required for work of this section in rough construction of the 
building.  Obtain permission of the Structural Engineer prior to cutting any structural 
building elements.

B. All patching of finished construction of building shall be performed under the sections of 
specifications covering these materials by the trades at no additional cost to the Owner.

C. All cutting of concrete work by Contractor shall be by core drilling or concrete saw.  No 
cutting or coring shall be done without first obtaining the permission of the Architect and 
Owner.

D. All patching of existing surfaces shall match existing material and finish.

1.10 DAMAGE BY LEAKS

A. Contractor shall be responsible for damage to the grounds, walks, roads, buildings, 
finishes, surfaces, materials, equipment, piping systems, electrical systems and their 
equipment and contents, caused by leaks in the piping systems being installed or having 
been installed herein.  He shall repair at his expense all damage so caused.  All repair 
work shall be done as directed by the Architect and Owner.

1.11 EMERGENCY REPAIRS

A. The Owner reserves the right to make emergency repairs as required to keep equipment 
in operation without voiding the Contractor's guarantee bond nor relieving the Contractor 
of his responsibilities.

1.12 LOCATIONS

A. Coordinate in advance of the work, requirements for openings, equipment maintenance 
clearances, recesses and chases in the walls, partitions, equipment housekeeping pads, 
framing or openings.  Should furnishing this information be neglected, delayed or 
incorrect and additional cutting is found to be required, the cost of same shall be borne by 
the Contractor.  Nothing in this paragraph shall be construed to relieve the Contractor of 
the responsibility for providing and paying for the required core drilling and openings in 
existing work.
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B. Diagrammatic Indications on Drawings are:
1. Approximate only.
2. At various locations shown distorted for clarity.

C. Exact Locations Shall:
1. Be as required for proper installation in available space.
2. Avoid interference with architectural, electrical and structural features.
3. Be coordinated with the work of other trades toward the general purpose of having 

the work progress rapidly and smoothly with a minimum interference between one 
trade and another.

4. Preserve headroom and keep openings and passageways clear.
5. Have a neat arrangement symmetrical to the building lines, light and tile pattern.
6. Be in locations reasonably accessible for hung ceiling areas for maintenance from 

the floor below.  Specifically for equipment, valves, and other items requiring 
maintenance, adjustment and/or observation.

1.13 SUPPORTS, EQUIPMENT PADS, STAGING, ETC.

A. Construction supports required for the proper installation of equipment shall be in 
accordance with the drawings, manufacturer’s requirements, seismic requirements, and 
applicable codes.  Check architectural and structural drawings for equipment pads by 
others.  Provide staging, scaffolds, platforms, ladders or similar facilities required to 
properly install the work.

1.14 INTERRUPTION OF UTILITIES

A. This project includes elements of work which will require disconnection and modification 
of existing systems, with resultant outages.  These episodes must be strictly limited and 
controlled.  No outage affecting any portion of the existing facilities will be allowed without 
specified written authorization by the Owner, Architect and Engineer.

B. The Contractor shall schedule and coordinate all interruptions of utilities with the Architect 
and Owner within 30 days after award of contract.  The Contractor shall submit to the 
Owner a schedule of proposed interruptions.  At least 72 hours prior to the interruption, 
the contractor shall submit a request indicating the proposed date and duration of 
interruption, the work to be accomplished, the areas which will be affected and a 
proposed contingency plan to be followed in the event that normal service or facilities 
cannot be restored on schedule.  Do not commence work until the time, date, and 
contingency have been approved in writing by the Architect and Owner.

C. Provide, at no additional cost, any labor and materials necessary to restore services on a 
contingency basis should normal service or facilities not be restored on schedule.

D. Preparatory work associated with each interruption shall be performed during normal 
work hours.  The actual interruption required for tie-in shall be performed between 8 P.M. 
and 5 A.M.  Maximum shutdown during this period of any system shall be 4 hours.

1.15 SUBSTITUTIONS

A. If substitutions of controls or equipment require any changes in the architectural, 
structural, mechanical, plumbing or electrical work from that shown on the drawings, the 
extra cost of the equipment or architectural, structural, mechanical, plumbing or electrical 
work shall be responsibility of the Contractor requesting the substitution.  All substitutions 
shall be prior approved by the Architect before purchase by the contractor.



TCMC USP 800
Tri-City Medical Center MECHANICAL GENERAL REQUIREMENTS
SA Project No. 01667.00 23 00 10 - 5

B. If the Contractor proposes substitutions of any equipment specified herein or on the 
drawings, it shall be the Contractor's responsibility to obtain approval from the Architect 
for such equipment as well as approval for anchorage of such equipment from the 
Architect, Structural Engineer, and governing approval agencies.  All costs required for 
such approval shall be the responsibility of the Contractor requesting the substitution.

1.16 PREPARATION OF SUBMITTALS

A. Refer to Division 1.  In addition to the requirements of Division 1, provide the 
requirements specified herein.

B. Prior to commencement of work and in accordance with the General Requirements, 
submit for review six copies of proposed equipment and material submittals.  The 
Contractor shall verify the delivery dates are compatible with the specified construction 
schedule; and verify the equipment is sized to accommodate the conditions specified.  
Submittals shall include manufacturer’s names and model numbers and shall comply with 
specifications and drawings.  The Contractor shall bear the cost of changes necessary to 
accommodate substitutions if substitution is approved.

C. The project scope and work is defined in the contract documents. The contractor is 
responsible for determining the division of work between their subcontractors.

D. Provide formal submittal to Architect.  Review of the formal submittal is only for general 
conformance with design concept of project and general compliance with the information 
given in the contract documents.  The Contractor is responsible for confirmation and 
correlation of the dimensions, quantities and sizes, for information that pertains to 
fabrication methods or construction techniques, and for coordination of work of all trades.  
Deviations from Drawings and Specifications shall be clearly and completely indicated 
(by a separate letter) in the formal submittals.  Reviewed Submittals shall not relieve the 
Contractor of responsibility for errors or deviations.
1. Where specific model numbers and/or manufacturers are specified or shown, it is 

the intent of the contract documents to procure the specified item(s).  Alternate 
equipment may not be used unless data is submitted for consideration as a 
substitution in accordance with General Requirements and this section.

2. Model numbers used may not indicate all features or options required for this 
specific installation.  Modify the specified models to comply with the requirements, 
as specified or shown.

3. Product Data for Proposed Substitutions:
a. Submit copies of complete data, with drawings and samples as appropriate, 

including:
1) Comparison of the qualities of the proposed substitution with that 

specified.
2) Changes required in other elements of the work because of the 

substitution.
3) Affect on construction schedule.
4) Cost data comparing the proposed substitution with the product 

specified.
5) Availability of maintenance service and source of replacement 

materials.
6) Reference to three (3) projects similar to this where such equipment 

is installed and operating to two (2) or more years.
b. Acceptance of substitutions is entirely at the discretion of the Architect.

E. Formal submittals shall be complete with catalog data and information properly marked to 
indicate equality of material (where substitution is allowed and desired), adequacy in 
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capacity and performance to meet minimum capacities or performance as specified or 
indicated.  Arrange the submittals in the same sequence as these Specifications and 
indicate the Section and Paragraph number (in the upper right-hand side with tabs) for 
which each submittal is intended.  Incomplete submittals shall be rejected.

F. Do not fabricate, order or deliver materials or equipment until formal submittals have 
been approved.  Where material or equipment is used without such permission, it is 
deemed that the material or equipment shall be in complete compliance with drawings 
and specifications, without additional cost where such compliance is lacking and may be 
required to be altered in the field.

G. Submittals shall be bound and shall include, at a minimum, the following:
1. Complete bill of materials listing equipment furnished.
2. Catalog cut sheets of every component being provided (highlighted).
3. Provide completed blue-line shop drawings of the packaged equipment detailing all 

field connection points.
4. Dimensions, clearance requirements, weights, and capacities.
5. Wiring diagrams showing control interface as applicable.
6. Warranty sheets.
7. Pressure drops as applicable.

H. Contractor shall incur all costs for time spent by Engineer for review of more than two 
submittals on each item.  Costs shall be based on Engineer's hourly billing rate schedule 
at the time of review.  Rate schedule available upon request.  Engineer shall invoice the 
contractor upon completion of review and shall be paid by the contractor within 30 days 
of date of invoice.  Failure to remit will withdraw approval (if any) of submittals in 
question.

1.17 SHOP DRAWINGS:

A. Proceed with preparation of shop drawings immediately upon receiving an authorization 
to proceed for the project.  Shop drawings shall be originally prepared by the contractor.  
Provide shop drawings in electronic format.  Submit prior to material fabrication, order 
and installation.

B. Include:
1. Duct and pipe elevations.
2. Double line ductwork and piping (4” and larger).
3. Actual size of purchased equipment.
4. Access panels including ceiling panels.
5. Access clearances for equipment.
6. Actual locations of ceiling diffusers/ supply registers ad return registers.
7. Locations of structural penetrations such as beams.
8. Actual location of control panels and power connections to equipment.
9. Color coded duct and piping based on material used.
10. Minimum 1/4" scale drawings.
11. Label and tag schedule for equipment.
12. Duct transitions to clear beams or tight areas.
13. Room temperature sensor locations.
14. Point of connection to utilities outside the building.
15. Sections or 3-dimensional drawings of congested areas.
16. Gridlines.
17. Utility tunnel plans and sections indicating double line piping, hangers, supports 

and utilities from other trades.
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C. Coordinate with other trades.  Submit a copy to the General Contractor for distribution to 
other trades, including (but not limited to) controls, electrical, low voltage and fire 
sprinkler contractor.

D. Submit a copy to General Contractor for distribution to other trades, including electrical 
and fire sprinkler contractor.

E. Submit to commissioning agent for approval to assure design intent is met.

F. Upon receiving approval from commissioning agent, submit a complete set of shop 
drawings at one time to the mechanical engineer.

1.18 ELECTRICAL REQUIREMENTS

A. When electrical work is specified in subsequent sections to be furnished and installed by 
the Mechanical Contractor, it shall be installed in metallic conduit and in full accordance 
with the National Electric Code, the State of California Industrial Accident Commission's 
Safety Orders and the requirements of Division 26.

B. The power wiring, safety switches, combination controllers, disconnect switches, motor 
starters, circuit breakers, motor-control equipment forming part of motor control centers 
or switchgear assemblies, and the electrical connections of the mechanical equipment to 
the electrical power source shall be coordinated with and provided under Division 26.

C. Control Wiring:  Low voltage and line voltage conduit and wiring required for controlling 
mechanical equipment shall be provided under Division 23 of this specification (unless 
otherwise shown on Electrical Drawings).  Installation on these items shall comply with 
Division 16 requirements.  Coordinate with Division 26 for power requirements to 
mechanical control panels, terminal controllers, etc.

1.19 MOTORS

A. Before order is placed for electrical devices, the Contractor shall check with the Electrical 
contractor and verify requirements as to type, mounting voltage and current 
characteristics as well as to any special delivery instructions.

1.20 TESTS

A. Contractor shall make tests required by legally constituted authorities and as listed below.
1. Tests shall be made in the presence of the Owner or his representative and a duly 

authorized inspector.  The Owner or his representative shall be notified 5 days 
before tests are made.

2. Concealed work and insulated work shall remain uncovered until required testing 
has been performed and approved by the Owner.  If work to be tested is covered 
before the approval of the Owner or his authorized representative has been 
obtained, it shall be uncovered for testing at the Contractor's expense.

3. Obtain required documents of certification indicating approval, acceptance and 
compliance with the requirements of all administrative authorities having 
jurisdiction over the work.  No final payment shall be made until all such certificates 
are delivered to the Owner.

4. Furnish labor, materials, instruments and bear other costs in connection with all 
tests.

5. Piping systems, except as hereinafter noted, shall be given hydrostatic (with water) 
test of a least 150% of the maximum operating pressure but no less than 150 psig.
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6. Before making test, remove or valve off from the system, gauges, traps, and other 
apparatus or equipment which may be damaged by test pressure.

7. Install a calibrated test pressure gauge in the system to observe any loss in 
pressure.  Maintain the required test pressure for a sufficient length of time to 
enable an inspection to be made of all joints and connections.  Perform tests after 
installation and prior to acceptance.

8. Final pressures at the end of the test period shall be no more or less than that 
caused by expansion or contraction of the test medium due to temperature 
changes.

9. After tests have been made and leaks repaired, clean and flush systems as 
hereinafter specified.  Water piping shall be left under supply main pressure for the 
balance of the construction period.

10. Tests for mechanical, plumbing, and fire protection systems are specified within 
their own section.  Equipment and ductwork system tests are specified in the test 
and balance section.

11. Provide necessary provisions and tests for maintaining the operational condition 
and cleanliness of existing systems.

1.21 LABOR AND MATERIALS

A. A. Labor shall be carefully skilled for this kind of work, thorough and first class in all 
respects and under the direction of a competent foreman.

B. Materials shall be new, in perfect condition and of domestic manufacturer.  Materials for 
similar uses to be of same type and manufacturer.

C. Equipment shall bear the manufacturer's label showing performance characteristics.  
Identifying size number shall be given only when it is not practicable or customary to 
show performance characteristics.

D. Valves, pipe, fittings, etc., shall bear the manufacturer's name or trademark.

E. Unless otherwise specified herein, equipment and fixtures shall be installed in 
accordance with the manufacturer's recommendations, including recommended service 
and removal clearances.

1.22 PROTECTION AND CLEAN-UP

A. Protection:  Provide for the safety and good condition of materials and equipment until 
final acceptance of the Architect.  Protect materials and equipment from dirt, dust, debris, 
and damage from any cause whatever, and provide adequate and proper storage 
facilities during the progress of the work and replace all damaged and defective material, 
equipment or work precedent to filing application for final acceptance.

B. Cleaning:
1. Thoroughly clean all parts of the piping, ductwork, fixtures, apparatus and 

equipment.  All parts shall be thoroughly cleaned of dirt, dust, debris, cement, 
plaster and other materials, and all grease and oil spots removed.  Such surfaces 
shall be carefully wiped and all cracks and corners scraped out.

2. Exposed rough metal work shall be carefully brushed down with steel brushes to 
remove rust and other spots and left in clean condition to receive painter's finish.  
Where factory prime coat has been damaged, this Contractor shall be responsible 
for restoration of same.

1.23 ACCESS PANELS



TCMC USP 800
Tri-City Medical Center MECHANICAL GENERAL REQUIREMENTS
SA Project No. 01667.00 23 00 10 - 9

A. Access Doors and Panels:
1. Wherever volume dampers, fire dampers, smoke fire dampers, controls, valves or 

other items or parts of the installation which require periodic inspection or 
adjustments are concealed by permanent non-removable construction, an access 
door shall be provided.  Refer to Section 08310, “Access Doors and Frames.” 
Verify all locations with Architect.

1.24 MAINTENANCE, OPERATION INSTRUCTION, ETC.

A. General:  Thoroughly instruct the Owner's operators in every detail of operation of the 
system.  Provide the Owner with a list of all equipment, giving the manufacturer's name, 
model number, serial number, parts list and complete internal wiring diagrams.  All 
directions for operation furnished by the manufacturer shall be carefully saved and turned 
over to the Owner, together with written sequence of operation, operating and 
maintenance instructions for each system and its equipment.  Instruction shall consist of 
a minimum of four 8-hour periods over consecutive days and shall be 30% classroom 
and 70% at site location.  Coordinate scheduling of instruction times with Owner's 
operators.

B. Specific Data:  Submit four complete sets of the following data to the Owner for approval 
prior to acceptance of the installation, complete and at one time; (partial or separate data 
will not be accepted) data shall consist of the following:
1. Valve Directory:  Indicating valve number, location, function and normal operating 

position for each.
2. Color code schedule.
3. Equipment:  List of name plates, including name plate data.
4. Manufacturer's Literature:  Copies of manufacturer's instructions for operation and 

maintenance of all mechanical equipment, including replacement parts lists and 
drawings.  Mark or highlight brochure literature indicating the models, sizes, 
capacities, curve operating points, etc., in a manner to clearly indicate the 
equipment installed.  Remove all pages or sheets from the bulletin and catalogs 
that do not pertain to equipment installed on the project.

5. Written Instructions:  Typewritten instructions for operation and maintenance of the 
system composed of OPERATING INSTRUCTIONS, MAINTENANCE 
INSTRUCTIONS and a MAINTENANCE SCHEDULE.
a. OPERATING INSTRUCTIONS shall contain a brief description of the 

system.  Adjustments requiring the technical knowledge of the service 
agency personnel shall not be included in the operating instructions.  The 
fact such adjustments are required, however, shall be noted.

b. MAINTENANCE INSTRUCTIONS shall list each item of equipment requiring 
inspection, lubrication or service and describe the performance of such 
maintenance.

c. MAINTENANCE SCHEDULE shall list each item of equipment requiring 
maintenance, shall show the exact type of maintenance on every 
component of each item of equipment, and shall show when each item of 
equipment should be inspected or services.

d. Instructions:  Operating personnel shall be instructed in the operation of the 
system in accordance with typewritten, approved instructions.

C. Binders:  Provide complete sets of the above data in loose-leaf ring-type binders with 
permanent covers, with identification on front and on spine.

1.25 SPECIAL REQUIREMENTS
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A. During the guarantee period and as directed by the Owner, make any additional tests, 
adjustment, etc., that may be required and correct any defects or deficiencies arising 
from operation of the systems.  Operational tests shall be made during both heating and 
cooling seasons and on all systems.

B. Completion:
1. The entire mechanical system shall be commissioned in accordance with ASHRAE 

Guideline 1-1996 and the requirements of this specification.  A final commissioning 
report shall be approved by the Owner, Architect, and Mechanical Engineer prior to 
final acceptance of the work.

2. When the installation is complete and adjustments specified herein have been 
made, the system, shall be operated for a period of one week, during which time it 
shall be demonstrated to the Owner or his representative as being completed and 
operating in conformance with these specifications.  The Contractor shall schedule 
all work so that this time period, which is to confirm a "bug-free" system, will occur 
before the total project is accepted for substantial completion by Owner.

3. The work hereunder shall not be reviewed for final acceptance until operating and 
maintenance data, manufacturer's literature, valve directories, piping identification 
code directory, and nameplates specified herein have been approved and properly 
posted in the building.

1.26 WARRANTY/GUARANTEE

A. The contractor shall warranty/guarantee that materials, apparatus, and equipment 
furnished and installed under the mechanical division of these specifications shall be new 
and free from all defects.  Should any defects develop, within one year (unless a longer 
period is listed in other sections of the specifications) from the date of final acceptance by 
the owner or from the date of certificate of substantial completion, whichever is earlier, 
due to inferior or faulty materials and/or workmanship, the trouble shall be corrected by 
this Contractor without expense to the Owner.  Any defective materials or inferior 
workmanship noticed at the time of installation or during the guarantee period shall be 
corrected immediately to the entire satisfaction of the Owner.

B. The work shall be installed of such materials and in such a manner that:
1. The operation of all parts of the system shall be noiseless to the extent that no 

objectionable sound of operation will be heard outside of the rooms enclosing the 
apparatus or equipment.

2. Apparatus or equipment shall operate in accordance with detailed specifications 
covering each item.

3. Contractor shall, at his own expense, make any adjustments or changes required 
to produce a condition of quietness satisfactory to the Engineer or his 
representative.  Such adjustments or changes shall not reduce the performance or 
quantities called for on the drawings.

4. Contractor shall guarantee that his installation of all materials and equipment will 
meet the performance requirements of these specifications and that all equipment 
will deliver the specified or required capacities.

5. The Owner reserves the right to make temporary or emergency repairs as 
necessary to keep equipment in operating condition without voiding the guarantee 
contained herein nor relieving the Contractor of his responsibilities during the 
guarantee period.

6. Contractor shall be responsible for all damage to any part of the premises caused 
by leaks or break in pipe lines, fixtures or equipment furnished and installed under 
his contract for a period of one year after date of acceptance of the project by 
Owner.  He shall replace in kind, at his own expense, any and all items so 
damaged to the complete satisfaction of the Owner.
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PART 2 PRODUCTS  – NOT APPLICABLE

PART 3 EXECUTION – NOT APPLICABLE

END OF SECTION
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SECTION 23 00 50

BASIC MECHANICAL MATERIALS AND METHODS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following basic mechanical materials and methods to 
complement other Division 23 Sections.

1. Piping materials and installation instructions common to most piping systems.

2. Concrete base construction requirements.

3. Escutcheons.

4. Joining Materials.

5. Dielectric fittings.

6. Flexible connectors.

7. Mechanical sleeve seals.

8. Equipment nameplate data requirements.

9. Labeling and identifying mechanical systems and equipment is specified in 
Division 23 Section "Identification for the HVAC Piping and Equipment."

10. Non-shrink grout for equipment installations.

11. Field-fabricated metal and wood equipment supports.

12. Installation requirements common to equipment specification sections.

13. Cutting and patching.

14. Touchup painting and finishing.

B. Pipe and pipe fitting materials are specified in Division 22 piping system Sections.

1.03 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawl spaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants, but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters.
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F. The following are industry abbreviations for plastic materials:

1. ABS:  Acrylonitrile-butadiene-styrene plastic.

2. CPVC:  Chlorinated polyvinyl chloride plastic.

3. NP:  Nylon plastic.

4. PE:  Polyethylene plastic.

5. PVC:  Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:

1. CR:  Chlorosulfonated polyethylene synthetic rubber.

2. EPDM:  Ethylene propylene diene terpolymer rubber.

1.04 SUBMITTALS

A. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and 
identification materials and devices.

B. Shop Drawings:  Detail fabrication and installation for metal and wood supports and 
anchorage for mechanical materials and equipment.

C. Coordination Drawings:  For access panel and door locations.

D. Coordination Drawings:  Detail major elements, components, and systems of mechanical 
equipment and materials in relationship with other systems, installations, and building 
components.  Show space requirements for installation and access.  Indicate if sequence 
and coordination of installations are important to efficient flow of the Work.  Include the 
following:

1. Planned piping layout, including valve and specialty locations and valve-stem 
movement.

2. Clearances for installing and maintaining insulation.

3. Clearances for servicing and maintaining equipment, accessories, and specialties, 
including space for disassembly required for periodic maintenance.

4. Equipment and accessory service connections and support details.

5. Exterior wall and foundation penetrations.

6. Fire-rated wall and floor penetrations.

7. Sizes and location of required concrete pads and bases.

8. Scheduling, sequencing, movement, and positioning of large equipment into 
building during construction.

9. Floor plans, elevations, and details to indicate penetrations in floors, walls, and 
ceilings and their relationship to other penetrations and installations.

10. Reflected ceiling plans to coordinate and integrate installation of air outlets and 
inlets, light fixtures, communication system components, sprinklers, and other 
ceiling-mounted items.

E. Samples:  Of color, lettering style, and other graphic representation required for each 
identification material and device.

1.05 QUALITY ASSURANCE

A. Equipment Selection:  Equipment of higher electrical characteristics, physical 
dimensions, capacities, and ratings may be furnished provided such proposed equipment 
is approved in writing and connecting mechanical and electrical services, circuit breakers, 
conduit, motors, bases, and equipment spaces are increased.  Additional costs shall be 
approved in advance by appropriate Contract Modification for these increases.  If 
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minimum energy ratings or efficiencies of equipment are specified, equipment must meet 
design and commissioning requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, 
debris, and moisture.

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not 
exceed structural capacity of floor, if stored inside.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.

D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending.

1.07 SEQUENCING AND SCHEDULING

A. Coordinate mechanical equipment installation with other building components.

B. Arrange for pipe spaces, chases, slots, and openings in building structure during 
progress of construction to allow for mechanical installations.

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components, as they are constructed.

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment 
for efficient flow of the Work.  Coordinate installation of large equipment requiring 
positioning before closing in building.

E. Coordinate connection of mechanical systems with exterior underground and overhead 
utilities and services.  Comply with requirements of governing regulations, franchised 
service companies, and controlling agencies.

F. Coordinate requirements for access panels and doors if mechanical items requiring 
access are concealed behind finished surfaces.  Access panels and doors are specified 
in Division 8 Section "Access Doors and Frames."

G. Coordinate installation of identifying devices after completing covering and painting, if 
devices are applied to surfaces.  Install identifying devices before installing acoustical 
ceilings and similar concealment.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Dielectric Unions:

a. Epco Sales Inc.

b. Watts Industries, Inc.; Water Products Div.
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c. Zurn Industries, Inc.; Wilkins Div.

2. Dielectric Flanges:

a. Epco Sales Inc.

b. Watts Industries, Inc.; Water Products Div.

3. Dielectric-Flange Kits:

a. Calpico, Inc.

b. Central Plastics Co.

4. Dielectric Couplings:

a. Calpico, Inc.

b. Lochinvar Corp.

5. Dielectric Nipples:

a. Grinnell Corp.; Grinnell Supply Sales Co.

b. Victaulic Co. of America.

6. Metal, Flexible Connectors:

a. Grinnell Corp.; Grinnell Supply Sales Co.

b. McWane, Inc.; Tyler Pipe; Gustin-Bacon Div.

c. Metraflex Co.

7. Mechanical Sleeve Seals:

a. Calpico, Inc.

b. Metraflex Co.

c. Thunderline/Link-Seal.

2.02 PIPE AND PIPE FITTINGS

A. Refer to individual Division 22 piping Sections for pipe and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.03 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed 
below.

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, 
unless thickness or specific material is indicated.

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-
face or ring type, unless otherwise indicated.

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated.

E. Solder Filler Metals:  ASTM B 32.

1. Alloy E:  Approximately 95 percent tin and 5 percent antimony, lead free.

F. Brazing Filler Metals:  AWS A5.8.
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1. BCuP Series:  Copper-phosphorus alloys.

2. BAg1:  Silver alloy.

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded.

H. Solvent Cements:  Manufacturer's standard solvent cements for the following:

1. ABS Piping:  ASTM D 2235.

2. CPVC Piping:  ASTM F 493.

3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.

4. PVC to ABS Piping Transition:  ASTM D 3138.

I. Plastic Pipe Seals:  ASTM F 477, elastomeric gasket.

J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, 
carbon-steel bolts and nuts.

K. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure 
pipes.

1. Sleeve:  ASTM A 126, Class B, gray iron.

2. Followers:  ASTM A 47 malleable iron or ASTM A 536 ductile iron.

3. Gaskets:  Rubber.

4. Bolts and Nuts:  AWWA C111.

5. Finish:  Enamel paint.

2.04 DIELECTRIC FITTINGS

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 
prevent galvanic action and stop corrosion.

B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-
neck end types and matching piping system materials.

C. Insulating Material:  Suitable for system fluid, pressure, and temperature.

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 
pressure at 180 deg F.

E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
minimum working pressure as required to suit system pressures.

F. Dielectric-Flange Kits:  Field-assembled, companion-flange assembly, full-face or ring 
type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt 
sleeves, phenolic washers, and steel backing washers.

1. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig 
minimum working pressure as required to suit system pressures.

G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 
thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 
deg F.
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H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 
deg F.

2.05 FLEXIBLE CONNECTORS

A. General:  Fabricated from materials suitable for system fluid and that will provide flexible 
pipe connections.  Include 125-psig minimum working-pressure rating, unless higher 
working pressure is indicated, and ends according to the following:

1. 2-Inch NPS and Smaller:  Threaded.

2. 2-1/2-Inch NPS and Larger:  Flanged.

3. Option for 2-1/2-Inch NPS and Larger:  Grooved for use with keyed couplings.

B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with 
bronze wire braid.  Include copper-tube ends or bronze flanged ends, braze welded to 
hose.

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 
tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, welded to 
hose.

2.06 MECHANICAL SLEEVE SEALS

A. Description:  Modular design, with interlocking rubber links shaped to continuously fill 
annular space between pipe and sleeve.  Include connecting bolts and pressure plates.

2.07 PIPING SPECIALTIES

A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations:

1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed 
with welded longitudinal joint.

2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends.

3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated.

4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping 
flange.  Include clamping ring and bolts and nuts for membrane flashing.

a. Underdeck Clamp:  Clamping ring with set screws.

5. PVC:  Manufactured, permanent, with nailing flange for attaching to wooden forms.

6. PVC Pipe:  ASTM D 1785, Schedule 40.

7. PE:  Manufactured, reusable, tapered, cup shaped, smooth outer surface, with 
nailing flange for attaching to wooden forms.

B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required 
to conceal protruding fittings and sleeves.

1. ID:  Closely fit around pipe, tube, and insulation of insulated piping.

2. OD:  Completely cover opening.

3. Cast Brass:  Split casting, with concealed hinge and set screw.

a. Finish:  Polished chrome-plate.

4. Stamped Steel:  One piece, with spring clips and chrome-plated finish.

5. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated 
finish.

6. Cast-Iron Floor Plate:  One-piece casting.



TCMC USP 800
Tri-City Medical Center BASIC MECHANICAL MATERIALS AND METHODS
SA Project No. 01667.00 23 00 50 - 7

2.08 GROUT

A. Non-shrink, Nonmetallic Grout:  ASTM C 1107, Grade B.

1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, 
non-staining, noncorrosive, nongaseous, and recommended for interior and 
exterior applications.

2. Design Mix:  5000-psig, 28-day compressive strength.

3. Packaging:  Premixed and factory packaged.

PART 3 EXECUTION

3.01 PIPING SYSTEMS - COMMON REQUIREMENTS

A. General:  Install piping as described below, unless piping Sections specify otherwise.  
Individual Division 22 piping Sections specify unique piping installation requirements.

B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams 
indicate general location and arrangement of piping systems.  Indicated locations and 
arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, 
and other design considerations.  Install piping as indicated, unless deviations to layout 
are approved on Coordination Drawings.

C. Install piping to allow valve servicing.

D. Install piping at indicated slope.

E. Install components with pressure rating equal to or greater than system operating 
pressure.

F. Install piping in concealed interior and exterior locations, except in equipment rooms and 
service areas.

G. Install piping free of sags and bends.

H. Install exposed interior and exterior piping at right angles or parallel to building walls.  
Diagonal runs are prohibited, unless otherwise indicated.

I. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  
Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.

J. Install piping to allow application of insulation plus 1-inch clearance around insulation.

K. Locate groups of pipes parallel to each other, spaced to permit valve servicing.

L. Install fittings for changes in direction and branch connections.

M. Install couplings according to manufacturer's written instructions.

N. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 
partitions, and suspended ceilings according to the following:

1. Chrome-Plated Piping:  Cast brass, one piece, with set screw, and polished 
chrome-plated finish.
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2. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set 
screw.

3. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates.

4. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, 
and chrome-plated finish.

5. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips.

O. Sleeves are not required for core drilled holes.

P. Permanent sleeves are not required for holes formed by PE removable sleeves.

Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception:  Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas 2 inches above finished floor level.  Extend cast-
iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified.

2. Build sleeves into walls and slabs as work progresses.

3. Install sleeves large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation.  Use the following sleeve materials:

a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS.

b. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating 
gypsum-board partitions.

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane 
waterproofing.  Secure flashing between clamping flanges.  Install section of 
cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.  
Refer to Division 7 Section "Sheet Metal Flashing and Trim" for flashing.
1) Seal space outside of sleeve fittings with non-shrink, nonmetallic 

grout.

4. Except for underground wall penetrations, seal annular space between sleeve and 
pipe or pipe insulation, using elastomeric joint sealants.  Refer to Division 7 
Section "Joint Sealants" for materials.

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless 
otherwise indicated.

R. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and 
sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches in diameter and larger.

3. Assemble and install mechanical sleeve seals according to manufacturer's written 
instructions.  Tighten bolts that cause rubber sealing elements to expand and 
make watertight seal.

S. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  
Seal pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Assemble and install mechanical sleeve seals according to manufacturer's written 
instructions.  Tighten bolts that cause rubber sealing elements to expand and 
make watertight seal.
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T. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with fire stopping materials.  Refer to 
Division 7 Section "Firestopping" for materials.

U. Verify final equipment locations for roughing-in.

V. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements.

W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 
individual piping specification Sections:

1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly.

3. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter 
"The Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook."

4. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter 
"Pipe and Tube."

5. Threaded Joints:  Thread pipe with tapered pipe threads according to 
ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe 
ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:

a. Note internal length of threads in fittings or valve ends, and proximity of 
internal seat or wall, to determine how far pipe should be threaded into joint.

b. Apply appropriate tape or thread compound to external pipe threads, unless 
dry seal threading is specified.

c. Align threads at point of assembly.

d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is 
being threaded.

e. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 
corroded or damaged.  Do not use pipe sections that have cracked or open 
welds.

6. Welded Joints:  Construct joints according to AWS D10.12, "Recommended 
Practices and Procedures for Welding Low Carbon Steel Pipe," using qualified 
processes and welding operators according to "Quality Assurance" Article.

7. Flanged Joints:  Align flange surfaces parallel.  Select appropriate gasket material, 
size, type, and thickness for service application.  Install gasket concentrically 
positioned.  Assemble joints by sequencing bolt tightening to make initial contact of 
flanges and gaskets as flat and parallel as possible.  Use suitable lubricants on 
bolt threads.  Tighten bolts gradually and uniformly using torque wrench.

8. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces by wiping 
with clean cloth or paper towels.  Join pipe and fittings according to the following:

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, 
and solvent cements.

b. ABS Piping:  ASTM D 2235 and ASTM D 2661.

c. CPVC Piping:  ASTM D 2846 and ASTM F 493.

d. PVC Pressure Piping:  ASTM D 2672.

e. PVC Non-pressure Piping:  ASTM D 2855.

f. PVC to ABS Non-pressure Transition Fittings:  Procedure and solvent 
cement according to ASTM D 3138.

9. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with 
clean cloth or paper towels.  Join according to ASTM D 2657 procedures and 
manufacturer's written instructions.

a. Plain-End Pipe and Fittings:  Use butt fusion.
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b. Plain-End Pipe and Socket Fittings:  Use socket fusion.

X. Piping Connections:  Make connections according to the following, unless otherwise 
indicated:

1. Install unions, in piping 2-inch NPS and smaller, adjacent to each valve and at final 
connection to each piece of equipment with 2-inch NPS or smaller threaded pipe 
connection.

2. Install flanges, in piping 2-1/2-inch NPS and larger, adjacent to flanged valves and 
at final connection to each piece of equipment with flanged pipe connection.

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping 
materials of dissimilar metals.

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals.

3.02 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated.

B. Install equipment according to approved submittal data.  Portions of the Work are shown 
only in diagrammatic form.  Refer conflicts to Architect.

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated.

D. Install mechanical equipment to facilitate service, maintenance, and repair or 
replacement of components.  Connect equipment for ease of disconnecting, with 
minimum interference to other installations.  Extend grease fittings to accessible 
locations.

E. Install equipment giving right of way to piping installed at required slope.

F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to 
equipment shafts if possible.

3.03 PAINTING AND FINISHING

A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and 
application of paint.

B. Apply paint to exposed piping according to the following, unless otherwise indicated:

1. Interior, Ferrous Piping:  Use semi-gloss, acrylic-enamel finish.  Include finish coat 
over enamel undercoat and primer.

2. Interior, Galvanized-Steel Piping:  Use semi-gloss, acrylic-enamel finish.  Include 
two finish coats over galvanized metal primer.

3. Interior, Ferrous Supports:  Use semi-gloss, acrylic-enamel finish.  Include finish 
coat over enamel undercoat and primer.

4. Exterior, Ferrous Piping:  Use semi-gloss, acrylic-enamel finish.  Include two finish 
coats over rust-inhibitive metal primer.

5. Exterior, Galvanized-Steel Piping:  Use semi-gloss, acrylic-enamel finish.  Include 
two finish coats over galvanized metal primer.

6. Exterior, Ferrous Supports:  Use semi-gloss, acrylic-enamel finish.  Include two 
finish coats over rust-inhibitive metal primer.
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C. Paint visible sheet metal behind ceiling inlets and outlets flat black.

D. Do not paint piping specialties with factory-applied finish.

E. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish.

3.04 CONCRETE BASES

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 
both directions than supported unit.  Follow supported equipment manufacturer's setting 
templates for anchor bolt and tie locations.  Use 3000-psig, 28-day compressive-strength 
concrete and reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."

3.05 ERECTION OF METAL SUPPORTS AND ANCHORAGE

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor mechanical materials and equipment.

B. Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel."

3.06 ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor 
mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to 
view or will receive finish materials.  Tighten connections between members.  Install 
fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

3.07 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces 
necessary for mechanical installations.  Perform cutting by skilled mechanics of trades 
involved.

B. Repair cut surfaces to match adjacent surfaces.

3.08 GROUTING

A. Install nonmetallic, non-shrink, grout for mechanical equipment base bearing surfaces, 
pump and other equipment base plates, and anchors.  Mix grout according to 
manufacturer's written instructions.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placing of grout.

E. Place grout, completely filling equipment bases.
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F. Place grout on concrete bases to provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout according to manufacturer's written instructions.

END OF SECTION
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SECTION 23 05 00

COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Sleeves.
5. Escutcheons.
6. Grout.
7. HVAC demolition.
8. Equipment installation requirements common to equipment sections.
9. Painting and finishing.
10. Supports and anchorages.

1.03 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact 
by building occupants.  Examples include above ceilings and chases.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters.

F. The following are industry abbreviations for plastic materials:
1. CPVC:  Chlorinated polyvinyl chloride plastic.
2. PE:  Polyethylene plastic.
3. PVC:  Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:
1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
2. NBR:  Acrylonitrile-butadiene rubber.
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1.04 SUBMITTALS

A. Product Data:  For the following:
1. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Escutcheons.

B. Welding certificates.

1.05 QUALITY ASSURANCE

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel."

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current.

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics 
may be furnished provided such proposed equipment is approved in writing and connecting 
electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum 
energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, 
and moisture.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.07 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for HVAC installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for HVAC items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in 
Division 08 Section "Access Doors and Frames."

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by the 

manufacturers specified.
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2.02 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.03 JOINING MATERIALS

A. Refer to individual Division 23 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated.
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face 
or ring type, unless otherwise indicated.

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

2.04 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 
pressure at 180 deg F.
1. Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
minimum working pressure as required to suit system pressures.
1. Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
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c. Epco Sales, Inc.
d. Watts Industries, Inc.; Water Products Div.

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, 
phenolic washers, and steel backing washers.
1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
1. Manufacturers:

a. Calpico, Inc.
b. Lochinvar Corp.

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
1. Manufacturers:

a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.

2.05 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.
1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Metraflex Co.
c. Pipeline Seal and Insulator, Inc. Linkseal

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe.

3. Pressure Plates:  Plastic.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element.
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2.06 SLEEVES

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint.

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated.

2.07 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to 
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely 
covers opening.

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish.

C. One-Piece, Cast-Brass Type:  With set screw.
1. Finish:  Polished chrome-plated.

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
1. Finish:  Polished chrome-plated.

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish.

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, spring clips, and chrome-plated 
finish.

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

2.08 GROUT

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications.
2. Design Mix:  5000-psi, 28-day compressive strength.
3. Packaging:  Premixed and factory packaged.

PART 3 EXECUTION

3.01 HVAC DEMOLITION

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective 
Structure Demolition" for general demolition requirements and procedures.

B. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to 
be removed.
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or 

plug remaining piping with same or compatible piping material.
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2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material.

3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material.

4. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork 
material.

5. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make 
equipment operational.

7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity 
and quality.

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 23 Sections specifying 
piping systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and calculate 
friction loss, expansion, pump sizing, and other design considerations.  Install piping as 
indicated unless deviations to layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment 
rooms and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at 
right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Install piping to allow application of insulation.

K. Select system components with pressure rating equal to or greater than system operating 
pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish.
c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
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d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-
brass type with polished chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 
stamped-steel type.

f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, 
cast-brass type with polished chrome-plated finish.

g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 
type or split-plate, stamped-steel type with concealed hinge and set screw.

h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 
polished chrome-plated finish.

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 
concealed hinge and set screw or spring clips.

j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type.
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw 

or spring clips.
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type.
2. Existing Piping:  Use the following:

a. Chrome-Plated Piping:  Split-casting, cast-brass type with chrome-plated finish.
b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge and spring 

clips.
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-plate, 

stamped-steel type with concealed hinge and spring clips.
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-brass 

type with chrome-plated finish.
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-plate, stamped-steel 

type with concealed hinge and set screw.
g. Bare Piping in Unfinished Service Spaces:  Split-casting, cast-brass type with 

polished chrome-plated finish.
h. Bare Piping in Unfinished Service Spaces:  Split-plate, stamped-steel type with 

concealed hinge and set screw or spring clips.
i. Bare Piping in Equipment Rooms:  Split-casting, cast-brass type.
j. Bare Piping in Equipment Rooms:  Split-plate, stamped-steel type with set screw or 

spring clips.
k. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting, floor-plate 

type.

M. Sleeves are not required for core-drilled holes.

N. Permanent sleeves are not required for holes formed by removable PE sleeves.

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs.

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings 
below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 
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a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions.
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Refer to Division 07 Section 
"Sheet Metal Flashing and Trim" for flashing.
1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe 
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 07 Section "Joint Sealants" for materials and installation.

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals.
1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make 
watertight seal.

R. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 
Section "Penetration Firestopping" for materials.

S. Verify final equipment locations for roughing-in.

T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements.

3.03 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly.

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32.

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full ID.  Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified.
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2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds.

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

3.04 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment.
3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 

dissimilar metals.
4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 

materials of dissimilar metals.
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3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated.

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to 
other installations.  Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

3.06 PAINTING

A. Painting of HVAC systems, equipment, and components is specified in Division 09 Sections 
"Interior Painting" and "Exterior Painting."

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials 
and procedures to match original factory finish.

3.07 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor HVAC materials and equipment.

C. Field Welding:  Comply with AWS D1.1.

3.08 GROUTING

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment 
base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION
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SECTION 23 05 13

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems 
up to 600 V and installed at equipment manufacturer's factory or shipped separately by 
equipment manufacturer for field installation.

1.03 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible 
with the following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4. Ambient and environmental conditions of installation location.

PART 2 PRODUCTS

2.01 GENERAL MOTOR REQUIREMENTS

A. Comply with requirements in this Section except when stricter requirements are specified 
in HVAC equipment schedules or Sections.

B. Comply with NEMA MG 1 unless otherwise indicated.

C. Comply with IEEE 841 for severe-duty motors.

2.02 MOTOR CHARACTERISTICS

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 
above sea level.

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or considering 
service factor.

2.03 POLYPHASE MOTORS

A. Description:  NEMA MG 1, Design B, medium induction motor.

B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
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C. Service Factor:  1.15.

D. Multispeed Motors:  Variable torque.
1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Multispeed Motors:  Separate winding for each speed.

F. Rotor:  Random-wound, squirrel cage.

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust 
loading.

H. Temperature Rise:  Match insulation rating.

I. Insulation:  Class F.

J. Code Letter Designation:
1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T.

2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 
requirements for controller with required motor leads.  Provide terminals in motor terminal 
box, suited to control method.

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer.
1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed 

and tested to resist transient spikes, high frequencies, and short time rise pulses 
produced by pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors.

C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

2.05 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application:
1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading.
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D. Motors 1/20 HP and Smaller:  Shaded-pole type.

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature 
returns to normal range.

PART 3 EXECUTION (Not Applicable)

END OF SECTION
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SECTION 23 05 19

METERS AND GAGES FOR HVAC PIPING

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Liquid-in-glass thermometers.
2. Light-activated thermometers.
3. Thermowells.
4. Dial-type pressure gages.
5. Gage attachments.
6. Test plugs.
7. Test-plug kits.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Wiring Diagrams:  For power, signal, and control wiring.

C. Product Certificates:  For each type of meter and gage, from manufacturer.

D. Operation and Maintenance Data:  For meters and gages to include in operation and 
maintenance manuals.

PART 2 PRODUCTS

2.01 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 
comparable product by one of the following:
a. Trerice, H. O. Co.
b. Weiss Instruments, Inc.
c. Weksler.

3. Standard:  ASME B40.200.
4. Case:  Cast aluminum; 7-inch nominal size unless otherwise indicated.
5. Case Form:  Adjustable angle unless otherwise indicated.
6. Tube:  Glass with magnifying lens and blue organic liquid.
7. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F.
8. Window:  Glass or plastic.
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9. Stem:  Aluminum and of length to suit installation.
a. Design for Air-Duct Installation:  With ventilated shroud.
b. Design for Thermowell Installation:  Bare stem.

10. Connector:  1-1/4 inches, with ASME B1.1 screw threads.
11. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range.

B. Plastic-Case, Industrial-Style, Liquid-in-Glass Thermometers:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Ernst Flow Industries.
b. Marsh Bellofram.
c. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
d. Weiss Instruments, Inc.
e. WIKA Instrument Corporation - USA.
f. Weksler.

2. Standard:  ASME B40.200.
3. Case:  Plastic; 7-inch nominal size unless otherwise indicated.
4. Case Form:  Adjustable angle unless otherwise indicated.
5. Tube:  Glass with magnifying lens and blue or red organic liquid.
6. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F.
7. Window:  Glass or plastic.
8. Stem:  Aluminum and of length to suit installation.

a. Design for Thermowell Installation:  Bare stem.
9. Connector:  1-1/4 inches, with ASME B1.1 screw threads.
10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range.

2.02 LIGHT-ACTIVATED THERMOMETERS

A. Direct-Mounted, Light-Activated Thermometers:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Trerice, H. O. Co.
b. Weiss Instruments, Inc.
c. WIKA Instrument Corporation - USA.
d. Winters Instruments - U.S.

2. Case:  Plastic; 7-inch nominal size unless otherwise indicated.
3. Scale(s):  Deg F.
4. Case Form:  Adjustable angle.
5. Connector:  1-1/4 inches, with ASME B1.1 screw threads.
6. Stem:  Aluminum and of length to suit installation.

a. Design for Thermowell Installation:  Bare stem.
7. Display:  Digital.
8. Accuracy:  Plus or minus 2 deg F.

2.03 THERMOWELLS

A. Thermowells:
1. Standard:  ASME B40.200.
2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
3. Material for Use with Copper Tubing:  CNR or CUNI.
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4. Material for Use with Steel Piping:  CRES.
5. Type:  Stepped shank unless straight or tapered shank is indicated.
6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
7. Internal Threads:  1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
8. Bore:  Diameter required to match thermometer bulb or stem.
9. Insertion Length:  Length required to match thermometer bulb or stem.
10. Lagging Extension:  Include on thermowells for insulated piping and tubing.
11. Bushings:  For converting size of thermowell's internal screw thread to size of 

thermometer connection.

B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

2.04 PRESSURE GAGES

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Ernst Flow Industries.
b. Marsh Bellofram.
c. Trerice, H. O. Co.
d. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
e. Weiss Instruments, Inc.
f. WIKA Instrument Corporation - USA.

2. Standard:  ASME B40.100.
3. Case:  Liquid-filled type(s); cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
5. Pressure Connection:  Brass, with NPS 1/4 or NPS 1/2 NPS 1/2, ASME B1.20.1 pipe 

threads and bottom-outlet type unless back-outlet type is indicated.
6. Movement:  Mechanical, with link to pressure element and connection to pointer.
7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi.
8. Pointer:  Dark-colored metal.
9. Window:  Glass or plastic.
10. Ring:  Stainless steel.
11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.

2.05 GAGE ATTACHMENTS

A. Snubbers:  ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 
piston or porous-metal-type surge-dampening device.  Include extension for use on insulated 
piping.

B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe 
threads.

2.06 TEST PLUGS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Flow Design, Inc.
2. Peterson Equipment Co., Inc.
3. Sisco Manufacturing Company, Inc.
4. Trerice, H. O. Co.
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B. Description:  Test-station fitting made for insertion into piping tee fitting.

C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include 
extended stem on units to be installed in insulated piping.

D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.

F. Core Inserts:  EPDM self-sealing rubber.

2.07 TEST-PLUG KITS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Flow Design, Inc.
2. Peterson Equipment Co., Inc.
3. Sisco Manufacturing Company, Inc.
4. Trerice, H. O. Co.

B. Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage and adapter, 
and carrying case.  Thermometer sensing elements, pressure gage, and adapter probes shall 
be of diameter to fit test plugs and of length to project into piping.

C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and 
tapered-end sensing element.  Dial range shall be at least 25 to 125 deg F.

D. High-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and 
tapered-end sensing element.  Dial range shall be at least 0 to 220 deg F.

E. Pressure Gage:  Small, Bourdon-tube insertion type with 2- to 3-inch-diameter dial and probe.  
Dial range shall be at least 0 to 100 psig.

F. Carrying Case:  Metal or plastic, with formed instrument padding.

2.08 FLOWMETERS

A. In-line Body Electromagnetic Flow Meter:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. ONICON Incorporated.
b. Spirax Sarco, Inc.

2. Description:
a. No moving parts.
b. Suitable for flow measurement of fluids with electrical conductivity more than 5 micro-

Siemens per cm.
c. Inherent bi-directional flow measurement.
d. Flow measurement with three pipe diameters upstream and two pipe diameters 

downstream.
e. Wet calibrate and tag meters to standards traceable to NIST, and provide each meter 

with a certificate of calibration.
f. Transmitter remote from meter.

3. Performance:
a. Accuracy for Velocities between 3.3 and 33 fps: Within 0.2 percent of reading.
b. Accuracy for Velocities between 1.0 and 3.3 fps: Within 0.75 percent of reading.
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c. Accuracy for Velocities Less than 1.0 fps: Within 0.0075 fps.
d. Ambient Temperature: Minus 4 to plus 140 deg F.
e. Process Temperature: Minus 4 to 212 deg F.
f. Pressure: 225 psig.

4. Analog Output Current Signal:
a. Two-wire, 4- to 20-mA dc current source.
b. Signal capable of operating into 1000-ohm load.
c. Isolated.

5. Digital Output Signal: Two, programmable, digital/pulse outputs configurable for 
frequency, pulse, or directional flow.

6. Operator Interface:
a. Keypad.
b. Digital Display: Multiple-line digital display of alphanumerical characters.
c. LED for normal and alarm operation.

7. Construction:
a. Body: Type 316 stainless steel.
b. Body Liner Material: PTFE.
c. Flow Tube: Type 304 stainless steel.
d. Connection: 150 Class flange.
e. Electrodes: Type 316 stainless steel. Quantity determined by manufacturer based on 

application.
f. Electronics Enclosure:

1) Painted aluminum.
2) Removable cover.
3) NEMA 250, Type 6.



TCMC USP 800
Tri-City Medical Center METERS AND GAGES FOR HVAC PIPING
SA Project No. 01667.00 23 05 19 - 6

PART 3 EXECUTION

3.01 INSTALLATION

A. Install thermowells with socket extending to center of pipe and in vertical position in piping 
tees.

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if 
required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 
most readable position.

G. Install valve and snubber in piping for each pressure gage for fluids (except steam).

H. Install test plugs in piping tees.

I. Assemble and install connections, tubing, and accessories between flow-measuring elements 
and flowmeters according to manufacturer's written instructions.

J. Install flowmeter elements in accessible positions in piping systems.

K. Install permanent indicators on walls or brackets in accessible and readable positions.

L. Install connection fittings in accessible locations for attachment to portable indicators.

M. Install thermometers in the following locations:
1. Inlet and outlet of each hydronic zone.
2. Inlet and outlet of each hydronic boiler.
3. Two inlets and two outlets of each chiller.
4. Inlet and outlet of each hydronic coil in air-handling units.
5. Two inlets and two outlets of each hydronic heat exchanger.
6. Outside-, return-, supply

N. Install pressure gages in the following locations:
1. Inlet and outlet of each boiler water connection.
2. Suction and discharge of each pump.
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3.02 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and 
maintenance of meters, gages, machines, and equipment.

B. Connect flowmeter-system elements to meters.

C. Connect flowmeter transmitters to meters.

3.03 ADJUSTING

A. After installation, calibrate meters according to manufacturer's written instructions.

B. Adjust faces of meters and gages to proper angle for best visibility.

3.04 THERMOMETER SCHEDULE

A. Thermometers at boiler and water heater inlets and outlets shall be one of the following: 
1. Industrial-style, liquid-in-glass type.
2. Direct-mounted, light-activated type.

B. Thermometer stems shall be of length to match thermowell insertion length.

3.05 THERMOMETER SCALE-RANGE SCHEDULE

A. Scale Range for Heating, Hot-Water Piping:  30 to 240 deg F.

3.06 PRESSURE-GAGE SCHEDULE

A. Pressure gages at hot water inlet and outlet of each boiler and water heater shall be the 
following: 
1. Liquid-filled, direct-mounted, metal case.

B. Pressure gages at suction and discharge of each pump shall be one of the following: 
1. Liquid-filled, direct-mounted, metal case.

3.07 PRESSURE-GAGE SCALE-RANGE SCHEDULE

A. Scale Range for Heating, Hot-Water Piping:  0 to 100 psi.

3.08 FLOWMETER SCHEDULE

A. Flowmeters for Heating, Hot-Water Piping:  Vortex-shedding type.

END OF SECTION
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SECTION 23 05 23

GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Bronze ball valves.
2. Iron, single-flange butterfly valves.
3. Bronze Swing check valves.

B. Related Sections:
1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
2. Division 23 Section "Identification for HVAC Piping and Equipment" for valve tags and 

schedules.

1.03 DEFINITIONS

A. CWP:  Cold working pressure.

B. EPDM:  Ethylene propylene copolymer rubber.

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS:  Nonrising stem.

E. OS&Y:  Outside screw and yoke.

F. RS:  Rising stem.

1.04 SUBMITTALS

A. Product Data:  For each type of valve indicated.

1.05 QUALITY ASSURANCE

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer.

B. ASME Compliance:
1. ASME B31.9 for building services piping valves..

1.06 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
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2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.

B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS FOR VALVES

A. Refer to HVAC valve schedule articles for applications of valves.

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures.

C. Valve Sizes:  Same as upstream piping unless otherwise indicated.

D. Valve Actuator Types:
1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
2. Handwheel:  For valves other than quarter-turn types.
3. Handlever:  For quarter-turn valves NPS 6 and smaller.
4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 

plug valves, for each size square plug-valve head.
5. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size 

and with chain for mounting height, as indicated in the "Valve Installation" Article.

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
1. Gate Valves:  With rising stem.
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation.

3. Butterfly Valves:  With extended neck.

F. Valve-End Connections:
1. Flanged:  With flanges according to ASME B16.1 for iron valves.
2. Grooved:  With grooves according to AWWA C606.
3. Threaded:  With threads according to ASME B1.20.1.
4. Soldered Joint: With according to ASME B16.18.

G. Valve Bypass and Drain Connections:  MSS SP-45.

2.02 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
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a. Conbraco Industries, Inc.; Apollo Valves.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-110.
b. SWP Rating:  150 psig.
c. CWP Rating:  600 psig.
d. Body Design:  Two piece.
e. Body Material:  Bronze.
f. Ends:  Threaded.
g. Seats:  PTFE or TFE.
h. Stem:  Stainless steel.
i. Ball:  Stainless steel, vented.
j. Port:  Full.

2.03 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
a. Bray Controls; a division of Bray International.
b. Conbraco Industries, Inc.; Apollo Valves.
c. Crane Co.; Crane Valve Group; Center Line.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Hammond Valve.

2. Description:
a. Standard:  MSS SP-67, Type I.
b. CWP Rating:  150 psig.
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange.
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.
e. Seat:  EPDM.
f. Stem:  One- or two-piece stainless steel.
g. Disc:  Aluminum-Bronze

B. Class 125, Lift Check Valves with Nonmetallic TFE Disc:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. NIBCO INC.
b. Crance Co.
c. Powell Valves.

2. Description:
a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  200 psig.
c. Body Design:  Vertical flow.
d. Body Material:  ASTM B 584 alloy C844, bronze.
e. Ends:  Threaded.
f. Disc:  PTFE, or TFE.
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2.04 BRONZE SWING CHECK VALVES

A. Class 150, Bronze Swing Check Valves with Nonmetallic Disc:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Milwaukee Valve Company.
c. NIBCO INC.

2. Description:
a. Standard:  MSS SP-80, Type 4.
b. CWP Rating:  300 psig.
c. Body Design:  Horizontal flow.
d. Body Material:  ASTM B 62, bronze.
e. Ends:  Threaded.
f. Disc:  PTFE or TFE.
g.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling.

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.02 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install chainwheels on operators for ball butterfly globe and plug valves NPS 4 and larger and 
more than 96 inches above floor.  Extend chains to 60 inches above finished floor.

F. Install check valves for proper direction of flow and as follows: 
1. Center-Guided Check Valves:  In horizontal or vertical position, between flanges.
2. Lift Check Valves:  With stem upright and plumb.
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3.03 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs.

3.04 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Shutoff Service:  Ball, butterfly valves.
2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
3. Throttling Service except Steam:  Globe or angle or butterfly valves.
4. Pump-Discharge Check Valves:

a. NPS 2 and Smaller:  Bronze swing check valves with nonmetallic disc.
b. NPS 2-1/2 and Larger:  iron, center-guided, resilient-seat check valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of 
valves with higher SWP classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-

end option is indicated in valve schedules below.
2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-

end option is indicated in valve schedules below.
3. For Copper Tubing, NPS 5 and Larger:  Flanged ends.
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below.
6. For Steel Piping, NPS 5 and Larger:  Flanged ends.

3.05 HEATING, HOT WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
1. Ball Valves  
2. Bronze Swing Check Valves  

B. Pipe NPS 2-1/2 and Larger:
1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12  

END OF SECTION
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SECTION 23 05 29

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Equipment supports.

B. Related Sections:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment supports.
2. Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for 

vibration isolation devices.
3. Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

1.03 DEFINITIONS

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.04 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7.
1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction.

1.05 SUBMITTALS

A. Product Data:  For each type of product indicated.



TCMC USP 800 HANGERS AND SUPPORTS FOR HVAC 
Tri-City Medical Center PIPING AND EQUIPMENT
SA Project No. 01667.00 23 05 29 - 2

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components:
1. Trapeze pipe hangers.
2. Metal framing systems.
3. Equipment supports.

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.
1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations:  Calculate requirements for designing trapeze hangers.

D. Welding certificates.

1.06 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code.

PART 2 PRODUCTS

2.01 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

B. Copper Pipe Hangers:
1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components.
2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.02 TRAPEZE PIPE HANGERS

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and 
U-bolts.

2.03 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
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c. Flex-Strut Inc.
d. Unistrut Corporation; Tyco International, Ltd.

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes.

3. Standard:  MFMA-4.
4. Channels:  Continuous slotted steel channel with inturned lips.
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel.
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
7. Metallic Coating:  Electroplated zinc.

2.04 THERMAL-HANGER SHIELD INSERTS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Carpenter & Paterson, Inc.
2. Clement Support Services.
3. ERICO International Corporation.
4. National Pipe Hanger Corporation.
5. PHS Industries, Inc.
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
7. Piping Technology & Products, Inc.
8. Rilco Manufacturing Co., Inc.
9. Value Engineered Products, Inc.

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or 
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 
strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or 
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 
strength.

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature.

2.05 FASTENER SYSTEMS

A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate 
for supported loads and building materials where used.

2.06 EQUIPMENT SUPPORTS

A. Description:  Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes.

2.07 MISCELLANEOUS MATERIALS

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized.
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B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications.
1. Properties:  Nonstaining, noncorrosive, and nongaseous.
2. Design Mix:  5000-psi, 28-day compressive strength.

PART 3 EXECUTION

3.01 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers.
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M.

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions.

F. Pipe Stand Installation:
1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 

smooth roof surface.  Do not penetrate roof membrane.
2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and 

mount on permanent, stationary roof curb.  See Division 07 Section "Roof Accessories" 
for curbs.

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units.

J. Install lateral bracing with pipe hangers and supports to prevent swaying.
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K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

L. Load Distribution:  Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment.

M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping.

N. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation.

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert 
with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation.
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution 

plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 

shall span an arc of 180 degrees.
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution 

plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe:  Not less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
b. NPS 4:  12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield.

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.

3.02 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor.

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.03 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports.

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations.
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C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.

3.04 ADJUSTING

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.05 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

3.06 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications.

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal-hanger shield inserts for insulated piping and tubing.

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified 
in piping system Sections, install the following types:
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1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F,pipes 
NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes 
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required.

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8.

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8.

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8.

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3.

12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction.
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange.

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction might occur.

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur.

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction.

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps.
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K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

L. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 

pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 

channels, or angles.
4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large.
6. C-Clamps (MSS Type 23):  For structural shapes.
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge.
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads.
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel.
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads:
a. Light (MSS Type 31):  750 lb.
b. Medium (MSS Type 32):  1500 lb.
c. Heavy (MSS Type 33):  3000 lb.

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited.

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 

prevent crushing insulation.
3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-

1/4 inches.
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs.



TCMC USP 800 HANGERS AND SUPPORTS FOR HVAC 
Tri-City Medical Center PIPING AND EQUIPMENT
SA Project No. 01667.00 23 05 29 - 9

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability 
factor to 25 percent to allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support.

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types:
a. Horizontal (MSS Type 54):  Mounted horizontally.
b. Vertical (MSS Type 55):  Mounted vertically.
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction.

END OF SECTION
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SECTION 23 05 48

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Isolation pads.
2. Restraining braces and cables.

1.03 DEFINITIONS

A. IBC:  International Building Code.

B. ICC-ES:  ICC-Evaluation Service.

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California.

1.04 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:
1. Site Class as Defined in the IBC:  D.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: IV.

1.05 SUBMITTALS

A. Product Data: For the following:
1. Include rated load, rated deflection, and overload capacity for each vibration isolation 

device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 

type and size of seismic-restraint component used.
a. Tabulate types and sizes of seismic restraints, complete with report numbers and 

rated strength in tension and shear as evaluated by OSHPD.
b. Annotate to indicate application of each product submitted and compliance with 

requirements.
3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined loads.

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation.
1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 

operation, seismic and wind forces required to select vibration isolators, seismic and wind 
restraints, and for designing vibration isolation bases.
a. Coordinate design calculations with wind load calculations required for equipment 

mounted outdoors.  Comply with requirements in other Division 22 Sections for 
equipment mounted outdoors.
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2. Riser Supports:  Include riser diagrams and calculations showing anticipated expansion 
and contraction at each support point, initial and final loads on building structure, spring 
deflection changes, and seismic loads.  Include certification that riser system has been 
examined for excessive stress and that none will exist.

3. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, base weights, equipment static loads, power transmission, component 
misalignment, and cantilever loads.
a. Coordinate seismic-restraint and vibration isolation details with wind-restraint details 

required for equipment mounted outdoors.  Comply with requirements in other 
Division 22 Sections for equipment mounted outdoors.

b. Preapproval and Evaluation Documentation:  By OSHPD, showing maximum ratings 
of restraint items and the basis for approval (tests or calculations).

C. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and equipment 
with other systems and equipment in the vicinity, including other supports and seismic 
restraints.

D. Welding certificates.

E. Qualification Data:  For professional engineer and testing agency.

F. Field quality-control test reports.

1.06 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent.

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

PART 2 PRODUCTS

2.01 VIBRATION ISOLATOR PADS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
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C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following:
1. Amber/Booth Company, Inc.
2. California Dynamics Corporation.
3. Mason Industries.
4. Sausse.

D. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes 
that match requirements of supported equipment.
1. Resilient Material:  Oil- and water-resistant neoprene.

2.02 SEISMIC-RESTRAINT DEVICES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following:
1. Amber/Booth Company, Inc.
2. California Dynamics Corporation.
3. Cooper B-Line, Inc.; a division of Cooper Industries.
4. Hilti, Inc.
5. Kinetics Noise Control.
6. Mason Industries.
7. TOLCO Incorporated; a brand of NIBCO INC.
8. Unistrut; Tyco International, Ltd.
9. Sausse.

D. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by OSHPD.
1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 

components shall be at least four times the maximum seismic forces to which they will be 
subjected.

E. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, 
and replaceable resilient isolation washers and bushings.
1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or 

female-wedge type.
2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene.
3. Maximum 1/4-inch air gap, and minimum 1/4-inch-thick resilient cushion.

F. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces.

G. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; 
and with a minimum of two clamping bolts for cable engagement.
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H. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod.

I. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchor bolts and studs.

J. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices used.

K. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face.

L. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488.  Minimum length of eight 
times diameter.

M. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless 
steel for exterior applications.  Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488.

2.03 FACTORY FINISHES

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping.
1. Powder coating on springs and housings.
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
3. Baked enamel or powder coat for metal components on isolators for interior use.
4. Color-code or otherwise mark vibration isolation and seismic- and wind-control devices to 

indicate capacity range.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control 
devices for compliance with requirements for installation tolerances and other conditions 
affecting performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 APPLICATIONS

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application 
by OSHPD.
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B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits.

3.03 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof 
curbs, equipment supports, and roof penetrations.

B. Equipment Restraints:
1. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  Locate 

snubbers as close as possible to vibration isolators and bolt to equipment base and 
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by OSHPD providing required 
submittals for component.

C. Piping Restraints:
1. Comply with requirements in MSS SP-127.
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c.
3. Brace a change of direction longer than 12 feet.

D. Install cables so they do not bend across edges of adjacent equipment or building structure.

E. Install seismic-restraint devices using methods approved by OSHPD providing required 
submittals for component.

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base.

G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall.

H. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members.

I. Drilled-in Anchors:
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  
Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
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and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications.

3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 
branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment.

3.05 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:
1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 

to authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to 

restrained component (unless postconnection testing has been approved), and with at 
least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect.

5. Test to 90 percent of rated proof load of device.
6. Measure isolator restraint clearance.
7. Measure isolator deflection.
8. Verify snubber minimum clearances.
9. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

3.06 ADJUSTING

A. Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION
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SECTION 23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Duct labels.
5. Stencils.
6. Valve tags.
7. Warning tags.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device.

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label.

D. Valve numbering scheme.

E. Valve Schedules:  For each piping system to include in maintenance manuals.

1.04 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 PRODUCTS

2.01 EQUIPMENT LABELS

A. Metal Labels for Equipment:
1. Material and Thickness:  Brass, 0.032-inch minimum thickness, and having predrilled or 

stamped holes for attachment hardware.
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2. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch.

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering.

4. Fasteners:  Stainless-steel rivets or self-tapping screws.
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color:  White.
3. Background Color:  White.
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering.

7. Fasteners:  Stainless-steel rivets or self-tapping screws.
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified.

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data.

2.02 WARNING SIGNS AND LABELS

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware.

B. Letter Color:  Black.

C. Background Color:  White.

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch.

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering.

G. Fasteners:  Stainless-steel rivets or self-tapping screws.
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H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions.

2.03 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction.

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 

directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size:  At least 1-1/2 inches high.

2.04 DUCT LABELS

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware.

B. Letter Color:  White.

C. Background Color:  Black.

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch.

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering.

G. Fasteners:  Stainless-steel rivets or self-tapping screws.

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

I. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 

directions, or as separate unit on each duct label to indicate flow direction.
2. Lettering Size:  At least 1-1/2 inches high.
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2.05 STENCILS

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height 
of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and door 
labels, equipment labels, and similar operational instructions.
1. Stencil Material:  Brass.
2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint may 

be in pressurized spray-can form.
3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated.

2.06 VALVE TAGS

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 
1/2-inch numbers.
1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 

holes for attachment hardware.
2. Fasteners:  Brass wire-link or beaded chain; or S-hook.

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room 
or space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses.
1. Valve-tag schedule shall be included in operation and maintenance data.

2.07 WARNING TAGS

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing.
1. Size:  3 by 5-1/4 inches minimum Approximately 4 by 7 inches.
2. Fasteners:  Brass grommet and wire.
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE."
4. Color:  Yellow background with black lettering.

PART 3 EXECUTION

3.01 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.03 PIPE LABEL INSTALLATION

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
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B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on each 
piping system.
1. Identification Paint:  Use for contrasting background.
2. Stencil Paint:  Use for pipe marking.

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

D. Pipe Label Color Schedule:
1. Heating, Hot-Water Piping:

a. Background Color:  Yellow.
b. Letter Color:  Black.

3.04 DUCT LABEL INSTALLATION

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes: 
1. Green:  For exhaust ducts.

B. Stenciled Duct Label Option:  Stenciled labels, showing service and flow direction, may be 
provided instead of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 
inch high is needed for proper identification because of distance from normal location of 
required identification.

C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals 
of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

3.05 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves 
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and HVAC terminal devices and similar roughing-in connections of 
end-use fixtures and units.  List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs:
1. Valve-Tag Size and Shape:

a. Heating, Hot-Water:  2 inches, square.
2. Valve-Tag Color:

a. Heating, Hot-Water:  Green.
3. Letter Color:

a. Heating, Hot- Water:  Black.
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3.06 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where 
required.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Balancing Air Systems:

a. Variable-air-volume-systems.
b. Constant-volume air systems.

2. Balancing Hydronic Piping Systems:
a. Constant-flow hydronic systems.

1.03 DEFINITIONS

A. AABC:  Associated Air Balance Council.

B. TAB:  Testing, adjusting, and balancing.

C. TABB:  Testing, Adjusting, and Balancing Bureau.

D. TAB Specialist:  An entity engaged to perform TAB Work.

1.04 SUBMITTALS

A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation 
that the TAB contractor and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article.

B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, 
submit the Contract Documents review report as specified in Part 3.

C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit 
TAB strategies and step-by-step procedures as specified in "Preparation" Article.

D. Certified TAB reports.

E. Sample report forms.

F. Instrument calibration reports, to include the following:
1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.



TCMC USP 800
Tri-City Medical Center TESTING, ADJUSTING, AND BALANCING FOR HVAC
SA Project No. 01667.00 23 05 93 - 2

1.05 QUALITY ASSURANCE

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC.
1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC.
2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC as a 

TAB technician.

B. TAB Conference:  Meet with Architect Commissioning Authority on approval of the TAB 
strategies and procedures plan to develop a mutual understanding of the details.  Require the 
participation of the TAB field supervisor and technicians.  Provide seven days' advance notice 
of scheduled meeting time and location.
1. Agenda Items:

a. The Contract Documents examination report.
b. The TAB plan.
c. Coordination and cooperation of trades and subcontractors.
d. Coordination of documentation and communication flow.

C. Certify TAB field data reports and perform the following:
1. Review field data reports to validate accuracy of data and to prepare certified TAB 

reports.
2. Certify that the TAB team complied with the approved TAB plan and the procedures 

specified and referenced in this Specification.

D. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect 
Commissioning Authority.

E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 
Section 5, "Instrumentation."

1.06 PROJECT CONDITIONS

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations.

1.07 COORDINATION

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times.

B. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems' designs that may preclude proper TAB of systems and 
equipment.
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B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify 
that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems' output, and statements of philosophies and 
assumptions about HVAC system and equipment controls.

E. Examine equipment performance data including fan and pump curves.
1. Relate performance data to Project conditions and requirements, including system effects 

that can create undesired or unpredicted conditions that cause reduced capacities in all 
or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance.  To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."  
Compare results with the design data and installed conditions.

F. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, 
and equipment with functioning controls is ready for operation.

I. Examine strainers.  Verify that startup screens are replaced by permanent screens with 
indicated perforations.

J. Examine three-way valves for proper installation for their intended function of diverting or 
mixing fluid flows.

K. Examine system pumps to ensure absence of entrained air in the suction piping.

L. Examine operating safety interlocks and controls on HVAC equipment.

M. Report deficiencies discovered before and during performance of TAB procedures.  Observe 
and record system reactions to changes in conditions.  Record default set points if different 
from indicated values.

3.02 PREPARATION

A. Prepare a TAB plan that includes strategies and step-by-step procedures.

B. Complete system-readiness checks and prepare reports.  Verify the following:
1. Permanent electrical-power wiring is complete.
2. Hydronic systems are filled, clean, and free of air.
3. Automatic temperature-control systems are operational.
4. Equipment and duct access doors are securely closed.
5. Balance, combination smoke and fire dampers are open.
6. Isolating and balancing valves are open and control valves are operational.
7. Ceilings are installed in critical areas where air-pattern adjustments are required and 

access to balancing devices is provided.
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8. Windows and doors can be closed so indicated conditions for system operations can be 
met.

3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance" and ASHRAE 111 and in 
this Section.
1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures.
1. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Division 23 Section "Air Duct Accessories."
2. Install and join new insulation that matches removed materials.  Restore insulation, 

coverings, vapor barrier, and finish according to Division 23 Section "HVAC Equipment 
Insulation" And "HVAC Piping Insulation”.

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.

C. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements.

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-
air dampers through the supply-fan discharge and mixing dampers.

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

F. Verify that motor starters are equipped with properly sized thermal protection.

G. Check dampers for proper position to achieve desired airflow path.

H. Check for airflow blockages.

I. Check condensate drains for proper connections and functioning.

J. Check for proper sealing of air-handling-unit components.

K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."
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3.05 PROCEDURES FOR VARIABLE-VOLUME AIR SYSTEMS

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the 
indicated airflow of the fan, place a selected number of terminal units at a minimum set-point 
airflow with the remainder at maximum-airflow condition until the total airflow of the terminal 
units equals the indicated airflow of the fan.  Select the reduced-airflow terminal units so they 
are distributed evenly among the branch ducts.

B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been 
adjusted, adjust the variable-air-volume systems as follows:
1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a 

position that simulates full-cooling load.
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.  

Measure static pressure.  Adjust system static pressure so the entering static pressure 
for the critical terminal unit is not less than the sum of the terminal-unit manufacturer's 
recommended minimum inlet static pressure plus the static pressure needed to overcome 
terminal-unit discharge system losses.

3. Measure total system airflow.  Adjust to within indicated airflow.
4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the 

designed maximum airflow.  Use terminal-unit manufacturer's written instructions to make 
this adjustment.  When total airflow is correct, balance the air outlets downstream from 
terminal units the same as described for constant-volume air systems.

5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the 
designed minimum airflow.  Check air outlets for a proportional reduction in airflow the 
same as described for constant-volume air systems.
a. If air outlets are out of balance at minimum airflow, report the condition but leave 

outlets balanced for maximum airflow.
6. Remeasure the return airflow to the fan while operating at maximum return airflow and 

minimum outdoor airflow.
a. Adjust the fan and balance the return-air ducts and inlets the same as described for 

constant-volume air systems.
7. Measure static pressure at the most critical terminal unit and adjust the static-pressure 

controller at the main supply-air sensing station to ensure that adequate static pressure is 
maintained at the most critical unit.

8. Record final fan-performance data.

3.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer.
1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 
measure airflow at terminal outlets and inlets and calculate the total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:
a. Measure outlet static pressure as far downstream from the fan as practical and 

upstream from restrictions in ducts such as elbows and transitions.
b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions.

3. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment.
a. Report the cleanliness status of filters and the time static pressures are measured.

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, under final balanced conditions.
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5. Review Record Documents to determine variations in design static pressures versus 
actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments 
to accommodate actual conditions.

6. Comply with requirements in Division 23 Sections for air-handling units for adjustment of 
fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-
motor amperage to ensure that no overload will occur.  Measure amperage in full-cooling, 
full-heating, economizer, and any other operating mode to determine the maximum 
required brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances.
1. Measure airflow of submain and branch ducts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone.

2. Measure static pressure at a point downstream from the balancing damper, and adjust 
volume dampers until the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances.

C. Measure air outlets and inlets without making adjustments.
1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 

instructions and calculating factors.

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of 
indicated values.  Make adjustments using branch volume dampers rather than extractors and 
the dampers at air terminals.
1. Adjust each outlet in same room or space to within specified tolerances of indicated 

quantities without generating noise levels above the limitations prescribed by the 
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.07 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

A. Measure water flow at pumps.  Use the following procedures except for positive-displacement 
pumps:
1. Verify impeller size by operating the pump with the discharge valve closed.  Read 

pressure differential across the pump.  Convert pressure to head and correct for 
differences in gage heights.  Note the point on manufacturer's pump curve at zero flow 
and verify that the pump has the intended impeller size.
a. If impeller sizes must be adjusted to achieve pump performance, obtain approval 

from Architect and comply with requirements in Division 23 Section "Hydronic 
Pumps."

2. Check system resistance.  With all valves open, read pressure differential across the 
pump and mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve 
until indicated water flow is achieved.
a. Monitor motor performance during procedures and do not operate motors in 

overload conditions.
3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the 

system based on pump manufacturer's performance data.  Compare calculated brake 
horsepower with nameplate data on the pump motor.  Report conditions where actual 
amperage exceeds motor nameplate amperage.

4. Report flow rates that are not within plus or minus 10 percent of design.



TCMC USP 800
Tri-City Medical Center TESTING, ADJUSTING, AND BALANCING FOR HVAC
SA Project No. 01667.00 23 05 93 - 7

B. Measure flow at all automatic flow control valves to verify that valves are functioning as 
designed.

C. Measure flow at all pressure-independent characterized control valves, with valves in fully 
open position, to verify that valves are functioning as designed.

D. Set calibrated balancing valves, if installed, at calculated presettings.

E. Measure flow at all stations and adjust, where necessary, to obtain first balance.
1. System components that have Cv rating or an accurately cataloged flow-pressure-drop 

relationship may be used as a flow-indicating device.

F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 
percent greater than indicated flow.

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
1. Determine the balancing station with the highest percentage over indicated flow.
2. Adjust each station in turn, beginning with the station with the highest percentage over 

indicated flow and proceeding to the station with the lowest percentage over indicated 
flow.

3. Record settings and mark balancing devices.

H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, 
pump heads, and systems' pressures and temperatures including outdoor-air temperature.

I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing.

J. Check settings and operation of each safety valve.  Record settings.

3.08 PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying 
from minimum to maximum.  Test the manual bypass of the controller to prove proper 
operation.  Record observations including name of controller manufacturer, model number, 
serial number, and nameplate data.

3.09 TOLERANCES

A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
1. Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
2. Air Outlets and Inlets:  Plus or minus 10 percent.
3. Cooling-Water Flow Rate:  Plus or minus 10 percent.
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3.10 REPORTING

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems' 
balancing devices.  Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing.  Recommend changes and additions 
to HVAC systems and general construction to allow access for performance measuring and 
balancing devices.

B. Status Reports:  Prepare weekly progress reports to describe completed procedures, 
procedures in progress, and scheduled procedures.  Include a list of deficiencies and 
problems found in systems being tested and balanced.  Prepare a separate report for each 
system and each building floor for systems serving multiple floors.

3.11 FINAL REPORT

A. General:  Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

B. Final Report Contents:  In addition to certified field-report data, include the following:
1. Pump curves.
2. Fan curves.
3. Manufacturers' test data.
4. Field test reports prepared by system and equipment installers.
5. Other information relative to equipment performance; do not include Shop Drawings and 

product data.

C. General Report Data:  In addition to form titles and entries, include the following data:
1. Title page.
2. Name and address of the TAB contractor.
3. Project name.
4. Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of TAB supervisor who certifies the report.
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report.
11. Summary of contents including the following:

a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract Documents.

12. Nomenclature sheets for each item of equipment.
13. Data for terminal units, including manufacturer's name, type, size, and fittings.
14. Notes to explain why certain final data in the body of reports vary from indicated values.
15. Test conditions for fans and pump performance forms including the following:

a. Settings for exhaust-air dampers.
b. Fan drive settings including settings and percentage of maximum pitch diameter.
c. Other system operating conditions that affect performance.
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D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  
Present each system with single-line diagram and include the following:
1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4. Pipe and valve sizes and locations.
5. Balancing stations.
6. Position of balancing devices.

E. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
1. Fan Data:

a. System identification.
b. Location.
c. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

2. Motor Data:
a. Motor make, and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
g. Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):
a. Total airflow rate in cfm.
b. Total system static pressure in inches wg.
c. Fan rpm.
d. Discharge static pressure in inches wg.
e. Suction static pressure in inches wg.

F. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following:
1. Report Data:

a. System and air-handling-unit number.
b. Location and zone.
c. Traverse air temperature in deg F.
d. Duct static pressure in inches wg.
e. Duct size in inches.
f. Duct area in sq. ft..
g. Indicated air flow rate in cfm.
h. Indicated velocity in fpm.
i. Actual air flow rate in cfm.
j. Actual average velocity in fpm.
k. Barometric pressure in psig.

3.12 INSPECTIONS

A. Initial Inspection:
1. After testing and balancing are complete, operate each system and randomly check 

measurements to verify that the system is operating according to the final test and 
balance readings documented in the final report.
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2. Check the following for each system:
a. Measure airflow of at least 10 percent of air outlets.
b. Measure water flow of at least 5 percent of terminals.
c. Measure room temperature at each thermostat/temperature sensor.  Compare the 

reading to the set point.
d. Verify that balancing devices are marked with final balance position.
e. Note deviations from the Contract Documents in the final report.

B. Final Inspection:
1. After initial inspection is complete and documentation by random checks verifies that 

testing and balancing are complete and accurately documented in the final report, 
request that a final inspection be made by Architect and Commissioning Authority.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 
presence of Architect Commissioning Authority.

3. Architect Commissioning Authority shall randomly select measurements, documented in 
the final report, to be rechecked.  Rechecking shall be limited to either 10 percent of the 
total measurements recorded or the extent of measurements that can be accomplished in 
a normal 8-hour business day.

4. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED."

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected.

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, 
proceed as follows:
1. Recheck all measurements and make adjustments.  Revise the final report and balancing 

device settings to include all changes; resubmit the final report and request a second final 
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the 
cost of the services from the original TAB contractor's final payment.

D. Prepare test and inspection reports.

3.13 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions 
are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer 
and winter conditions, perform additional TAB during near-peak summer and winter 
conditions.

END OF SECTION
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SECTION 23 07 13

DUCT INSULATION

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes insulating the following duct services:
1. Indoor, concealed supply.
2. Indoor, exposed supply.
3. Indoor, concealed return located in unconditioned space.
4. Indoor, exposed return located in unconditioned space.

B. Related Sections:
1. Division 23 Section "HVAC Piping Insulation."

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied if any).

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.
2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 

type of insulation.
3. Detail application of field-applied jackets.
4. Detail application at linkages of control devices.

C. Qualification Data:  For qualified Installer.
D. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed.

E. Field quality-control reports.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of Labor, 
Bureau of Apprenticeship and Training.

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing agency acceptable to 
authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
agency.
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
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2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature.

1.06 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance.

1.07 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area 
of construction.

PART 2 PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of 

less than 50 ppm when tested according to ASTM C 871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.
F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. CertainTeed Corp.; SoftTouch Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Friendly Feel Duct Wrap.
d. Manson Insulation Inc.; Alley Wrap.
e. Owens Corning; SOFTR All-Service Duct Wrap.
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2.02 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70.
d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Use adhesive that complies with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers," including 
2004 Addenda.

C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50.
d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Use adhesive that complies with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers," including 
2004 Addenda.

2.03 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II.
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90.

b. Vimasco Corporation; 749.
2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 

thickness.
3. Service Temperature Range:  Minus 20 to plus 180 deg F.
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.
5. Color:  White.

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services.
1. Products:  Subject to compliance with requirements, provide one of the following:
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30.

b. Eagle Bridges - Marathon Industries; 501.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35.
d. Mon-Eco Industries, Inc.; 55-10.

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
3. Service Temperature Range:  0 to 180 deg F.
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
5. Color:  White.

D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Encacel.

b. Eagle Bridges - Marathon Industries; 570.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96.
2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
3. Service Temperature Range:  Minus 50 to plus 220 deg F.
4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight.
5. Color:  White.

2.04 LAGGING ADHESIVES

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates.
1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-36.

c. Vimasco Corporation; 713 and 714.
3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over duct insulation.
4. Service Temperature Range:  0 to plus 180 deg F.
5. Color:  White.

2.05 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44.
d. Mon-Eco Industries, Inc.; 44-05.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range:  Minus 40 to plus 250 deg F.
5. Color:  Aluminum.
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6. For indoor applications, use sealants that have a VOC content of 420 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

7. Use sealants that comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers," including 
2004 Addenda.

2.06 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following:
1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I.
2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I.
3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II.
4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 

complying with ASTM C 1136, Type II.

2.07 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
1. Adhesive:  As recommended by jacket material manufacturer.
2. Color:  White Color-code jackets based on system.  Color as selected by Architect.

B. Metal Jacket:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Metal Jacketing Systems.

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded polyethylene and 

kraft paper.
d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene 

and kraft paper.

2.08 TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 428 AWF ASJ.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
c. Compac Corporation; 104 and 105.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

2. Width:  3 inches.
3. Thickness:  11.5 mils.
4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
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7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 491 AWF FSK.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
c. Compac Corporation; 110 and 111.

2. Width:  3 inches.
3. Thickness:  6.5 mils.
4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 488 AWF.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
c. Compac Corporation; 120.
d. Venture Tape; 3520 CW.

2. Width:  2 inches.
3. Thickness:  3.7 mils.
4. Adhesion:  100 ounces force/inch in width.
5. Elongation:  5 percent.
6. Tensile Strength:  34 lbf/inch in width.

2.09 SECUREMENTS

A. Bands:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 3/4 inch wide with wing seal or closed seal.

3. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands.  Spring size determined by manufacturer for application.

B. Insulation Pins and Hangers:
1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth of insulation 
indicated.
a. Products:  Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; CWP-1.
2) GEMCO; CD.
3) Midwest Fasteners, Inc.; CD.
4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.135-inch-diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.
a. Products:  Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; CHP-1.
2) GEMCO; Cupped Head Weld Pin.
3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.
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3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements:
a. Products:  Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.
2) GEMCO; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square.

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates.

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter.
a. Products:  Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; RC-150.
2) GEMCO; R-150.
3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations.

5. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter.
a. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 
to, the following:
1) GEMCO.
2) Midwest Fasteners, Inc.

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
D. Wire:  0.080-inch nickel-copper alloy.

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following:
a. C & F Wire.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
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B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application.

3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Keep insulation materials dry during application and finishing.
G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer.
H. Install insulation with least number of joints practical.
I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and 
wet and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 
self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to duct flanges and fittings.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 
similar to butt joints.

3.04 PENETRATIONS

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions.

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at 
fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.
1. Comply with requirements in Division 07 Section "Penetration Firestopping"firestopping 

and fire-resistive joint sealers.

3.05 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins.
1. Apply adhesives according to manufacturer's recommended coverage rates per unit 

area, for 50 percent coverage of duct and plenum surfaces.
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows:
a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Install additional pins to hold 
insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
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Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.
a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.06 FIELD-APPLIED JACKET INSTALLATION

A. Where FSK jackets are indicated, install as follows:
1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end 

joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic.

B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 
12 inches o.c. and at end joints.

3.07 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint 
system identified below and as specified in Division 09 painting Sections.
1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material 

and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material:  Interior, flat, latex-emulsion size.
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B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating.

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.08 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 
General" Article.

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.09 DUCT INSULATION SCHEDULE, GENERAL

A. Plenums and Ducts Requiring Insulation:
1. Indoor, concealed supply.
2. Indoor, exposed supply.
3. Indoor, concealed return located in unconditioned space.
4. Indoor, exposed return located in unconditioned space.
5. Outdoor, concealed supply and return.
6. Outdoor, exposed supply and return.

B. Items Not Insulated:
1. Factory-insulated flexible ducts.
2. Factory-insulated plenums and casings.
3. Flexible connectors.
4. Vibration-control devices.
5. Factory-insulated access panels and doors.

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Concealed, round and flat-oval, supply-air duct insulation shall be the following:
1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density.

B. Concealed, round and flat-oval, return-air duct insulation shall be one of the following:
1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft.  nominal density.

C. Concealed, rectangular, supply-air duct insulation shall be the following:
1. Mineral-Fiber Blanket:  2 inches thick and 0.75-lb/cu. ft. 1.5-lb/cu. ft. 3-lb/cu. ft. nominal 

density.

D. Concealed, rectangular, return-air duct insulation shall be the following:
1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

E. Exposed, round and flat-oval, supply-air duct insulation shall be the following:
1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density.
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F. Exposed, round and flat-oval, return-air duct insulation shall be one of the following:
1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

G. Exposed, rectangular, return-air duct insulation shall be the following:
1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density.

END OF SECTION
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SECTION 23 07 19

HVAC PIPING INSULATION

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes insulating the following HVAC piping systems:
1. Heating, hot-water piping, indoors and outdoors.

1.03 ACTION SUBMITTALS

A. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.
2. Detail insulation application at pipe expansion joints for each type of insulation.
3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation.
4. Detail removable insulation at piping specialties.

1.04 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer.

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed.

C. Field quality-control reports.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of Labor, 
Bureau of Apprenticeship and Training.

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and 
adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing agency.
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature.

1.07 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance.

1.08 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required.  Insulation 
application may begin on segments that have satisfactory test results.

PART 2 PRODUCTS

2.01 INSULATION MATERIALS

A. Products shall not contain CFC, asbestos, lead, mercury, or mercury compounds.

B. Insulation shall meet fire and smoke hazard ratings as tested under procedure ASTM E-84, 
NFPA 255, and UL 723 and shall not exceed flame spread rating of 25 and maximum smoke 
developed rating of 50.

C. Mineral-Fiber, Preformed Pipe Insulation
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
c. Knauf Insulation; 1000 Pipe Insulation.
d. Owens Corning; Fiberglas Pipe Insulation.

2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

D. Flexible Closed Cell Elastomeric Insulation:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Armaflex
b. Acceptable Equal

2. Preformed pipe insulation of flexible, expanded, closed-cell structure.  Comply with 
ASTM C 1126, Type III, Grade 1.

3. Insulation materials shall have a maximum thermal conductivity of 0.27 Btu-in./h-ft2-°F

2.02 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated.
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B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

C. PVC Jacket Adhesive:  Compatible with PVC jacket.
1. Products:  Subject to compliance with requirements, provide one of the following:
        Dow Corning Corporation; 739, Dow Silicone.
        Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
         P.I.C. Plastics, Inc.; Welding Adhesive.
        Speedline Corporation; Polyco VP Adhesive.
2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.03 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:
1. Products:  Subject to compliance with requirements, provide one of the following:
        Childers Brand CP-76.
        Eagle Bridges  - Marathon Industries; 405.
        Foster Brand 95-44.
        Mon-Eco Industries, Inc.; 44-05.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range:  Minus 40 to plus 250 deg F.
5. Color:  Aluminum.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. PVC Jacket Flashing Sealants:
1. Products:  Subject to compliance with requirements, provide one of the following:
        Childers Brand CP-76.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range:  Minus 40 to plus 250 deg F.
5. Color:  White.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.04 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules.
1. Products:  Subject to compliance with requirements, provide one of the following:
        Johns Manville; Zeston.
        P.I.C. Plastics, Inc.; FG Series.
        Proto Corporation; LoSmoke.
        Speedline Corporation; SmokeSafe.
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2. Adhesive:  As recommended by jacket material manufacturer.
3. PVC Jacket Color:
       Heating, hot-water Piping: Green
       Heating, hot-water Supply: Green
       Heating, hot-water Return: Green
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
       Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories.

C. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
1. Products:  Subject to compliance with requirements, provide one of the following: 
        Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 

Metal Jacketing Systems.
        ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
        RPR Products, Inc.; Insul-Mate.
2. Factory cut and rolled to size.
3. Finish and thickness are indicated in field-applied jacket schedules.
4. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and 

kraft paper 2.5-mil- thick polysurlyn.
5. Factory-Fabricated Fitting Covers:
        Same material, finish, and thickness as jacket.
        Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
        Tee covers.
        Flange and union covers.
        End caps.
        Beveled collars.
        Valve covers.
        Field fabricate fitting covers only if factory-fabricated fitting covers are not available.

2.05 TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide one of the following:
        ABI, Ideal Tape Division; 428 AWF ASJ.
        Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
        Compac Corporation; 104 and 105.
        Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
2. Width:  3 inches.
3. Thickness:  11.5 mils 
4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136.
1. Products:  Subject to compliance with requirements, provide one of the following:
        ABI, Ideal Tape Division; 491 AWF FSK.
        Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
        Compac Corporation; 110 and 111.
        Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.
2. Width:  3 inches.
3. Thickness:  6.5 mils.
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4. Adhesion:  90 ounces force/inch in width.
5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications.
1. Products:  Subject to compliance with requirements, provide one of the following:
        ABI, Ideal Tape Division; 370 White PVC tape.
        Compac Corporation; 130.
        Venture Tape; 1506 CW NS.
2. Width:  2 inches.
3. Thickness:  6 mils.
4. Adhesion:  64 ounces force/inch in width.
5. Elongation:  500 percent.
6. Tensile Strength:  18 lbf/inch in width.

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
1. Products:  Subject to compliance with requirements, provide one of the following:
        ABI, Ideal Tape Division; 488 AWF.
        Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
        Compac Corporation; 120.
        Venture Tape; 3520 CW.
2. Width:  2 inches.
3. Thickness:  3.7 mils.
4. Adhesion:  100 ounces force/inch in width.
5. Elongation:  5 percent.
6. Tensile Strength:  34 lbf/inch in width.

2.06 SECUREMENTS

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch 3/4 inch wide with closed seal.
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following]:
        ITW Insulation Systems; Gerrard Strapping and Seals.
        RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.

C. Wire:  0.062-inch soft-annealed, stainless steel.
1. Manufacturers:  Subject to compliance with requirements, provide product by:

C & F Wire.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.02 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application.

3.03 GENERAL INSTALLATION REQUIREMENTS

A. Insulation shall not be installed until the following have been completed and documentation 
has been submitted to University Representative and USC Facility Management Services 
(FMS) for approval and record:
1. Cleaning and flushing
2. Pressure testing

B. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties.

C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of pipe system as specified in insulation system schedules.

D. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

E. Install insulation with longitudinal seams at top and bottom of horizontal runs.

F. Install multiple layers of insulation with longitudinal and end seams staggered.

G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

H. Keep insulation materials dry during application and finishing.

I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer.

J. Install insulation with least number of joints practical.

K. Install rigid pre-insulated pipe supports to protect from compression of insulation material due 
to point loads.

L.Provide aluminum sleeves at all pipe support joints, between hanger support and exterior layer of 
insulating systems, to protect from compression of insulation material due to point loads.

M. Install insulation on piping accessories requiring future reoccuring access and service with 
factory fabricated insulation covers that are easily removed and reapplied.

N. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
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jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

O. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and 
wet and dry film thicknesses.

P. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 2 inches  4 inches o.c.

        For below-ambient services, apply vapor-barrier mastic over staples.
4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal.
5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 

at ends adjacent to pipe flanges and fittings.

Q. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.

R. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement.

S. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 
similar to butt joints.

T. For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

3.04 PENETRATIONS

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 
with sleeve seal.  Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations.
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1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches.

4. Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions.

3.05 GENERAL PIPE INSULATION INSTALLATION

A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below-ambient services, provide a design that maintains vapor 
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket, install fitted PVC cover over 
elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  
Tape PVC covers to adjoining insulation facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels.

B. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  
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Shape insulation at these connections by tapering it to and around the connection with 
insulating cement and finish with finishing cement, mastic, and flashing sealant.

C. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following:
1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except 
divide the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe 
insulation on each side of valve.  Fill space between flange or union cover and pipe 
insulation with insulating cement.  Finish cover assembly with insulating cement applied 
in two coats.  After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket.

3.06 FIELD-APPLIED JACKET INSTALLATION

A. Where FSK jackets are indicated, install as follows:
1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch wide joint strips at end 

joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic.

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints; for horizontal applications.  Seal with manufacturer's recommended adhesive.
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge.

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with bands 12 inches o.c. 
and at end joints.

3.07 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.08 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.
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3.09 ABOVEGROUND PIPING INSULATION SCHEDULE

A. Heating-Hot-Water Supply and Return, 200 Deg F and below
1. NPS 12 and Smaller:  Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inches thick.

3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.

B. Piping, Exposed:
1. PVC, Color-Coded by System:  30 mils thick for all indoor applications.

END OF SECTION 
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SECTION 23 09 00

INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes control equipment for HVAC systems and components, including control 
components for terminal heating and cooling units not supplied with factory-wired controls.

B. Related Sections include the following:
1. List below only products, construction, and equipment that the reader might expect to find 

in this Section but are specified elsewhere.
2. Division 23 Section "Meters and Gages for HVAC Piping" for measuring equipment that 

relates to this Section.
3. Division 23 Section "Sequence of Operations for HVAC Controls" for requirements that 

relate to this Section.

1.03 DEFINITIONS

A. Retain abbreviations and terms that remain after this Section has been edited.

B. DDC:  Direct digital control.

C. I/O:  Input/output.

D. MS/TP:  Master slave/token passing.

E. PC:  Personal computer.

F. PID:  Proportional plus integral plus derivative.

G. RTD:  Resistance temperature detector.

1.04 SYSTEM PERFORMANCE

A. Comply with the following performance requirements:
1. Graphic Display:  Display graphic with minimum 20 dynamic points with current data 

within 10 seconds.
2. Graphic Refresh:  Update graphic with minimum 20 dynamic points with current data 

within 8 seconds.
3. Object Command:  Reaction time of less than two seconds between operator command 

of a binary object and device reaction.
4. Object Scan:  Transmit change of state and change of analog values to control units or 

workstation within six seconds.
5. Alarm Response Time:  Annunciate alarm at workstation within 45 seconds.  Multiple 

workstations must receive alarms within five seconds of each other.
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6. Program Execution Frequency:  Run capability of applications as often as five seconds, 
but selected consistent with mechanical process under control.

7. Performance:  Programmable controllers shall execute DDC PID control loops, and scan 
and update process values and outputs at least once per second.

8. Reporting Accuracy and Stability of Control:  Report values and maintain measured 
variables within tolerances as follows:
a. Water Temperature:  Plus or minus 1 deg F.
b. Water Flow:  Plus or minus 5 percent of full scale.
c. Water Pressure:  Plus or minus 2 percent of full scale.
d. Space Temperature:  Plus or minus 1 deg F.
e. Temperature Differential:  Plus or minus 0.25 deg F.
f. Carbon Dioxide:  Plus or minus 50 ppm.
g. Electrical:  Plus or minus 5 percent of reading.

1.05 SUBMITTALS

A. Product Data:  Include manufacturer's technical literature for each control device.  Indicate 
dimensions, capacities, performance characteristics, electrical characteristics, finishes for 
materials, and installation and startup instructions for each type of product indicated.
1. Retain three subparagraphs below for DDC systems.
2. DDC System Hardware:  Bill of materials of equipment indicating quantity, manufacturer, 

and model number.  Include technical data for operator workstation equipment, interface 
equipment, control units, transducers/transmitters, sensors, actuators, valves, 
relays/switches, control panels, and operator interface equipment.

3. Control System Software:  Include technical data for operating system software, operator 
interface, color graphics, and other third-party applications.

4. Controlled Systems:  Instrumentation list with element name, type of device, 
manufacturer, model number, and product data.  Include written description of sequence 
of operation including schematic diagram.

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each 
field connection.
1. Bill of materials of equipment indicating quantity, manufacturer, and model number.
2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control 

devices.
3. Wiring Diagrams:  Power, signal, and control wiring.
4. Details of control panel faces, including controls, instruments, and labeling.
5. Written description of sequence of operation.
6. Schedule of dampers including size, leakage, and flow characteristics.
7. Schedule of valves including flow characteristics.
8. DDC System Hardware:

a. Schematic diagrams and floor plans for field sensors and control hardware.
b. Schematic diagrams for control, communication, and power wiring, showing trunk 

data conductors and wiring between operator workstation and control unit locations.
9. Control System Software:  List of color graphics indicating monitored systems, data 

(connected and calculated) point addresses, output schedule, and operator notations.
10. Controlled Systems:

a. Schematic diagrams of each controlled system with control points labeled and 
control elements graphically shown, with wiring.

b. Scaled drawings showing mounting, routing, and wiring of elements including bases 
and special construction.

c. Written description of sequence of operation including schematic diagram.
d. Points list.
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C. Data Communications Protocol Certificates:  Certify that each proposed DDC system 
component complies with ASHRAE 135.

D. Data Communications Protocol Certificates:  Certify that each proposed DDC system 
component complies with BACNet.

E. Samples for Initial Selection:  For each color required, of each type of thermostat or sensor 
cover with factory-applied color finishes.

F. Samples for Verification:  For each color required, of each type of thermostat or sensor cover.

G. Software and Firmware Operational Documentation:  Include the following:
1. Software operating and upgrade manuals.
2. Program Software Backup:  On a magnetic media or compact disc, complete with data 

files.
3. Device address list.
4. Printout of software application and graphic screens.
5. Software license required by and installed for DDC workstations and control systems.

H. Software Upgrade Kit:  For Owner to use in modifying software to suit future systems revisions 
or monitoring and control revisions.

I. Field quality-control test reports.

J. Operation and Maintenance Data:  For HVAC instrumentation and control system to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following:
1. Maintenance instructions and lists of spare parts for each type of control device. 
2. Interconnection wiring diagrams with identified and numbered system components and 

devices.
3. Keyboard illustrations and step-by-step procedures indexed for each operator function.
4. Inspection period, cleaning methods, cleaning materials recommended, and calibration 

tolerances.
5. Calibration records and list of set points.
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1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Automatic control system manufacturer's authorized representative 
who is trained and approved for installation of system components required for this Project.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with ASHRAE 135 for DDC system components.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Factory-Mounted Components:  Where control devices specified in this Section are indicated 
to be factory mounted on equipment, arrange for shipping of control devices to equipment 
manufacturer.

B. System Software:  Update to latest version of software at Project completion.

1.08 COORDINATION

A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans 
and room details before installation.

B. Coordinate equipment with Division 28 Section "Intrusion Detection" to achieve compatibility 
with equipment that interfaces with that system and with building master clock.

C. Coordinate equipment with Division 28 Section "Access Control" to achieve compatibility with 
equipment that interfaces with that system.

D. Coordinate equipment with Division 27 Section "Clock Systems" to achieve compatibility with 
equipment that interfaces with that system.

E. Coordinate equipment with Division 28 Section "PLC Electronic Detention Monitoring and 
Control Systems" to achieve compatibility with equipment that interfaces with that system.

F. Coordinate equipment with Division 26 Section "Network Lighting Controls" to achieve 
compatibility with equipment that interfaces with that system.

G. Coordinate equipment with Division 28 Section "Fire Detection and Alarm" to achieve 
compatibility with equipment that interfaces with that system.

H. Coordinate supply of conditioned electrical branch circuits for control units and operator 
workstation.

I. Coordinate equipment with Division 26 Section "Electrical Power Monitoring and Control" to 
achieve compatibility of communication interfaces.

J. Coordinate equipment with Division 26 Section "Panelboards" to achieve compatibility with 
starter coils and annunciation devices.

K. Coordinate equipment with Division 26 Section "Motor-Control Centers" to achieve 
compatibility with motor starters and annunciation devices.
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L. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03 Section 
"Cast-in-Place Concrete."

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.02 CONTROL SYSTEM

A. Manufacturers:
1. Siemens
2. Alertron through Climatec

B. Control system shall consist of sensors, indicators, actuators, final control elements, interface 
equipment, other apparatus, accessories, and software connected to distributed controllers 
operating in multiuser, multitasking environment on token-passing network and programmed 
to control mechanical systems.  An operator workstation permits interface with the network via 
dynamic color graphics with each mechanical system, building floor plan, and control device 
depicted by point-and-click graphics.

C. Control system shall include the following:

2.03 DDC EQUIPMENT

A. Operator Workstation:  One PC-based microcomputer(s) with minimum configuration as 
follows:
1. Motherboard:  With 8 integrated USB 2.0 ports, integrated Intel Pro 10/100 (Ethernet), 

integrated audio, bios, and hardware monitoring.
2. Processor:  Intel Pentium 4, 3.8 GHz.
3. Random-Access Memory:  2 GB.
4. Graphics:  Video adapter, minimum 1280 x 1024 pixels, 64-MB video memory, with TV 

out.
5. Monitor:  17 inches, LCD color.
6. Keyboard:  QWERTY, 105 keys in ergonomic shape.
7. Floppy-Disk Drive:  1.44 MB.
8. Hard-Disk Drive:  80 GB.
9. CD-ROM Read/Write Drive:  48x24x48.
10. Mouse:  Three button, optical.
11. Uninterruptible Power Supply:  2 kVa.
12. Operating System:  Microsoft Windows XP Professional with high-speed Internet access.

a. ASHRAE 135 Compliance:  Workstation shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

b. BACNet Compliance:  System shall be capable of BACNet communication 
according to ANSI/ASHRAE 135-2004.

c. Print Head:  4800 x 1200 dpi optimized color resolution.
d. Paper Handling:  Minimum of 100 sheets.
e. Print Speed:  Minimum of 17 ppm in black and 12 ppm in color.

13. Application Software:
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a. I/O capability from operator station.
b. System security for each operator via software password and access levels.
c. Automatic system diagnostics; monitor system and report failures.
d. Database creation and support.
e. Automatic and manual database save and restore.
f. Dynamic color graphic displays with up to 10 screen displays at once.
g. Custom graphics generation and graphics library of HVAC equipment and symbols.
h. Alarm processing, messages, and reactions.
i. Trend logs retrievable in spreadsheets and database programs.
j. Alarm and event processing.
k. Object and property status and control.
l. Automatic restart of field equipment on restoration of power.
m. Data collection, reports, and logs.  Include standard reports for the following:

1) Current values of all objects.
2) Current alarm summary.
3) Disabled objects.
4) Alarm lockout objects.
5) Logs.

n. Custom report development.
o. Utility and weather reports.
p. Workstation application editors for controllers and schedules.
q. Maintenance management.

14. Custom Application Software:
a. English language oriented.
b. Full-screen character editor/programming environment.
c. Allow development of independently executing program modules with 

debugging/simulation capability.
d. Support conditional statements.
e. Support floating-point arithmetic with mathematic functions.
f. Contains predefined time variables.

B. Diagnostic Terminal Unit:  Portable notebook-style, PC-based microcomputer terminal capable 
of accessing system data by connecting to system network with minimum configuration as 
follows:
1. System:  With one integrated USB 2.0 port, integrated Intel Pro 10/100 (Ethernet), 

integrated audio, bios, and hardware monitoring.
2. Processor:  Intel Pentium 4, 2 GHz.
3. Random-Access Memory:  1 GHz.
4. Graphics:  Video adapter, minimum 1024 x 768 pixels, 64-MB video memory.
5. Monitor:  17 inches, LCD color.
6. Keyboard:  QWERTY 105 keys in ergonomic shape.
7. Floppy-Disk Drive:  1.44 MB.
8. Hard-Disk Drive:  20 GB.
9. CD-ROM Read/Write Drive:  48x24x48.
10. Pointing Device:  Touch pad or other internal device.

C. Control Units:  Modular, comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and display panel; integral interface equipment; and 
backup power source.
1. Units monitor or control each I/O point; process information; execute commands from 

other control units, devices, and operator stations; and download from or upload to 
operator workstation or diagnostic terminal unit.

2. Stand-alone mode control functions operate regardless of network status.  Functions 
include the following:
a. Global communications.
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b. Discrete/digital, analog, and pulse I/O.
c. Monitoring, controlling, or addressing data points.
d. Software applications, scheduling, and alarm processing.
e. Testing and developing control algorithms without disrupting field hardware and 

controlled environment.
3. Standard Application Programs:

a. Electric Control Programs:  Demand limiting, duty cycling, automatic time 
scheduling, start/stop time optimization, night setback/setup, on-off control with 
differential sequencing, staggered start, antishort cycling, PID control, DDC with fine 
tuning, and trend logging.

b. Chiller Control Programs:  Control function of condenser-water reset, chilled-water 
reset, and equipment sequencing.

c. Programming Application Features:  Include trend point; alarm processing and 
messaging; weekly, monthly, and annual scheduling; energy calculations; run-time 
totalization; and security access.

d. Remote communications.
e. Maintenance management.
f. Units of Measure:  Inch-pound and SI (metric).

4. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit.

5. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

D. Local Control Units:  Modular, comprising processor board with electronically programmable, 
nonvolatile, read-only memory; and backup power source.
1. Units monitor or control each I/O point, process information, and download from or 

upload to operator workstation or diagnostic terminal unit.
2. Stand-alone mode control functions operate regardless of network status.  Functions 

include the following:
a. Global communications.
b. Discrete/digital, analog, and pulse I/O.
c. Monitoring, controlling, or addressing data points.

3. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit.

4. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

E. I/O Interface:  Hardwired inputs and outputs may tie into system through controllers.  Protect 
points so that shorting will cause no damage to controllers.
1. Binary Inputs:  Allow monitoring of on-off signals without external power.
2. Pulse Accumulation Inputs:  Accept up to 10 pulses per second.
3. Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or 

resistance signals.
4. Binary Outputs:  Provide on-off or pulsed low-voltage signal, selectable for normally open 

or normally closed operation with three-position (on-off-auto) override switches and 
status lights.

5. Analog Outputs:  Provide modulating signal, either low voltage (0- to 10-V dc) or current 
(4 to 20 mA) with status lights, two-position (auto-manual) switch, and manually 
adjustable potentiometer.

6. Tri-State Outputs:  Provide two coordinated binary outputs for control of three-point, 
floating-type electronic actuators.

7. Universal I/Os:  Provide software selectable binary or analog outputs.
8. F. Power Supplies:  Transformers with Class 2 current-limiting type or overcurrent 

protection; limit connected loads to 80 percent of rated capacity.  DC power supply shall 
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match output current and voltage requirements and be full-wave rectifier type with the 
following:

9. Output ripple of 5.0 mV maximum peak to peak.
10. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 

percent load changes.
11. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent 

overload for at least 3 seconds without failure.

F. Power Line Filtering:  Internal or external transient voltage and surge suppression for 
workstations or controllers with the following:
1. Minimum dielectric strength of 1000 V.
2. Maximum response time of 10 nanoseconds.
3. Minimum transverse-mode noise attenuation of 65 dB.
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

2.04 UNITARY CONTROLLERS

A. Unitized, capable of stand-alone operation with sufficient memory to support its operating 
system, database, and programming requirements, and with sufficient I/O capacity for the 
application.
1. Configuration:  Local keypad and display; diagnostic LEDs for power, communication, 

and processor; wiring termination to terminal strip or card connected with ribbon cable; 
memory with bios; and 72-hour battery backup.

2. Operating System:  Manage I/O communication to allow distributed controllers to share 
real and virtual object information and allow central monitoring and alarms.  Perform 
scheduling with real-time clock.   Perform automatic system diagnostics; monitor system 
and report failures.

3. ASHRAE 135 Compliance:  Communicate using read (execute and initiate) and write 
(execute and initiate) property services defined in ASHRAE 135.  Reside on network 
using MS/TP datalink/physical layer protocol and have service communication port for 
connection to diagnostic terminal unit.

4. Enclosure:  Dustproof rated for operation at 32 to 120 deg F.
5. Enclosure:  Waterproof rated for operation at 40 to 150 deg F.

2.05 ALARM PANELS

A. Unitized cabinet with suitable brackets for wall or floor mounting.  Fabricate of 0.06-inch-thick, 
furniture-quality steel or extruded-aluminum alloy, totally enclosed, with hinged doors and 
keyed lock and with manufacturer's standard shop-painted finish.  Provide common keying for 
all panels.

B. Indicating light for each alarm point, single horn, acknowledge switch, and test switch, 
mounted on hinged cover.
1. Alarm Condition:  Indicating light flashes and horn sounds.
2. Acknowledge Switch:  Horn is silent and indicating light is steady.
3. Second Alarm:  Horn sounds and indicating light is steady.
4. Alarm Condition Cleared:  System is reset and indicating light is extinguished.
5. Contacts in alarm panel allow remote monitoring by independent alarm company.
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2.06 ELECTRONIC SENSORS

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as 
required.

B. Thermistor Temperature Sensors and Transmitters: 
1. Manufacturers:

a. Siemens.
b. ACI Automation Components
c. Building Automation Products (BAPI)

2. Accuracy:  Plus or minus 0.5 deg F at calibration point.
3. Wire:  Twisted, shielded-pair cable.
4. Insertion Elements for Liquids:  Brass or stainless-steel socket with minimum insertion 

length of 2-1/2 inches.
5. Room Sensor Cover Construction:  Manufacturer's standard locking covers.

a. Set-Point Adjustment:  Exposed.
b. Set-Point Indication:  Exposed.
c. Thermometer:  Concealed.
d. Color:  

1) Orientation:  Vertical or Horizontal.

C. RTDs and Transmitters:
1. Manufacturers:

a. Siemens.
b. ACI Automation Components
c. Building Automation Products (BAPI)

2. Accuracy:  Plus or minus 0.2 percent at calibration point.
3. Wire:  Twisted, shielded-pair cable.
4. Insertion Elements for Liquids:  Brass socket with minimum insertion length of 2-1/2 

inches.
5. Room Sensor Cover Construction:  Manufacturer's standard locking covers.

a. Set-Point Adjustment:  Exposed.
b. Set-Point Indication:  Keyed Exposed.
c. Thermometer:  Concealed.
d. Color:  
e. Orientation:  Vertical or Horizontal.

D. Pressure Transmitters/Transducers:
1. Manufacturers:

a. Setra.
b. General Eastern Instruments.
c. MAMAC Systems, Inc.
d. ROTRONIC Instrument Corp.
e. TCS/Basys Controls.
f. Vaisala.

2. Water Pressure Transducers:  Stainless-steel diaphragm construction, suitable for 
service; minimum 150-psig operating pressure; linear output 4 to 20 mA.

3. Water Differential-Pressure Transducers:  Stainless-steel diaphragm construction, 
suitable for service; minimum 150-psig operating pressure and tested to 300-psig; linear 
output 4 to 20 mA.

4. Differential-Pressure Switch (Water):  Snap acting, with pilot-duty rating and with suitable 
scale range and differential.

5. Pressure Transmitters:  Direct acting for gas, liquid, or steam service; range suitable for 
system; linear output 4 to 20 mA.
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E. Room Sensor Cover Construction:  Manufacturer's standard locking covers.

F. Room sensor accessories include the following:
1. Insulating Bases:  For sensors located on exterior walls.

2.07 STATUS SENSORS

A. Status Inputs for Fans:  Differential-pressure switch with pilot-duty rating and with adjustable 
range of 0- to 5-inch wg.

B. Status Inputs for Pumps:  Differential-pressure switch with pilot-duty rating and with adjustable 
pressure-differential range of 8 to 60 psig, piped across pump.

C. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-
core transformers with self-powered transmitter, adjustable and suitable for 175 percent of 
rated motor current.

D. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered 
transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.

E. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and 
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with 
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor.

F. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match 
current and system output requirements.

G. Electronic Valve/Damper Position Indicator:  Visual scale indicating percent of travel and 2- to 
10-V dc, feedback signal.

H. Water-Flow Switches:  Bellows-actuated mercury or snap-acting type with pilot-duty rating, 
stainless-steel or bronze paddle, with appropriate range and differential adjustment, in NEMA 
250, Type 1 enclosure.
1. Manufacturers:

a. BEC Controls Corporation.
b. I.T.M. Instruments Inc.

2.08 THERMOSTATS

A. Manufacturers:

B. Combination Thermostat and Fan Switches:  Line-voltage thermostat with push-button or 
lever-operated fan switch.
1. Label switches "FAN ON-OFF".
2. Mount on single electric switch box.

C. Electric, solid-state, microcomputer-based room thermostat with remote sensor.
1. Automatic switching from heating to cooling.
2. Preferential rate control to minimize overshoot and deviation from set point.
3. Set up for four separate temperatures per day.
4. Instant override of set point for continuous or timed period from 1 hour to 31 days.
5. Short-cycle protection.
6. Programming based on every day of week.
7. Selection features include degree F or degree C display, 12- or 24-hour clock, keyboard 

disable, remote sensor, and fan on-auto.
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8. Battery replacement without program loss.
9. Thermostat display features include the following:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed override.
f. Day of week.
g. System mode indications include "heating," "off," "fan auto," and "fan on."

D. Low-Voltage, On-Off Thermostats:  NEMA DC 3, 24-V, bimetal-operated, mercury-switch type, 
with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg F 
set-point range, and 2 deg F maximum differential.

E. Line-Voltage, On-Off Thermostats:  Bimetal-actuated, open contact or bellows-actuated, 
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical 
rating; with concealed set-point adjustment, 55 to 85 deg F set-point range, and 2 deg F 
maximum differential.
1. Selector Switch:  Integral, manual on-off-auto.

F. Remote-Bulb Thermostats:  On-off or modulating type, liquid filled to compensate for changes 
in ambient temperature; with copper capillary and bulb, unless otherwise indicated.
1. Bulbs in water lines with separate wells of same material as bulb.
2. Scale settings and differential settings are clearly visible and adjustable from front of 

instrument.
3. On-Off Thermostat:  With precision snap switches and with electrical ratings required by 

application.
4. Modulating Thermostats:  Construct so complete potentiometer coil and wiper assembly 

is removable for inspection or replacement without disturbing calibration of instrument.

G. Immersion Thermostat:  Remote-bulb or bimetal rod-and-tube type, proportioning action with 
adjustable throttling range and adjustable set point.

H. Duct-Mounting Humidistats:  Electric insertion, 2-position type with adjustable, 2 percent 
throttling range, 20 to 80 percent operating range, and single- or double-pole contacts.

2.09 ACTUATORS

A. Electric Motors:  Size to operate with sufficient reserve power to provide smooth modulating 
action or two-position action.
1. Comply with requirements in Division 23 Section "Common Motor Requirements for 

HVAC Equipment."
2. Permanent Split-Capacitor or Shaded-Pole Type:  Gear trains completely oil immersed 

and sealed.  Equip spring-return motors with integral spiral-spring mechanism in 
housings designed for easy removal for service or adjustment of limit switches, auxiliary 
switches, or feedback potentiometer.

3. Spring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running and 
breakaway torque of 150 in. x lbf.

4. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running and 
breakaway torque of 150 in. x lbf.

B. Electronic Actuators:  Direct-coupled type designed for minimum 60,000 full-stroke cycles at 
rated torque.
1. Manufacturers:

a. Belimo Aircontrols (USA), Inc.
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b. Siemens
2. Valves:  Size for torque required for valve close off at maximum pump differential 

pressure.
3. Dampers:  Size for running torque calculated as follows:

a. Parallel-Blade Damper with Edge Seals:  7 inch-lb/sq. ft. of damper.
4. Coupling:  V-bolt and V-shaped, toothed cradle.
5. Overload Protection:  Electronic overload or digital rotation-sensing circuitry.
6. Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external, manual 

gear release on nonspring-return actuators.
7. Power Requirements (Two-Position Spring Return):  24-V ac.
8. Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V dc.
9. Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback 

signal.
10. Temperature Rating:  Minus 22 to plus 122 deg F.
11. Temperature Rating (Smoke Dampers):  Minus 22 to plus 250 deg F.
12. Run Time:  12 seconds open, 5 seconds closed.

2.10 CONTROL VALVES

A. Manufacturers:
1. Danfoss Inc.; Air Conditioning & Refrigeration Div.
2. Siemens.
3. Hayward Industrial Products, Inc.
4. Magnatrol Valve Corporation.0
5. Neles-Jamesbury.
6. Bray.

B. Control Valves:  Factory fabricated, of type, body material, and pressure class based on 
maximum pressure and temperature rating of piping system, unless otherwise indicated.

C. Hydronic system globe valves for modulating flow control applications shall have the following 
characteristics:
1. NPS 2 and Smaller:  Class 125 bronze body, bronze trim, rising stem, renewable 

composition disc, and screwed ends with backseating capacity repackable under 
pressure.

2. NPS 2-1/2 and Larger:  Class 125 iron body, bronze trim, rising stem, plug-type disc, 
flanged ends, and renewable seat and disc.

3. Internal Construction:  Replaceable plugs and stainless-steel or brass seats.
a. Single-Seated Valves:  Cage trim provides seating and guiding surfaces for plug on 

top and bottom.
b. Double-Seated Valves:  Balanced plug; cage trim provides seating and guiding 

surfaces for plugs on top and bottom.
4. Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-

way valves shall have linear characteristics.
5. Close-Off (Differential) Pressure Rating:  Combination of actuator and trim shall provide 

minimum close-off pressure rating of 150 percent of total system (pump) head for two-
way valves and 100 percent of pressure differential across valve or 100 percent of total 
system (pump) head.

D. Butterfly Valves for two position, non-modulating applications shall be 200-psig, 150-psig 
maximum pressure differential, ASTM A 126 cast-iron or ASTM A 536 ductile-iron body and 
bonnet, extended neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve and 
stem seals.
1. Body Style:  Lug.
2. Disc Type:  Nickel-plated ductile iron.
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3. Sizing:  1-psig maximum pressure drop at design flow rate.

2.11 COMMUNICATION AND CONTROL WIRING

A. Provide copper wiring, plenum cable, and raceways as specified in the applicable sections of 
Division 16 unless otherwise noted herein.

B. All insulated wire to be copper conductors, UL labeled for 90°C minimum service.

C. Wire Sizing and Insulation

D. Wiring shall comply with minimum wire size and insulation based on services listed below:
1. Service Minimum Gage/Type Insulation Class
2. Class 1 12 - 14 AWG Stranded 600 Volt
3. Class 2 18 - 22 AWG Stranded 300 Volt
4. Class 3 18 AWG Stranded 300 Volt
5. Provide plenum-rated cable when open cable is permitted in supply or return air plenum 

and where allowed per execution specifications

E. Control Wiring: 
1. Digital output shall use Class 1 or Class 2, twisted pair not required, per local codes.
2. Low voltage digital input shall use Class 2 twisted pair, insulated.
3. Low voltage analog input shall use Class 2 twisted pair, insulated and shielded where 

required.
4. Low voltage analog output shall use Class 2 twisted pair, insulated and shielded where 

required.
5. Actuators with tri-state control shall use 3 conductor with same characteristics.

F. Communication Wiring
1. MLN Ethernet Cable shall be minimum CAT 5e or better.
2. ALN, FLN, and TX-I/O IBE shall be 24 AWG, TSP, 12.5 pf/ft or less low capacitance 

cable, 4 twists per foot minimum.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that conditioned power supply is available to control units and operator workstation.

B. Verify that duct-, pipe-, and equipment-mounted devices are installed before proceeding with 
installation.

3.02 INSTALLATION

A. Install software in control units and operator workstation(s).  Implement all features of 
programs to specified requirements and as appropriate to sequence of operation.

B. Connect and configure equipment and software to achieve sequence of operation specified.

C. Verify location of thermostats and other exposed control sensors with drawings and room 
details before installation. 

D. Install guards on thermostats in the following locations:
1. Where indicated.
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E. Install automatic dampers according to Division 23 Section "Air Duct Accessories."

F. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor 
temperatures.

G. Install labels and nameplates to identify control components according to Division 23 Section 
"Identification for HVAC Piping and Equipment."

H. Install hydronic instrument wells, valves, and other accessories according to Division 23 
Section "Hydronic Piping."

I. Install duct volume-control dampers according to Division 23 Sections specifying air ducts.

3.03 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes 
for Electrical Systems."

B. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables."

C. Connect manual-reset limit controls independent of manual-control switch positions.  
Automatic duct heater resets may be connected in interlock circuit of power controllers.

D. Connect hand-off-auto selector switches to override automatic interlock controls when switch 
is in hand position.

3.04 CONTROL WIRING

A. All control and interlock wiring shall comply with national and local electrical codes and 
Division 26 of this specification. Where the requirements of this section differ from those in 
Division 26, the requirements of this section shall take precedence.

B. All NEC Class 1 (line voltage) wiring shall be UL Listed in approved conduit according to NEC 
and Division 26 requirements.

C. All low-voltage wiring shall meet NEC Class 2 requirements. (Low-voltage power circuits shall 
be sub fused when required to meet Class 2 current limit.)

D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, 
including ceiling return air plenums, approved cables not in conduit may be used provided that 
cables are UL Listed for the intended application. For example, cables used in ceiling plenums 
shall be UL Listed specifically for that purpose.

E. All wiring in mechanical, electrical, or service rooms—or where subject to damage— shall be 
installed in conduit.

F. Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels containing 
high voltage wiring and equipment may not be used for low-voltage wiring except for the 
purpose of interfacing the two (e.g., relays and transformers).

G. Do not install wiring in conduit containing tubing.
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H. Where plenum rated cable is run exposed, wiring is to be run parallel along a surface or 
perpendicular to it and neatly tied at 3 m (10 ft) intervals.

I. Where plenum rated cable is used without conduit, it shall be supported from or anchored to 
structural members. Cables shall not be supported by or anchored to electrical conduits, 
piping, or ceiling suspension systems.

J. All wire-to-device connections shall be made at a terminal block or wire nut. All wire-to-wire 
connections shall be at a terminal strip or wire nut.

K. All wiring within enclosures shall be neatly bundled and anchored to permit access and 
prevent restriction to devices and terminals.

L. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are 
available, the contractor shall provide step-down transformers or interposing relays.

M. All plenum rated wiring shall be installed as continuous lengths, with no splices permitted 
between termination points.

N. All wiring in conduit shall be installed as continuous lengths, with no splices permitted between 
termination points or junction boxes.

O. Maintain fire rating at all penetrations. Install plenum wiring in sleeves where it passes through 
walls and floors. 

P. Size and type of conduit and size and type of wire shall be the responsibility of the contractor, 
in keeping with the manufacturer’s recommendations and NEC requirements, except as noted 
elsewhere.

Q. Control and status relays are to be located in designated enclosures only. These enclosures 
can include packaged equipment control panel enclosures.

R. Conceal all conduit, except within mechanical, electrical, or service rooms.  Install conduit to 
maintain a minimum clearance of 15 cm (6 in.) from high-temperature equipment (e.g., steam 
pipes or flues).

S. Secure conduit with conduit clamps fastened to the structure and spaced according to code 
requirements. Conduit and pull boxes may not be hung on flexible duct strap or tie rods. 
Conduits may not be run on or attached to ductwork.

T. Adhere to this specification’s Division 26 requirements where conduit crosses building 
expansion joints.

U. The Contractor shall terminate all control and/or interlock wiring and shall maintain updated 
(as-built) wiring diagrams with terminations identified at the job site.

V. Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 1 m (3 ft) in 
length and shall be supported at each end. Flexible metal conduit less than ½ in. electrical 
trade size shall not be used. In areas exposed to moisture, including chiller and boiler rooms, 
liquid-tight, flexible metal conduits shall be used.

W. Conduit must be adequately supported, properly reamed at both ends, and left clean and free 
of obstructions. Conduit sections shall be joined with couplings (according to code). 
Terminations must be made with fittings at boxes, and ends not terminating in boxes shall 
have bushings installed.
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3.05 COMMUNICATION WIRING

A. The contractor shall adhere to the items listed in the “Wiring” article in Part 2 of the 
specification.

B. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer’s 
installation recommendations for all communication cabling.

C. Do not install communication wiring in raceway and enclosures containing Class 1.

D. Maximum pulling, tension, and bend radius for cable installation, as specified by the cable 
manufacturer, shall not be exceeded during installation.

E. Contractor shall verify the integrity of the entire network following the cable installation. Use 
appropriate test measures for each particular cable.

F. When a cable enters or exits a building, a lightning arrestor must be installed between the 
lines and ground.  The lighting arrestor shall be installed according to the manufacturer’s 
instructions.

G. All runs of communication wiring shall be unspliced length when that length is commercially 
available.

H. All communication wiring shall be labeled in accordance with the HVAC Control System 
control drawing submittal package instructions or to indicate origination and destination data at 
a minimum.

3.06 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust field-assembled components and equipment installation, including 
connections, and to assist in field testing.  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:
1. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper unit operation.  Remove and replace malfunctioning units and retest.
2. Test and adjust controls and safeties.
3. Test calibration of electronic controllers by disconnecting input sensors and stimulating 

operation with compatible signal generator.
4. Test each point through its full operating range to verify that safety and operating control 

set points are as required.
5. Test each control loop to verify stable mode of operation and compliance with sequence 

of operation.  Adjust PID actions.
6. Test each system for compliance with sequence of operation.
7. Test software and hardware interlocks.

C. DDC Verification:
1. Verify that instruments are installed before calibration, testing, and loop or leak checks.
2. Check instruments for proper location and accessibility.
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 

and other applicable considerations.
4. Check instrument tubing for proper fittings, slope, material, and support.
5. Check installation of air supply for each instrument.
6. Check flow instruments.  Inspect tag number and line and bore size, and verify that inlet 

side is identified and that meters are installed correctly.
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7. Check pressure instruments, piping slope, installation of valve manifold, and self-
contained pressure regulators.

8. Check temperature instruments and material and length of sensing elements.
9. Check control valves.  Verify that they are in correct direction.
10. Check DDC system as follows:

a. Verify that DDC controller power supply is from emergency power supply, if 
applicable.

b. Verify that wires at control panels are tagged with their service designation and 
approved tagging system.

c. Verify that spare I/O capacity has been provided.
d. Verify that DDC controllers are protected from power supply surges.

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

3.07 ADJUSTING

A. Calibrating and Adjusting:
1. Calibrate instruments.
2. Make three-point calibration test for both linearity and accuracy for each analog 

instrument.
3. Calibrate equipment and procedures using manufacturer's written recommendations and 

instruction manuals.  Use test equipment with accuracy at least double that of instrument 
being calibrated.

4. Control System Inputs and Outputs:
a. Check analog inputs at 0, 50, and 100 percent of span.
b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output.
c. Check digital inputs using jumper wire.
d. Check digital outputs using ohmmeter to test for contact making or breaking.
e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a 

precision-resistant source.
5. Flow:

a. Set differential pressure flow transmitters for 0 and 100 percent values with 3-point 
calibration accomplished at 50, 90, and 100 percent of span.

b. Manually operate flow switches to verify that they make or break contact.
6. Pressure:

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
7. Calibrate pressure switches to make or break contacts, with adjustable differential set at 

minimum.
8. Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span 
using a precision-resistance source.

b. Calibrate temperature switches to make or break contacts.
9. Stroke and adjust control valves and dampers without positioners, following the 

manufacturer's recommended procedure, so that valve or damper is 100 percent open 
and closed.

10. Stroke and adjust control valves and dampers with positioners, following manufacturer's 
recommended procedure, so that valve and damper is 0, 50, and 100 percent closed.

11. Provide diagnostic and test instruments for calibration and adjustment of system.
12. Provide written description of procedures and equipment for calibrating each type of 

instrument.  Submit procedures review and approval before initiating startup procedures.
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B. Adjust initial temperature set points.

3.08 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain HVAC instrumentation and controls.  Refer to Division 01 
Section "Demonstration and Training."

END OF SECTION
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SECTION 23 09 70

DIRECT DIGITAL CONTROL (DDC) SYSTEM COMMISSIONING

PART 1 GENERAL

1.01 WORK INCLUDED

A. Provide the following:
1. DDCS and equipment testing and start-up
2. Validation of proper and thorough installation of DDCS and equipment
3. Functional testing of control systems
4. Demonstration testing of control systems
5. Documentation of tests, procedures, and installations
6. Coordination of DDCS training
7. Documentation of DDCS Operation and Maintenance materials

B. For general DDC System requirements, refer to Section 23 09 00 Instrumentation and Control 
for HVAC.  

1.02 COORDINATION

A. Assist Owner’s Commissioning Authority/Coordinator in Commissioning, including attending 
commissioning meetings.

B. Testing Adjusting & Balancing
1. Coordinate with TAB contractors in test and balance work as specified in Section 

23 05 93 Testing Adjusting & Balancing. A significant number of balancing procedures 
require the DDCS to be operational and require Contractor time to assist the TAB 
contractor in their work.

2. Assist the TAB contractor in determining pump differential pressure setpoints.

C. Coordinate with Division 23 contractors in the performance of pre-functional and functional 
tests as specified in Section 23 09 95 Mechanical Commissioning.

1.03 SEQUENCING

A. The following list outlines the general sequence of events for submittals and commissioning:
1. Submit Hardware and Shop Drawings and receive approval.
2. Initiate installation of DDCS hardware, devices and wiring.
3. Develop point database and application software.
4. Simulate sequencing and debug programming off-line to the extent practical.
5. Submit Programming and Graphics no less than 30 days before software is to be 

installed in field devices and receive approval.
6. Complete installation of DDCS hardware, devices and wiring.
7. Install point database and application software in field panels.
8. Submit Functional Tests no less than 30 days prior to conducting tests and receive 

approval.
9. Perform DDCS Pre-functional Tests (start up, calibration and tuning) and submit Pre- 

functional Tests for approval.
10. Field test application programs prior to functional testing.
11. Receive DDCS Pre-functional Test Report approval and approval to schedule Functional 

Tests.
12. Perform and record functional tests and submit Functional Test Report for approval.
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a. Some tests may not be possible due to weather conditions.  These tests may be 
deferred to post-occupancy period on approval from the Commissioning Authority.

13. Assist TAB contractor in TAB tests and determining setpoints as specified in Sections 
230593 Testing Adjusting & Balancing and 230995 Mechanical Systems Commissioning.

14. Submit Training Materials and receive approval.
15. Receive DDCS Functional Test Report approval and approval to schedule Demonstration 

Tests.
16. Perform Demonstration Tests to Commissioning Authority and submit Demonstration 

Test Report.
17. Receive acceptance of Demonstration Tests.
18. Train Owner personnel on DDCS operation and maintenance.
19. Substantial Completion.
20. Prepare and initiate commissioning Trend Logs.
21. Submit Trend Logs in format specified for review and approval.
22. Receive approval of successful Trend Log tests, or retest as required.
23. Complete all items in Completion Requirements per Paragraph 1.6.
24. Provide administration level password access to the Owner.
25. Final Acceptance.
26. Begin Warranty Period.

1.04 SUBMITTALS

A. For shop drawing and other submittals, refer to Section 23 09 00 Direct Digital Control 
Systems and Section 23 09 01 DDC Server and User Interface. 

1.05 FUNCTIONAL TEST DOCUMENTATION

A. Pre-functional Tests
1. Prepare forms to document the proper startup of the DDCS.
2. All equipment shall be included on the test forms including but not limited to:

a. Digital outputs: proper installation, normal position, response to command at control 
unit (CU)

b. Digital inputs: proper installation, device test, response at CU
c. Analog outputs: proper installation of devices, verification of maximum and minimum 

stroke
d. Analog inputs: proper installation of sensors, calibration
e. Wiring connections and other electrical issues
f. Panels: confirmation of location, power source (electrical circuit used), confirmation 

of emergency power where specified
g. Alarms and safeties: verification of alarm routing to all specified devices and correct 

hierarchy. Example: confirm alarm routing to cell phones, email, servers, remote 
workstations. Confirm that appropriate alarm levels are routed to appropriate 
devices.

h. Loop tuning: document setting of P/I parameters for all loops, chosen setpoints, time 
delays, loop execution speed.

i. Network traffic: document speed of screen generation, alarm and signal propagation 
in system with all required commissioning trends active.

3. Each form shall have a header or footer where the technician performing the test can 
indicate his/her name and the date of the test.

4. Submit forms for approval.
5. Complete work, document results on forms, and submit for approval as Pre-Functional 

Test Report.

B. Functional Tests
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1. Commissioning Authority will prepare functional testing forms after Programming and 
Graphics Submittal has been reviewed and approved. Tests will be designed to test all 
sequences in a formal manner with simulations and expected outcomes.

2. DDCS Contractor will review tests and recommend changes that will improve ease of 
testing or avoid possible system damage, etc.

3. DDCS Contractor will complete tests and document on forms in electronic format. Each 
form shall have a header or footer where the technician performing the test can indicate 
his/her name and the date of the test.

4. Submit forms for approval as Functional Test Report.

1.06 COMPLETION REQUIREMENTS

A. Procedure
1. Until the documents required in this section are submitted and approved, the system will 

not be considered “accepted” and final payment to DDCS Contractor will not be made.
2. Before requesting acceptance of work, submit one set of completion documents for 

review and approval of Owner.
3. After review, furnish quantity of sets indicated below to Owner.

B. Completion Documents
1. Owner’s Manuals. See Section 23 09 00 Instrumentation and Control for HVAC.
2. English language control sequences updated to reflect final programming installed in the 

DDCS at the time of system acceptance.
3. Complete original issue diskettes/CDs for all software provided, including operating 

systems, programming language, operator workstation software, and graphics software.
4. Complete CD copy of DDCS database, user screens, setpoints and all configuration 

settings necessary to allow re-installation of system after crash or replacement of server, 
and resume operations with the DDCS in the same configuration as during Owner sign- 
off.

5. Project Record Drawings. “As-built” versions of the submittal drawings in reproducible 
format.

6. Commissioning Reports. Completed versions of all Pre-functional and Functional Test 
reports, calibration logs, etc., per paragraph 1.5.

7. Copy of inspection certificates provided by the local code authorities.
8. Written guarantee and warranty documents for all equipment and systems, including the 

start and end date for each.
9. Training materials as required by 3.6E.
10. Contact information. Names, addresses, and 24-hour telephone numbers of contractors 

installing equipment, and the control systems and service representatives of each.

PART 2 PRODUCTS

2.01 INSTRUMENTATION

A. Instrumentation required to verify readings, calibrate sensors, and test the system and 
equipment performance shall be provided by Contractor.

PART 3 EXECUTION

3.01 PRE-FUNCTIONAL TESTS

A. General
1. Check installed products before continuity tests, leak tests and calibration.
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2. Inspect the installation of all devices. Review the manufacturer’s installation instructions 
and validate that the device is installed in accordance with them and that the devices are 
accessible.

3. Verify proper electrical voltages and amperages, and verify that all circuits are free from 
faults.

4. Verify integrity/safety of all electrical connections.
5. Verify that shielded cables are grounded only at one end.
6. Verify that all sensor locations are as indicated on drawings and are away from causes of 

erratic operation.
7. Check instruments for proper installation on direction of flow, elevation, orientation, 

insertion depth, or other applicable considerations that will impact performance.

B. Digital Outputs
1. Verify that all digital output devices (relays, solenoid valves, two-position actuators and 

control valves, magnetic starters, etc.) operate properly and that the normal positions are 
correct.

C. Digital Inputs
1. Adjust setpoints, where applicable.

a. For current switches used as status on fans, adjust current setpoint so that fan 
status is “off” when fan discharge damper (if present) is fully closed and when belt is 
broken (temporarily remove belt).

b. For current switches used as status on pumps, adjust current setpoint so that pump 
status is “off” when pump is dead-headed (temporarily close discharge valve).

c. For differential pressure sensors on pumps and fans, set so that status is on when 
pump operating with all valves open (out on its curve).

D. Analog Outputs
1. Verify start and span are correct and control action is correct.
2. Check all control valves and automatic dampers to ensure proper action and closure.
3. Make any necessary adjustments to valve stem and damper blade travel.
4. Check all normal positions of actuators with spring return.
5. For outputs to reset other manufacturer’s devices (for example, chiller setpoint) and for 

feedback from them, calibrate ranges to establish proper parameters.

E. Control Valve Checkout:
1. Verify that control valves are installed correctly for flow direction.
2. Verify that valve body attachment is properly secured and sealed.
3. Verify that valve actuator and linkage attachment is secure.
4. Verify that actuator wiring is complete, enclosed and connected to correct power source.
5. Verify that valve ball, disc or plug travel is unobstructed.
6. After piping systems have been tested and put into service, but before insulating and 

balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. Replace 
the valve if leaks persist.

F. Instrument Checkout:
1. Verify that instrument is correctly installed for location, orientation, direction and operating 

clearances.
2. Verify that attachment is properly secured and sealed.
3. Verify that conduit connections are properly secured and sealed.
4. Verify that wiring is properly labeled with unique identification, correct type and size and 

is securely attached to proper terminals.
5. Inspect instrument tag against approved submittal.
6. For instruments with tubing connections, verify that tubing attachment is secure and 

isolation valves have been provided.
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7. For flow instruments, verify that recommended upstream and downstream distances 
have been maintained.

8. For temperature instruments:
a. Verify sensing element type and proper material.
b. Verify length and insertion.

G. Alarms and Interlocks
1. A log shall be kept and initialed by the technician showing date and time, alarm/interlock 

description, action taken to initiate the alarm/interlock, and resulting action, and included 
in the Pre-functional Test Report.

2. Check each alarm separately by including an appropriate signal at a value that will trip 
the alarm.

3. Coordinate with Division 26 to test fire and life safety systems alarm contacts.
4. Interlocks shall be tripped using field contacts to check the logic, as well as to ensure that 

the fail-safe condition for all actuators is in the proper direction.
5. Interlock actions shall be tested by simulating alarm conditions to check the initiating 

value of the variable and interlock action.

H. Analog Input Calibration

I. Variable Frequency Drive Minimum Speed
1. Minimum speed for VFD-driven equipment shall be determined in accordance with 

manufacturer recommended low speed limit settings. 

J. Tuning
1. Tune all control loops to obtain the fastest stable response without hunting, offset or 

overshoot. Record tuning parameters and response test results for each control loop in 
the Pre-functional Test Report. Except from a startup, maximum allowable variance from 
set point for controlled variables under normal load fluctuations shall be as follows. Within 
3 minutes of any upset (for which the system has the capability to respond) in the control 
loop, tolerances shall be maintained (exceptions noted):

Controlled Variable Control Accuracy

Airflow and waterflow 10%

Heating, hot Water Temperature 1ºF

Duct Temperature 2ºF

Water Differential Pressure 1.5 psi

Others
2 times reported 

accuracy

K. Interface and Control Panels
1. Ensure devices are properly installed with adequate clearance for maintenance and with 

clear labels in accordance with the record drawings.
2. Ensure that terminations are safe, secure and labeled in accordance with the record 

drawings.
3. Check power supplies for proper voltage ranges and loading.
4. Ensure that wiring and tubing are run in a neat and workman-like manner, either bound or 

enclosed in trough.
5. Check for adequate signal strength on communication networks.
6. Check for standalone performance of controllers by disconnecting the controller from the 

LAN. Verify the event is annunciated at Operator Interfaces. Verify that the controlling 
LAN reconfigures as specified in the event of a LAN disconnection.

7. Ensure that buffered and/or volatile information is held through power outage.
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8. With all system and communications operating normally, sample and record 
update/annunciation times for critical alarms fed from the panel to the Operator Interface.

9. Check for adequate grounding of all DDC panels and devices.

L. Operator Interfaces
1. Verify that all elements on the graphics are functional and are properly bound to physical 

devices and/or virtual points, and that hot links or page jumps are functional and logical.
2. Verify that the alarm printing, logging, paging, emailing etc. is functional and per 

requirements.

3.02 DDC SYSTEM I/O ADJUSTMENT, CALIBRATION

A. Calibrate each instrument installed that is not factory calibrated and provided with calibration 
documentation.

B. Provide a written description of proposed field procedures and equipment for calibrating each 
type of instrument. Submit procedures before calibration and adjustment.

C. For each analog instrument, make a three-point test of calibration for both linearity and 
accuracy.

D. Equipment and procedures used for calibration shall comply with instrument manufacturer's 
written instructions.

E. Provide diagnostic and test equipment for calibration and adjustment.

F. Field instruments and equipment used to test and calibrate installed instruments shall have 
accuracy at least twice the instrument accuracy being calibrated. An installed instrument with 
an accuracy of 1 percent shall be checked by an instrument with an accuracy of 0.5 percent.

G. Calibrate each instrument according to instrument instruction manual supplied by 
manufacturer.

H. If after calibration indicated performance cannot be achieved, replace out-of-tolerance 
instruments.

I. Comply with field testing requirements and procedures indicated by ASHRAE's Guideline 11, 
"Field Testing of HVAC Control Components," in the absence of specific requirements, and to 
supplement requirements indicated.

J. Analog Signals:
1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100 

percent.
2. Check analog current signals using a precision current meter at zero, 50, and 100 

percent.
3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of 

operating span using a precision-resistant source.
4. The calibrating parameters in software (e.g. slope and intercept) shall be adjusted as 

required. A calibration log shall be kept and initialed by the technician showing date and 
time, sensor and hand-held readings, and calibration constant adjustments and included 
in the Pre-functional Test Report.

5. Inaccurate sensors must be replaced if calibration is not possible.

K. Digital Signals:
1. Check digital signals using a jumper wire.
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2. Check digital signals using an ohmmeter to test for contact making or breaking.

L. Control Valves:
1. Stroke and adjust control valves following manufacturer's recommended procedure, from 

100 percent open to 100 percent closed and back to 100 percent open.
2. Stroke control valves with pilot positioners. Adjust valve and positioner following 

manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent 
closed and 100 percent open at proper air pressures.

3. Check and document open and close cycle times for applications with a cycle time less 
than 30 seconds.

4. For control valves equipped with positive position indication, check feedback signal at 
multiple positions to confirm proper position indication.

M. Meters: Check sensors at zero, 50, and 100 percent of Project design values.

N. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.

O. Switches: Calibrate switches to make or break contact at set points indicated.

P. Transmitters:
1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design values.
2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span using 

a precision-resistant source.

Q. Pressure:
1. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
2. Calibrate pressure switches to make or break contacts, with adjustable differential set at 

minimum.

R. Temperature:
1. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span using a 

precision-resistance source.
2. Calibrate temperature switches to make or break contacts.
3. Stroke and adjust control valves and dampers without positioners, following the 

manufacturer's recommended procedure, so that valve or damper is 100 percent open 
and closed.

4. Stroke and adjust control valves and dampers with positioners, following manufacturer's 
recommended procedure, so that valve and damper is 0, 50, and 100 percent closed.

5. Provide diagnostic and test instruments for calibration and adjustment of system.
6. Provide written description of procedures and equipment for calibrating each type of 

instrument.  Submit procedures review and approval before initiating startup procedures.

S. Adjust initial temperature and humidity set points.

T. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  
Provide up to three visits to Project during other than normal occupancy hours for this purpose

3.03 DDC SYSTEM CONTROLLER CHECKOUT

A. Verify power supply.
1. Verify voltage, phase and hertz.
2. Verify that protection from power surges is installed and functioning.
3. Verify that ground fault protection is installed.
4. If applicable, verify if connected to UPS unit.
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5. If applicable, verify if connected to a backup power source.
6. If applicable, verify that power conditioning units, transient voltage suppression and high-

frequency noise filter units are installed.

B. Verify that wire and cabling is properly secured to terminals and labeled with unique 
identification.

C. Verify that spare I/O capacity is provided.

3.04 DDC CONTROLLER I/O CONTROL LOOP TESTS

A. Testing:
1. Test every I/O point connected to DDC controller to verify that safety and operating 

control set points are as indicated and as required to operate controlled system safely 
and at optimum performance.

2. Test every I/O point throughout its full operating range.
3. Test every control loop to verify operation is stable and accurate.
4. Adjust control loop proportional, integral and derivative settings to achieve optimum 

performance while complying with performance requirements indicated. Document 
testing of each control loop's precision and stability via trend logs.

5. Test and adjust every control loop for proper operation according to sequence of 
operation.

6. Test software and hardware interlocks for proper operation. Correct deficiencies.
7. Operate each analog point at the following:

a. Upper quarter of range.
b. Lower quarter of range.
c. At midpoint of range.

8. Exercise each binary point.
9. For every I/O point in DDC system, read and record each value at operator workstation, 

at DDC controller and at field instrument simultaneously. Value displayed at operator 
workstation, at DDC controller and at field instrument shall match.

10. Prepare and submit a report documenting results for each I/O point in DDC system and 
include in each I/O point a description of corrective measures and adjustments made to 
achieve desire results.

3.05 DDC SYSTEM VALIDATION TESTS

A. Perform validation tests before requesting final review of system. Before beginning testing, 
first submit Pretest Checklist and Test Plan.

B. After approval of Test Plan, execute all tests and procedures indicated in plan.

C. After testing is complete, submit completed test checklist.

D. Pretest Checklist: Submit the following list with items checked off once verified:
1. Detailed explanation for any items that are not completed or verified.
2. Required mechanical installation work is successfully completed and HVAC equipment is 

working correctly.
3. HVAC equipment motors operate below full-load amperage ratings.
4. Required DDC system components, wiring, and accessories are installed.
5. Installed DDC system architecture matches approved Drawings.
6. Control electric power circuits operate at proper voltage and are free from faults.
7. Required surge protection is installed.
8. DDC system network communications function properly, including uploading and 

downloading programming changes.
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9. Using BACnet protocol analyzer, verify that communications are error free.
10. Each controller's programming is backed up.
11. Equipment, products, tubing, wiring cable and conduits are properly labeled.
12. All I/O points are programmed into controllers.
13. Testing, adjusting and balancing work affecting controls is complete.
14. Dampers and actuators zero and span adjustments are set properly.
15. Each control damper and actuator goes to failed position on loss of power.
16. Valves and actuators zero and span adjustments are set properly.
17. Each control valve and actuator goes to failed position on loss of power.
18. Meter, sensor and transmitter readings are accurate and calibrated.
19. Control loops are tuned for smooth and stable operation.
20. View trend data where applicable.
21. Each controller works properly in standalone mode.
22. Safety controls and devices function properly.
23. Interfaces with fire-alarm system function properly.
24. Electrical interlocks function properly.
25. Operator workstations and other interfaces are delivered, all system and database 

software is installed, and graphic are created.
26. Record Drawings are completed.
27. Test Plan:
28. Prepare and submit a validation test plan including test procedures for performance 

validation tests.
29. Test plan shall address all specified functions of DDC system and sequences of 

operation.
30. Explain detailed actions and expected results to demonstrate compliance with 

requirements indicated.
31. Explain method for simulating necessary conditions of operation used to demonstrate 

performance.
32. Include a test checklist to be used to check and initial that each test has been 

successfully completed.
33. Submit test plan documentation 30 business days before start of tests.
34. Validation Test:
35. Verify operating performance of each I/O point in DDC system.
36. Verify analog I/O points at operating value.
37. Make adjustments to out-of-tolerance I/O points.
38. Identify I/O points for future reference.
39. Simulate abnormal conditions to demonstrate proper function of safety devices.
40. Replace instruments and controllers that cannot maintain performance indicated after 

adjustments.
41. Simulate conditions to demonstrate proper sequence of control.
42. Readjust settings to design values and observe ability of DDC system to establish 

desired conditions.
43. After 24 Hours following Initial Validation Test:
44. Re-check I/O points that required corrections during initial test.
45. Identify I/O points that still require additional correction and make corrections necessary 

to achieve desired results.
46. After 24 Hours of Second Validation Test:
47. Re-check I/O points that required corrections during second test.
48. Continue validation testing until I/O point is normal on two consecutive tests.
49. Completely check out, calibrate, and test all connected hardware and software to ensure 

that DDC system performs according to requirements indicated.
50. After validation testing is complete, prepare and submit a report indicating all I/O points 

that required correction and how many validation re-tests it took to pass. Identify 
adjustments made for each test and indicate instruments that were replaced.

51. DDC System Response Time Test:
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52. Simulate Heavy Load Condition (HLC).
53. Heavy load shall be an occurrence of 50 percent of total connected binary COV, one-half 

of which represent an "alarm" condition, and 50 percent of total connected analog COV, 
one-half of which represent an "alarm" condition, that are initiated simultaneously on a 
one-time basis.

54. Initiate 10 successive occurrences of HLC and measure response time to typical alarms 
and status changes.

55. Measure with a timer having at least 0.1-second resolution and 0.01 percent accuracy.
56. Purpose of test is to demonstrate DDC system, as follows:
57. Reaction to COV and alarm conditions during HLC.
58. Ability to update DDC system database during HLC.
59. Passing test is contingent on the following:
60. Alarm reporting at printer beginning no more than 10 seconds after the initiation (time 

zero) of HLC.
61. All alarms, both binary and analog, are reported and printed; none are lost.
62. Compliance with response times specified.
63. Prepare and submit a report documenting HLC tested and results of test including time 

stamp and print out of all alarms.

3.06 DDC SYSTEM NETWORK BANDWIDTH TEST:

A. Test network bandwidth usage on all DDC system networks to demonstrate bandwidth usage 
under DDC system normal operating conditions and under simulated HLC.
1. To pass, none of DDC system networks shall use more than 70 percent of available 

bandwidth under normal and HLC operation.

3.07 EXTENDED OPERATION TEST

A. Extended operation test is intended to simulate normal operation of DDC system by Owner.

B. Operate DDC system for an operating period of 28 consecutive calendar days following 
Substantial Completion. Coordinate exact start date of testing with Owner.

C. Provide an operator familiar with DDC system installed to man an operator workstation during 
eight hours of each normal business day occurring during operating period.

D. During operating period, DDC system shall demonstrate correct operation and accuracy of 
monitored and controlled points as well as operation capabilities of sequences, logs, trends, 
reports, specialized control algorithms, diagnostics, and other software indicated.
1. Correct defects of hardware and software when it occurs.

E. Definition of Failures and Downtime during Operating Period:
1. Failed I/O point constituting downtime is an I/O point failing to perform its intended 

function consistently and a point physically failed due to hardware and software.
2. Downtime is when any I/O point in DDC system is unable to fulfill its' required function.
3. Downtime shall be calculated as elapsed time between a detected point failure as 

confirmed by an operator and time point is restored to service.
4. Maximum time interval allowed between DDC system detection of failure occurrence and 

operator confirmation shall be 0.5 hours.
5. Downtime shall be logged in hours to nearest 0.1 hour.
6. Power outages shall not count as downtime, but shall suspend test hours unless systems 

are provided with UPS and served through a backup power source.
7. Hardware or software failures caused by power outages shall count as downtime.

F. During operating period, log downtime and operational problems are encountered.
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1. Identify source of problem.
2. Provide written description of corrective action taken.
3. Record duration of downtime.
4. Maintain log showing the following:
5. Time of occurrence.
6. Description of each occurrence and pertinent written comments for reviewer to 

understand scope and extent of occurrence.
7. Downtime for each failed I/O point.
8. Running total of downtime and total time of I/O point after each problem has been 

restored.
9. Log shall be available to Owner for review at any time.

G. For DDC system to pass extended operation test, total downtime shall not exceed 1 percent of 
total point-hours during operating period.
1. Failure to comply with minimum requirements of passing at end of operating period 

indicated shall require that operating period be extended one consecutive day at a time 
until DDC system passes requirement.

H. Evaluation of DDC system passing test shall be based on the following calculation:
1. Downtime shall be counted on a point-hour basis where total number of DDC system 

point-hours is equal to total number of I/O points in DDC system multiplied by total 
number of hours during operating period.

2. One point-hour of downtime is one I/O point down for one hour. Three points down for 
five hours is a total of 15 point-hours of downtime. Four points down for one-half hour is 2 
point-hours of downtime.

3. Example Calculation: Maximum allowable downtime for 30-day test when DDC system 
has 1000 total I/O points (combined analog and binary) and has passing score of 1 
percent downtime is computed by 30 days x 24 h/day x 1000 points x 1 percent equals 
7200 point-hours of maximum allowable downtime.

I. Prepare test and inspection reports.

3.08 FUNCTIONAL TESTS

A. Functional Test schedule shall be coordinated with the Commissioning Authority.

B. Submit forms for approval. Test schedule shall be coordinated with the Commissioning 
Authority.

C. Tests may be witnessed by an Owner’s Representative at the Owner’s option.

D. All approved Functional Tests shall be conducted by the DDCS Contractor with results 
confirmed and signed by the Contractor’s start-up technician.
1. Seasonal Impacts: It shall be assumed that not all tests will be possible due to weather 

conditions. Those that are not possible shall be deferred until the next season, performed 
during the warranty period.

E. Test documentation shall be submitted to the Owner for review and approval.

3.09 DEMONSTRATION TEST

A. Demonstration tests consist of a representative sample of functional tests and systems 
randomly selected by the Commissioning Authority. Tests will be designed to occur over no 
longer than 2 working days.
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B. Schedule the demonstration with the Commissioning Authority at least 1 week in advance.

C. Demonstration shall not be scheduled until the Functional Test Report has been approved.

D. The Contractor shall supply all personnel and equipment for the demonstration, including, but 
not limited to, instruments, ladders, etc. Contractor-supplied personnel shall be those who 
conducted the Functional tests or who are otherwise competent with and knowledgeable of all 
project-specific hardware, software, and the HVAC systems.

E. The system will be demonstrated following procedures that are the same or similar to those 
used in the Pre-Functional and Functional Tests. The Commissioning Authority will supply the 
test forms at the site at the start of the tests.

F. Contractor shall conduct tests as directed by and in the presence of the Commissioning 
Authority and complete test forms. Completed forms shall be submitted as the Demonstration 
Test Report to the Commissioning Authority after tests are complete.

G. Demonstration Tests shall be successfully completed and approved prior to Substantial 
Completion.

3.10 COMMISSIONING TREND TEST

A. Trend logging shall not commence until Demonstration Tests are successfully completed.

B. Hardware Points: Contractor shall configure all hardware points to trend with the following 
qualifications.
1. Unless approved otherwise by the Commissioning Authority, all points shall be trended 

on a 5 minute interval during the Commissioning tests and system evaluation.
2. Commissioning Authority may request certain Trends based on a Change of Value, with 

COV sensitivity at +/- 1% of the Maximum expected value of the analog point.

C. Software Points: Include the following in trends of systems and zones whose hardware points 
are being trended as called for above. Time interval shall be the same as associated hardware 
point.
1. All setpoints and limits that are automatically reset, plus the points that are driving the 

reset  (For example, % Chilled water Valve Open driving the chilled water distribution 
system Differential pressure setpoint)

2. All setpoints that are adjustable by Operator
3. Outputs of all control loops, other than those driving a single AO point that is already 

being trended
4. System mode points (e.g. Charge Mode of TES, Discharge Mode, etc..)
5. Global overrides such as demand shed signals

D. Submit for review and approval by the by Commissioning Authority a table of points to be 
trended along with trend intervals or change-of-value a minimum of 14 days prior to trend 
collection period.

E. Upload trend data from control panels to the control system server on a user-defined interval, 
manual command, or automatically when the trend buffer becomes full.

F. Trend logs of all points indicated above shall be collected for a 3 week Trend Period.

G. At the completion of the Trend Period, data shall be reviewed by the Contractor to ensure that 
the system is operating properly. If so, data shall be submitted to the Commissioning Authority 
in an electronic format agreed to by the Commissioning Authority and Contractor and as 
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summarized below (e.g. CD-ROM or via direct access to the control system server via the 
internet).

H. Data shall be exported to one of the following formats for analysis by external software.
1. Text (Comma or tab delimited with “” text delimiters)
2. MS Excel Worksheet
3. MS Access Database Tables
4. SQL Database Tables
5. Exported data shall have the following characteristics:

a. There shall be no duplicate records.   Each time/date stamp for a specific point shall 
be unique.

b. The data shall be fully contained in a single file or table for each point.  Data shall 
not span multiple files or database tables.

c. Each field of data shall have one and only one unique identifier. The label shall be in 
the first row of the file. Labels shall not be repeated in the stream of data.

d. Each table or file shall have a single date/time stamp.   Multiple fields that are
e. sampled on the same time stamp can be combined in a single file or table provided 

that they have the same number of records and are stored in the following format:

f. Date/Time 

fields shall be in a single column in a format automatically recognized by MS Access 
or MS Excel.

g. Data will be analyzed over approximately a two- to three-week period by the 
Commissioning Authority.

h. The system shall be accepted only if the trend review indicates proper system 
operation without malfunction, without alarm caused by control action or device 
failure, and with smooth and stable control of systems and equipment in 
conformance with these specifications. If any glitches are indicated in the trends, 
including minor glitches, steps F to G above shall be repeated for the same Trend 
Period until there is a complete Trend Period of error free operation.

i. At the end of the successful Commissioning Trend Tests all points shall be 
reconfigured to trend on either a 15 minute interval or a COV of +/- 5% of scale for 
analog values and COV for digital values.

3.11 REMEDIAL WORK

A. Remedial work identified by site reviews, review of submittals, demonstration test, trend 
reviews, etc. shall be performed to the satisfaction of the Commissioning Authority, at no 
additional cost to the Owner.

B. Contractor shall compensate Engineer and Commissioning Authority on a time and material 
basis at standard billing rates for any additional time required to witness additional 
demonstration tests or to review additional DDCS trends beyond the initial tests, at no 
additional cost to the Owner. Refer to owners commissioning requirements for additional 
requirements.

3.12 TRAINING

A. Coordinate schedule and materials with Commissioning Authority.

B. Interim Training

Date/Time Field 1 Field2   … Field n
DateTimeValue1 Value 11 Value 21 Value n1
DateTimeValuej Value 1j Value 2j Value nj
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1. Provide minimal training so the operating staff can respond to occupant needs and other 
operating requirements during start-up and commissioning phase.

C. Formal Training
1. Provide training sessions for personnel indicated in § 3.12G.
2. Training shall be conducted after all commissioning is complete and systems are fully 

operational.
3. The length of each training period will depend on the complexity of the system and the 

audience, described below. Minimum training shall be 40 hours, but period shall be 
longer if required to complete the training tasks described below.

4. Training may be in non-contiguous days at the request of the Owner.
5. Owner shall be permitted to videotape training sessions.
6. During the warranty period, provide unlimited telephone support for all trained operators.

D. Operators are divided into three categories and shall receive training including but not limited 
to the tasks listed.
1. Day-to-day Operators shall be trained to:

a. Proficiently operate the system
b. Understand control system architecture and configuration
c. Understand DDC system components
d. Understand system operation and control sequences
e. Operate the workstation and peripherals
f. Log on and off the system
g. Access graphics, point reports, and logs
h. Adjust and change system set points, time schedules, and holiday schedules
i. Recognize malfunctions of the system by observation of the printed copy and 

graphical visual signals
j. Understand and acknowledge alarms
k. Understand system drawings, and Operation and Maintenance manual
l. Understand the job layout and location of control components
m. Create, delete, and modify point trend logs, and graph or print these both on an ad-

hoc basis and at user-definable time intervals
n. Print point and predefined reports

2. Advanced Operators shall be trained to do all items for Day-to-day operators plus:
a. Make and change graphics on the workstation
b. Create, delete, and modify alarms, including annunciation and routing
c. Create, delete, and modify reports
d. Add, remove, and modify system’s physical points
e. Create, modify, and delete programming
f. Add control panels
g. Add Operator Workstations
h. Create, delete, and modify system displays — both graphical and otherwise
i. Perform DDC system field checkout procedures
j. Perform DDC controller unit operation and maintenance procedures
k. Perform workstation and peripheral operation and maintenance procedures
l. Perform DDC system diagnostic procedures
m. Configure hardware including PC boards, switches, communication, and I/O points
n. Maintain, calibrate, troubleshoot, diagnose, and repair hardware
o. Adjust, calibrate, and replace system components
p. Maintain software and prepare backups

3. System Managers/Administrators shall be trained to do all items for Day-to-day operators 
plus:
a. Maintain software and prepare backups
b. Create and print custom reports, including tenant billing summaries
c. Interface with job-specific, third-party operator software
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d. Add new users and understand password security procedures

E. Provide an outline and any and all course materials required for training. As a minimum,  
training materials shall include step-by-step instructions (including illustrations, screen 
captures, etc.) for performing all tasks identified in Paragraph 3.6D such that a new trainee, 
one who has not previously attended a training session and who has minimal familiarity with 
this DDCS system, can easily follow the instructions and successfully perform the tasks. One 
copy of training material shall be provided per student in the format specified this Section.

F. The instructor(s) shall be factory-trained instructors experienced in presenting this material.

G. The type and number of personnel and location for training shall include.
1. Day-to-day Operator: 1
2. Advanced Operator: 1
3. System Managers/Administrators: 1

END OF SECTION
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SECTION 23 09 95

MECHANICAL SYSTEMS COMMISSIONING

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:
1. System specific commissioning
2. Mechanical systems to be commissioned are as follows:

a. All Direct Digital Controls and control sequences related to HVAC systems 
incorporated into the contract documents.

b. Process measurement instruments and gauges 
c. Alarms and notification
d. Trending and data export
e. Graphical user interface
f. Control system and sequences

B. Related Sections:
1. Division 1 Submittals Procedures
2. Division 1 Contract Closeout Procedures
3. Division 1 Operation and Maintenance Data
4. 23 09 70 Division 23 DDC System Commissioning

1.02 DESCRIPTION OF WORK – Refer to owners commissioning requirements

1.03 SUBMITTALS  – Refer to owners commissioning requirements

PART 2 PRODUCTS – Refer to owners commissioning requirements

PART 3 EXECUTION

3.01 COMMISSIONING PROCESS AND PROCEDURES  – Refer to owners commissioning 
requirements

3.02 PRE-FUNCTIONAL CHECKLIST 

A. These checklists do not take the place of the manufacturer’s recommended checkout and 
start-up procedures or report.  

B. Regardless of whether the CA includes them or not, checks, inspections, safety measures, 
quality control measures and start-up procedures recommended by the manufacturer shall be 
implemented by the Contractor prior to initiation of the commissioning activity. 

C. The Commissioning Coordinator (CC) employed by the Contractor shall be responsible for 
directing all Pre-Functional Check lists provided by the CA.  The CC shall engage 
subcontractors and vendors service representatives with expertise in the specific equipment or 
system to determine whether the equipment or system passes the checks detailed in the Pre-
Functional Checklist.
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D. CC shall communicate the actual schedule for the execution of the Pre-Functional Checks to 
the CA as provided by the owner.

E. The Commissioning Authority (CA) may choose to participate in the inspection of items along 
with the Contractor and his specialty subcontractors and vendors.  In addition, CA reserves 
the right to inspect any or all of the items on his own in order to satisfy that the installation 
conforms to the design objectives and the system is ready for Functional Testing.

F. For additional information on how the Pre-Functional Checklists fits within the overall 
framework of Commissioning as well as the Contractor’s obligations under the same, please 
Refer to owners commissioning requirements.

3.03 FUNCTIONAL PERFORMANCE TESTING 

A. Contractor shall assist the Commissioning Authority (CA) in developing the Working 
Functional Performance Test (FPT) Procedures (also named Functional Test Plans - FTPs) as 
specified in owners commissioning requirements.  For any given equipment or system 
subcontractors and equipment suppliers associated with and specializing in the specific 
equipment are required to participate in developing the working procedures for the indicated 
FPTs. It is conceivable that for certain equipment and systems, multiple subcontractors and 
specialties may be required to participate to contribute to the development of the Functional 
Test.  Contractor shall extend his full cooperation to the CA in securing the subcontractor or 
supplier resources necessary to develop and implement the Functional Tests.  

B. The Contractor’s Commissioning Coordinator is required to manage the subcontractors in 
developing the Working FPT Procedures and Data Forms, and in performing all FPT’s.

C. Though not developed specifically for this project, the sample Functional Test procedures 
shown in Section 23 09 95 - Exhibit B are provided as an indication of the format and rigor of 
the required functional testing procedures and documentation.

D. CA may approve certain equipment performance tests to be conducted at the factory. If so, 
Contractor shall make arrangements and pay for travel costs for Owner and the CA to visit the 
factory and witness such tests at the factory. 

E. Contractor shall be responsible for demonstrating the successful testing of 100% of the 
systems to be commissioned per the Functional Test plans and procedures provided by the 
CA. 

F. CA shall develop the Functional Test following review of all contractor submittals. The 
Functional Test documents shall be made available immediately upon the successful 
completion of the Pre-Functional Check Lists and correction of all issues identified in the Pre-
Functional Checklist.

G. Contractor shall allow a reasonable time frame after the completion of TAB activities to 
schedule and conduct the Functional Tests.  Functional tests shall commence only upon 
completion of the TAB activities and all flows and measurement data established through the 
TAB process are available for the Commissioning Agent’s review.  In no event shall the 
commissioning Functional Test duration be less than four weeks, plus what is reasonably 
required to correct issues identified and time required for retest and back-check. Contractor 
shall coordinate the work of other disciplines so that commissioning test procedures are not 
interrupted as a result of work that needs to be performed inside or outside the building.

H. Refer to owners commissioning requirements for additional requirements regarding Functional 
Tests.
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END OF SECTION 
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SECTION 23 09 95
EXHIBIT B - SAMPLE FUNCTIONAL TEST PROCEDURE (FTP) FOR HEATING COILS

Functional Test Plan

Heating, Hot-Water System
_______________________________________________________

Project: Tri City Medical Center USP 800 Upgrades

1. Objective:

Confirm satisfactory operation of heating, hot-water system.

2. Equipment:

EQUIPMENT MARK MODEL

1.

3. Participants

NAME COMPANY FUNCTION ROLE

1. Party filling out this form 

2.
Party operating equipment and 
executing the test

3.
Party witnessing / observing
the test

4. Prerequisite Checklist:

ITEM √

1.

The following have been started up and startup reports and prefunctional checklists submitted and 
approved ready for functional testing:

                                                              
______ Heating, Hot-water coils                                        

2.
All control system functions for this and all interlocking systems are programmed and operable per contract 
documents, including final setpoints and schedules and with debugging, loop tuning and sensor and device 
calibrations completed.

4. Piping system flushing complete and required report approved.

5.
Occupants (if any) notified that testing in progress and zone temperatures will be significantly out of normal 
range

6. Water treatment system complete and operational.

7. Vibration control report approved (if required).

8. Test and balance (TAB) complete and approved for the hydronic system
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ITEM √

9. All A/E punchlist items for this equipment corrected.

10. These functional test procedures reviewed and approved by installing contractor.

11. Safeties and operating ranges reviewed.

12. Sufficient clearance around equipment for servicing.

14.
Parameters, setpoints and logic sequences appear to follow the specified written sequences. Attach 
sequence of operation to this test.

15.
Record made of all values (i.e., Setpoints, Control Parameters, Limits, Delays, Lockouts, 
Schedules, etc.) changed to accommodate testing.  Attach as necessary.

5. Seasonal Testing Note:

Due to the building completion being during winter, this test will be completed in two stages.  The first 
testing will occur during cold weather.  The objective of this first stage test is to provide reasonable 
assurance that the boiler will function properly during higher load conditions. This will prepare the 
boiler for operation during the beginning of the cooling season (lower load).  As many of the test 
procedures as possible will be executed during this first stage of testing, through the use of the 
methods of artificial loading or partial loading.  Stage 2 tests for low load condition tests will not be 
executed until summer.

                END OF EXHIBIT 
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SECTION 23 21 13

HYDRONIC PIPING

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following:
1. Heating, hot-water piping.

B. Related Sections include the following:
1. Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic 

piping.

1.03 DEFINITIONS

A. PTFE:  Polytetrafluoroethylene.

B. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.

C. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

1.04 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature:
1. Heating, Hot-Water Piping:  125 psig at 200 deg F.
2. Safety-Valve-Inlet and -Outlet Piping:  Equal to the pressure of the piping system to 

which it is attached.

1.05 SUBMITTALS

A. Product Data:  For each type of the following:
1. Valves.  Include flow and pressure drop curves based on manufacturer's testing for 

calibrated-orifice balancing valves and automatic flow-control valves.
2. Air control devices.
3. Chemical treatment.
4. Hydronic specialties.

B. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, 
supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of 
the same to the building structure.  Detail location of anchors, alignment guides, and 
expansion joints and loops.

C. Welding certificates.
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D. Qualification Data:  For Installer.

E. Field quality-control test reports.

F. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-
duty valves to include in emergency, operation, and maintenance manuals.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:

B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel."

C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX.
1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current.

D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate 
ASME label.  Fabricate and stamp air separators and expansion tanks to comply with ASME 
Boiler and Pressure Vessel Code:  Section VIII, Division 01.

1.07 EXTRA MATERIALS

A. Differential Pressure Meter:  For each type of balancing valve and automatic flow control 
valve, include flowmeter, probes, hoses, flow charts, and carrying case.

PART 2  PRODUCTS

2.01 COPPER TUBE AND FITTINGS

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.

B. Wrought-Copper Fittings:  ASME B16.22.

2.02 STEEL PIPE AND FITTINGS

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as 
indicated in Part 3 "Piping Applications" Article.

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping 
Applications" Article.

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 
"Piping Applications" Article.

D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 
"Piping Applications" Article.
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E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised 
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.

G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 
nuts, and gaskets of the following material group, end connections, and facings:
1. Material Group:  1.1.
2. End Connections:  Butt welding.
3. Facings:  Raised face.

H. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in 
which they are installed.

2.03 JOINING MATERIALS

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents.
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated.
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper 
with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

E. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded.

F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 
temperatures and pressures.

2.04 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper-alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Hart Industries International, Inc.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
e. Zurn Plumbing Products Group; AquaSpec Commercial Products Division.

2. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180 deg F.
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D. Dielectric Flanges:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Factory-fabricated companion-flange assembly, for 150- or 300-psig minimum working 
pressure as required to suit system pressures.

E. Dielectric-Flange Kits:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type 
neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, 
and steel backing washers.

3. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
a. Calpico, Inc.
b. Lochinvar Corporation.

3. Galvanized-steel coupling with inert and noncorrosive thermoplastic lining; threaded 
ends; and 300-psig minimum working pressure at 225 deg F.

G. Dielectric Nipples:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Perfection Corporation; a subsidiary of American Meter Company.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Company, Inc.
d. Victaulic Company of America.

2. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain or 
threaded,; and 300-psig minimum working pressure at 225 deg F.

2.05 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in 
Division 23 Section "General-Duty Valves for HVAC Piping."

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements 
specified in Division 23 Section "Instrumentation and Control for HVAC."

C. Bronze, Calibrated-Orifice, Balancing Valves:
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Armstrong Pumps, Inc.
b. Bell & Gossett Domestic Pump; a division of ITT Industries.
c. Flow Design Inc.
d. Taco.

2. Body:  Bronze, ball or plug type with calibrated orifice or venturi.
3. Ball:  Brass or stainless steel.
4. Plug:  Resin.
5. Seat:  PTFE.
6. End Connections:  Threaded or socket.
7. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
8. Handle Style:  Lever, with memory stop to retain set position.
9. CWP Rating:  Minimum 125 psig.
10. Maximum Operating Temperature:  250 deg F.

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Armstrong Pumps, Inc.
b. Bell & Gossett Domestic Pump; a division of ITT Industries.
c. Flow Design Inc.
d. Gerand Engineering Co.
e. Griswold Controls.
f. Taco.
g. Tour & Andersson; available through Victaulic Company of America.

2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 
venturi.

3. Ball:  Brass or stainless steel.
4. Stem Seals:  EPDM O-rings.
5. Disc:  Glass and carbon-filled PTFE.
6. Seat:  PTFE.
7. End Connections:  Flanged 
8. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
9. Handle Style:  Lever, with memory stop to retain set position.
10. CWP Rating:  Minimum 125 psig.
11. Maximum Operating Temperature:  250 deg F.

E. Diaphragm-Operated Safety Valves:
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett Domestic Pump; a division of ITT Industries.
d. Conbraco Industries, Inc.
e. Spence Engineering Company, Inc.
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Body:  Bronze or brass.
3. Disc:  Glass and carbon-filled PTFE.
4. Seat:  Brass.
5. Stem Seals:  EPDM O-rings.
6. Diaphragm:  EPT.
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7. Wetted, Internal Work Parts:  Brass and rubber.
8. Inlet Strainer:  brass, removable without system shutdown.
9. Valve Seat and Stem:  Noncorrosive.
10. Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and Pressure 

Vessel Code:  Section IV, and selected to suit system in which installed, with operating 
pressure and capacity factory set and field adjustable.

2.06 AIR CONTROL DEVICES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Amtrol, Inc.
2. Armstrong Pumps, Inc.
3. Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.

B. Manual Air Vents:
1. Body:  Bronze.
2. Internal Parts:  Nonferrous.
3. Operator:  Screwdriver or thumbscrew.
4. Inlet Connection:  NPS 1/2.
5. Discharge Connection:  NPS 1/8.
6. CWP Rating:  150 psig.
7. Maximum Operating Temperature:  225 deg F.

C. Automatic Air Vents:
1. Body:  Bronze or cast iron.
2. Internal Parts:  Nonferrous.
3. Operator:  Noncorrosive metal float.
4. Inlet Connection:  NPS 1/2.
5. Discharge Connection:  NPS 1/4.
6. CWP Rating:  150 psig.
7. Maximum Operating Temperature:  240 deg F.

D. Coalescing Type Air Separators:
1. Tank:  Welded steel; ASME constructed and labeled for 125-psig minimum working 

pressure and 375 deg F maximum operating temperature.
2. Air Collector Tube:  Perforated stainless steel, constructed to direct released air into 

expansion tank.
3. Inlet and Outlet Connections:  Threaded for NPS 2 and smaller; flanged connections for 

NPS 2-1/2 and larger.
4. Blowdown Connection:  Threaded.
5. Size:  Match system flow capacity.

2.07 HYDRONIC PIPING SPECIALTIES

A. Y-Pattern Strainers:
1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 

and larger.
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area.
4. CWP Rating:  125 psig.
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PART 3  EXECUTION

3.01 PIPING APPLICATIONS

A. Heating, hot-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange 

fittings; and threaded joints.

B. Heating, hot-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.
2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints.

3.02 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains, and at supply 
connection to each piece of equipment.

B. Install check valves at each pump discharge and elsewhere as required to control flow 
direction.

C. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and 
Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to 
the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings.  Comply with 
ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, for installation requirements.

3.03 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings.

B. Install piping in concealed locations, unless otherwise indicated and except in equipment 
rooms and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at 
right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.
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J. Select system components with pressure rating equal to or greater than system operating 
pressure.

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves.

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 
with cap, at low points in piping system mains and elsewhere as required for system drainage.

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

O. Install branch connections to mains using tee fittings in main pipe, with the branch connected 
to the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main 
pipe.

P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated.

R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and 
elsewhere as indicated.

S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pump, and elsewhere as indicated.  Install NPS 3/4 nipple and ball valve in blowdown 
connection of strainers NPS 2 and larger.  Match size of strainer blowoff connection for 
strainers smaller than NPS 2.

T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in 
Division 23 Section "Expansion Fittings and Loops for HVAC Piping."

U. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and 
Equipment."

3.04 HANGERS AND SUPPORTS

A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." Comply with the following requirements for 
maximum spacing of supports.

B. Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for 
HVAC Piping and Equipment."

C. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or 

longer.
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze.
4. Spring hangers to support vertical runs.
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe.
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6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from 
scratching pipe.

D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
1. NPS 3/4:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
2. NPS 1:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
3. NPS 1-1/4:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
4. NPS 1-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
5. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch.
6. NPS 2-1/2:  Maximum span, 11 feet; minimum rod size, 1/2 inch.
7. NPS 3:  Maximum span, 12 feet; minimum rod size, 1/2 inch.
8. NPS 3-1/2:  Maximum span, 13 feet; minimum rod size, 1/2 inch.
9. NPS 4:  Maximum span, 14 feet; minimum rod size, 5/8 inch.
10. NPS 5:  Maximum span, 16 feet; minimum rod size, 5/8 inch.
11. NPS 6:  Maximum span, 17 feet; minimum rod size, 3/4 inch.
12. NPS 8:  Maximum span, 19 feet; minimum rod size, 3/4 inch.
13. NPS 10:  Maximum span, 22 feet; minimum rod size, 7/8 inch.
14. NPS 12:  Maximum span, 23 feet; minimum rod size, 7/8 inch.

E. Install hangers for drawn-temper copper tubing with the following maximum spacing and 
minimum rod sizes:
1. NPS 3/4:  Maximum span, 5 feet; minimum rod size, 3/8 inch.
2. NPS 1:  Maximum span, 6 feet; minimum rod size, 3/8 inch.
3. NPS 1-1/4:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
4. NPS 1-1/2:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
5. NPS 2:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
6. NPS 2-1/2:  Maximum span, 9 feet; minimum rod size, 1/2 inch.
7. NPS 3:  Maximum span, 10 feet; minimum rod size, 1/2 inch.

F. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

3.05 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly.

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full ID.  Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified.
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds.

F. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified 
processes and welding operators according to Part 1 "Quality Assurance" Article.
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G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

3.06 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as 
required for system air venting.

B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  
Manual vents at heat-transfer coils and elsewhere as required for air venting.

C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 
percent upward slope toward tank.

D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port 
ball valve; extend full size to nearest floor drain.

E. Install bypass chemical feeders in each hydronic system where indicated, in upright position 
with top of funnel not more than 48 inches above the floor.  Install feeder in minimum NPS 3/4 
bypass line, from main with full-size, full-port, ball valve in the main between bypass 
connections.  Install NPS 3/4 pipe from chemical feeder drain, to nearest equipment drain and 
include a full-size, full-port, ball valve.

F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure 
tank is properly charged with air to suit system Project requirements.

3.07 TERMINAL EQUIPMENT CONNECTIONS

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections.

B. Install control valves in accessible locations close to connected equipment.

C. Install bypass piping with globe valve around control valve.  If parallel control valves are 
installed, only one bypass is required.

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections 
according to Division 23 Section "Meters and Gages for HVAC Piping."

3.08 FIELD QUALITY CONTROL

A. Prepare hydronic piping according to ASME B31.9 and as follows:
1. Leave joints, including welds, uninsulated and exposed for examination during test.
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure.  If temporary restraints are impractical, isolate expansion joints from testing.
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens.
4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve.  Install blinds in 
flanged joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test.

B. Perform the following tests on hydronic piping:
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1. Use ambient temperature water as a testing medium unless there is risk of damage due 
to freezing.  Another liquid that is safe for workers and compatible with piping may be 
used.

2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building Services 
Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:
1. Open manual valves fully.
2. Inspect pumps for proper rotation.
3. Set makeup pressure-reducing valves for required system pressure.
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type).
5. Set temperature controls so all coils are calling for full flow.
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, 

cooling towers, to specified values.
7. Verify lubrication of motors and bearings.

END OF SECTION
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SECTION 23 31 13

METAL DUCTS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Single-wall rectangular ducts and fittings.
2. Single-wall round and flat-oval ducts and fittings.
3. Sheet metal materials.
4. Sealants and gaskets.
5. Hangers and supports.
6. Seismic-restraint devices.

B. Related Sections:
1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, 

and balancing requirements for metal ducts.
2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts.

1.03 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article.

B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's 
"Seismic Restraint Manual: Guidelines for Mechanical Systems." 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1.

1.04 SUBMITTALS

A. Product Data:  For each type of the following products:
1. Sealants and gaskets.
2. Seismic-restraint devices.

B. Shop Drawings:
1. Fabrication, assembly, and installation, including plans, elevations, sections, 

components, and attachments to other work.
2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, and static-pressure classes.
4. Elevation of top of ducts.
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5. Dimensions of main duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels.
12. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation.

C. Delegated-Design Submittal:
1. Sheet metal thicknesses.
2. Joint and seam construction and sealing.
3. Reinforcement details and spacing.
4. Materials, fabrication, assembly, and spacing of hangers and supports.
5. Design Calculations:  Calculations, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation for selecting hangers and 
supports and seismic restraints.

D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:
1. Duct installation in congested spaces, indicating coordination with general construction, 

building components, and other building services.  Indicate proposed changes to duct 
layout.

2. Suspended ceiling components.
3. Structural members to which duct will be attached.
4. Size and location of initial access modules for acoustical tile.
5. Penetrations of smoke barriers and fire-rated construction.
6. Items penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Sprinklers.
d. Access panels.

E. Welding certificates.

F. Field quality-control reports.

1.05 QUALITY ASSURANCE

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel," for hangers and supports.

B. Welding Qualifications:  Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-Up."

D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 
6.4.4 - "HVAC System Construction and Insulation."
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PART 2 PRODUCTS

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated.

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible."

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2.02 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
a. McGill AirFlow LLC.
b. SEMCO Incorporated.
c. Sheet Metal Connectors, Inc.

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of 
the round sides connecting the flat portions of the duct (minor dimension).

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."
1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged.

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."
1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 

seams.
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2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-
welded longitudinal seams.

E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible."

2.03 SHEET METAL MATERIALS

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation:  G90.
2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.

2.04 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed 
index of 50 when tested according to UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:
1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 

activator to react exothermically with tape to form hard, durable, airtight seal.
2. Tape Width:  4 inches.
3. Sealant:  Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
7. Service:  Indoor and outdoor.
8. Service Temperature:  Minus 40 to plus 200 deg F.
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum.
10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. Water-Based Joint and Seam Sealant:
1. Application Method:  Brush on.
2. Solids Content:  Minimum 65 percent.
3. Shore A Hardness:  Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC:  Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
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8. Service:  Indoor or outdoor.
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets.

D. Solvent-Based Joint and Seam Sealant:
1. Application Method:  Brush on.
2. Base:  Synthetic rubber resin.
3. Solvent:  Toluene and heptane.
4. Solids Content:  Minimum 60 percent.
5. Shore A Hardness:  Minimum 60.
6. Water resistant.
7. Mold and mildew resistant.
8. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
9. VOC:  Maximum 395 g/L.
10. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

11. Maximum Static-Pressure Class:  10-inch wg, positive or negative.
12. Service:  Indoor or outdoor.
13. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets.

E. Flanged Joint Sealant:  Comply with ASTM C 920.
1. General:  Single-component, acid-curing, silicone, elastomeric.
2. Type:  S.
3. Grade:  NS.
4. Class:  25.
5. Use:  O.
6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

2.05 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.

B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device.

E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials.

F. Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
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2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate.

2.06 SEISMIC-RESTRAINT DEVICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. B-Line, an Eaton Business
2. Kinetics Noise Control.
3. Mason Industries.
4. Unistrut; part of Atkore International.

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 

components shall be at least four times the maximum seismic forces to which they will be 
subjected.

C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel 
channels rated in tension, compression, and torsion forces and with accessories for 
attachment to braced component at one end and to building structure at the other end.  
Include matching components and corrosion-resistant coating.

D. Restraint Cables:  ASTM A 603, galvanized -steel cables with end connections made of 
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining 
cable service; and with an automatic-locking and clamping device or double-cable clips.

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or reinforcing steel angle clamped to hanger rod.

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor 
bolts with strength required for anchor and as tested according to ASTM E 488.

PART 3 EXECUTION

3.01 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts 
and calculate friction loss for air-handling equipment sizing and for other design 
considerations.  Install duct systems as indicated unless deviations to layout are approved on 
Shop Drawings and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated.

C. Install round and flat-oval ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections.
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F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed 
to view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke 
dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.02 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements.

3.03 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible":
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts:  Seal Class A.
3. Outdoor, Return-Air Ducts:  Seal Class C.
4. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class B.
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5. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  
Seal Class A.

6. Unconditioned Space, Exhaust Ducts:  Seal Class C.
7. Unconditioned Space, Return-Air Ducts:  Seal Class B.
8. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class C.
9. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal 

Class B.
10. Conditioned Space, Exhaust Ducts:  Seal Class B.
11. Conditioned Space, Return-Air Ducts:  Seal Class C.

3.04 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports."

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View:  Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 
16 feet.

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used.

3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install ducts with hangers and braces designed to support the duct and to restrain against 
seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems."
1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c.
2. Brace a change of direction longer than 12 feet.

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 
seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.
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D. Install cable restraints on ducts that are suspended with vibration isolators.

E. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction.

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints 
to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

G. Drilling for and Setting Anchors:
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors.  Do not damage existing reinforcement or embedded items during drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather.

3.06 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Division 23 Section 
"Air Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections.

3.07 PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  
Paint materials and application requirements are specified in Division 09 painting Sections.

3.08 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Leakage Tests:
1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for 

each test.
2. Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct 
sections, selected by Architect from sections installed, totaling no less than 25 
percent of total installed duct area for each designated pressure class.

b. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 50 
percent of total installed duct area for each designated pressure class.

c. Return Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 50 
percent of total installed duct area for each designated pressure class.
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d. Exhaust Ducts with a Pressure Class of 2-Inch wg 3-Inch wg 4-Inch wg or Higher:  
Test representative duct sections, selected by Architect from sections installed, 
totaling no less than 50 percent of total installed duct area for each designated 
pressure class.

e. Outdoor Air Ducts with a Pressure Class of 3-Inch wg or Higher:  Test 
representative duct sections, selected by Architect from sections installed, totaling 
no less than 100 percent of total installed duct area for each designated pressure 
class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements.

4. Test for leaks before applying external insulation.
5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum 
system design pressure.  Do not pressurize systems above maximum design operating 
pressure.

6. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:
1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 

according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of 
HVAC Systems."
a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.09 DUCT CLEANING

A. Clean new duct system(s) before testing, adjusting, and balancing.

B. Use service openings for entry and inspection.
1. Create new openings and install access panels appropriate for duct static-pressure class 

if required for cleaning access.  Provide insulated panels for insulated or lined duct.  
Patch insulation as recommended by manufacturer.  Comply with Division 23 Section "Air 
Duct Accessories" for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

C. Particulate Collection and Odor Control:
1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 

percent collection efficiency for 0.3-micron-size (or larger) particles.
2. When venting vacuuming system to outdoors, use filter to collect debris removed from 

HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building.

D. Clean the following components by removing surface contaminants and deposits:
1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies.
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3. Air-handling unit internal surfaces and components including mixing box, coil section, air 
wash systems, spray eliminators, condensate drain pans, filters and filter sections, and 
condensate collectors and drains.

4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.
7. Dedicated exhaust and ventilation components and makeup air systems.

E. Mechanical Cleaning Methodology:
1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 

from within duct systems and remove contaminants from building.
2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 

vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, or duct accessories.

4. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins.

5. Provide drainage and cleanup for wash-down procedures.
6. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus 

is present.  Apply antimicrobial agents according to manufacturer's written instructions 
after removal of surface deposits and debris.

3.10 START UP

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and 
Balancing for HVAC."

3.11 DUCT SCHEDULE

A. Supply Ducts:
1. Ducts Connected to Air Handling Units and Terminal Units:

a. Pressure Class:  Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  12.
d. SMACNA Leakage Class for Round and Flat Oval:  12.

2. Ducts Connected to Variable-Air-Volume Air-Handling Units:
a. Pressure Class:  Positive 4-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  3.
d. SMACNA Leakage Class for Round and Flat Oval:  3.

3. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class:  Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  3.
d. SMACNA Leakage Class for Round and Flat Oval:  3.

B. Return Ducts:
1. Ducts Connected to Air-Handling Units:

a. Pressure Class:  Positive or negative 3-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  6.
d. SMACNA Leakage Class for Round and Flat Oval:  6.
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C. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class:  Negative 2-inch wg.
b. Minimum SMACNA Seal Class:  A if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular:  12.
d. SMACNA Leakage Class for Round and Flat Oval:  6.

D. Intermediate Reinforcement:
1. Galvanized-Steel Ducts:  Galvanized steel.

E. Elbow Configuration:
1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 4-2, "Rectangular Elbows."
a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
b. Velocity 1000 fpm or Higher:

1) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows."
a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered 
Elbows."  Elbows with less than 90-degree change of direction have proportionately 
fewer segments.
1) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five segments for 

90-degree elbow.
2) Radius-to Diameter Ratio:  1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter:  Welded.

F. Branch Configuration:
1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 4-6, "Branch Connection."
a. Rectangular Main to Rectangular Branch:  45-degree entry.
b. Rectangular Main to Round Branch:  Spin in.

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees."  Saddle taps are permitted in existing duct.
a. Velocity 1000 fpm or Lower:  90-degree tap.
b. Velocity 1000 to 1500 fpm:  Conical tap.
c. Velocity 1500 fpm or Higher:  45-degree lateral.

END OF SECTION
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SECTION 23 33 00

AIR DUCT ACCESSORIES

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Backdraft and pressure relief dampers.
2. Barometric relief dampers.
3. Manual volume dampers.
4. Combination fire and smoke dampers.
5. Flange connectors.
6. Turning vanes.
7. Duct-mounted access doors.
8. Flexible connectors.
9. Flexible ducts.

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product.
1. For duct silencers, include pressure drop and dynamic insertion loss data.  Include 

breakout noise calculations for high transmission loss casings.

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 
attachments to other work.
1. Detail duct accessories fabrication and installation in ducts and other construction.  

Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include the following:
a. Special fittings.
b. Manual volume damper installations.
c. Control-damper installations.
d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and 

corridor damper installations, including sleeves; and duct-mounted access doors 
and remote damper operators.

e. Duct security bars.
f. Wiring Diagrams:  For power, signal, and control wiring.

1.04 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from Installers of the items involved.

B. Source quality-control reports.
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1.05 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For air duct accessories to include in operation and 
maintenance manuals.

1.06 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.
1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed.

PART 2 PRODUCTS

2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.

2.02 MATERIALS

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation:  G60.
2. Exposed-Surface Finish:  Mill phosphatized.

B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 
finish for concealed ducts and No. 2 finish for exposed ducts.

C. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts.

D. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6.

E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.

2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Air Balance Inc.; a division of Mestek, Inc.
2. Greenheck Fan Corporation.
3. Pottorff.
4. Ruskin Company.

B. Description:  Gravity balanced.
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C. Maximum Air Velocity:  1000 fpm.

D. Maximum System Pressure:  1-inch wg.

E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or 
mechanically attached and mounting flange.

F. Blades:  Multiple single-piece blades, center pivoted, off-center pivoted, or end pivoted, 
maximum 6-inch width, 0.025-inch-thick, roll-formed aluminum with sealed edges.

G. Blade Action:  Parallel.

H. Blade Seals:  Felt Vinyl foam Extruded vinyl, mechanically locked or Neoprene, mechanically 
locked.

I. Blade Axles:
1. Material: Nonferrous metal, Galvanized steel, or Stainless steel.
2. Diameter: 0.20 inch.

J. Tie Bars and Brackets:  Galvanized steel.

K. Return Spring:  Adjustable tension.

L. Bearings: Steel ball.

M. Accessories:
1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Electric actuators.
4. Chain pulls.
5. Screen Mounting:  Front mounted in sleeve.

a. Sleeve Thickness:  20 gage minimum.
b. Sleeve Length:  6 inches minimum.

6. Screen Mounting:  Rear mounted.
7. Screen Material:  Galvanized steel.
8. Screen Type:  Insect.
9. 90-degree stops.

2.04 BAROMETRIC RELIEF DAMPERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Air Balance Inc.; a division of Mestek, Inc.
2. American Warming and Ventilating; a division of Mestek, Inc.
3. Greenheck Fan Corporation.
4. Pottorff.
5. Ruskin Company.

B. Suitable for horizontal or vertical mounting.

C. Maximum Air Velocity:  1000 fpm.

D. Maximum System Pressure:  2-inch wg.
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E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or 
mechanically attached.

F. Blades:
1. Multiple, 0.025-inch-thick, roll-formed aluminum.
2. Maximum Width:  6 inches.
3. Action:  Parallel.
4. Balance:  Gravity.
5. Eccentrically pivoted.

G. Blade Seals:  Vinyl.

H. Blade Axles:  Galvanized steel.

I. Tie Bars and Brackets:
1. Material: Aluminum.
2. Rattle free with 90-degree stop.

J. Return Spring:  Adjustable tension.

K. Bearings:  Synthetic.

L. Accessories:
1. Flange on intake.
2. Adjustment device to permit setting for varying differential static pressures.

2.05 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Air Balance Inc.; a division of Mestek, Inc.
b. Flexmaster U.S.A., Inc.
c. Nailor Industries Inc.
d. Pottorff.
e. Ruskin Company.

2. Standard leakage rating.
3. Suitable for horizontal or vertical applications.
4. Frames:

a. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized-steel, 0.064 inch thick.

6. Blade Axles:  Galvanized steel.
7. Bearings:

a. Oil-impregnated bronze.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft.
8. Tie Bars and Brackets:  Galvanized steel.
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2.06 COMBINATION FIRE AND SMOKE DAMPERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Greenheck Fan Corporation.
2. Pottorff.
3. Ruskin Company.

B. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.

D. Fire Rating:  1-1/2 and 3 hours.

E. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners.

F. Heat-Responsive Device:  Resettable, 165 deg F rated, fusible links.

G. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, rated.

H. Smoke Detector:  Integral, factory wired for single-point connection.

I. Blades:  Roll-formed, horizontal, interlocking, 0.063-inch-0.034-inch-thick, galvanized sheet 
steel.

J. Leakage: Class I.

K. Rated pressure and velocity to exceed design airflow conditions.

L. Mounting Sleeve:  Factory-installed, 0.039-inch-thick, galvanized sheet steel; length to suit 
wall or floor application.

M. Master control panel for use in dynamic smoke-management systems.

N. Damper Motors:  Modulating action.

O. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section 23 05 13 "Common Motor 
Requirements for HVAC Equipment."
1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 

will not require motor to operate in service factor range above 1.0.
2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical 

devices and connections specified in Section 23 09 00 "Instrumentation and Control for 
HVAC." 

3. Permanent-Split-Capacitor or Shaded-Pole Motors:  With oil-immersed and sealed gear 
trains.

4. Spring-Return Motors:  Equip with an integral spiral-spring mechanism where indicated.  
Enclose entire spring mechanism in a removable housing designed for service or 
adjustments.  Size for running torque rating of 150 in. x lbf and breakaway torque rating 
of 150 in. x lbf.

5. Outdoor Motors and Motors in Outdoor-Air Intakes:  Equip with O-ring gaskets designed 
to make motors weatherproof.  Equip motors with internal heaters to permit normal 
operation at minus 40 deg F.

6. Nonspring-Return Motors:  For dampers larger than 25 sq. ft., size motor for running 
torque rating of 150 in. x lbf and breakaway torque rating of 300 in. x lbf.
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7. Electrical Connection:  115 V, single phase, 60 Hz.

P. Accessories:
1. Auxiliary switches for signaling or position indication.

2.07 TURNING VANES

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. METALAIRE, Inc.

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; 
support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill.

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

D. Vane Construction:  Double wall.

2.08 DUCT-MOUNTED ACCESS DOORS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Cesco Products; a division of Mestek, Inc.
2. Ductmate Industries, Inc.
3. Greenheck Fan Corporation.
4. Nailor Industries Inc.
5. Pottorff.

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct."
1. Door:

a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class.
c. Vision panel.
d. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches.
e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks.
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.
c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression 

latches with outside and inside handles.
d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression 

latches with outside and inside handles.

C. Pressure Relief Access Door:
1. Door and Frame Material:  Galvanized sheet steel.
2. Door:  Single wall with metal thickness applicable for duct pressure class.
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3. Operation:  Open outward for positive-pressure ducts and inward for negative-pressure 
ducts.

4. Factory set at 3.0- to 8.0-inch wg.
5. Doors close when pressures are within set-point range.
6. Hinge:  Continuous piano.
7. Latches:  Cam.
8. Seal:  Neoprene or foam rubber.
9. Insulation Fill:  1-inch-thick, fibrous-glass or polystyrene-foam board.

2.09 FLEXIBLE CONNECTORS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Ventfabrics, Inc.

B. Materials:  Flame-retardant or noncombustible fabrics.

C. Coatings and Adhesives:  Comply with UL 181, Class 1.

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches 5-3/4 inches wide 
attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-
inch-thick aluminum sheets.  Provide metal compatible with connected ducts.

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
1. Minimum Weight:  26 oz./sq. yd..
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
3. Service Temperature:  Minus 40 to plus 200 deg F.

F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone.
1. Minimum Weight:  24 oz./sq. yd..
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling.
3. Service Temperature:  Minus 50 to plus 250 deg F.

G. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber.
1. Minimum Weight:  16 oz./sq. yd..
2. Tensile Strength:  285 lbf/inch in the warp and 185 lbf/inch in the filling.
3. Service Temperature:  Minus 67 to plus 500 deg F.

H. High-Corrosive-Environment System, Flexible Connectors:  Glass fabric with chemical-
resistant coating.
1. Minimum Weight:  14 oz./sq. yd..
2. Tensile Strength:  450 lbf/inch in the warp and 340 lbf/inch in the filling.
3. Service Temperature:  Minus 67 to plus 500 deg F.

I. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 
discharge and duct.
1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 

30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the 

spring at rated load.
3. Minimum Additional Travel:  50 percent of the required deflection at rated load.
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4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure.
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch movement at 

start and stop.

2.10 FLEXIBLE DUCTS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. CASCO
2. Flexmaster U.S.A., Inc.
3. McGill AirFlow LLC.
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative.
2. Maximum Air Velocity:  4000 fpm.
3. Temperature Range:  Minus 10 to plus 160 deg F.
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1.

C. Flexible Duct Connectors:
1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 

worm-gear action in sizes 3 through 18 inches, to suit duct size.
2. Non-Clamp Connectors:  Adhesive.

2.11 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness.

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel 
ducts, and aluminum accessories in aluminum ducts.

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts.  All manual volume dampers shall be installed in accessible 
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locations. If manual volume dampers are installed above hard lid ceilings, where access is not 
attainable, flush mounted, keyed, cable type remote damper controllers shall be provided. 
Where dampers are installed in ducts having duct liner, install dampers with hat channels of 
same depth as liner, and terminate liner with nosing at hat channel.
1. Install steel volume dampers in all branch ducts.

E. Set dampers to fully open position before testing, adjusting, and balancing.

F. Install test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and smoke dampers according to UL listing.

H. Connect ducts to duct silencers with flexible duct connectors.

I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations:
1. On both sides of duct coils.
2. Upstream from duct filters.
3. At outdoor-air intakes and mixed-air plenums.
4. At drain pans and seals.
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment.
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from 
dampers.

7. At each change in direction and at maximum 50-foot spacing.
8. Upstream from turning vanes.
9. Upstream or downstream from duct silencers.
10. Control devices requiring inspection.
11. Elsewhere as indicated.

J. Install access doors with swing against duct static pressure.

K. Access Door Sizes:
1. One-Hand or Inspection Access:  8 by 5 inches.
2. Two-Hand Access:  12 by 6 inches.
3. Head and Hand Access:  18 by 10 inches.
4. Head and Shoulders Access:  21 by 14 inches.
5. Body Access:  25 by 14 inches.
6. Body plus Ladder Access:  25 by 17 inches.

L. Label access doors according to Section 23 05 53 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door.

M. Install flexible connectors to connect ducts to equipment.

N. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps.

O. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible 
duct.  Do not use flexible ducts to change directions.
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P. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of 
flexible duct clamped or strapped in place.

Q. Connect flexible ducts to metal ducts with adhesive.

R. Install duct test holes where required for testing and balancing purposes.

S. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach 
thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start 
and stop of fans.

3.02 FIELD QUALITY CONTROL

A. Tests and Inspections:
1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be 

performed.
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 

movement and verify that proper heat-response device is installed.
4. Inspect turning vanes for proper and secure installation.
5. Operate remote damper operators to verify full range of movement of operator and 

damper.

END OF SECTION
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SECTION 23 36 00

AIR TERMINAL UNITS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Shutoff, single-duct air terminal units.

1.03 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems".
1. Seismic Hazard Level A:  Seismic force to weight ratio, 0.48.

1.04 SUBMITTALS

A. Product Data:  For each type of the following products, including rated capacities, furnished 
specialties, sound-power ratings, and accessories.
1. Air terminal units.

B. Shop Drawings:  For air terminal units.  Include plans, elevations, sections, details, and 
attachments to other work.
1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

2. Wiring Diagrams:  For power, signal, and control wiring.
3. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation.

C. Delegated-Design Submittal:
1. Materials, fabrication, assembly, and spacing of hangers and supports.
2. Design Calculations:  Calculations, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation for selecting hangers and 
supports and seismic restraints.

D. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from Installers of the items involved:
1. Ceiling suspension assembly members.
2. Size and location of initial access modules for acoustic tile.
3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings.

E. Field quality-control reports.
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F. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section "Operation 
and Maintenance Data," include the following:
1. Instructions for resetting minimum and maximum air volumes.
2. Instructions for adjusting software set points.

1.05 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-Up."

PART 2  PRODUCTS

2.01 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:
1. Anemostat Products; a Mestek Company.
2. Krueger.
3. Price Industries.
4. Titus.

C. Configuration:  Volume-damper assembly inside unit casing with control components inside a 
protective metal shroud.

D. Casing:  0.034-inch steel, single wall.
1. Casing Lining:  The air terminal shall be internally lined with (1/2")(1") thick foil-faced 

insulation, with an aluminum laminate facing. The aluminum laminate shall face the air 
stream to prevent erosion and airborne fibers. The edges of the insulation shall be sealed 
with aluminum tape, and the insulation shall meet NFPA 90A, UL181, ASTM C665, and 
shall be approved for use by the California Office of Statewide Health, Planning and 
Development (OSHPD)..

2. Air Inlet:  Round stub connection or S-slip and drive connections for duct attachment.
3. Air Outlet:  S-slip and drive connections.
4. Access:  Removable panels for access to parts requiring service, adjustment, or 

maintenance; with airtight gasket.
5. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1.

E. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
1. Maximum Damper Leakage:  ARI 880 rated, 3 percent of nominal airflow at 3-inch wg 

inlet static pressure.
2. Damper Position:  Normally open.

F. Attenuator Section:  0.034-inch steel sheet.
1. Lining:  Adhesive attached, 3/4-inch-thick, polyurethane foam insulation complying with 

UL 181 erosion requirements, and having a maximum flame-spread index of 25 and a 
maximum smoke-developed index of 50, for both insulation and adhesive, when tested 
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according to ASTM E 84 and shall be approved for use by the California Office of 
Statewide Health, Planning and Development (OSHPD)..

2. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1.

G. Hydronic Coils:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 
0.1 inch, and rated for a minimum working pressure of 200 psig and a maximum entering-
water temperature of 220 deg F.  Include manual air vent and drain valve.

H. Electronic Controls:  Bidirectional damper operator and microprocessor-based thermostat with 
integral airflow transducer and room sensor.  Control devices shall be compatible with 
temperature controls specified in Division 23 Section "Instrumentation and Control for HVAC" 
and shall have the following features:
1. Damper Actuator:  24 V, powered closed, spring return open.
2. Provide damper position feedback sensor.
3. Velocity Controller:  Factory calibrated and field adjustable to minimum and maximum air 

volumes; shall maintain constant airflow dictated by thermostat within 5 percent of set 
point while compensating for inlet static-pressure variations up to 4-inch wg; and shall 
have a multipoint velocity sensor at air inlet.

I. Direct Digital Controls:  Single-package unitary controller and actuator specified in Division 23 
Section "Instrumentation and Control for HVAC."

J. Control Sequence:
1. Suitable for operation with duct pressures between 0.25- and 3.0-inch wg inlet static 

pressure.
2. System-powered, wall-mounted thermostat.

2.02 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 
rods with threads painted with zinc-chromate primer after installation.

C. Steel Cables:  Galvanized steel complying with ASTM A 603.

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device.

E. Air Terminal Unit Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials.

F. Trapeze and Riser Supports:  Steel shapes and plates for units with steel casings; aluminum 
for units with aluminum casings.

2.03 SEISMIC-RESTRAINT DEVICES

A. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 

components shall be at least four times the maximum seismic forces to which they will be 
subjected.
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B. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel 
channels rated in tension, compression, and torsion forces and with accessories for 
attachment to braced component at one end and to building structure at the other end.  
Include matching components and corrosion-resistant coating.

C. Restraint Cables:  ASTM A 492, stainless-steel cables with end connections made of 
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining 
cable service; with an automatic-locking and clamping device or double-cable clips.

D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or reinforcing steel angle clamped to hanger rod.

E. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor 
bolts with strength required for anchor and as tested according to ASTM E 488.

2.04 SOURCE QUALITY CONTROL

A. Factory Tests:  Test assembled air terminal units according to ARI 880.
1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum 

factory-set airflows, coil type, and ARI certification seal.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air 
Conditioning and Ventilating Systems."

B. Install air terminal units level and plumb.  Maintain sufficient clearance for normal service and 
maintenance.

C. Install wall-mounted thermostats.

3.02 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports."

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes and 

for slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes and 

for slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hangers Exposed to View:  Threaded rod and angle or channel supports.

D. Install upper attachments to structures.  Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used.
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3.03 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install hangers and braces designed to support the air terminal units and to restrain against 
seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems." 

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 
seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install cable restraints on air terminal units that are suspended with vibration isolators.

E. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction.

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints 
to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

G. Drilling for and Setting Anchors:
1. Identify position of reinforcing steel and other embedded items before drilling holes for 

anchors.  Do not damage existing reinforcement or embedded items during drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Install heavy-
duty sleeve anchors with sleeve fully engaged in the structural element to which anchor is 
to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather.

3.04 CONNECTIONS

A. Install piping adjacent to air terminal unit to allow service and maintenance.

B. Hot-Water Piping:  In addition to requirements in Division 23 Section "Hydronic Piping," 
connect heating coils to supply with shutoff valve, strainer, control valve, and union or flange; 
and to return with balancing valve and union or flange.

C. Connect ducts to air terminal units according to Division 23 Section "Metal Ducts."

D. Make connections to air terminal units with flexible connectors complying with requirements in 
Division 23 Section "Air Duct Accessories."

3.05 IDENTIFICATION

A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum 
factory-set airflows.  Comply with requirements in Division 23 Section "Identification for HVAC 
Piping and Equipment" for equipment labels and warning signs and labels.
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3.06 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.

C. Perform tests and inspections.
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

D. Tests and Inspections:
1. After installing air terminal units and after electrical circuitry has been energized, test for 

compliance with requirements.
2. Leak Test:  After installation, fill water coils and test for leaks.  Repair leaks and retest 

until no leaks exist.
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation.
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

and equipment.

E. Air terminal unit will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

3.07 STARTUP SERVICE

A. Perform startup service.
1. Complete installation and startup checks according to manufacturer's written instructions.
2. Verify that inlet duct connections are as recommended by air terminal unit manufacturer 

to achieve proper performance.
3. Verify that controls and control enclosure are accessible.
4. Verify that control connections are complete.
5. Verify that nameplate and identification tag are visible.
6. Verify that controls respond to inputs as specified.

3.08 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.

END OF SECTION
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SECTION 23 37 13

DIFFUSERS, REGISTERS, AND GRILLES

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Modular core supply grilles.
2. Fixed face registers and grilles.

B. Related Sections:
1. Division 08 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, 

whether or not they are connected to ducts.
2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-

control dampers not integral to diffusers, registers, and grilles.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated, include the following:
1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings.
2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, 

quantity, model number, size, and accessories furnished.

B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from Installers of the items involved:
1. Ceiling suspension assembly members.
2. Method of attaching hangers to building structure.
3. Size and location of initial access modules for acoustical tile.
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings.
5. Duct access panels.

C. Source quality-control reports.

PART 2 PRODUCTS

2.01 CEILING DIFFUSERS

A. Modular Core Supply Grilles:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide the product 

indicated on drawings or a comparable product by one of the following:
a. Anemostat Products; a Mestek company.
b. Nailor Industries.
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c. Krueger.
d. Price Industries.
e. Titus.

3. Throw:  Extended distance for airflow rates.
4. Material:  Steel.
5. Grilles per Unit:  Four.
6. Finish:  White baked acrylic.
7. Border:  1-1/2-inch width with countersunk screw holes. And 24x24 filler panel.
8. Blades:

a. Set in modules.
9. Modules:  Removable; rotatable.
10. Mounting:  Surface and lay-in tee bar with filler panel.
11. Accessory:  Opposed-blade steel damper.

2.02 REGISTERS AND GRILLES

A. Fixed Face Register:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide the product 

indicated on drawings or a comparable product by one of the following:
a. Anemostat Products; a Mestek company.
b. Nailor Industries
c. Krueger.
d. Price Industries.
e. Titus.

3. Material:  Steel or Aluminum.
4. Finish:  Baked enamel, white.
5. Face Blade Arrangement:  Horizontal spaced 3/4 inch apart.
6. Core Construction:  Integral.
7. Frame:  1 inch wide.
8. Mounting:  Countersunk screw.
9. Damper Type:  Adjustable opposed blade.

2.03 SOURCE QUALITY CONTROL

A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.
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B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make 
final locations where indicated, as much as practical.  For units installed in lay-in ceiling 
panels, locate units in the center of panel.  Where architectural features or other items conflict 
with installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service 
and maintenance of dampers, air extractors, and fire dampers.

3.03 ADJUSTING

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing.

END OF SECTION
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SECTION 234133

HIGH-EFFICIENCY PARTICULATE FILTRATION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. HEPA filter fan modules.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include dimensions; operating 
characteristics; required clearances and access; rated flow capacity, including initial and final 
pressure drop at rated airflow; efficiency and test method; fire classification; furnished 
specialties; and accessories for each model indicated.

B. Shop Drawings: For air filters. Include plans, elevations, sections, details, and attachments to 
other work.
1. Show assembly, dimensions, materials, and methods of assembly of components.
2. Include setting drawings, templates, and requirements for installing anchor bolts and 

anchorages.
3. Include diagrams for power, signal, and control wiring.

1.04 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.05 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of filter and rack to include in emergency, 
operation, and maintenance manuals.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. ASHRAE Compliance:
1. Finish of Interior Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1.
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B. Comply with IEST-RP-CC001.5.

C. Comply with UL 586.

D. Comply with IEST-RP-CC007.2.

E. Comply with NFPA 90A and NFPA 90B.

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended use.

2.02 HEPA FILTER FAN MODULES

A. Description: Factory-fabricated, HEPA filter ceiling module with fan.
1. Envirco
2. AAF International
3. Camfil Farr

B. Casing:
1. Configuration: Ducted inlet.
2. Module Material: Extruded aluminum, 16 gage with mill finish.

C. Features:
a. Universal Control Card
b. Network Speed Control, MODBUS RTU
c. Manual Speed Control, On-Board Potentiometer
d. Analog Speed Control, Remote 0-10V
e. Electronically Commutated (EC) brushless motor with internal microprocessor
f. High Efficiency Particulate Air (HEPA) Filter: 99.99% efficient @ 0.3 micron
g. 1.0 in. wg (200 Pa) of external static capability
h. Backward-inclined centrifugal fan
i. Walkable plenum (excluding prefilter), rated to 250 lbs.
j. Washable pre-filter
k. Manufactured to IEST recommended practices
l. Available in 2x2, 2x3, 2x4 and 4x4 sizes
m. cUL listed (115V, 208-240V, 277V) with standard UL 900 filter, file number E152685 

(UL507).
n. Mill finished aluminum exterior
o. Room-side Replaceable Filter and Motor Assembly (RSRE)
p. Infrared Speed Control: Room-side airflow adjustment with a hand-held remote 

control
q. Ducted Inlet Connection (shipped loose).
r. Direct connection to air conditioning supply
s. Stainless steel housing
t. 3/4” Knife Edge: Permits easy placement in gel track ceiling grid system (available 

on RSR and RSRE units only)
2. Electrical Characteristics:
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a. See equipment schedule on drawings

2.03 CAPACITIES AND CHARACTERISTICS

A. See equipment schedule on drawings.

PART 3  EXECUTION

3.01 INSTALLATION

A. Equipment Mounting:
1. Comply with requirements for vibration isolation and seismic-control devices specified in 

Section 230548 "Vibration and Seismic Controls for HVAC."
2. Comply with requirements for vibration isolation devices specified in Section 230548.13 

"Vibration Controls for HVAC."

B. Position each filter unit with clearance for normal service and maintenance. Anchor filter 
holding frames to substrate.

C. Install filters in position to prevent passage of unfiltered air.

D. Install filter gage for each filter bank.

E. Do not operate fan system until filters (temporary or permanent) are in place. Replace 
temporary filters that were used during construction and testing with new, clean filters.

F. Install filter-gage static-pressure tips upstream and downstream from filters. Install filter gages 
on filter banks with separate static-pressure taps upstream and downstream from filters. 
Mount filter gages on outside of filter housing or filter plenum in an accessible position. Adjust 
and level inclined gages.

G. Coordinate filter installations with duct and air-handling unit installations.

3.02 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections.

C. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:
1. Test for leakage of unfiltered air while system is operating.
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D. Air filter will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.03 CLEANING

A. After completing system installation and testing, adjusting, and balancing air-handling and air-
distribution systems, clean filter housings and install new filter media.

3.04 PROTECTION

A. Protect installed products and accessories from damage during construction.

END OF SECTION 
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SECTION 26 00 10 

 

ELECTRICAL GENERAL PROVISIONS 

PART 1 GENERAL 

1.01 SCOPE 

A. Work Included:  All labor, materials, appliances, tools, equipment, facilities, transportation 
and services necessary for and incidental to performing all operations in connection with 
furnishing, delivery and installation of the work of this Section, complete, as shown on the 
drawings and/or specified herein.  Work includes, but is not necessarily limited to, the 
following: 
1. Examine all other sections for work related to those other sections and required to be 

included as work under this section. 
2. General provisions and requirements for electrical work. 

B. Organization of the specifications into divisions, sections and articles, and arrangement of 
drawings shall not control the CONTRACTOR in dividing the contract work among 
subcontractors or in establishing the extent of work to be performed by any trade. 

1.02 GENERAL SUMMARY OF ELECTRICAL WORK 

A. The specifications and drawings are intended to cover a complete installation of systems.  
The omission of expressed reference to any item of labor or material for the proper execution 
of the work in accordance with present practice of the trade shall not relieve the 
CONTRACTOR from providing such additional labor and materials. 

B. Refer to the drawings and shop drawings of other trades for additional details, which affect 
the proper installation of this work.  Diagrams and symbols showing electrical connections 
are diagrammatic only.  Wiring diagrams do not necessarily show the exact physical 
arrangement of the equipment. 

C. Before submitting a bid, the CONTRACTOR shall become familiar with all features of the 
building drawings and site drawings, which may affect the execution of the work.  No extra 
payment will be allowed for failure to obtain this information. 

D. If there are omissions or conflicts between the drawings and specifications, clarify these 
points with the OWNER’S REPRESENTATIVE before submitting bid. 

E. Provide work and material in conformance with the manufacturer’s published 
recommendations for respective equipment and systems. 

1.03 LOCATIONS OF EQUIPMENT 

A. The drawings indicate diagrammatically the desired locations or arrangements of conduit 
runs, outlets, equipment, etc., and are to be followed as closely as possible.  Proper 
judgment must be exercised in executing the work so as to secure the best possible 
installation in the available space and to overcome local difficulties due to space limitations or 
interference of structure conditions encountered. 

B. Where outlets are placed on a wall, locate symmetrically with respect to each other and other 
features or finishes on the wall. 
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C. In the event changes in the indicated locations or arrangements are necessary, due to 
developed conditions in the building construction or rearrangement of furnishings or 
equipment, such changes made without cost, providing the change is ordered before the 
conduit runs, etc., and work directly connected to same is installed and no extra materials are 
required. 

D. Lighting fixtures in mechanical spaces are shown in their approximate location only.  Do not 
install light outlets or fixtures until mechanical piping and ductwork is installed; then install 
lights in a location to provide best lighting. 

E. Coordinate and cooperate in every way with other trades in order to avoid interference and 
assure a satisfactory job. 

F. The location of the existing utilities, building, equipment and conduit shown on the drawings 
is approximate.  Verify exact locations and routing of existing systems by potholing all trench 
routes prior to digging the trench.  Pothole at least 100 feet ahead of the actual trenching to 
allow space to alter the new conduit routing to accommodate existing conditions. 

G. Underground detection services existing utility structures 
1. Services shall be provided utilizing the latest detection equipment available.  Services 

shall be performed by a company regularly engaged in the business of existing 
Underground Utility Structure Detection for the past five years. 

2. Prior to excavation the following work shall be performed: 
a. Contractor to mark trenching locations and indicate width and depth. 
b. Locate, by way of vertical and horizontal control dimensions, existing subgrade 

petroleum product pipes, process piping, conduits, sewer, water, gas, storm 
drain, electrical, telephone and irrigation lines in the affected areas of contract 
construction work. 

c. Arrange and meet with the OWNER'S Representative to review existing 
underground conditions. 

d. The proposed route of each excavation shall be continuously surveyed along the 
entire excavation path using ground-penetrating radar (GPR) operating from the 
surface grade.  The GPR shall detect and map existing underground metal and 
non-metal private and public utility lines, pipes, conduits, conductors, etc.  The 
GPR shall identify the horizontal and vertical location of existing underground 
conditions located at a depth of up to 3 meters below finish grade and located 
with a vertical and horizontal accuracy within  ± 12” of actual condition. 

3. Exercise extreme caution in excavating and trenching on this site to avoid existing 
underground utilities, and to prevent hazard to personnel and/or damage to existing 
underground utilities or structures.  These drawings and specifications do not include 
necessary components for construction safety, which is the responsibility of the 
CONTRACTOR. 

4. Repair/replace, without additional cost to the contract, and to the satisfaction of the 
OWNER any existing work damaged that was identified in the record drawings 
provided; Identified by the Owner’s Representative; Identified by the Underground 
Detection Services performed; or any existing work damaged as a result of failure to 
comply with all the referenced requirements. 

5. The CONTRACTOR shall contact Underground Service Alert (USA) of Southern 
California, at least 48 hours prior to excavation, and shall not excavate until verification 
has been received from the USA and that public utilities serving the site have been 
located and marked. 

H. The locations of existing underground utilities, where shown on drawings, are shown 
diagrammatically and have not been independently verified by the OWNER, the OWNER’S 
REPRESENTATIVE.  The OWNER, the OWNER’S REPRESENTATIVE, and the OWNER’s 
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Consulting ENGINEER'S are not responsible for the location of underground utilities or 
structures, whether or not shown or detailed and installed under this or any other contracts.  
The CONTRACTOR shall identify each existing utility line prior to excavation and mark the 
locations on the ground of each existing utility line. 

1.04 AIR CONDITIONING, HEATING, PLUMBING EQUIPMENT WIRING 

A.     Provide electrical work, materials, and control components required for proper operation of the 
air conditioning, heating and plumbing systems as indicated on the electrical, mechanical, 
and plumbing Contract Documents and specified herein. 

1.05 POWER SERVICES 

A. Within 30 calendar days of receipt of notice that the contract award has been made, the 
CONTRACTOR shall notify the New Business Departments of the District Office of the 
serving utility companies concerning the project contract and shall provide information as to 
the total lighting and power requirements of the contract.  The CONTRACTOR shall furnish at 
the same time information as to the estimated completion date of job or the date when the 
respective utility company circuits, will be ready for installation, energizing and activation of 
the respective services. 

1.06 PERMITS 

A.     Take out and pay for all required permits, inspections and examinations without additional  
cost to the OWNER. 

1.07 QUALITY ASSURANCE 

A. Work and materials shall be in full accordance with the latest rules and regulations as follows. 
The following publications shall be included in the contract documents requirements.  If a 
conflict occurs between the following publications and any other part of the contract 
documents, the requirements describing the more restrictive provisions shall become the 
applicable contract definition:  
1. California Code of Regulations Title 24. 
2.  California Part 3 "California Electrical Code" CEC, Title 24 and Title 8 "Division of 

Industrial Safety". 
3. California Electrical Code-CEC. 
4.  The National Life Safety Code. 
5.  The Uniform Building Code-UBC. 
6. National Fire Protection Agency-NFPA. 
7. Underwriter’s Laboratory-U.L. 
8. Other applicable State and Local Government Agencies laws and regulations. 
9. National Electrical Installation Standards 
10.   ational Electrical Contractors Association (NECA) and National Electrical Installation 

Standards (NEIS): 
a. NECA/NEIS-1: Standard of Practices for Good Workmanship in Electrical 

Contracting 
b.   NECA/NEIS-101: Standard for Installing Steel Conduit (Rigid, IMC, etc.) 
c.   NECA/NEIS-400: Recommended Practice for Installing and Maintaining 

Switchboards 
d.   NECA/NEIS-402:   Recommended Practice for Installing and Maintaining Motor 

Control Centers 
e.   NEIS/NECA Recommended Practice for  
   & EGSA-404: Installing Generator Sets 
f. NEIS/NECA Recommended Practice for  
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 & IESNA-500: Installing Indoor Commercial Lighting Systems 
g. NEIS/NECA Recommended Practice for  
 & IESNA-501: Installing Exterior Lighting Systems 
h. NEIS & IESNA-502 Recommended Practice for Installing Industrial Lighting 

Systems 

B. All material and equipment shall be new and shall be delivered to the site in unbroken 
packages.  All material and equipment shall be listed and labeled by Underwriters 
Laboratories or other recognized testing laboratories, where such listings are available.  
Comply with all installation requirements and restrictions pertaining to such listings. 

C. Work and material shown on the drawings and in the specifications is new and included in the 
contract unless specifically indicated as existing or N.I.C. (not in contract). 

D. Keep a copy of all applicable codes available at the job site at all times while performing work 
under this section.  Nothing in plans or specifications shall be construed to permit work not 
conforming to the most stringent of codes. 

E. Where a conflict or variation occurs between applicable Codes, the provisions of the most 
restrictive code shall be the requirement of the Contract Documents.  Where a conflict or 
variation occurs between applicable Codes and the Contract Documents, the requirements of 
the most restrictive provision(s) shall be the requirement of the Contract Document. 

1.08 SUBMITTALS 

A. General 
1. Review of CONTRACTOR'S submittals is for general conformance with the design 

concept of the project and general compliance with the information given in the contract 
documents.  Any action shown is subject to the requirements of the plans and 
specifications.  CONTRACTOR is responsible for quantities; dimensions which shall be 
confirmed and correlated at the job site; fabrication processes and techniques of 
construction; coordination of work with that of all other trades and satisfactory 
performance of their work. 

2. The CONTRACTOR shall review each submittal in detail for compliance with the 
requirements of the contract documents prior to submittal.  The CONTRACTOR shall 
"Ink Stamp" and sign each item of the submittal with a statement "CERTIFYING THE 
SUBMITTAL HAS BEEN REVIEWED BY THE CONTRACTOR AND COMPLIES WITH 
ALL THE REQUIREMENTS OF THE CONTRACT DOCUMENTS".  The 
CONTRACTOR shall clearly and specifically identify each individual proposed 
substitution or proposed deviation from the requirements of the contract documents 
with a statement "THIS ITEM IS A SUBSTITUTION". 

3. Departure from the submittal procedure will result in resubmittals and delays.  Failure of 
the CONTRACTOR to comply with the submittal requirements shall render void any 
acceptance or any approval of the proposed variation.  The CONTRACTOR shall then 
be required to provide the equipment or method without variation from the contract 
documents and without additional cost to the contract. 

4. The CONTRACTOR at no additional cost or delays to the contract shall remove any 
work, material and correct any deficiencies resulting from deviations from the 
requirements of the contract documents not approved in advance by the OWNER prior 
to commencement of work. 

5. Shop drawings submitted by the CONTRACTOR, which are not specifically required for 
submittal by the Contract Documents, or CONTRACTOR shop drawings previously 
reviewed and resubmitted without a written resubmittal request to the CONTRACTOR, 
will not be reviewed, considered, or commented on.  The respective shop drawing 
submittal/resubmittal will not be returned to the CONTRACTOR and will be destroyed 
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without comment or response to the CONTRACTOR.  The respective submittal shall be 
considered null and void as being not in compliance with the requirements of the 
Contract Documents. 

B. Material Lists and Shop Drawings: 
1. Submit material list and equipment manufacturers for review within 35 days of award of 

contract.  Give name of manufacturer and where applicable, brand name, type and/or 
catalog number of each item.  Listing of more than one manufacturer for any one item 
of equipment, or listing items "as specified", without both make and model or type 
designation, is not acceptable.  Shop drawings shall not be submitted before review 
completion of manufacturers list.  The right is reserved to require submission of 
samples of any material whether or not particularly mentioned herein. 

2. After completion of review of the material and equipment manufacturers list, submit 
shop drawings for review.  Shop drawings shall be submitted in completed bound 
groups of materials (i.e., all lighting fixtures or all switchgear, etc.).  The 
CONTRACTOR shall verify dimensions of equipment and be satisfied as to fit and that 
they comply with all code requirements relating to clear working space about electrical 
equipment prior to submitting shop drawings for review.  Submittals, which are intended 
to be reviewed as substitution or departure from the contract documents, must be 
specifically noted as such or the requirements of the contract documents will prevail 
regardless of the acceptance of the submittal. 

3. Shop drawings shall include catalog data sheets, instruction manuals, dimensioned 
plans, elevations, details, wiring diagrams and descriptive literature of component parts 
where applicable.  Structural calculations and mounting details, signed by a Structural 
ENGINEER registered by the State of California, shall be submitted for all equipment 
weighing over four hundred pounds, and shall be in compliance with Title 21 of the 
California Code of Regulations. 

4. Each shop drawing item shall be identified with the specification section and paragraph 
numbers, lighting fixture types and drawing sheet numbers; the specific shop drawing is 
intended to represent.  Shop drawings 11" x 17" or smaller in size shall be bound in 3-
ring binders.  Divider tabs shall be provided in the 3-ring binders identifying and 
separating each separate shop drawing submittal item.  Shop drawings larger than 11" 
x 17", shop drawing pages/sheets submittals shall be sequentially numbered with 
unique alphanumeric numbering system to facilitate correspondence referencing 
identification of individual sheets. 

5. The time required to review and comment on the CONTRACTOR’S submittals will not 
be less than 14 calendar days, [or more than 21 calendar days] after receipt of the 
submittals at the office of Donn C. Gilmore & Associates.  The review of 
CONTRACTOR submittals and return to CONTRACTOR of submittals with review 
comments will occur in a timely manner conditioned upon the CONTRACTOR 
complying with all of the following: 
a. The submittals contain complete and accurate information, complying with the 

requirements of the Contract Documents. 
b. CONTRACTOR’S submittals are each marked with CONTRACTOR’S approval 

“stamp”, and with CONTRACTOR signatures. 
c. The submittals are received in accordance with a written, shop drawing submittal 

schedule for each submittal.  The CONTRACTOR distributes the schedule not 
less than 35-day calendar days in advance of the Shop Drawing Submittals, and 
the schedule identifies the calendar dates, the CONTRACTOR will deliver the 
various submittals for review. 

6. Shop drawings shall include the manufacturers projected days for shipment from the 
factory of completed equipment, after the CONTRACTOR releases the equipment for 
production.  It shall be the responsibility of the CONTRACTOR to insure that all 
material and equipment is ordered in time to provide an orderly progression of the 



 

 
TCMC USP 800   
Tri-City Medical Center  ELECTRICAL GENERAL PROVISIONS 
SA Project No. 01667.00  26 00 10 - 6 

work.  The CONTRACTOR shall notify the OWNER’S Representative of any changes 
in delivery, which would affect the project completion date. 

7. Submittal Identification 
a. Each submittal shall be dated: with submittal transmission date; sequentially 

numbered and titled with submittal contents identification and applicable 
specification/drawing references (i.e. Submittal dated:  5/12/98 Submittal #4 
Contents:  Branch circuit panelboards Sheet #E5.1 and transformers 
Specification Section 16050 Paragraph 2.11, etc.). 

b. Each resubmittal shall be dated:  with original submittal date and resubmittal 
transmission dates; sequentially numbered with original submittal number and 
sequential resubmittal revision number and titled with submittal contents 
identification and applicable specifications/drawing references (i.e. Original 
Submittal Date:  5/12/98 Resubmittal Date:  10/9/98 Original Submittal #4 
resubmittal Revision R2 Contents:  Transformer resubmittal Specification Section 
- 16050 Paragraph 2.11, etc.) 

C. The CONTRACTOR shall be responsible for incidental, direct and indirect costs resulting 
from the CONTRACTOR’S substitution of; or changes to; the specified contract materials and 
work. 

D. The CONTRACTOR shall pay, upon request by the OWNER’S Representative, $125.00 per 
hour for the OWNER’S Representative time involved in the review of substitution submittals 
and design changes resulting from the CONTRACTOR'S requested substitutions. 

E. Maintenance and Operating Manuals 
1. The CONTRACTOR shall furnish three copies of typewritten maintenance and 

operating manuals for all electrical equipment, fire alarm equipment, nurse call system 
equipment, etc., to the OWNER. 

2. Instruct OWNER’S personnel in correct operation of all equipment at completion of 
project.  Provide the quantity and duration of instruction class as specified; but in no 
case less than two (2) four (4) hour duration separate instruction classes for each 
individual equipment group furnished as part of the contract.  Instruction classes shall 
be presented by Manufacturer’s authorized field service ENGINEER at the project site.  
Instruction class size shall be at the OWNER’S discretion, not less than one (1) or more 
than fifteen (15) students shall attend each instruction session.  Submit 15-written 
outline copies of the proposed instruction class curriculum, 14 days prior to the class 
scheduled dates.  

3. Maintenance and operating manuals shall be bound in three-ring, hard-cover, plastic 
binders with table of contents.  Manuals shall be delivered to the OWNER’s 
Representative, with an itemized receipt. 

F. Portable or Detachable Parts:  The CONTRACTOR shall retain in his possession, and shall 
be responsible for all portable and detachable parts or portions of the installation such as 
fuses, keys, locks, adapters, locking clips, and inserts until final completion of contract work.  
These parts shall then be delivered to the OWNER’s Representative with an itemized receipt. 

G. Record Drawings 
1. Provide and maintain in good order a complete set of electrical contract "record" prints.  

Changes to the contract to be clearly recorded on this set of prints.  At the end of the 
project, transfer all changes to one set of transparencies to be delivered unfolded to the 
OWNER’S Representative. 

2. The actual location and elevation of all buried lines, boxes, monuments, vaults, stub-
outs and other provisions for future connections shall be referenced to the building lines 
or other clearly established base lines and to approved bench marks.  If any necessary 
dimensions are omitted from the record drawings, the CONTRACTOR shall, at his own 
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expense, do all excavation required to expose the buried work and to establish the 
correct locations. 

3. The CONTRACTOR shall keep the "record" prints up to date and current with all work 
performed. 

1.09 CLEANING EQUIPMENT, MATERIALS, PREMISES 

A.      All parts of the equipment shall be thoroughly cleaned of dirt, rust, cement, plaster, etc., and 
all cracks and corners scraped out clean.  Surfaces to be painted shall be carefully cleaned of 
grease and oil spots and left smooth, clean and in proper condition to receive paint finish. 

1.10 JOB CONDITIONS - PROTECTION 

A.      Protect all work, materials and equipment from damage from any cause whatever and provide 
adequate and proper storage facilities during the progress of the work.  Provide for the safety 
and good condition of all the work until final acceptance of the work by the OWNER and 
replace all damaged or defective work, materials and equipment before requesting final 
acceptance. 

1.11 EXCAVATION, CUTTING, BACKFILL AND PATCHING ADDITIONAL  REQUIREMENTS. 

A. General 
1. Perform excavation, cutting, backfill, core drilling, directional boring, and patching of the 

construction work required for the proper installation of the electrical work.   
2. Patching shall be of the same material, thickness, workmanship and finish as existing 

and accurately match surrounding work to the satisfaction of the OWNER’S 
Representative. 

B. Excavation Temporary cover 
1. Excavations for contract work occurring in streets, vehicular drive areas, parking lots, 

sidewalks or any paved surface; provide temporary steel plating and shoring support 
for the plates, to completely cover the excavations under one or more of the following 
conditions:   
a. Excavation shall not remain "open" for more than four (4) calendar days; provide 

temporary plating. 
b. Excavation shall not be "open" over weekends (Saturday, Sunday) or Holidays, 

provide temporary plating. 
2. The temporary plating shall be a minimum of 0.75-inch thickness steel, but in no case 

shall the thickness be less than required to support AASHO-H20 traffic loading. 
3. Provide a minimum of two (2) [one (1)] 100% open lane(s) (10 ft. width) for vehicular 

traffic at all times during construction, for vehicle access to all areas. 

1.12 IDENTIFICATION 

A. Equipment Nameplates 
1. Panelboards, terminal cabinets, circuit breakers, disconnect switches, starters, relays, 

time switches, contactors, push-button control stations, and other apparatus used for 
the operation or control of feeders, circuits, appliances, or equipment shall be properly 
identified by means of descriptive nameplates or tags permanently attached to the 
apparatus and wiring. 

2. Nameplates shall be engraved laminated phenolic.  Shop drawings with dimensions 
and format shall be submitted before installation.  Attachment to equipment shall be 
with escutcheon pins, rivets, self-tapping screws or machine screws.  Self-adhering or 
adhesive backed nameplates shall not be used. 
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3. Provide black-on-white laminated plastic nameplates engraved in minimum 1/4" high 
letters to correspond with the designations on the drawings.  Provide other or 
additional information on nameplates where indicated. 

B. Plates:  All cover and device plates shall be furnished with engraved or etched designations 
under any one of the following conditions (minimum character size not less than 0.188 inch. 
Engraving shall indicate circuits and equipment controlled or connected): 
1. More than two devices under a common coverplate. 
2. Lock switches. 
3. Pilot switches. 
4. Switches in locations from which the equipment or circuits controlled cannot be readily 

seen. 
5. Manual motor starting switches. 
6. Where so indicated on the drawings. 
7. As required on all control circuit switches, such as heater controls, motor controls, etc. 
8. Receptacles other than standard 15 ampere 120 volt  duplex receptacles; shall indicate 

circuit voltage, ampere, phase and source circuit number. 
9. Where outlets or switches are connected to emergency power circuit; provide 

panelboard and circuit number engraved on plate. 

C. For equipment and access doors or gates to equipment containing or operating on circuits of 
more than 240 volts nominal, provide red-on-white laminated warning signs engraved in 1/2" 
high letters to read: "DANGER - 480 (or  applicable voltage) VOLTS KEEP OUT 
AUTHORIZED PERSONNEL ONLY". 

D. Wire and Cable Identification 
1. Provide identification on individual wire and cable including signal systems, fire alarm, 

electrical power systems (each individual phase, neutral and ground), empty conduit 
pull ropes, and controls circuit.  

2. Permanent identification shall be provided at each termination location, splice location, 
pullbox, junction box and equipment enclosure. 
a. Individual wire and cable larger than #6 AWG or 0.25 inch diameter, shall be 

provided with polypropylene identification tag holders, with yellow polypropylene 
tags interchangeable black alpha/numeric characters, character height 0.25 inch.  
Attach identification tags with plastic “tie” wraps, minimum of two for each tag.  
As manufactured by Almetek Industries-“EZTAG” series; or TECH Products - 
“EVERLAST” series. 

b. Individual wire and cable #6 AWG and smaller or smaller than 0.25 inch 
diameter, shall be provided with water and oil resistant, flexible, pressure 
sensitive machine embossed plastic tags that wrap a minimum of 360 degrees 
around the wire/cable diameter.  The entire tag shall then be covered with a clear 
flexible waterproof plastic cover wrapped a minimum of 540 degrees around the 
wire/cable diameter and completely covering the identification. 

c. Each identification tag location shall indicate the following information:  circuit 
number, circuit phase, source termination and destination termination equipment 
name (or outlet number as applicable). 

3. Install permanent identification after installation/pulling of wire/cable is complete, to 
prevent loss or damage to the identification.  

E. Cardholders and cards shall be provided for circuit identification in panelboards.  Cardholders 
shall consist of a metal frame retaining a clear plastic cover permanently attached to the 
inside of panel door.  List of circuits shall be typewritten on card.  Circuit description shall 
include name or number of circuit, area, and connected load. 
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F. Junction and pull boxes shall have covers stenciled with box number when shown on the 
drawings, or circuit numbers according to panel schedule.  Data shall be lettered in a 
conspicuous manner with a color contrasting to finish. 

1.13 TESTING 

A. The CONTRACTOR shall obtain an independent testing laboratory that will provide all 
instrumentation and tests on the electrical system and equipment as hereinafter described 
and further directed by the OWNER’s Representative.  The test shall be performed after the 
completion of all electrical systems included in the Contract Scope of Work.  All tests shall be 
recorded and documented and submitted to the OWNER’S Representative for review. 
1. Test for Phase to Ground and Neutral Condition: 

a. Open main service disconnects. 
b. Isolate the system neutral from ground by removing the neutral disconnects link 

located in the service switchboard. 
c. Close all submain disconnects. 
d. Close all branch feeder circuit breakers. 
e. Turn all switches to “on” position, unplug all portable equipment from outlet 

receptacles. 
f. Measure the resistance of each phase to ground and phase to neutral.  A 

properly calibrated "megger" type test instrument shall be used.  The test voltage 
shall be a nominal 500 volts. 

g. Record all readings after one minute duration and document into a complete 
report. 

2. Isolating Grounds:  In the event that low resistance ground neutral connections are 
found in the system, they shall be isolated and located by testing each circuit 
individually as outlined above.  Make proper corrections to restore the resistance 
values to an acceptable value. 

B. Method of obtaining ground resistance shall be in accordance with the latest edition of the 
James G. Biddle (Plymouth Meeting, Pennsylvania) manual published on this subject. 
1. Perform "fall-of-potential" 3-point tests on the main grounding electrode of system per 

IEEE Standard No. 81, Section 8.2.1.5.  when suitable locations for test rods are not 
available, a low resistance dead earth or reference ground shall be utilized. 

2. Perform the two-point method test per IEEE Standard No. 81, Section 8.2.1.1, to 
determine the ground resistance between the main grounding system and all major 
electrical equipment frames, system neutral, and/or derived neutral points. 

3. Where the existing surface or subsurface conditions prevent the installation of auxiliary 
test “driven” ground rods (electric potential test probes), the ground test “driven” ground 
rods may substitute a “lazy-spike” test alternative.  The test instrumentation shall be 
designed and approved by the test instrument manufacturer to use portable test 
electrodes instead of temporary “driven” test electrodes (ground rods).  The portable 
test electrodes shall be “coiled” metal chains of flexible metalized grounding mat (lazy-
spike) which may lay on the surface on existing undisturbed grade. 

C. All equipment and personnel required for testing shall be furnished by the CONTRACTOR. 

D. Ampere and voltage measurements: 
1. Take and record ampere and line voltage measurements under full load on all panel 

feeders, switchboard and switchgear feeders, motor control centers and motor circuits 
provided in the contract.  Record measurements at the equipment tested and submit to 
the OWNER’s Representative for review. 

2. Ampere voltage readings shall be: 
  

a. Phase A-B, A-C and B-C. 



 

 
TCMC USP 800   
Tri-City Medical Center  ELECTRICAL GENERAL PROVISIONS 
SA Project No. 01667.00  26 00 10 - 10 

b. Phase A-Neutral, B-Neutral and C-Neutral. 
3. The ampere and voltage readings shall be not less than 20 minutes duration for each 

test.  Record and submit the measured minimum, maximum and 20 minute average for 
each ampere and voltage value and test location.  Voltage and ampere measurements 
shall occur at the connected load end of each respective feeder, not at the source of 
supply end of each feeder. 

4. Test equipment shall be accurate within plus or minus 1-percent. 
5. Branch circuit devices 40 ampere or less and motor loads 10 horsepower or smaller 

are excluded from ampere and voltage testing requirement. 
6. If, in the opinion of the OWNER’S Representative, the voltages and regulations are not 

met within acceptable limits, make arrangements with the serving utility for proper 
electrical service.  Retest feeder line voltages, and submit to OWNER’S Representative 
for review, after the utility company has completed corrective actions.  Reset "voltage 
taps" on transformers provided or modified as part of the contract work, to adjust line 
voltages to within acceptable values, as directed by the OWNER’S Representative. 

E. The Contractor shall complete the following work before any electrical equipment is 
energized: 
1. All equipment shall be permanently anchored. 
2. All bus connections shall be tightened per manufacturer's instructions and witnessed by 

the OWNER'S Representative. 
3. All ground connections shall be completed and identified.  Perform and successfully 

complete all required megger and ground resistance tests. 
4. All feeders shall be connected and identified. 
5. The interiors of all electrical enclosures including busbars and wiring terminals shall be 

cleaned of all loose material and debris, paint, plaster, cleaners or other abrasive's 
overspray removed and equipment vacuumed clean.  The OWNER'S Representative 
shall observe all interiors before covers are installed. 

6. All dry wall work and painting shall be completed within areas containing electrical 
equipment prior to installation of equipment. 

7. All doors to electrical equipment rooms shall be provided with locks in order to restrict 
access to energized equipment. 

8. Electrical rooms shall not be used as a storage rooms after power is energized. 
9. The electrical system coordination study shall be complete for circuit breakers, ground 

relays sets, and circuit relay sets, fuses; tested and calibrated accordingly. 

1.14 POWER OUTAGES 

A. All electrical services in all occupied facilities of the contract work are to remain operational 
during the entire contract period.  Any interruption of the electrical services for the 
performance of this work shall be at the convenience of the OWNER and performed only 
after consultation with the OWNER’S Representative.  Work involving circuit outages shall be 
only at such a time and of such a duration as approved in writing.  Work involving circuit 
outages for the work required to connect new equipment and disconnect existing equipment 
shall be performed at the convenience of the OWNER.   

B. Contract work involving outages or disruption of normal function in electrical power systems, 
telephone/communication systems, fire alarms, shall be performed during the following time 
periods.  The contract work shall be phased to limit outages in the respective systems to the 
stated periods: 
1. 11:30 p.m. Friday to 11:30 p.m. Sunday of the same weekend.  Work shall occur on 

multiple weekend periods if a single weekend is not sufficient time to complete the 
work. 

2. The contract work involving outages shall be phased in multiple work time units, to 
comply with the permitted outage limitations. 
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C. Work involving system outages to the building fire alarm system shall be performed only after 
consultation with the OWNER and shall be only at such a time and of such duration as 
approved in writing. 

D. Provide overtime work; double shift work; night time work; Saturday, Sunday, and holiday 
work to meet outages schedule. 

E. Provide temporary electrical power to meet the requirements of this Article.   

F. Any added costs to CONTRACTOR due to necessity of complying with this Article shall be 
included in the Contract Scope of Work. 

G. When electrical work involving power disruptions to existing areas is initiated, the work shall 
proceed on a continuous basis without stopping until electric power is restored to the affected 
areas. 

H. The CONTRACTOR shall request in writing to the OWNER’S Representative a minimum of 
three weeks in advance, for any proposed electrical outage. 

1.15 ASBESTOS, POLYCHLORINATED BIPHENYL (PCB) OR HAZARDOUS WASTE 

A. It is understood and agreed that this contract does not contemplate the handling of asbestos, 
PCB or any hazardous waste material.  If asbestos, PCB or any hazardous waste material is 
encountered, notify the OWNER’S Representative immediately.  Do not disturb, handle or 
attempt to remove. 

1.16 SERIES RATED EQUIPMENT 

A. Circuit protective Devices identified as "Series Rated" or "Current Limiting" (i.e. CLCB - 
current limiting circuit breaker; CLF - current limiting fuse, etc.) shall be series rated and 
tested (UL 489 & CSA5) by the manufacturer with all equipment and circuit protective devices 
installed down stream of the identified series rated or current limiting device.  Provide 
nameplates on all equipment located down stream, including the CLCB and CLF devices, to 
comply with N.E.C. paragraphs 110-22 and 240-83 "CAUTION SERIES RATED SYSTEM - 
NEW DEVICE INSTALLATIONS AND REPLACEMENTS SHALL BE THE SAME 
MANUFACTURER AND MODELS". 

1.17 INDEPENDENT TESTING LABORATORY 

A. The Testing Laboratory shall meet Federal OSHA criteria for accreditation of Testing 
Laboratories Title 29 Part 1907.   

B. Membership in the National Electrical Testing Association shall constitute proof of meeting 
said criteria, for testing of electrical systems. 

1.19 EQUIPMENT SEISMIC REQUIREMENTS 

A. Equipment supports and anchorage’s provided as part of the contract shall be designed, 
constructed and installed in accordance with the earthquake regulations of the California 
Code, Title 24, Section 2312, and the Uniform Building Code (UBC). 

B. Mounting recommendations shall be provided by the manufacturer based upon approved 
shake table tests used to verify the seismic design of that type of equipment. 
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C. The equipment manufacturer shall certify that the equipment can withstand, and function 
following the seismic event, including both vertical and lateral required response spectra as 
specified in California Title 24 and the UBC.  Alternatively, the manufacturer's certification 
may be based on an approved detailed structural analysis of the assembly, as specified in 
California Title 24 and the UBC. 

D. The equipment manufacturer shall document the details necessary for proper seismic 
mounting, anchorage, and bracing of the equipment for back installation location. 

E. Seismic qualification shall be considered achieved when the capability of the provided 
equipment, as described by the test response spectra, meets or exceeds the required 
response spectra as specified in California Title 24 and the UBC, for all equipment natural 
frequencies up to 35 HZ. 

F. The seismic requirements are typical for each equipment item exceeding 100 pounds, 
including but not limited to the following: 
1. Panels 
2. Conduits with ceiling or wall support suspension attachments. 
3. Lighting equipment 

1.20 ELECTRICAL WORK CLOSEOUT 

A. Prepare the following items and submit to the OWNER’S REPRESENTATIVE before final 
acceptance. 
1. Two copies of all test results as required under this section. 
2. Two copies of local and/or state code enforcing authorities final inspection certificates. 
3. Copies of record drawings as required under the General Conditions, pertinent Division 

One Sections and Electrical General Provisions. 
4. Two copies of all receipts transferring portable or detachable parts to the OWNER’S 

Representative when requested. 
5. Notify the OWNER’s Representative in writing when installation is complete and that a 

final inspection of this work can be performed.  In the event any defect or deficiencies 
are found during this final inspection they shall be corrected to the satisfaction of the 
OWNER’s Representative before final acceptance can be issued. 

6. List of spare fuses and locations identified by equipment name and building designation. 
7. Prior to energizing, retighten to the proper torque, each circuit conductor lug landing, 

each bus bar (phases, neutral and ground) and circuit protection device threaded 
connections in all switchboards, switchgear, motor control centers, transformers, 
busways, disconnect switches, motor starters, motor terminals and panelboards, after 
the equipment is installed/connected and prior to energizing the equipment.  The 
torque values shall comply with manufacturer's recommendations. 

END OF SECTION 
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SECTION 26 05 00 

 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.03 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.04 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.05 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 
1. To allow maximum possible headroom unless specific mounting heights that reduce 

headroom are indicated. 
2. To provide for ease of disconnecting the equipment with minimum interference to other 

installations. 
3. To allow right of way for piping and conduit installed at required slope. 
4. To connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

C. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping. 

PART 2 PRODUCTS 

2.01 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, 
plain ends. 
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B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side 
more than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 
and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 
inch. 

2.02 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

3. Pressure Plates:  Plastic.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.03 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 EXECUTION 

3.01 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of 
unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in such a 
way as to facilitate future disconnecting with minimum interference with other items in the 
vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 
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3.02 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of 
floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 
cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 
1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of 
joint.  Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to 
allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
mechanical sleeve seals. 

3.03 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size.  Position raceway or cable in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between raceway or cable and sleeve.  
Tighten bolts against pressure plates that cause sealing elements to expand and make 
watertight seal. 
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3.04 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping." 

END OF SECTION 
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SECTION 26 05 19 

 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 
1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.03 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.04 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

B. Comply with NFPA 70. 

PART 2 PRODUCTS 

2.01 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
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5. Southwire Company. 

C. Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and SO. 

2.02 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, 
type, and class for application and service indicated. 

PART 3 EXECUTION 

3.01 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 
single conductors in raceway. 

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 

3.03 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that 
will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical 
Systems." 
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F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

3.04 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced conductors. 
1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.05 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 
1. After installing conductors and cables and before electrical circuitry has been 

energized, test service entrance and feeder conductors, and conductors feeding the 
following critical equipment and services for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

C. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 
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SECTION 26 05 26 

 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.04 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 PRODUCTS 

2.01 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 
1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-

5/8 inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

2.02 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities 
having jurisdiction for applications in which used, and for specific types, sizes, and 
combinations of conductors and other items connected. 
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B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 
1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

PART 3 EXECUTION 

3.01 APPLICATIONS 

A. Conductors:  Install solid conductor for No.  8  AWG and smaller, and stranded conductors for 
No.  6  AWG and larger, unless otherwise indicated. 

B. Conductor Terminations and Connections: 
1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.02 CONDUIT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Where nonmetallic conduit is used in the distribution system, the CONTRACTOR shall install 
the proper sized copper ground wire in the conduit with the feeder for use as an equipment 
ground.  The electrical metallic raceway system shall be grounded to this ground wire. 

C. The maximum ground/bond resistance to the grounding electrode shall not exceed 1 ohms 
from any location in the electrical system.  The maximum ground resistance of the grounding 
electrode to earth shall not exceed 5 ohms. 

D. Ground/Bond Conductors 
1. Provide an additional, dedicated, green insulation equipment ground/bond wire inside 

each conduit type as follows.  The metal conduit shall not be permitted to serve 
(function) as the only (exclusive) electrical ground return path: 
a. All types of nonmetallic conduit raceways including but not limited to: RNMC - 

Rigid Nonmetallic Conduit. 
b. FMC - Flexible Metal Conduit. 
c. LTFMC - Liquid Tight Flexible Metal Conduit. 
d. RMC - Rigid Metal Conduit. 
e. EMT - Electrical Metal Tubing. 

2. The equipment ground/bond wire shall be continuous from the electrical circuit source 
point of origin to the electrical circuit end termination utilization point as follows: 
a. Every conduit path containing any length of the above identified conduits. 
b. Every conduit path connected to any length of the above-identified conduits. 

3. The equipment ground/bond wire shall be sized as follows, but in no case smaller than 
indicated on the drawings.  Install equipment ground/bond wire in each 
conduit/raceway, with the respective phase conductors: 

                          a. Feeder, Subfeeders & Branch Minimum Equipment 
 Circuit Protection Ground Wire Size 

15 Amp         #12 
20 Amp         #12 
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30 to 60 Amp       #10 
70 to 100 Amp       #8 
101 to 200 Amp       #6 
201 to 400 Amp       #2 
401 to 600 Amp       #1 
801 to 1000 Amp      2/0 
1001 to 1200 Amp      3/0 
1201 to 1600 Amp      4/0 
1601 to 2000 Amp      250 MCM 
2001 to 2500 Amp      350 MCM 
2501 to 4000 Amp      500 MCM 

4. Isolated grounds - Raceways containing branch circuit or feeder phase conductors 
connected to panelboards equipment, or receptacles with isolated grounds or isolated 
ground bus shall contain a dedicated insulated ground conductor connected to the 
isolated ground system only.  The isolated ground conductor shall be continuous the 
length of the raceways and connected only to the isolated ground terminals in addition 
to and independent of the equipment bonding/ ground conductor.  The isolated ground 
conductor shall be sized as indicated above, for equipment ground/bond wire. 

5. Splices in ground/bond wires shall be permitted only at the following locations: 
a. Ground buses with listed and approved ground lugs. 
b. Where exothermic welded ground/bond wire splices are provided. 

6. Provide ground/bond wire jumpers for conduit fittings with ground lugs, expansion and 
deflection conduit fittings at conduit fittings connecting between metallic and non-
metallic raceways and to bond metal enclosures to conduit fittings with ground lugs. 

E. Where conductors are run in parallel in multiple raceways, the grounding conductor shall be 
run in parallel.  Each parallel equipment-grounding conductor shall be sized on the basis of 
the ampere rating of the overcurrent device protecting the circuit conductors in the raceway.  
When conductors are adjusted in size to compensate for voltage drop, grounding conductors, 
where required, shall be adjusted proportionately in size. 

F. Ground conductors for branch circuit wiring shall be attached at each outlet to the back of the 
box using drilled and tapped holes and washer head screws, 6-32 or larger. 

G. Each panelboard, switchboard, pull box or any other enclosure in which several ground wires 
are terminated shall be equipped with a ground bus secured to the interior of the enclosure.  
The bus shall have a separate lug for each ground conductor.  No more than one conductor 
shall be installed per lug. 

H. Provide a separate ground/bond insulated grounding electrode conductor, copper wire from 
the main electrical service ground bus to each of the following locations.  The ground/bond 
conductor shall be sized to comply with applicable codes and as indicated on the drawings, 
but in no case smaller than the following: 
1. Each transformer (size as indicated and to comply with applicable codes). 
2. Generator 1.5 inch conduit with 1#4/0. 

3.03 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 
1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
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4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 

C. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other 
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 
raceway from grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location. 
1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 

conductor on a 1/4-by-2-by-12-inch grounding bus. 
2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

3.04 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit. 
1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 

penetrate any adjacent parts. 
2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 

vibration is not transmitted to rigidly mounted equipment. 
3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 

connection is required, use a bolted clamp. 

C. Grounding and Bonding for Piping: 
1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 

from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service 
pipes, using a bolted clamp connector or by bolting a lug-type connector to a pipe 
flange, using one of the lug bolts of the flange.  Where a dielectric main water fitting is 
installed, connect grounding conductor on street side of fitting.  Bond metal grounding 
conductor conduit or sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

D. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

E. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

3.05 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 
1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 
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2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, at 
ground test wells.  Make tests at ground rods before any conductors are connected. 
a. Measure ground resistance not less than two full days after last trace of 

precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

B. Report measured ground resistances that exceed the following values: 
1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 
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SECTION 26 05 29 

 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 
1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.03 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.04 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements 
and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.05 SUBMITTALS 

A. Product Data:  For the following: 
1. Steel slotted support systems. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication 
and installation details and include calculations for the following: 
1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 
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1.06 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

B. Comply with NFPA 70. 

1.07 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 

PART 2 PRODUCTS 

2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for 
field assembly. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-
4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

5. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

D. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 
1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 

cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate 
for supported loads and building materials where used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 



 

 
TCMC USP 800  HANGERS AND SUPPORTS 
Tri-City Medical Center   FOR ELECTRICAL SYSTEMS 
SA Project No. 01667.00  26 05 29 - 3 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.02 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 

PART 3 EXECUTION 

3.01 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel 
slottedsupport system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 
1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

3.02 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70. 
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C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified loading 
limits.  Minimum static design load used for strength determination shall be weight of 
supported components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and 
fasten electrical items and their supports to building structural elements by the following 
methods unless otherwise indicated by code: 
1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with 

lock washers and nuts may be used in existing standard-weight concrete 4 inches thick 
or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by 
means that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.04 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 
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SECTION 26 05 33 

 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, wireway, and cabinets for 
electrical wiring. 

1.03 DEFINITIONS 

A. RMC:  Rigid metal conduit 

B. EMT:  Electrical metallic tubing. 

C. FMC:  Flexible metal conduit. 

D. LTFMC:  Liquid Tight Flexible metal conduit. 

E. RNMC:  Rigid nonmetallic conduit. 

1.04 SCOPE 

  A. Work Included:  All labor, materials, appliances, tools, equipment, facilities, transporta-
tion and services necessary for and incidental to performing all operations in connec-
tion with furnishing, delivery and installation of the work of this Section, complete as 
shown on the drawings and/or specified herein.  Work includes, but is not necessarily 
limited to the following: 
 1. Examine all other sections for work related to those other sections and required 

to be included as work under this section. 
 2. General provisions and requirements for electrical work. 

1.05 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 
1. Custom enclosures and cabinets. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, based on input from installers of the items 
involved: 
1. Structural members in the paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in the paths of conduit groups 

with common supports. 
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D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and 
cabinets and their mounting provisions, including those for internal components, will 
withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for 
Electrical Systems." Include the following: 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test 

of assembled components or on calculation. 
a. The term "withstand" means "the cabinet or enclosure will remain in place without 

separation of any parts when subjected to the seismic forces specified and the 
unit will retain its enclosure characteristics, including its interior accessibility, after 
the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Qualification Data:  For professional engineer and testing agency. 

F. Source quality-control test reports. 

G. Submit material list for outlet boxes, conduit and conduit fittings. 

H. Submit details and structural engineering calculations for conduit support systems. 

1.06 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

B. Comply with NFPA 70. 

PART 2 PRODUCTS 

2.01 METAL CONDUIT AND TUBING 

A. General 
1. The interior surfaces of conduits and fittings shall be continuous and smooth, with a 

constant interior diameter.  Conduits and conduit fittings shall provide conductor 
raceways of fully enclosed circular cross section.  The interior surfaces of conduits and 
fittings shall be without ridges, burrs irregularities or obstructions.  Conduits and fittings 
of the same type shall be of the same uniform weight and thickness. 

2. Type of conduit, type of conduit fittings and conduit supports shall be suitable for the 
conditions of use and the conditions of location of installation, based on the 
manufacturer’s recommendations and based on applicable codes. 

3. All fittings for metal conduit shall be suitable for use as a grounding means, pursuant to 
the applicable code requirements.  All metal conduit and metal conduit fittings shall 
provide 3 second duration ground fault current carrying ratings, when installed and 
connected to the respective conduit, as follows: 
a. RMC and EMT conduit fittings. 

1) 0.5 inch through 1.5 inch conduit/fitting size - 10,000 ampere RMS. 
2) 2.0 inch and larger conduit/fitting size - 20,000 ampere RMS. 

b. RMC and EMT conduit fittings. 
1) 0.5 inch through 1.25 inch conduit/fitting size-1,000 ampere RMS (without 

external bonding jumper). 
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2) 1.5 inch through 4.0 inch fitting size-10,000 ampere RMS with bonding 
jumper. 

4. Protective corrosion resistant finish for metal conduit fabricated from steel and metal 
conduit fittings fabricated from steel, shall be as follows: 
a. Clean all metal surfaces (including metal threads) with acid bath “pickle” prior to 

coating, to remove dirt, oil and prepare surfaces for galvanizing. 
b. Hot-dip galvanized zinc coating on all interior and exterior steel surfaces.  

Minimum finish zinc coating thickness shall not be less than 0.002 inches. 
c. Threads shall be hot-dip zinc coated after machine fabrication. 
d. Exterior metal surfaces shall be finished with clear organic polymer topcoat layer, 

after galvanizing. 
e. The inner metal surfaces of conduit fittings shall be finished with a lubricating 

topcoat after galvanizing, to facilitate conductor pulling through the conduit/fitting. 
5. Threads for metal conduit and metal conduit fittings shall be taper-pipe-thread,  

National Pipe Standards(NPS) and shall comply with ANSI-B1.20.1. 
6. Metal conduit termination connector fittings shall be provided with a manufacturer 

installed, insulating throat bushing inside the fitting.  The bushing shall protect the wire 
conductor insulation from cutting, nicks and abrasion during conductor installation and 
electrical load “cycling” after installation is complete.  The bushing shall comply with UL 
94V-0 flammability. 

7. Provide conduit bonding/grounding jumper from metal enclosures with “concentric ring” 
knockouts, to positively ground/bond each respective conduit(s) to the metal enclosure. 

8. Metal conduit fittings connecting to PVC coated metal conduit shall be PVC coated to 
match the conduit. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Appleton 
2. Erickson 
3. O-Z Gedney; a unit of General Signal 
4. Thomas & Betts 

C. RMC:  ANSI C80.3. 

1.     Rigid metal, round tubing, machine threaded at both ends. 
a. Clean all metal surfaces (including metal threads) with acid bath “pickle” prior to 

coating, to remove dirt, oil and prepare surfaces for galvanizing. 
b. The conduit shall be watertight and airtight without cracks and pinholes. 

2. RMC raceway types shall be as follows   
a. Rigid galvanized steel conduit (RGS), minimum yield strength shall be 35,000 PSI.  

Shall comply with NEMA standard 5-19 (latest revision); ANSI C80.1 and ANSI-
C80.4 (latest revision); U.L. 514-B and UL 6 (latest revisions); National Pipe 
Standard Specification (latest revision). 

b. Intermediate steel conduit (IMC).  Shall comply with NEMA Standard 5-19 (latest 
revision) ANSI-C80.6 (latest revision); UL 2142 (latest revision). 

3. RMC Fittings 
a. Fittings shall be compatible with RGS and IMC.  
b. Fittings shall be rated “liquid tight”. 
c. Fittings imbedded in concrete shall be rated “liquid tight” and “concrete tight”. 
d. Connectors and couplings for terminating, connecting and coupling to RMC 

conduit shall be threaded metal. 
e. Fittings shall comply with ANSI C80.4 and ANSI C33-84 (latest revision); NEMA 

FB1 (latest revision); UL 514 (latest revision). 
f. Conduit Seal Fittings 
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1) Conduit seals shall prevent the passage of gasses, liquids and vapors past 
the location of the seal installation in the conduit. 

2) Conduit seals shall be suitable for installation in both vertical and horizontal 
conduit locations. 

3) Conduit seals shall be visible and accessible for inspection after installation 
is complete. 

4) Conduit seals shall be rated for the following locations: 
a) Wet locations 
b) Classified hazardous location materials NEC Class 1 Division 1. 
c) Temperature ranges from 0 [minus 20] degrees centigrade through 

90 degrees centigrade. 
5) Conduit seals, sealing compound and sealing compound dam shall be the 

products of the same manufacturer. 
4. RMC Fittings as manufactured by: 

a. For threaded enclosure, termination connection. 
1) Thomas & Betts - 106 Series bonding locknut, 5302 series sealing ring with 

stainless steel retainer. 
b. For non-threaded enclosure, termination connector. 

1) Thomas & Betts - 370 Series watertight threaded sealing hub, 106 series 
threaded bonding lock nut, Sta-Con Series enclosure bonding jumper and 
3870 Series threaded ground bushing. 

2) OZ/Gedney-CHMT/CHT watertight threaded hub with bonding locknut and 
GH50G Series enclosure bonding jumper. 

c. For RMC to RMC conduit-to-conduit coupling 
1) Erickson - 674 (threaded) Series 
2) OZ/Gedney Type 4 (threaded) Series 
3) Threaded RMC conduit couplings, product of the same manufacturer as 

the RMC conduit. 
d. For RMC Conduit Seals 

1) OZ/Gedney-EYA and EYAM (threaded) Series 
2) Appleton-EYF and EYM (threaded) Series 

D. EMT:  ANSI C80.3. 
1. Rigid metal round tubing, “thin wall” steel construction, with non-threaded ends. 

a. The conduit and conduit fittings shall comply with the requirements for a 
equipment grounding conductor pursuant to applicable codes. 

b. The conduit shall be watertight and airtight without cracks and pinholes. 
2. EMT shall be allowed for conduit size ranges from 0.5 inch through 4.0 inch. 
3. Comply with ANSI C80.3, C80.4, and ANSI C33.98 (latest revisions); UL 594 and UL 

797 (latest revisions); CEC Section 12500 (latest revision). 
4. EMT Fittings 

a. Connectors and couplings for terminating, connecting and coupling to EMT 
conduit shall be non-threaded steel fabrication. 

b. EMT termination connector fittings shall be as follows: 
1) Set screw type “concrete tight” when installed in dry interior locations. 
2) Compression types “raintight” and “concrete tight” when installed in wet or 

damp locations, outdoors and in concrete or masonry construction. 
c. Fittings shall comply with ANSI C33.84 (latest revision); UL 514 (latest revision); 

NEMA FB-1. 
5. EMT Fittings as manufactured by: 

a. For threaded and non threaded enclosure, termination connector 
1) Thomas & Betts-TC5031 (set screw type) Series (with locknuts). 
2) OZ/Gedney-4000ST (set screw type) Series. 
3) Thomas & Betts-5123 (compression type) Series (with 2 locknuts). 
4) OZ/Gedney-7000ST (compression type) Series (with locknut). 
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5) Thomas & Betts-4240 (compression type) Series  (90 degree angle with 
locknut). 

6) OZ/Gedney-8000WT (compression type) Series (90 degree angle with 
locknut). 

b. For EMT to EMT conduit-to-conduit coupling: 
1) Thomas & Betts-TK121 (set screw type) Series (with locknut). 
2) OZ/Gedney-5000 (set screw type) Series (with locknut). 
3) Thomas & Betts-5120 (compression type) Series 
4) OZ/Gedney-6000S (compression type) Series. 

c. For EMT to RMC conduit to conduit combination coupling: 
1) Thomas & Betts-HT221 (set screw type) Series 
2) OZ/Gedney-ESR (set screw type) Series. 
3) Thomas & Betts-530  (compression type) Series 
4) OZ/Gedney-ETR (compression type) Series. 

E. FMC:  Zinc-coated steel. 
1. Round flexible conduit, fabricated from a single continuous steel strip.  The steel shall 

be factory formed into continuous interlocking convolutions to form a complete lock 
between steel strips and provide raceway flexibility. 

2. Metal to metal grounding contact shall be maintained throughout the length of the FMC 
conduit. 

3. FMC shall be allowed for conduit size ranges from 0.5 inch through 0.75 inch.  
4. FMC shall comply with ANSI-C.33.84 and ANSI C33.92; NEMA FB-1; CEC 12-1100. 
5. FMC Fittings 

a. FMC fittings shall be malleable iron construction or steel construction. 
b. Fitting shall automatically cause the FMC raceway throat opening to be centered 

with respect to the fitting throat opening. 
c. Straight and angled connector termination fittings shall be threaded on one end 

and shall include a threaded locknut, suitable for connection to threaded and 
unthreaded enclosures. 

d. The attachment of the fittings to FMC shall be angled saddle type, to engage and 
interlock with the FMC spiral groove, and shall be unaffected by vibration.  Direct 
bearing screw type fittings shall not be used. 

e. Direct FMC conduit-to-FMC conduit coupling of FMC shall not be permitted. 
f. Shall comply with ANSI C33.9, and ANSI C33.92 (latest revision); NEMA FB1 

(latest revision); U.L. 514. 
6. FMC Fittings as manufactured by: 

a. Straight Termination 45 & 90 Degree Connectors Angle Connectors 
1) Thomas & Betts-Thomas & Betts-3110 Series 3130 Series  

                          b.       FMC to EMT conduit combination coupling: 
1) Thomas & Betts 503TB Series. 

F. LTFMC:   
1. The metal conduit core of LTFMC shall comply with the same requirements as FMC 

conduit, with the addition of a thermoplastic exterior flexible jacket over the metal core. 
2. The exterior jacket shall be positively locked to the metal core to prevent jacket 

“sleeving”. 
3. The LTFMC shall be rated for installation and operating service temperatures of 

between 0 [minus 20] degrees centigrade through plus 90 degrees centigrade. 
4. The LTFMC jacket shall be suitable for continuous exposure to sunlight, rainwater, 

water vapor, mineral oils and liquid solvents, without penetrating into the conduit and 
without deteriorating the jacket. 

5. LTFMC sizes from 0.5 inch through 1.25 inches shall include an additional internal 
ground conductor, fabricated by the manufacturer, as a integral part of the conduit core. 

6. Direct LTFMC conduit-to-LTFMC conduit coupling of LTFMC shall not be permitted. 
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7. LTFMC shall be allowed for conduit size ranges from 0.5 inch through 4.0 inches. 
8. In addition to the requirements for FMC conduit, LTFMC shall also comply with ANSI C-

33.84 (latest revision); NEMA-FB1 (latest revision); CEC 12-1400 (latest revision). 
9. LTFMC fittings 

a. Fittings shall include an external mechanical ground/bond wire connector. 
b. The attachment of the fitting to LTFMC shall be threaded compression type onto 

the conduit core with locknut and liquid tight jacket compression seal.  The fitting 
shall automatically prevent “sleeving” of the jacket. 

c. Straight and angled termination connector fittings shall be threaded on one end 
and shall include locknut suitable for connection to threaded and unthreaded 
enclosures. 

10. LTFMC Fittings as manufactured by: 
a.    Termination connector fittings Straight 45 and 90 Degree Angle Connectors 

1) Thomas & Betts-5331Thomas & Betts-GR Series. 5341GR and  
       5351GR Series. 
2) Appleton-STB Series; Appleton-STB-L STN-L Series for use Series; 

STN-L Series with preformed Series for use “knockouts”. with preformed 
“knockouts”. 

3) OZ/Gedney-4QLT Series. OZ/Gedney-4QLT Series 
b. For EMT to EMT conduit-to-conduit coupling: 

1) Thomas & Betts-5271 GR Series. 
2) OZ/Gedney-4QFML Series 

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
3. Fittings for EMT:  Steel type. 
4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector 
assemblies, and compounded for use to lubricate and protect threaded raceway joints from 
corrosion and enhance their conductivity. 

2.02 EXPANSION JOINT, DEFLECTION JOINT AND SEISMIC JOINT CONDUIT FITTINGS 

A. Expansion Conduit Fitting - Fitting shall provide for a minimum of two (2) inches straight line 
movement between two connecting conduits in each direction (total four (4) inches conduit 
expansion and contraction) parallel to the respective conduit lengths.  Fitting shall be 
watertight. 

B. Deflection Conduit Fitting - Fitting shall provide for a minimum of 30 degrees angular 
deflection movement (“Shear” deflection) between two connecting conduits, in any direction 
perpendicular to the length of the respective conduits.  Fitting shall be watertight. 

C. Combination Expansion/Deflection Conduit Fitting - Fitting shall provide the combined 
“expansion” and “deflection” movement capacity between two connecting conduits as 
described for separate “expansion” and “deflection” conduit fittings. Fitting shall be approved 
for installation concealed in both masonry/concrete construction and exposed non-
masonry/concrete construction. Fitting shall be watertight. 

D. Fittings shall comply with U.L. 
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E. Fittings as manufactured by: 

F. Conduit expansion fittings exposed or concealed locations as manufactured by: 
1. OZ/Gedney - AX8 Series for RMC conduit. 
2. OZ/Gedney - TX Series for EMT conduit 
3. Appleton - XJ8 Series for RMC conduit and EMT conduits.  Provide RMC to EMT 

combination conduit coupling fittings for each end of the expansion fitting. 
a. Combination expansion/deflection conduit fittings exposed or concealed conduit 

locations as manufactured by: 
1) OZ/Gedney - AXDX Series for RMC conduit. 
2) OZ/Gedney - AXDX Series for EMT conduit.  Provide RMC to EMT 

combination conduit coupling fittings for each end of the 
expansion/deflection fitting. 

b. Conduit expansion/deflection fittings for FMC and LTFMC conduit. 
1) Provide a minimum of 12 inches of “slack” LTFMC in each FMC or LTFMC 

conduit at building and structure seismic or expansion joint conduit 
crossings. 

2) Note:  Each FMC “slack” expansion/deflection location, shall be considered 
as not less than a 90 degree conduit bend location, for compliance with the 
maximum quantity of conduit bends allowed in a raceway. 

4. Conduit Fitting Bonding Jumper 
a. The grounding/bonding path of metal conduit shall be maintained by the fitting. 
b. Provide a bonding jumper at each expansion, deflection and combination 

expansion deflection conduit fitting. 
c. The jumper shall be a bare flexible copper “braid”.  The copper braid electrical 

current carrying capacity shall be equal to the metal conduit. 
d. Provide a factory terminated ground clamp on each end of the braid with 

adjusting steel conduit grounding clamps and connect to each respective conduit 
end.  

e. The jumper braid length shall be eight (8) inches longer than the respective 
conduit fitting. 

f. Bonding jumper for FMC and EMT fittings as manufactured by: 
1) OZ/Gedney - BJ Series 
2) Appleton - XJB Series 

2.03 CONDUIT BODIES CONDUIT FITTING 

A. Conduit bodies shall provide conductor access with a removable conduit body cover and 
wiring area enclosed in metal housing.  The conduit body shall facilitate pulling conductors. 

B. In-line form “C” conduit bodies shall be prohibited. 

C. The interior space “length” of 90 degree “elbow” conduit bodies shall not be less than 6 times 
the diameter size of the largest conduit connecting to the conduit body. 

D. Conduit body covers shall be removable, gasketed; watertight “domed” metal covers with 
threaded screw attachment to the conduit body. 

E. Lubricated, reusable, wire roller guards inside the conduit body shall protect wire from 
insulation damage during wire “pulling”. 

F. Conduit body fittings shall comply with UL 514. 
1. For RMC Conduit 

a. OZ/Gedney - LB 6X/Mogul (90 degree elbow) Series - threaded body. 
b. Appleton - LB/Mogul (90 degree elbow) Series - threaded body. 
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2. For EMT Conduit 
a. Same as for RMC conduit.  Provide EMT to RMC conduit combination coupling 

fitting for each outlet body connection. 

2.04 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless 
otherwise indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required 
for complete system. 

D. Minimum cross section size 4 inches X 4 inches. 

E. Suitable for mounting in any position orientation. 

F. Finish 
1. Indoor non-raintight, rust inhibitor phosphatizing base coating and baked enamel finish, 

manufacturer's standard color. 
2. Raintight or outdoor-galvanized metal, with corrosion resistant phosphate primer and 

baked enamel finish, manufacturer's standard color, NEMA 3R construction. 
3. All hardware shall be plated to prevent corrosion. 

G. Construction 
1. Minimum metal gauge shall not be less than 14 gauge. 
2. Cover shall be hinged entire length of cover.  Cover shall be held in the closed position 

with bolts and nuts. 
3. Provide spring nuts on all hardware fastener penetrations into the interior of the 

wireway to protect against wire insulation damage. 
4. The inside of 90-degree corners in the wireway shall be a 45-degree level. 
5. Grounding continuity between wireway sections and fittings shall be continuous the 

entire length of the wireway. 

2.05 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers. Prime coating, ready for 
field painting. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 

2.06 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
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2. EGS/Appleton Electric. 
3. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
4. O-Z/Gedney; a unit of General Signal. 
5. Thomas & Betts Corporation. 
6. Walker Systems, Inc.; Wiremold Company (The). 

B. Flush or concealed outlet and junction boxes:  Pressed steel, hot-dip galvanized, knockout 
type with conduit entrances sized to match.    

C. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

D. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

E. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed 
cover. 

F. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

G. Metal Floor Boxes:  Cast metal, rectangular. 

H. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

I. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed 
cover. 

J. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 
1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 

K. Cabinets: 
1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 
2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

L. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb.  
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed 
and marked for the maximum allowable weight. 

M. Box extension rings used to accommodate new building finishes shall be of same material as 
recessed box. 

N. Provide boxes of proper code size for the number of wires or conduits passing through or 
terminating therein, but in no case shall box be less than 4 inches square by 2 1/8 inch deep, 
unless specified elsewhere or noted otherwise on the drawings.   

O. Gangable boxes are allowed. 

P. Boxes installed concrete shall be U.L. approved for installation in concrete, and shall allow 
the placing of conduit without displacing reinforcing bars. 
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Q. Provide fixture-supporting device in outlet boxes for surface mounted fixtures as required. 

R. Provide solid gang boxes for three or more switches, for mounting behind a common device 
plate. Provide barriers for all 277-volt devices where more than one device is installed in an 
outlet box. 

S. Individual audio/visual telephone, computer or data outlets: 4-11/16” square by 2-1/2” deep 
minimum with single gang extension ring on flush boxes. 

T. Combination telephone/data or computer outlets: 4-11/16” square by 2-1/2” deep minimum 
with single gang extension ring on flush boxes. 

U. Surface Outlet Boxes 
1. Surface mounted outlet boxes, cast iron Type FS or FD, with threaded hubs as 

required. Provide plugs in all unused openings. Provide weatherproof gaskets for all 
exterior boxes. 

2.07 PULLBOXES AND BOXES 

A. Sizes as indicated on the drawings and in no case of less or material thickness than required 
by the governing code. Exercise care in locating underground pull boxes to avoid installation 
in drain water flow areas. 

  1. General purpose sheet steel pull boxes:  Install only in dry protected locations with 
removable screw covers.  Manufacturer's standard baked enamel finish. 

  2. Weatherproof sheet steel pull boxes:  Fabricate of code gauge, hot-dip galvanized 
steel with gasketed weathertight cover of same material.  Manufacturer's standard 
baked exterior enamel finish. 

  3. Concrete pull boxes:  Furnish complete with pulling irons, hot-dip galvanized traffic 
cover with hot-dip galvanized frame and 4 galvanized cable racks with porcelain 
blocks.  The box to be set on a pea gravel base 12" thick and as large as the bot-
tom.  Install a 3/4" by 10' copper clad ground rod for grounding all metal parts.  Af-
ter cables have been pulled and inspected, seal box between cover and frame 
with a mastic compound similar to Parmagum or Dukseal.  Construction equal to 
prefabricated pull boxes as manufactured by Quikset or Brooks Products.  Refer 
to drawings for size.  Provide bead weld on cover to pull box to indicate services 
within pull box (i.e. - "480/277-VOLT, 3-PHASE, 4-WIRE ELECTRICAL" OR 
"SIGNAL/TEL/P.A./CLOCK/FIRE ALARM"). 

PART 3 EXECUTION 

3.01 RACEWAY APPLICATION 

A. Comply with the following indoor applications, unless otherwise indicated: 
1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 
a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 
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6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable in Spaces Used for 

Environmental Air:  Plenum-type, optical fiber/communications cable raceway. 
8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-

type, optical fiber/communications cable raceway. 
9. Raceways for Concealed General Purpose Distribution of Optical Fiber or 

Communications Cable:  General-use, optical fiber/communications cable raceway. 
10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 

B. Conduit installation 
1. General 

a. The sizes of the conduits for the various circuits shall be as indicated on the 
drawings, but not less than the conduit size required by code for the size and 
quantity of conductors to be installed in the conduit.  

b. Conduits shall be installed concealed from view.  Install conduits concealed in 
walls, concealed in/below floors and concealed above ceilings, except as 
specifically noted otherwise. 

c. The following systems shall be considered as circuits 100 volts and less, all other 
circuits shall be considered to be over 100 volts (power circuits) unless 
specifically noted otherwise:  Fire alarm, energy management control, telephone, 
public address, data, computer, television, intercom, intrusion alarm and nurse 
call. 

d. Conduits shall be provided complete with conduit bends, conduit fittings, outlet 
boxes, pullboxes, junction boxes, conduit anchors/supports, grounding/bonding 
for a complete and operating conductor/wire raceway system. 

e. Metal and nonmetal conduits shall be provided mechanically continuous between 
termination connection points.  Metal conduit shall be provided electrically 
continuous between termination connection points. 

f. Individual conduit paths and home runs shown on the drawings shall be 
maintained as separate individual conduits for each homerun and path. 

g. Conduits, conduit fittings and installation work occurring in classified hazardous 
materials locations shall comply with applicable code Class 1 Division 1 
requirements, unless specifically noted otherwise. 

h. Transitions between conduits constructed of different materials and occurring in 
above grade locations shall be allowed only at outlet boxes, junction boxes, pull 
boxes and equipment enclosures unless specifically indicated otherwise. Provide 
outlet boxes and junction boxes. 

i. Metal conduit terminating to nonmetal enclosures; terminating into metal 
enclosures with “concentric.ring” knockouts; terminating into metal enclosures 
with knockout reducing washers, including but not limited to equipment housings, 
outlet boxes, junction boxes, pull boxes, cable trenches, manholes, shall be 
provided with a ground/bonding lug integrated with the conduit termination 
conductor fitting construction, by the fitting manufacturer. The lug shall provide 
for connection of a grounding/bonding conductor (insulated or uninsulated).  The 
grounding lug shall be located on the fitting, inside the termination enclosure. 

j. The type of conduit, type of conduit fittings, and type of conduit supports and 
method of conduit installation shall be suitable for the conditions of use and 
conditions of location of installation based on the manufacturer’s 
recommendations; based on the applicable codes and based on the 
requirements of the contract documents. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 
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1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 
material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic 
sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.02 INSTALLATION 

A. General 
1. The sizes of the conduits for the various circuits shall be as indicated on the drawings, 

but not less than the conduit size required by code for the size and quantity of 
conductors to be installed in the conduit 

2. Conduits shall be installed concealed from view.  Install conduits concealed in walls, 
concealed in/below floors and concealed above ceilings, except as specifically noted 
otherwise. 

3. The following systems shall be considered as circuits 100 volts and less, all other 
circuits shall be considered to be over 100 volts (power circuits) unless specifically 
noted otherwise:  Fire alarm, energy management control, telephone, public address, 
data, computer, television, intercom, intrusion alarm and nurse call. 

4. Conduits shall be provided complete with conduit bends, conduit fittings, outlet boxes, 
pullboxes, junction boxes, conduit anchors/supports, grounding/bonding for a complete 
and operating conductor/wire raceway system. 

5. Metal and nonmetal conduits shall be provided mechanically continuous between 
termination connection points.  Metal conduit shall be provided electrically continuous 
between termination connection points. 

6. Individual conduit paths and home runs shown on the drawings shall be maintained as 
separate individual conduits for each homerun and path 

7. Conduits, conduit fittings and installation work occurring in classified hazardous 
materials locations shall comply with applicable code Class 1 Division 1 requirements, 
unless specifically noted otherwise. 

8. Transitions between conduits constructed of different materials and occurring in above 
grade locations shall be allowed only at outlet boxes, junction boxes, pull boxes and 
equipment enclosures unless specifically indicated otherwise. Provide outlet boxes and 
junction boxes. 

9. Metal conduit terminating to nonmetal enclosures; terminating into metal enclosures 
with “concentric.ring” knockouts; terminating into metal enclosures with knockout 
reducing washers, including but not limited to equipment housings, outlet boxes, 
junction boxes, pull boxes, cable trenches, manholes, shall be provided with a 
ground/bonding lug integrated with the conduit termination conductor fitting 
construction, by the fitting manufacturer. The lug shall provide for connection of a 
grounding/bonding conductor (insulated or uninsulated).  The grounding lug shall be 
located on the fitting, inside the termination enclosure. 

10. The type of conduit, type of conduit fittings, and type of conduit supports and method of 
conduit installation shall be suitable for the conditions of use and conditions of location 
of installation based on the manufacturer’s recommendations; based on the applicable 
codes and based on the requirements of the contract documents. 

B. RMC Installation Locations 
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C. RGS, IMC conduits and RGS, IMC fittings shall be installed in the following locations: 
1. Embedded in floors, walls, ceilings, roofs, foundations, and footings constructed with 

concrete. 
2. Embedded in walls and foundations constructed with brick and masonry. 
3. Interior of buildings, within nine feet of finish floor lines for exposed conduit locations. 
4. Exterior of building for exposed conduit locations. 
5. Damp or wet locations, exposed or concealed locations. 
6. Exposed on roofs. 
7. In hazardous materials areas and locations; below hazardous materials areas and 

locations; above hazardous materials areas and locations. 
8. Exposed on utility service poles, for pole risers less than 9 feet above finish grade. 
9. RMC conduit and RMC fittings may be installed in any location where EMT and FMC 

conduit is permitted to be installed. 

D. EMT Installation Locations 

E. EMT conduit and EMT fittings may be installed in the following locations, for circuit 
conductors operating below 600 volts to ground; locations containing only “non-hazardous 
materials”; only dry locations: 
1. Concealed in hollow non masonry, metal stud frame and wood stud frame walls. 
2. Concealed above ceilings. 
3. Exposed inside interior enclosed crawl spaces. 
4. Exposed interior locations placed 9 ft. or higher above finished floors. 
5. Exposed in the following dedicated function areas, interior enclosed room locations: 

a. Indoor enclosed electrical equipment rooms and closets. 
b. Indoor enclosed data and telecommunication terminal rooms and closets. 
c. Indoor enclosed HVAC equipment rooms and closets. 

6. Any location where FMC is described to be installed, except as the final connection to 
rotating or vibrating equipment. 

F. FMC Installation Locations 

G. FMC conduit and FMC fittings may be installed in the following locations normal branch for 
circuit conductors operating below 600 volts to ground; locations containing only “non-
hazardous materials”; only dry, interior locations.  FMC conduit and FMC fittings are not 
allowed for emergency branch circuits, including life safety critical or equipment branch 
circuits and feeders. 
1. Concealed in hollow non-masonry metal stud frame and wood stud frame fully 

enclosed walls. 
2. Concealed above fully enclosed ceiling spaces. 
3. FMC conduit shall be installed in continuous lengths between termination points.  FMC 

shall not be “spliced” or coupled directly to FMC or any other conduit type under any 
circumstance. 

4. The maximum continuous length of FMC that shall be installed between termination 
end points is 6 feet.  Circuits requiring continuous conduit lengths exceeding 6 feet 
between termination end points shall be installed using either RMC or EMT conduits.  
FMC lengths shorter than 16 inches are prohibited. 

5. The minimum size FMC conduit shall be as shown on the drawings but not be less than 
the following: 
a. FMC lengths of six feet or less, minimum FMC conduit size shall be 0.50 inches. 

H. LTFMC Installation Locations 
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I. LTFMC conduit and LTFMC fittings shall be installed in the following locations for circuit 
conductors operating below 600 volts to ground; locations containing only “non-hazardous 
materials”: 
1. Final electrical connection to vibrating or rotating equipment; control and monitoring 

devices mounted on vibrating and rotating equipment including the following.  Minimum 
conduit length shall not be less than 24 inches: 
a. Motor, engines, boilers, solenoids, and valves. 
b. Fixed mounted. 
c. Fixed mounted food preparation equipment and “kitchen” equipment. 

2. All locations where exposed flexible conduit connections are required, both indoor and 
outdoor. 

3. Final connection to indoors electrical transformers. Minimum conduit length shall not be 
less than 24 inches, maximum conduit length shall not exceed 72 inches. 

4. Do not install LTFMC located in environmental air plenums. 

J. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

K. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water 
pipes.  Install horizontal raceway runs above water and steam piping. 

L. Complete raceway installation before starting conductor installation. 

M. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

N. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

O. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

P. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow 
compound manufacturer's written instructions. 

Q. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors, including conductors smaller than No. 4 AWG. 

R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

S. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed 
and semirecessed lighting fixtures,  equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 
1. Use LFMC in damp or wet locations subject to severe physical damage. 

3.03 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets 
are without damage or deterioration at time of Substantial Completion. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
2. Repair damage to PVC or paint finishes with matching touchup coating recommended 

by manufacturer. 



 

 
TCMC USP 800  RACEWAY AND BOXES FOR 
Tri-City Medical Center   ELECTRICAL SYSTEMS 
SA Project No. 01667.00  26 05 33 - 15 

3.04 INSTALLATION OF OUTLET AND JUNCTION BOXES 

A. Accurately place boxes and securely fasten to structural members. Where outlets are shown 
at same location   but at different mounting heights, install outlets in one vertical line.  Where 
outlets are shown at same location and mounting height, mount outlets as close together in a 
horizontal row as possible.  Where the outlet boxes for switches and receptacles are shown 
at the same location and mounting height, mount in common outlet box with barriers between 
devices.  Provide single piece multigang cover plate for close mounted outlet boxes.  Where 
switches are shown on wall adjacent to hinge side of doors, box shall be installed to clear 
door when door is fully opened.  

B. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements.  Install boxes with height measured 
to bottom of box unless otherwise indicated. 

C. Flush mounted boxes shall be attached to two studs or structural member by means of metal 
supports. 

D. Boxes above accessible ceilings shall be attached to structural members.  Where boxes are 
suspended, they shall be supported independently of conduit system by means of hanger 
rods and/or preformed steel channels.  Boxes shall be supported independently of all piping, 
ductwork, equipment, ceiling hanger wires and suspended ceiling grid system. 

E. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat 
surface for a raintight connection between box and cover plate or supported equipment and 
box. 

F. Surface mounted outlets shall be attached to concrete or masonry walls by means of 
expansion shields. 

G. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

H. Locate boxes so that cover or plate will not span different building finishes. 

I. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

J. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 
conduits. 

K. Set metal floor boxes level and flush with finished floor surface and within adjustable limits of 
floor ring. Where outlets are shown at same location or adjacent location, use multigang 
boxes. 

L. Outlet box horizontal and vertical separation unless noted otherwise.  Outlet boxes and 
device outlet rings installed flush in walls shall be horizontally and vertically separated by not 
less than 24 inches (edge of box to edge of box) from device outlet boxes and rings in 
common wall surfaces located on the opposite (back) side of the same wall. 
1. Where the separation cannot be maintained, provide a solid backing behind the outlet 

box.  The backing shall extend the width of the wall cavity (i.e. between "studs" or ma-
sonry cells) behind the box and 12 inches above and below the outlet box centerline.  
The backing shall consist of 5/8-inch thick gypsum board anchored in place for "stud" 
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wall construction and solid "mortar" to completely fill the outlet box "cell" in masonry 
construction. 

2. In fire rated walls where the separation cannot be maintained, provide fire rated "box-
wrap" around each outlet box inside the wall, to maintain the fire rating of wall with the 
installed outlet boxes. 

M. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

3.05 WIREWAY INSALLATION 

A. Wireway hangers shall provide clamp type, hanger rod type, direct bolted bracket type from 
ceiling or walls as indicated on the drawings and required for field installation locations.  
Supports shall be installed a minimum of 5 ft. on center. 

3.06 GROUNDING (ADDITIONAL REQUIREMENTS) 

  A. Grounding shall be executed in accordance with all applicable codes and regula-
tions, both of the State of California and local authorities having jurisdiction. 

  B. The neutral of each transformer shall be grounded by individual separate ground 
conductors in individual conduits as follows: 

  1. Conductor and conduit shall be grounded to building main ground bus. 
  2. Conductor and conduit shall be grounded to nearest available effectively 

grounded building structural steel member or grounded metal cold water pipe. 

   C. The transformer neutral ground conductors for secondary side of the transformers 
shall be copper and shall be sized according to the following table:  
1. Secondary Total Equivalent    Neutral Ground 
2. Size Copper              Wire Size Copper 
3. #2 or smaller       #6-1" conduit 
4. 1 or 1/0         #4-1" conduit 
5. 2/0 or 3/0        #2-1 1/4" conduit 
6. 4/0 thru 350 MCM      #1-1 1/4" conduit 
7. Over 350 MCM thru 600 MCM   2/0-1 1/2" conduit 
8. Over 600 MCM thru 1100 MCM   3/0-1 1/2" conduit 
9. Over 1100 MCM            4/0-2" conduit 

    D. Each pull box or any other enclosure in which several ground wires are terminated 
shall be equipped with a ground bus secured to the interior of the enclosure.  The 
bus shall have a separate lug for each ground conductor.  No more than one con-
ductor shall be installed per lug.    

    E.     The maximum resistance to ground shall not exceed 5 ohms. 
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SECTION 26 05 53 

 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Warning labels and signs. 
5. Instruction signs. 
6. Equipment identification labels. 
7. Miscellaneous identification products. 

1.03 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.04 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

1.05 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements 
in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those 
required by codes, standards, and 29 CFR 1910.145.  Use consistent designations 
throughout Project. 
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B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 PRODUCTS 

2.01 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  
1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

2.02 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label. 

2.03 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 
1 to 2 inches wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label. 

C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

2.04 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive 
labels, configured for display on front cover, door, or other access to equipment unless 
otherwise indicated. 

C. Warning label and sign shall include, but are not limited to, the following legends: 
1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 
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2.05 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 
sq. inches and 1/8 inch thick for larger sizes. 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 

2.06 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

2.07 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, 
Type 6/6 nylon. 
1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 

B. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 
1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.08 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 
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D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 
1. In Spaces Handling Environmental Air:  Plenum rated. 

3.02 IDENTIFICATION SCHEDULE 

A. Accessible Raceways 600 V or Less, for Service, Feeder, and Branch Circuits More Than 
30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install labels at 10-foot 
maximum intervals. 

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 
and system voltage.  System legends shall be as follows: 
1. Emergency Power. 
2. Normal Power. 
3. UPS. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase. 
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 

listed below for ungrounded feeder and branch-circuit conductors. 
a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit. 
b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 
1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

E. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source. 

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation. 
2. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 

the Operation and Maintenance Manual. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 
1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
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3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 
a. Power transfer switches. 
b. Controls with external control power connections. 

H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation. 

I. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch-high letters for emergency instructions at equipment used 
for power transfer. 

J. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance 
Manual.  Apply labels to disconnect switches and protection equipment, central or master 
units, control panels, control stations, terminal cabinets, and racks of each system.  Systems 
include power, lighting, control, communication, signal, monitoring, and alarm systems unless 
equipment is provided with its own identification. 
1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high label; where two lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate 

for viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating 
of the enclosure. 

2. Equipment to Be Labeled: 
a. Panelboards:  Typewritten directory of circuits in the location provided by 

panelboard manufacturer.  Panelboard identification shall be engraved, 
laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchgear. 
e. Switchboards. 
f. Transformers:  Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary. 
g. Substations. 
h. Emergency system boxes and enclosures. 
i. Motor-control centers. 
j. Enclosed switches. 
k. Enclosed circuit breakers. 
l. Enclosed controllers. 
m. Variable-speed controllers. 
n. Push-button stations. 
o. Power transfer equipment. 
p. Contactors. 
q. Remote-controlled switches, dimmer modules, and control devices. 
r. Battery-inverter units. 
s. Battery racks. 
t. Power-generating units. 
u. Monitoring and control equipment. 
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v. UPS equipment. 

END OF SECTION 
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SECTION 26 27 26 

 

WIRING DEVICES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 
1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Wall-box motion sensors. 
4. Hospital-grade receptacles. 
5. Snap switches and wall-box dimmers. 

1.03 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

1.04 SCOPE 

  A. Work Included:  All labor, materials, appliances, tools, equipment, facilities, transportation 
and services necessary for and incidental to performing all operations in connection with 
furnishing, delivery and installation of the work of this Section, complete as shown on the 
drawings and/or specified herein.  Work includes, but is not necessarily limited to the fol-
lowing: 
1. Examine all other sections for work related to those other sections and required to 

be included as work under this section. 

2. General provisions and requirements for electrical work. 

1.05 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for 
premarking wall plates. 

C. Field quality-control test reports. 
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D. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 

1.06 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices 
and associated wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

C. Comply with NFPA 70. 

1.07 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
1. Cord and Plug Sets:  Match equipment requirements. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 
1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.02 STRAIGHT BLADE RECEPTACLES (SHALL BE UL LISTED HOSPITAL GRADE) 

A. All receptacles in flush type outlet boxes shall be installed with bonding jumper to connect to 
box to the receptacles ground terminal. Grounding through the receptacle mounting straps is 
not acceptable.  The bonding jumper shall be sized in accordance with the branch circuit 
protective device as tabulated herein under "Grounding".  Bonding jumper shall be attached 
at each outlet to the back of the box using drilled and tapped holes and washer head screws 
6-32 or larger (except isolated ground receptacles).  For receptacles in surface mounted 
outlet boxes direct metal-to-metal contact between receptacle mounting strap (if it is 
connected to the grounding contacts) and outlet box may be used.  Receptacles connected to 
normal circuits shall be ivory, white or gray as selected by ARCHITECT.  Receptacles 
connected to emergency (ESSENTIAL) power circuits shall be red. 

B. Hospital-Grade, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, 
NEMA WD 6 configuration 5-20R, and UL 498 Supplement SD. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 8300 (duplex). 
b. Hubbell; HBL8310 (single), HBL8300H (duplex). 
c. Leviton; 8310 (single), 8300 (duplex). 
d. Pass & Seymour; 9301-HG (single), 9300-HG (duplex). 

C. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, 
NEMA WD 6 configuration 5-20R, and UL 498. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Hubbell; CR 5253IG. 
b. Leviton; 5362-IG. 
c. Pass & Seymour; IG6300. 

2. Description:  Straight blade; equipment grounding contacts shall be connected only to 
the green grounding screw terminal of the device and with inherent electrical isolation 
from mounting strap.  Isolation shall be integral to receptacle construction and not 
dependent on removable parts. 

2.03 GFCI RECEPTACLES (SHALL BE UL LISTED HOSPITAL GRADE) 

A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 

B. Hospital-Grade, Duplex GFCI Convenience Receptacles, 125 V, 20 A:  Comply with UL 498 
Supplement SD. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; HGF20. 
b. Hubbell; HGF8300. 
c. Leviton; 6898-HG. 
d. Pass & Seymour; 2091-SHG. 

2.04 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration L5-20R, and UL 498. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; L520R. 
b. Hubbell; HBL2310. 
c. Leviton; 2310. 
d. Pass & Seymour; L520-R. 

B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; IG2310. 
b. Leviton; 2310-IG. 

2. Description:  Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R, and 
UL 498.  Equipment grounding contacts shall be connected only to the green grounding 
screw terminal of the device and with inherent electrical isolation from mounting strap.  
Isolation shall be integral to receptacle construction and not dependent on removable 
parts. 

2.05 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 
1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 

green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 
30 percent. 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type 
for connection. 
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2.06 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Provide circuit switches totally enclosed, Bakelite or composition base, toggle type with 277 
volt A.C. rating for full capacity or contacts for incandescent or fluorescent lamp loads. Switch 
raitings shall be 20 ampere only. Switches controlling normal circuits shall be ivory, white or 
gray as selected by ARCHITECT. Switches controlling circuits connected to emergency 
(ESSENTIAL) power shall be red. 

C. Where switches are mounted in multiple gang assembly and are operating at 277 volts and/or 
277 volts and 120 volts mounted in same outlet box, there shall be a barrier installed between 
each switch. 

D. Switches, 120/277 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 

(four way). 
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 

20AC4 (four way). 

E. Pilot Light Switches, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

2.07 OCCUPANCY SENSORS 

A. Wall-Switch Sensors: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; AT120 for 120 V, AT277 for 277 V. 
b. Leviton; ODS 15-ID. 

2. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20 
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft.. 

3. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
110-degree field of view, with a minimum coverage area of 1200 sq. ft.. 

B. Long-Range Wall-Switch Sensors: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; ATD1600WRP. 
b. Leviton; ODW12-MRW. 
c. Watt Stopper (The); DT-200. 

2. Description:  Dual technology, with both passive-infrared- and ultrasonic-type sensing, 
120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a 
minimum coverage area of 1200 sq. ft.. 
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2.08 WALL PLATES 

A. Provide plates for every normal power switch, normal power receptacle, telephone, computer, 
television and other device outlets.  All plates shall be Pass & Seymour Type “SRP” 
thermoset plastic color shall be ivory, white or gray as selected by ARCHITECT.   Refer to 
Section 26 “Identification for Electrical Systems” and Section 26 “Medical Facilities” for 
engraving requirements. 

B. Provide plates for every emergency (ESSENTIAL) power switch, emergency (ESSENTIAL) 
power receptacle, and other emergency (ESSENTIAL) power device outlets.  All plates shall 
be Pass & Seymour Type “SRP” thermoset plastic color shall be red for emergency 
(ESSENTIAL) power device outlets.   Refer to Section 26 “Identification for Electrical 
Systems” and Section 26 “Medical Facilities” for engraving requirements. 

C. Single and combination types to match corresponding wiring devices. 
1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic. 
4. Material for Damp Locations:  with spring-loaded lift cover, and listed and labeled for 

use in "wet locations." 
5. Color: Refer to Architectural plans and specifications. 

D. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant thermoplastic with lockable cover. 

2.09 MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Wiremold Company (The). 

B. Components of Assemblies:  Products from a single manufacturer designed for use as a 
complete, matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal, with manufacturer's standard finish. 

D. Wire:  No. 12 AWG. 

2.10 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 
1. Wiring Devices Connected to Normal Power System:  ivory, white or gray as selected 

by Architect, unless otherwise indicated or required by NFPA 70 or device listing. 
2. Wiring Devices Connected to Emergency (ESSENTIAL) Power System:  Red. 
3. TVSS Devices:  Blue. 
4. Isolated-Ground Receptacles:  Orange. 

2.11 IDENTIFICATION (ADDITIONAL REQUIREMENTS) 

A. The front face device cover plates for switches and outlets shall be engraved with the circuit 
number and connection source equipment name with 1/4” letters, (i.e. "PNL-A #1"; "PNL-AC 
#42"; etc.)  Additionally device cover plates shall also be engraved 1/8” letters with the circuit 
ampacity and voltage for circuit exceeding 20 ampere or 120 volts. (i.e. PNL-A #6, 8 - 20 
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AMP 208V 1 Phase; PNL-2B #10 - 30 AMP 120V 1 Phase; etc.)  Lettering for normal circuits 
shall be black lettering for emergency (essential) circuits shall be black. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Conductors: 
1. Do not strip insulation from conductors until just before they are spliced or terminated 

on devices. 
2. Strip insulation evenly around the conductor using tools designed for the purpose.  

Avoid scoring or nicking of solid wire or cutting strands from stranded wire. 
3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 

Article 300, without pigtails. 
4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large 

enough. 

C. Device Installation: 
1. Replace all devices that have been in temporary use during construction or that show 

signs that they were installed before building finishing operations were complete. 
2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 
3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 
4. Connect devices to branch circuits using pigtails that are not less than 6 inches in 

length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the 

manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device mounting screws in yokes, allowing metal-to-metal contact. 

D. Receptacle Orientation: 
1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 

receptacles to the right. 
2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 

blade at the top. 

E. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

F. Dimmers: 
1. Install dimmers within terms of their listing. 
2. Verify that dimmers used for fan speed control are listed for that application. 
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3. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' device listing conditions in the written instructions. 

4. Do not break off dimmer cooling fans. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 

H. Occupancy Sensor Light Switches 
1. Install dimmers within terms of their listing. Installation and location of occupancy 

sensors shall be in accordance with manufacturers recommendations. 
2. Adjust sensitivity control as required for proper operation and to limit coverage to room 

controlled.  Adjust sensitivity so that persons passing by an open door to the room 
controlled will not activate the lights and for minimal motion within the room by the 
occupant will maintain the lights on. 

3. Adjust time delay off for 15 minutes. 

3.02 IDENTIFICATION 

A. Comply with Division 26 Section "Medical Facilities." 
1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 

stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.03 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99. 
2. Test Instruments:  Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 
1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not 

acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault current path, defective devices, or 
similar problems.  Correct circuit conditions, remove malfunctioning units and replace 
with new ones, and retest as specified above. 

C. Test straight blade convenience outlets in patient-care areas for the retention force of the 
grounding blade according to NFPA 99.  Retention force shall be not less than 4 oz.. 

END OF SECTION 
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SECTION 26 51 00 

 

 INTERIOR LIGHTING FIXTURES 

PART 1 - GENERAL 

1.01 SECTIONS INCLUDED 

A. LED Chips on PCB Boards 

B. Drivers 

C. New & Retrofit Fixtures 

1.02 DESCRIPTION 

A. Provide all lighting fixtures as described on the electrical narrative, and for certain fixtures 
specified in detail herein. Provide complete with all light sources, completely wired, controlled, 
and securely attached to supports.  Support shall comply with local Codes and ordinances for 
securing against seismic forces. 

B. Where both catalog number and narrative and/or pictorial description are indicated, the 
requirements of the description shall take precedence and prevail. 

C. General Contractor shall provide electrical Contractor with entire lighting specification 
(including fixture catalog cuts and sketches); Electrical Contractor shall provide each specified 
manufacturer with complete information about the fixtures they will supply. 

D. Type of fixtures shall be as indicated alphanumerically and as specified. 

E. Fixture details shown may be modified by the manufacturer provided all of the following 
conditions have been met: 
1. Fixture performance is equal or improved; 
2. Structural, mechanical, electrical, safety and maintenance characteristics are equal or 

improved; 
3. Cost to the Owner is unchanged or reduced; 
4. Modifications have been reviewed by the Contractor’s Engineer and have been 

approved by the Project Manager in writing. 

F. Blemished, damaged or unsatisfactory fixtures shall be replaced in a satisfactory manner. 

1.03 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.04 REFERENCE STANDARDS 

A. National Energy Policy Act of 2005, Public Law No. 109-58. 

B. IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric 
Data and Related Information; 2002. 

C. NFPA 70 - National Electrical Code; National Fire Protection Association; latest version. 
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D. IESNA LM-79-08 IESNA - Approved Method for Electrical and Photometric Measurements of 
Solid-State Lighting Products; 2008 

E. IESNA LM-80-08 IESNA - Approved Method for Measuring Lumen Maintenance of LED Light 
Sources 

F. IESNA LM-84 – Approved method for measurement of luminous flux and color maintenance of 
LED lamps, integrated; LED lamps, non-integrated; LED light engines, and LED luminaires. 

G. IESNA TM-21-2011 – Projecting Long Term Lumen Maintenance of LED Light Sources 

H. IESNA TM-28 Approved standard method for projecting the measured data over longer 
lifetimes UL 8750 – Light Emitting Diode (LED) Equipment for Use in Lighting Products 

I. UL 8750 – Light Emitting Diode (LED) Equipment for Use in Lighting Products 

J. UL 924 -  Standard for Emergency Lighting and Power Equipment 

K. IEC/EN/UL/CSA 60950 - Safety of information technology equipment 

L. OSHA 29CFR1910.7 – luminaires shall be listed by national recognized testing laboratory 
approved by United Stated Department of Labor, Occupational Safety and Health 
Administration (OSHA) 

M. EXECUTIVE ORDER 13693, (Net Zero Federal Mandates) Planning for Federal Sustainability 
in the Next Decade, issued March 19, 2015  

1.05 DEFINITIONS 

A. Correlated Color Temperature (CCT) - The temperature in units of kelvin of a blackbody 
whose chromaticity most nearly resembles that of the light source in question. 

B. Candela (cd) - SI Unit of luminous intensity, equal to 1 lumen per steradian (lm/sr)  

C. Chromacity - The property of color of light defined by the dominant or complementary 
wavelength and purity aspects of the color taken together 

D. Color Rendering Index (CRI) - measure of the degree of color shift of reference objects when 
illuminated by the light source as compared to a reference source of comparable color 
temperature LER:  Luminaire Efficacy Rating (delivered lumens/watt). 

E. Delivered Lumens - Delivered lumens refers to the total light output from the fixture, whereas 
nominal lumens is a measure of the total light output of just the light engine or LED chip 
without consideration for loss from other factors such as drivers, circuit boards, lenses, or 
other losses that reduce the total fixture output  

F. Efficacy - Luminous efficacy is a measure of how well a light source produces visible light. It is 
the ratio of luminous flux to power. 

G. Foot Candle (fc) - Unit of illuminance, equal to 1 lm/ft2 

H. L70 - The extrapolated life in hours of the luminaire when the luminous output depreciates 
from initial values. 
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I. LED - Light Emitting Diode 

J. LER - Luminaire Efficacy Rating (delivered lumens/watt) 

K. Lumen - Measured output of luminaire (Only Delivered Lumens of the fixture shall be 
provided) 

L. Luminaire - Complete lighting fixture as an assembly, including LED chip and associated 
circuit boards, LED driver(s), lens, and integrated sensors and controls, if specified. 

M. MacAdam - Shape on the CIE chromaticity diagram that illustrates how much one can “stray” 
from the target before perceiving a difference from the target color 

N. 4-Step MacAdam - Color consistency refers to the average amount of variation in chromaticity 
among a batch of supposedly identical lamp samples.  SDCM is an acronym, which stands for 
Standard Deviation Color Matching- sometimes known as a “MacAdam ellipse”. A MacAdam 
ellipse refers to an elliptical region centered at a target Color on a chromaticity diagram. The 
size of the MacAdam ellipse defines the threshold at which color difference becomes 
perceivable to the average human eye (between any color contained within the ellipse and the 
color at the center of the ellipse). The 4-Step MacAdams specification reflects a minimal color 
variation in color spectrum for the LED chips being specified 

O. NEMA - National Electrical Manufacturers Association 

P. NRTL - Nationally Recognized Testing Laboratory 

Q. NVLAP - National Voluntary Laboratory Accreditation Program - A program under the US DOE 
to accredit independent testing laboratories to qualify 

R. Power Factor (PF) - Power Factor - The ratio of the real power component to the total 
(complex) power component. 

S. Rated Power - Power consumption that the luminaire was designed and tested to achieve at 
specified temperatures. 

T. RoHS - Compliance to restrict certain dangerous substances commonly used in electronic 
equipment, including Lead, Cadmium, Mercury and others. 

U. Surge Protection Device (SPD) - Surge Protection Device - A subsystem or component(s) that 
can protect the unit against short duration voltage and current surges 

V. Solid State Lighting (SSL) 

W. Total Harmonic Distortion (THD) - The amount of higher frequency power on the power line 

1.06 SUBMITTALS 

A. Product Data:  For each type of new and retrofit fixture, arranged in order of fixture 
designation.  Include data on features, accessories, finishes, and the following: 

1.  Physical description of lighting fixture including dimensions. 
2.  Energy-efficiency data including Fixture Efficacy (lumens/watt) of luminaire. 
3.  LM79 and LM 80 reports 
4.  Life, output (delivered lumens of fixture, CCT, and CRI), and energy-efficiency data for LEDs. 
5.  Testing Agency Certified Data: Photometric data shall be certified by a qualified independent 

testing agency.   
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6.  Manufacturer Certified Data:  Photometric data shall be certified by a manufacturer's laboratory 
with a current accreditation requirements of National Voluntary Laboratory Accreditation 
Program (NVLAP) for Energy Efficient Lighting Products and compliance with ISO/IEC 17025. 

7.  Evidence of Fixtures Listed with DesignLights Consortium (DLC). 
8.  Evidence of Fixtures Listed with Lighting Facts Labels available. 
9.  Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, 

sections, details, and attachments to other work. 
10.  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 

method of field assembly, components, and location and size of each field connection. 
11.  Wiring Diagrams:  For power, signal, control, Ethernet and other required wiring. 
12.  Installation instructions. 

1.07 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

B. Warranty:  Sample of warranty. 

1.08 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910, complying with the IESNA Lighting Measurements Testing 
& Calculation Guides. 

B. New and/or Retrofit Fixture, Electrical Components, Devices, Accessories and Sensors & 
Controls and associated components:  Listed and UL labeled and marked for intended 
location and application. 

C. Comply with NFPA 70. 

1.09 GENERAL LIGHTING REQUIREMENTS 

A. Verify ceiling materials employed and coordinate fixtures to mount to the ceiling system used. 

B. Provide support materials of all types necessary to secure lighting fixtures to the building 
structure. 

1.010 FIXTURES 

A. Fixtures shall be rated as suitable for both dry and damp locations. 

B. LED Driver and power module, if needed, shall have poke-in wire trap connectors and quick 
release plug to disconnect fixture from line power. 

C. LED Boards shall be provided to allow for ease of replacement. 

D. LED Boards shall be manufactured and warrantied by fixture manufacturer. 

1.011 FIXTURE SUPPORT AND INSTALLATION 

A. Recessed fixtures: 
1. Equip recessed fixtures with approved attachments to junction boxes unless noted 

otherwise in the fixture list. 
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2. Provide plaster frames, and other mounting material compatible with the ceiling and wall 
systems employed. 

3. Support recessed fixtures separately from ceiling system where ceiling members are not 
structurally capable of supporting lighting fixtures, or where required by Code.  
Interconnect fixture bodies and ceiling system members to prevent independent 
movement where required by Code. 

B. Supplemental support: 
1. Include any supplemental support and framing material and fastenings necessary to 

support lighting fixtures in the locations indicated.  Attach this material onto the building 
structural members.  All such materials and installations shall comply with code 
requirements. 

2. Include any foundations required for the support of base mounted lighting fixtures.  If the 
pedestals, poles, or standards supporting such fixtures exceed 10 feet in height, and no 
foundation details are included on the Contract Documents, provide details of proposed 
foundations for review by the Structural Engineer.  If required by code, proposed 
foundation designs must be signed by a registered Structural Engineer. 

1.012 BIDDING PROCEDURE FOR SUBSTITUTIONS 

A. Bidders' attention is called to the following procedure to be followed in submitting their bids for 
the Lighting section of the Electrical Work: 

B. Bidders wishing to obtain approval on selected brands shall submit their requests not later 
than fourteen (14) days before the bid opening.  Approval will be in the form of an addendum 
to the specifications issued to all prospective bidders indicating that the additional brand or 
brands are approved as equal to those described as far as the requirements of the project are 
concerned.  If the bidders do not elect to obtain prior approval during the time so specified, the 
owner has no obligation to review or consider any such article after the contract award. 

C. If the bidder wishes to substitute fixtures from alternate manufacturers, refer to this section of 
the specifications.  Note that the dimensions of visible parts of many fixtures are binding to the 
bidder and cannot be changed without prior approval by the Project Manager. 

D. Request for approval shall be accompanied with the name and location of at least one 
completed project where each proposed substitute has been in operation for a period of at 
least six (6) months, as well as the names and addresses of the Owner, the Project Manager 
and the Engineer of record. 

1.013 DELIVERY, STORAGE, AND HANDLING 

A. Store, protect, and handle products to site under provisions of Division 1 and 26. 

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas 
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

C. Handle in accordance with manufacturer's written instructions. 

1.014 WARRANTY 

A. LEDs and drivers for LED fixtures shall be covered by a limited five-year warranty against 
defects in workmanship or material.  Warranty shall not define any limitations or percentage of 
acceptable failure for any component thereby allowing the failure or any component to not be 
covered under the warranty. Any failure of any component(s) and/or sub-components shall be 
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deemed a failure and subject to replacement of the failed component(s) and/or sub-
components under the warranty. 

B. Warranty shall be for the entire fixture and it associated components and shall not refer 
warranty of components to other manufacturers of components that make up the fixture. 

C. Warranty shall not require labor or installation costs. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
A. Approved Manufacturers: Provide products of firms engaged in the manufacture of LED 

lighting fixtures of types and ratings required, whose products have been in satisfactory use in 
similar service with Warranty.  The manufacturer of the lighting fixtures shall comply with the 
provisions of the appropriate codes and standards. All fixtures shall be pre-tested before 
shipping. 

B. Conformance:  Fixtures shall be manufactured in strict accordance with the Contract Drawings 
and Specifications. 

C. Codes:  Materials and installation shall be in accordance with the latest revision of the National 
Electrical Code and any applicable Federal, State, and local codes and regulations. 

D. UL & Equivalent Listing:  All fixtures shall be manufactured in strict accordance with the 
appropriate and current requirements of the “Standards for Safety" for UL 924 for Emergency 
Lighting, UL 1598/CSA C22.2, UL 8750 or others as they may be applicable.  A listing shall be 
provided for each fixture type, and the appropriate label or labels shall be affixed to each 
fixture in a position concealing it from normal view. 

E. Luminaire shall be DLC Certified (Design Lights Consortium).  
F. Specifications and scale drawings are intended to convey the salient features, function and 

character of the fixtures only, and do not undertake to illustrate or set forth every item or detail 
necessary for the work. 

G. Base Bid Manufacturers: Are listed on fixture schedule and specification.  Manufacturers listed 
without accompanying catalog numbers are responsible for meeting the quality standards and 
photometric distribution (delivered lumens and/or average foot candles) set by the specified 
product. 

H. Alternate Manufacturers:  Identification by means of manufacturers names and catalog 
numbers is to establish basic features, quality and performance standards.  Any substitutions 
must meet or exceed these standards 

2.02 LUMINAIRES  

A. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, 
a complete luminaire shall consist of a housing, LED array, and electronic driver (power 
supply) and if specified integral sensors and controls per this specification. 

B. Each luminaire shall be designed to operate at an average operating temperature of 25°C. 

C. The operating temperature range shall be 0°C to +50°C. 

D. Each luminaire shall meet all parameters of this specification throughout the minimum 
operational life of 50,000 hours when operated at the average operating temperature. 

E. Luminaire Construction: 
1. Luminaire housing to have no visible welding, screws, springs, hooks, rivets, bare LED’s 

or plastic supports. 



 
TCMC USP 800  INTERIOR LIGHTING FIXTURES 

Tri-City Medical Center  26 51 00 - 7 

SA Project No. 01667.00 

2. The luminaire shall be a single one-piece, self-contained device, not requiring on-site 
assembly of exposed luminaire components for installation.  The power supply and circuit 
board for the luminaire shall be integral to the unit and covered per code, but readily 
accessible. 

3. Luminaires shall be fabricated from post assembly, powder coated aluminum.   
4. Finish: Polyester powder coat painted with high-reflective paint, painted after fabrication 

of metal components. 
5. The assembly and manufacturing process for the luminaire shall be designed to assure 

all internal components are adequately supported to withstand mechanical shock and 
vibration. 

2.03 LED Sources 

A. LED’s shall be manufactured by, Nichia, Samsung, LG or Osram or approved equal. 

B. Lumen Output – minimum initial lumen output of the luminaire shall be as measured by IESNA 
Standard LM-79-08 in an accredited lab.  

C. Lumen output shall not decrease by more than 8% over the minimum operational life of 50,000 
hours.  

D. LED Boards shall be suitable for field maintenance or service  

E. Light Color / Quality- 
1. Correlated Color temperature (CCT) range as per specification shall be 4000k correlated 

to chromaticity as defined by the absolute (X,Y) coordinates on the 2-D CIE chromaticity 
chart. 

2. The LED chips shall be within a 4-Step MacAdam Ellipse for color consistency. 
3. The color rendering index (CRI) shall be 84 or greater. 
4. Color shift over 6,000 hours shall be <0.007 change in u’ v’ as demonstrated in IES LM80 

report.  

2.04 LED DRIVER 

A. LED Driver shall be suitable for full-range dimming. The luminaire shall be capable of 
continuous dimming without perceivable flicker over a range of 100% to 10% of rated lumen 
output with a smooth shut off function.  

B. Driver disconnect shall be provided with a quick disconnect plug to line power. 

C. The LED Driver enclosure shall be internal to the luminaire and be easily accessible. 

D. Models shall be capable of operating across the full range from 90V through 305VAC. 

E. Operating Temperature shall be within -40 - +70C. 

F. Shall comply with requirements of FCC (Federal Communications Commission rules and 
regulations and Title 47 CFR Part 18, Non Consumer (Class A) for EMI/RFI (conducted and 
radiated).  CE listing with related FCC test requirements included in CE certification shall be 
acceptable. 

G. Power factor shall be greater than 0.90 at full light output. 

2.05 ELECTRICAL 
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A. Power Consumption: Maximum power consumption, +/- 5% when operating between 120 – 
277V shall be as defined on LM-79 reports for each fixture configuration. 

B. Operation Voltage - The luminaire shall operate from a 50 or 60 HZ ±3 HZ AC line over a 
voltage ranging from 120 VAC to 277 VAC.  The fluctuations of line voltage shall have no 
visible effect on the luminous output. The standard operating voltages are 120 VAC, 277 VAC. 

C. Power Factor: The luminaire shall have a power factor of 90% or greater at all standard 
operating voltages and full luminaire output. 

D. THD: Total harmonic distortion (current and voltage) induced into an AC power line by a 
luminaire shall not exceed 20 percent at any standard input voltage. 

E. Surge Suppression: The luminaire shall include surge protection to withstand high repetition 
noise and other interference. 

F. RF Interference: The luminaire and associated on-board circuitry must meet Class A emission 
limits referred in Federal Communications Commission (FCC) Title 47, Subpart B, Section 15 
Non-Consumer requirements for EMI/RFI emissions.  

G. All electrical components shall be RoHS compliant. 

2.06 EMERGENCY BATTERY PACK 

A. Shall be factory installed and provide 1400 lm of light output for 90 minutes. 

2.07 PHOTOMETRIC REQUIREMENTS 

A. Luminaire performance shall be tested as described herein. 
1. Luminaire performance shall be judged against the specified minimum illuminance in the 

specified pattern for a particular application. 
2. Luminaire lighting performance shall be adjusted (depreciated) for the minimum life 

expectancy.   
3. The performance shall be adjusted (depreciated) by using the LED manufacturer’s data 

or the data from the IESNA Standard TM-21 test report, whichever one results in a higher 
level of lumen depreciation. 

4. The luminaire may be determined to be compliant photometrically, if: 
a. The initial minimum illuminance level is achieved in 100% of the area of the 

specified lighting pattern 
5. The measurements shall be calibrated to standard photopic calibrations. 
6. Add specific project requirements. 

2.08 THERMAL MANAGEMENT 

A. The thermal management (of the heat generated by the LEDs) shall be of sufficient capacity to 
assure proper operation of the luminaire over the expected useful life. 

B. The LED manufacturer’s maximum junction temperature for the expected life shall not be 
exceeded at the average operating ambient. 

C. The LED manufacturer’s maximum junction temperature for the catastrophic failure shall not 
be exceeded at the maximum operating ambient. 

D. The luminaire shall have an UL IC rating. 
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E. The Driver manufacturer’s maximum case temperature shall not be exceeded at the maximum 
operating ambient. Thermal management shall be passive by design. The use of fans or other 
mechanical devices shall not be allowed. 

2.09 OPTICS 

A. The optical assembly shall provide distribution to provide uniform illumination in the space and 
increased luminance on vertical surfaces. 

2.010 DIGITAL CONTROLS 

A. Not applicable 

2.011 LUMINAIRE IDENTIFICATION 

A. Each luminaire shall have the manufacturer's name, trademark, model number, serial number, 
date of manufacture (month-year), and lot number as identification permanently marked inside 
the each unit. 

B. The following operating characteristics shall be permanently marked inside each unit: rated 
voltage and rated power in Watts and Volt-Ampere. 

2.012 QUALITY ASSURANCE 

A. The luminaires shall be manufactured in accordance with a manufacturer quality assurance 
(QA) program. The QA program shall include two types of quality assurance: (1) design quality 
assurance and (2) production quality assurance. The production quality assurance shall 
include statistically controlled routine tests to ensure minimum performance levels of the 
modules built to meet this specification.  

B. QA process and test results documentation shall be kept on file for a minimum period of five 
years. 

C. LED luminaire designs not satisfying design qualification testing and the production quality 
assurance testing performance requirements described below shall not be labeled, advertised, 
or sold as conforming to this specification. 

2.013 DESIGN QUALIFICATION TESTING 

A. Design Qualification Testing shall be performed by a National Voluntary Laboratory 
Accreditation Program (NVLAP) testing facility. Such testing may be performed by the 
manufacturer or an independent testing lab hired by the manufacturer on new luminaire 
designs, and when a major design change has been implemented on an existing design.  A 
major design change is defined as a design change (electrical or physical) which changes any 
of the performance characteristics of the luminaire, results in a different circuit configuration 
for the power supply, or changes the layout of the individual LED's in the module. 

B. A quantity of two units for each design shall be submitted for Design Qualification Testing. 

C. Product submittals shall be accompanied by product specification sheets or other 
documentation that includes the designed parameters as detailed in this specification.  These 
parameters include (but not limited to): 

D. Maximum power in Watts 
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E. L80 in hours, when extrapolated for the worse case operating temperature.  TM21 report shall 
be submitted to demonstrate this requirement. 

F. Product submittals shall be accompanied by performance data that is derived in accordance 
with appropriate IESNA testing standards and tested in a laboratory that is NVLAP accredited 
for Energy Efficient Lighting Products.   

G. Luminaire shall be tested per IESNA LM 79-08. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrate and supports for luminaires. 

B. Examine each luminaire to determine suitability for locations specified, mounting requirements 
and seismic support requirements. 

3.02 INSTALLATION:   

A. Electrical installation shall conform to requirements of NFPA 70, NEC, state and local codes, 
and to requirements specified herein. 

B. Provide a lighting fixture for each lighting location as indicated. 

C. Provide complete fixtures, including diffusers, lenses, fitters, canopies, LEDs, reflectors, 
drivers, wiring, hangers and any accessories necessary to complete each fixture installation. 

D. Provide spacers where required for surface-mounted fixtures mounted to low-density cellulose 
or similar ceiling materials. 

E. Provide accessories as required for ceiling construction type indicated on Finish Schedule.  
Fixture catalog numbers do not necessarily denote specific mounting accessories for type of 
ceiling in which a fixture may be installed. 

F. Provide details showing adequate and sturdy support for each lighting fixture.  Identify weight 
and mounting method of all fixtures and furnish and install suitable supports.  Fixture mounting 
assemblies shall comply with all local seismic requirements, codes and regulations. 

G. Install rows of fixtures accurately on straight lines unless otherwise specified.  Coordinate with 
mechanical work. 

H. Install fixtures with vent holes free of air blocking obstacles.   

I. Mask the trims and bottoms of all lighting fixtures if necessary to protect the fixture during 
construction. 

J. All lighting fixtures recessed in a ceiling, which has a fire resistive rating of one hour or more 
shall be enclosed in a box which has a fire rating equal to that of the ceiling. The space from 
the fixture to the enclosure shall be a minimum of one inch. 
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K. At the completion of construction clean the bottoms, the trim, the reflecting surfaces, lenses, 
baffles, louvers and reflector cones of all lighting fixtures so as to render them free of any 
material, substance or film foreign to the fixture. 

L. Ascertain and ensure that all LED boards are exactly as specified for each fixture type and 
location. 

M. Provide labor and materials for final targeting of all adjustable fixtures under the Engineer's 
supervision.  Targeting shall take place immediately before building is turned over to the 
owner, after regular working hours if required. 

N. Replace all burned-out or inoperative LED modules and inoperative drivers in all fixtures 
before the project is accepted by the owner so that all lighting fixtures will be in operating 
condition. 

3.03 FIXTURE LOCATIONS 

A. Reflected Ceiling Plans, Fixture Schedule and other reference data shall be approved by the 
project Manager prior to ordering of fixtures. 
1. Notify Project Manager about field conditions at variance with Contract Documents before 

placing order for lighting and/or controls and again prior to commencing installation. 
2. Coordinate space conditions with other trades before ordering of fixtures. 
3. Coordinate length of continuous-run fixtures with adjacent walls, partitions, coffers and 

other Architectural elements as required. 

B. Prior to installing fixture outlets, examine the plans of other trades in order to conform to all of 
the following conditions: 
1. Fixtures shall not conflict with the installation of doors, etc. 
2. Locate fixtures symmetrical with tile and wall material patterns and room dimensions. 
3. Fixture outlets shall be accessible and fixtures shall hang clear of ducts and piping.  

Verify exposed duct and piping locations prior to rough-in of electrical outlets.  Adjust 
outlet locations to coordinate with ducts and piping. 

4. Follow indicated mounting heights.  Obtain missing heights, if any, from the Engineer. 

3.04 EXPANSION SHIELD ANCHORS 

A. Expansion shields may be used for supporting lighting fixtures instead of concrete inserts 
under the following conditions: 
1. Fastenings and expansion shield anchors shall be one trade size larger than 

Specification requirements for fastenings used with concrete inserts. 
2. Holes for expansion shield anchors, cinch anchors, etc., shall be self-drilled or drilled with 

carbide tipped, rotary type concrete drills.  Do not drill holes with pneumatic or impact 
tools.  Do not install fasteners in concrete by powder-actuated methods. 

3. Drill holes for expansion shields carefully in a workmanlike manner.  Drill to the full depth 
of the expansion shield anchor and in a manner that will develop the full strength of the 
fastening. 

4. Do not drill into post or pre-tension slabs. 

3.05 INTERFACE WITH OTHER PRODUCTS 

A. Interface with air handling accessories furnished and installed under other sections. 

3.06 CLEANING 

A. Clean Work under provisions of Division 1. 
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B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosure. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

3.07 FIELD QUALITY CONTROL 

A. Provide systems demonstration under provisions of Division 1. 

B. Operate each luminaire after installation and connection.  Inspect for proper connection and 
operation. 

END OF SECTION 265100 
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MEDICAL FACILITIES 

PART 1 GENERAL 

1.01 SCOPE 

A. Work Included:  All labor, materials, appliances, tools, equipment, facilities, transportation and 
services necessary for and incidental to performing all operations in connection with 
furnishing, deliver and installation of the work of this Section, complete as shown on the 
drawings and/or specified herein.  Work includes, but is not necessarily limited to the 
following: 
1. Examine all other sections for work related to those other sections and required to be 

included as work under this section. 
2. General provisions and requirements for electrical work. 

1.02 SUBMITTALS (ADDITIONAL REQUIREMENTS) 

A. Submit product data sheets for all outlet boxes, wiring devices, device plates. 

PART 2 PRODUCTS 

2.01 RECEPTACLES (ADDITIONAL REQUIREMENTS) 

A. Receptacles shall be Underwriters Laboratories listed hospital grade. 
1. Duplex convenience receptacles shall be heavy duty grounding type 120 volt 15 ampere 

with two current carrying contacts and one grounding contact which is internally 
connected to the frame.  Outlets shall accommodate standard parallel blade cap and be 
side wired.  Receptacles on normal circuits shall be ivory, white or gray as selected by 
Architect.  Receptacles on emergency (essential) circuit shall be red. 
a. Hubbell #8200 

2. Duplex 20 ampere convenience outlets same as 15 ampere except ampacity shall be 
used where duplex receptacles is supplied by separate 20-ampere circuit: 
a. Hubbell #8300 

3. Ground fault convenience receptacles provide separate ground fault receptacle at each 
location indicated on drawings. 
a. Hubbell #GF8300 

B. Special outlets hospital grade capacities and types shall be as indicated on the drawings. 

2.02 IDENTIFICATION (ADDITIONAL REQUIREMENTS) 

A. The front face device cover plates for switches and outlets shall be engraved with the circuit 
number and connection source equipment name with 1/4” letters, (i.e. "PNL-A #1"; "PNL-AC 
#42"; etc.)  Additionally device cover plates shall also be engraved 1/8” letters with the circuit 
ampacity and voltage for circuit exceeding 20 ampere or 120 volts. (i.e. PNL-A #6, 8 - 20 AMP 
208V 1 Phase; PNL-2B #10 - 30 AMP 120V 1 Phase; etc.)  Lettering for normal circuits shall 
be black lettering for emergency (essential) circuits shall be red. 

PART 3 EXECUTION 
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3.01 GROUNDING (ADDITIONAL REQUIREMENTS) 

A. General 
1. The drawings do not show all the bonding connection points or conductors runs.  

Provide all material and work required for a complete system. 
2. All conductor raceways both metallic and non-metallic shall have a separate green 

equipment ground conductor installed in the raceway with the circuit conductors except 
as described otherwise for isolated power systems.  The raceway shall not be used as 
the only ground return path.  The ground conductor in each raceway shall sized as 
follows: 
a. Signal circuit conduits one inch and smaller 1#14 AWG. 
b. Signal circuit conduits larger then one inch. 1#10 AWG. 
c. Power circuit raceways. 
d.       Feeders, Subfeeders & Branch   Minimum Ground Wire 

Circuit Protection Size     Size in each Raceway 
15 Amp          #12 
20 Amp          #12 
30 to 60 Amp         #10 
70 to 100 Amp         #8 
101 to 200 Amp        #6 
201 to 400 Amp        #3 
401 to 600 Amp        #1 
601 to 800 Amp        1/0 
801 to 1000 Amp        2/0 
1001 to 1200 Amp        3/0 
1201 to 1600 Amp        4/0 
1601 to 2000 Amp       250 MCM 
2001 t0 2500 Amp       350 MCM 
2501 to 4000 Amp       500 MCM 

 
B. Grounding in General Patient Care Locations 

1. Grounding in general patient care areas supplied from non-power isolated systems 
shall be prepared as follows.  General patient care areas include but are not limited to: 
a. Non-critical patient care areas 
b. Non-emergency examination rooms 
c. Non-emergency x-ray rooms 
d. general nursing area patient rooms 
e. non-emergency treatment rooms 

2. Provide ground conductor in same raceway as respective branch circuit phase 
conductors, back to respective panelboard. 

END OF SECTION 
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SECTION 31 23 33 
 

TRENCHING AND BACKFILLING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Trench excavation, backfill and compaction for new underslab sanitary waste line extension 

for sink drain.  

B. Related Requirements: 
1. Cutting and Removing Concrete Floor Slab:  Section 02 41 19.16 Selective Interior 

Demolition. 
2. Underslab Vapor Retarder:  Section 07 26 16 Below-Grade Vapor Retarders. 
3. Sanitary Waste Piping Installation and Encasement:  Section 22 13 16 Sanitary Waste and 

Vent Piping. 

1.02 REFERENCES 

A. Reference Standards:  Comply with the following except as otherwise specified in this Project 
Manual.  
1. Soil Compaction Standard:  ASTM D698-12e2 – Standard Test Methods for Laboratory 

Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 

1.03 EXISTING CONDITIONS 

A. The Contractor's attention is directed to the possible existence of pipe and other underground 
improvements that may or may not be shown on the Drawings.  All reasonable precautions shall 
be taken to preserve and protect any such improvements whether shown on the Drawings or not.  
Where it is necessary to remove and replace or to relocate such improvements in order to 
prosecute the work, they shall be removed, maintained in operation and permanently replaced by 
the Contractor at its expense. 

PART 2 PRODUCTS 

2.01 BACKFILL MATERIAL 

A. Use of Excavated Material as Backfill:  The Contractor may backfill with the excavated material 
provided that such material consists of loam, clay, sand, gravel or other materials that, in the 
opinion of the Architect, are suitable for backfilling. 

B. Imported Backfill Materials:  Whenever the excavated material is not suitable for backfill, the 
Contractor shall arrange for and furnish suitable imported backfill material which is capable of 
attaining the required density at its own expense.  Contractor shall legally dispose of the excess 
trench excavation material off Owner’s property. 

C. Crushed Rock or Gravel for Pipe Bedding:  Where crushed rock or gravel is specified in the 
bedding detail on the Drawings, the material shall have the following gradations: 
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Sieve Sizes No. 3 Rock & 

Passing (%) 
 

No. 4 Rock & 
Passing (%) 
 

ASTM No. 67 
& Passing (%) 

Squeegee (%) 

1-1/2” 100 -- -- -- 
1" 90-100 -- 100 -- 
3/4" 60-80 100 90-100 -- 
3/8" 0-15 90-100 29-55 100 
No. 4 0-5 0-5 0-5 70-80 
No. 8 -- -- -- 10-25 
No.16 -- -- -- 0-10 
No.200 -- -- -- 0-2 

Unless otherwise specified, No. 3 rock shall be used for pipes with inside diameters of 27 
inches and larger and No. 4 rock shall be used for pipes with inside diameters of 24 inches 
and less. 

D. Sand Backfill:  The sand shall be natural bank sand, graded from fine to coarse, not lumpy or 
frozen and free from slag, cinders, ashes, rubbish or other objectionable or deleterious material.  
The sand shall not contain a total of more than 10 percent, by weight, of loam or clay and all 
material must be capable of being passed through a 3/4-inch sieve.  Not more than 5 percent 
shall remain on a No. 4 sieve. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Structure Protection:  Temporary support, adequate protection and maintenance of all existing 
underground and surface structures, drains, sewers, and other obstructions encountered in the 
progress of the work shall be furnished by the Contractor at its expense.  Any structure that has 
been disturbed shall be restored upon completion of the Work. 

3.02 EXCAVATION SUPPORT 

A. Regulatory Requirements:  All excavations shall be properly supported in the manner as required 
by OSHA Federal Register Vol. 37, No. 243, Sub-part P, Section 1926.652 or as required by state 
laws and municipal ordinances and as may be necessary to protect life, property, or the Work. 
1. Contractor's Responsible Person, as defined in 29 CFR, part 1926, shall evaluate the soil 

exposed in the excavations. 

B. Excavations shall be so braced, sheeted and supported that they will be safe and the floor 
alongside the excavation will not slide or settle, and all existing construction will be fully protected 
from damage.  If any damage does result to existing construction, the Contractor, at its own 
expense, shall make the necessary repairs or reconstruction required as directed by the 
Architect. 

C. Care shall be exercised in the drawing or removing of sheeting, shoring, bracing and timbering to 
prevent the caving or collapsing of the excavation faces which are being supported.   

3.03 DEWATERING 

A. The Contractor shall provide and maintain, at all times during construction, ample means and 
devices with which to promptly remove and properly dispose of all water from any source entering 
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the excavations or other parts of the work.  Dewatering shall be accomplished by methods that 
will ensure a dry excavation and preservation of the final lines and grades of the bottoms of 
excavations.   

B. The Contractor shall dispose of the water from the work in a suitable manner without damage to 
existing construction.  No water shall be drained into work built or under construction.  Water shall 
be disposed in such a manner as not to be a menace to the public health. 

3.04 TRENCH EXCAVATION 

A. General: Excavation for pipelines, fittings and appurtenances shall be open trench to the depth 
and in the direction necessary for the proper installation of the same as shown on the Contract 
Drawings or as otherwise approved by the Architect.   

B. Trench Width:  The overall trench width shall not be more than 16 inches nor less than 12 inches 
wider than the largest outside diameter of the pipe to be laid therein, measured at a point 12 
inches above the top of the pipe, exclusive of branches.  Excavating and trenching shall be true 
to line so that a clear space of not more than 8 inches or less than 6 inches in width is provided 
on each side of the largest outside diameter of the pipe in place.  For the purpose of this section, 
the largest outside diameter shall be the outside diameter of the bell, on bell and spigot pipe. 

C. Excavation to Grade and Ductile Iron Water Pipe: 
1. The trench shall be excavated to the depth required so as to provide a uniform and 

continuous bearing and support for the pipe on solid and undisturbed ground at every point 
between bell holes.  The finished subgrade shall be prepared accurately by means of hand 
tools. 

2. The subgrade beneath the centerline of the pipe shall be finished to within 0.03 feet of a 
straight line between pipe joints and all tolerances shall be above the specified grade.  

D. Trenching by Hand:  Hand methods for excavation shall be employed in interior locations.   

3.05 PIPE FOUNDATION AND SUBGRADE PREPARATION 

A. Trench Bottom for Pipe:  The trench bottom shall be graded to provide a smooth, firm and stable 
foundation at every point throughout the length of the pipe.  Should large gravel and cobbles be 
encountered at the trench bottom or pipe subgrade, they shall be removed from beneath the pipe 
and replaced with clean imported sand that shall be compacted to provide uniform support and a 
firm foundation all at the Contractor's expense. 

B. Foundation in Poor Soil:  If excessively wet, soft, spongy, unstable or similarly unsuitable material 
is encountered at the surface upon which the bedding material is to be placed, the unsuitable 
material shall be removed to a depth exposing stable subgrade.  

3.06 PIPE BEDDING 

A. General: 
1. The pipe shall be carefully bedded as shown on the Drawings.  The Contractor shall be 

responsible for accurately shaping the pipe subgrade to fit the bottom of the pipe for the 
width shown on the bedding details.   

2. Each joint shall be recessed in undisturbed soil or bedding material as required by the 
bedding detail in such a manner as to relieve the bell of the pipe of all load and to ensure 
continuous bearing along the pipe barrel upon the pipe subgrade. 

3. The pipe bedding, using either selected material, clean, imported sand or crushed rock or 
gravel, shall be compacted by approved methods to Standard Proctor of 95 percent.  When 
the bedding material is selected material or imported sand, the pipe bedding backfill shall be 
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brought to optimum moisture content and shall be placed by hand in layers not exceeding 3 
inches in thickness to the centerline (springline) of the pipe and each layer shall be solidly 
tamped with the proper tools so as not to injure, damage or disturb the pipe. Backfilling shall 
be carried on simultaneously on each side of the pipe to ensure proper protection of the 
pipe.   

B. Sand for Pipe Bedding:  Where the trench excavation and pipe foundation and/or subgrade 
consist of granular soil, the pipe may be bedded in the material found in the trench as hereinafter 
provided.  Clean imported sand shall be used when the trench excavation material and pipe 
foundation is not granular soil that is suitable for adequate bedding.  In all cases, the material to 
be used for pipe bedding shall be subject to the approval of the Architect. 

3.07 BACKFILLING 

A. General: 
1. All trenches shall be backfilled after pipe, fittings and appurtenances have been installed, 

inspected and approved by the Engineer.  Whenever a relative compaction requirement 
value is specified herein, the optimum moisture content and relative density shall be 
determined in accordance with Standard Proctor Density AASHTO T-99 or ASTM D698. 

2. All wood and waste material shall be removed from excavation preparatory to backfilling.  
Backfill material shall be free of trash, wood, large rock or other objectionable debris.  
Backfilling shall include the refilling and compacting of the fill in trenches of excavations up 
to the bottom elevation of the floor slab, or, where indicated on the Drawings, to the bottom 
elevation of the underslab gravel layer with the underslab vapor retarder.  Coordinate with 
Section 07 26 16. 

B. Procedure at Pipe Zone:  Selected backfill material consisting of loose earth or sand free from 
stones, clods or other deleterious material shall be placed in the trench simultaneously on each 
side of the pipe for the full width of the trench in layers of about 6 inches in depth.  Each layer 
shall be thoroughly compacted to a Standard Proctor of 95 percent by tamping.  Particular 
attention is to be given to the underside of the pipe and fittings to provide a firm bedding support 
along the full length of the pipe.  Care shall be exercised in backfilling to avoid damage to the 
pipe.  The pipe zone shall be considered to extend 12 inches above the top of the outside 
diameter of the pipe bell. 

C. Procedure Above Pipe Zone:  The remaining portion of the trench shall be backfilled, compacted 
and/or consolidated by approved methods to obtain a Standard Proctor of 95 percent.   

D. Compaction:  Compaction shall be done by use of vibratory equipment, tamping rollers, or other 
mechanical tampers of the type and size approved by the Architect.  The backfill shall be placed 
in horizontal layers of such depths as are considered proper for the type of compacting 
equipment being used in relation to the backfill material being placed.  Each layer shall be evenly 
spread, properly moistened and compacted to 90 percent of its standard dry density, ASTM 698 
0.  Any damage to the pipe as a result of Contractor's operation shall be repaired and/or replaced 
at the Contractor's expense. 

3.08 SITE QUALITY CONTROL 

A. General: See Section 01 45 20. 
1. Field Testing:  Soil testing during construction will be conducted by acceptable testing 

laboratory.   

B. Density and Moisture Content Testing:  The density and moisture content of each layer of 
compacted backfill will be determined by the testing agency in accordance with ASTM D1556 or 
D6938.   
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C. Non-Conforming Work:   
 1. Any material found not to comply with the minimum specified density shall be recompacted 

until the required density is obtained.   
 2. If, because of unsatisfactory test results it is necessary to retest after corrective works, cost 

of tests other than initial tests shall be paid by Contractor. 

3.09 CLEANING AND WASTE MANAGEMENT 

A. Waste Management:  The Contractor shall make the necessary arrangements for and shall 
remove and legally dispose of all excess excavated material off Owner’s property.   

B. Cleaning:  After backfill has been completed, sweep floor area around the backfilled trench, 
leaving interior space clean and ready for installation of concrete floor patch. 

END OF SECTION 
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Technical Specifications 
115 Volt

 MODEL NUMBER  SG404 SG504 SG604
 Nominal Size 4' 5' 6'
 Interior Dimension (w x d x h) 46" x 24 9/16" x 27 7/16"  58" x 24 9/16" x 27 7/16" 70" x 24 9/16" x 27 7/16"
 Usable Workspace (w x d) 44" x 19 5/8" 56" x 19 5/8" 68" x 19 5/8"
 Exterior Dimensions (w x d x h) 53 3/4" x 30 11/16" x 61 3/4"  65 3/4" x 30 11/16" x 61 3/4" 77 7/8" x 30 11/16" x 61 3/4"
 Cabinet Weight (lbs) 582 714 771
 Shipping Weight (lbs) 785 940 1,020
 Opening Max. 20" 20" 20"
 Working Access Opening Height (8” standard) 8" / 10" / 12" 8" / 10” / 12" 8" / 10" / 12"
 Operating Amperage† 
        Normal Operating Mode (Amps) 3.6 / 4.0 / 4.2 4.1 / 4.7 / 5.2 5.6 / 6.8 / 8.1  
        ReadySAFE™ Mode (Amps)     1.8 1.9 2.1
 Power Consumption††

        Normal Operating Mode (Watts) 414 / 460 / 483 472 / 541 / 598 644 / 782 / 932
        ReadySAFE™ Mode (Watts) 207 219 242
 Heat Generation‡

        Normal Operating Mode (BTU/hr) 1,413 / 1,570 / 1,649 1,612 / 1,847 / 2,042 2,198 / 2,670 / 3,182
          ReadySAFE™ Mode (BTU/hr) 706 747 826 
 Electrical Service Requirements‡‡ 115V AC, 20 A, 60 Hz 115V AC, 20 A, 60 Hz 115 V AC, 20 A, 60 Hz
 Noise (dBa) 61 / 62 / 65 64 / 65 / 66 65 / 67 / 67

 

 

EXHAUST AND STATIC PRESSURE REQUIREMENTS (with FlexAIR® Canopy Exhaust Connection)
                                                                                                               SG404 SG504 SG604
   8” Working Access Opening Height
          Concurrent Balance Value (CFM min/max)                    290 / 663  360 / 750 460  / 845
          8” Exhaust Duct Diameter (“ W.G. min/max)               -0.10 / -0.32                                  -0.10 / -0.55  -0.15 / -0.74
         10” Exhaust Duct Diameter (“ W.G. min/max)              -0.04 / -0.17                                  -0.05 / -0.18 -0.07 / -0.18
         12” Exhaust Duct Diameter (“ W.G. min/max)              -0.03 / -0.08                                  -0.03 / -0.19 -0.06 / -0.13
    10” Working Access Opening Height
          Concurrent Balance Value (CFM min/max)                    360 / 701  450 / 820 550  / 945
          8” Exhaust Duct Diameter (“ W.G. min/max)               -0.15 / -0.62                                  -0.18 / -0.60                          -0.20 / -0.78
         10” Exhaust Duct Diameter (“ W.G. min/max)              -0.05 / -0.18                                  -0.09 / -0.35 -0.11 / -0.24
         12” Exhaust Duct Diameter (“ W.G. min/max)              -0.04 / -0.10                                  -0.05 / -0.19 -0.09 / -0.16
    12” Working Access Opening Height 
          Concurrent Balance Value (CFM min/max)                    415 / 871                                       550 / 925     644 / 1,114
          8” Exhaust Duct Diameter (“ W.G. min/max)               -0.17 / -0.75                                  -0.26 / -0.77   -0.30 / -0.79
         10” Exhaust Duct Diameter (“ W.G. min/max)              -0.07 / -0.30                                  -0.14 / -0.45  -0.14 / -0.36
         12” Exhaust Duct Diameter (“ W.G. min/max)              -0.05 / -0.25                                  -0.06 / -0.23 -0.11 / -0.30 

†Amperage for new cabinet with clean filters
††Power consumption at 120V
‡Calculated maximum based on operating amperage
‡‡ Also available in 100V (50/60 Hz) and 220V (50/60 Hz) configurations. CE compliant at 220V.
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Purchase Specifications 
115 Volt

SterilGARD® e3 Class II, Type A2 Biological Safety Cabinet, Vertical Flow, 115 V, 60 Hz Model

PERFORMANCE

1. Manufacturer shall provide a certified copy 
of the personnel, product, and cross-
contamination (biological) tests, 
equivalent to or more demanding than as 
specified in NSF International Standard 49, 
performed on the unit selected from the 
corresponding statistical sample. Tests 
may be witnessed by a representative of 
the purchaser. 

2. Cabinet shall have momentum air curtain 
downflow velocity profile - a higher 
velocity of downflow behind the 
viewscreen relative to downflow velocity 
over the work surface - for added 
personnel and product protection.

3.  High-velocity return air slots shall be 
located at each end of the front access 
opening. These slots help to prevent 
contaminated air from being drawn into 
the work area along the edges of the side 
wall and from escaping the work area to 
the ambient environment. 

4. High-velocity return air slots shall also be 
located behind the viewscreen on the top 
edge for enhanced containment and  
product protection. 

5. Cabinet shall be capable of automatically 
handling a 300% minimum increase in 
filter loading without reducing total air 
delivery by more than 10%. Test data to 
verify these capabilities shall be available 
upon request.

6. Intake velocity through the front access 
opening shall be minimum of 105 FPM. 
Standard opening for all models is 8”;  
10" and 12" openings are also available for 
all models.  

7.  Each unit, before shipping, shall have a 
complete physical test to assure cabinet 
meets Class II requirements. A copy of this 
test will be provided with the operator’s 
manual shipped with the unit.

8. The unit shall have standard HEPA filters 
for a protection effectiveness of 99.99% on 
0.3 micron size particles by DOP test. 
Filters shall be serviceable from front of 
cabinet.

9. The cabinet shall have a low flow mode 
(ReadySAFE™), which is active when the 
viewscreen is closed. This mode of 
operation shall reduce energy 
consumption by at least 50% and still 
meet the product and personnel 
protection testing requirements of NSF/
ANSI 49. Particle testing while the cabinet 
is in this mode shall exceed the 
requirements for ISO Class 5 conditions for 
0.3 micron particles. A connection shall be 
provided for indicating the ReadySAFE™ 
status to the facility building management 
system. 

CONSTRUCTION

1. The vertical sliding viewscreen shall be 
slanted at an angle of 10° from vertical, 
capable of moving to a fully closed 
position during shutdown periods.

2.  Viewscreen shall be constructed of ¼" 
UV-resistant laminated safety plate glass, 
with a maximum opening of 20" for 
equipment loading.

3. All biologically contaminated ducts, 
plenums, and work area side walls shall be 
permanent metal construction and 
maintained under negative pressure or 
enclosed within a negative-pressure zone.

4. Interior work area shall be 277⁄16" high.

5. Cabinet shall have Baker’s exclusive 
UniPressure™ Preflow Plenum, designed to 
provide more uniform airflow to the 
supply filter.

6. Supply and exhaust filters shall be front-
loading.

7. A telescoping plenum assembly shall be 
provided to allow the filters to be directly 
clamped to the plenum against a closed-
cell neoprene gasket. Plenum applies force 
to full perimeter of filters, rather than point 
force.

8. Unit shall have an audible alarm and a 
flashing LED to indicate when the sliding 
viewscreen is in an unsafe position. An 
alarm mute switch shall be provided on 
the front-mounted cabinet control panel 
to allow the operator to mute the alarm 
tone for brief adjustments. The alarm shall 
automatically reactivate after 5 minutes if 
the viewscreen remains in an unsafe 
position. Cabinet shall have capability of 
indicating a power loss at the panel with 
visual and audible alarms.

9. Cabinet exterior construction: seal panels 
and dress panels of 16-gauge cold-rolled 
steel, powder coated finish, painted 
PermaWhite.™

10. Cabinet interior (work area) construction: 
one-piece, 16-gauge, Type 304 stainless 
steel, with a smooth, 7⁄16" radius between 
rear and side walls, and easily cleanable, 
radiused corners on the work surface tray.

11. Work area side walls and rear wall to be 
one-piece construction. A straight back 
wall shall be provided to maximize work 
area and easily accommodate laboratory 
equipment.

12. Cabinet shall be double-wall construction 
with negative-pressure airflow between 
the walls, from drain pan to top, 
surrounding the sides and back of work 
area and cable port.

13. Bottom of access opening shall be 
aerodynamic airflow design directing 
airflow into the front grille to improve 
access opening containment capability 
and bypass armrest.

14. Cabinet shall have a unitized drain pan 
with 7⁄16" radius on all sides and a fully 
removable work surface and work surface 
supports to facilitate cleaning.

15. Cabinet shall be equipped with a stainless 
steel ball valve to allow safe and effective 
draining of spills.

16. Stainless steel air diffuser and filter 
protector provided in work area. Filter 
protector on top of cabinet is cold-rolled 
steel with powder coat finish. 

17. Externally adjustable internal damper shall 
be provided to compensate for changing 
resistance of exhaust and supply filters 
during certification.

18. One petcock and one plugged penetration 
are provided as standard on the right side 
wall. Left side wall is prepunched for 
optional/additional plumbing connections.

19.  All external plumbing connections to the 
petcocks shall be made through the 
bottom or back of the cabinet and not the 
sides, allowing zero clearance between the 
unit and the building walls or equipment 
to its right and left.

20. The unit has 3 optional stands available, 
including one with telescoping legs that 
allow the work surface height to be set 
from 261⁄8" to 385⁄8", a stand with casters, 
or a stand with an electric hydraulic lift.

21.  Viewscreen guide design shall be a 
counterweighted pulley system allowing 
ease of movement up and down. 

ELECTRICAL

1.  Complete unit shall be listed as certified 
by Underwriters Laboratory (cULus) for 
electrical, fire, and personal safety.

2. Cabinet shall have a microprocessor-based 
control system with an easy-to-clean 
membrane control panel mounted on the 
front of the cabinet.

3.  Cabinet shall have adjustable timers for 
fluorescent lights, outlets and optional UV 
lights. Timers operate in 15-minute 
intervals. 

4.  Work area shall be provided with two 
GFCI-protected duplex outlets, with drip-
proof covers and shall be protected by a 
self-resetting circuit breaker.

5.  A single 14' power cord and plug (NEMA 
5-20P) shall be provided for electrical 
power source.

6. If equipped with optional UV light, 
includes a shutoff safety feature when the 
viewscreen is raised.

7. The unit shall have electronic ballasts for  
UV and fluorescent lighting to provide 
longer life and lower heat output. 

8. Cabinet shall have an externally mounted 
fluorescent light fixture with electronic 
ballasts producing an average of 100 foot-
candles illumination at work surface.

Equipment  #
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Applications
• IV admixture preparation
• Drug compounding
• Plant cell culture
• Media preparation
• Pharmaceutical procedures
• Electronic assembly
• Limited experimental research

Note: Protects product only; does not
contain aerosols generated in the work
area, and does not protect personnel or
the environment.

Features
Each EdgeGARD® cabinet receives 13
separate performance tests prior to
shipment, including complete filter leak
tests. A test report accompanies each
EdgeGARD® upon delivery.
• High velocity return air slots
maximize product protection and
ensure ISO Class 5 (Class 100)
cleanliness.
• All models feature non-glare, all
stainless steel work surfaces and side
walls.
• A high performance airflow system
provides laminar airflow across the work
surface.
• HEPA supply filter with 99.99%
minimum efficiency in capturing 0.3
micrometer particulates.

CSA
Listed

Underwriter
Laboratories

Listed

Available in Console, and Space-Saver 
Models. Exceeds ISO-14644 ISO Class 5 
(Class 100) Requirements.

Featuring Unique High
Velocity Return Air Slots
EdgeGARD® is a horizontal laminar
flow clean bench which provides a
HEPA-filtered airflow across the work
area, and a particulate-free work surface.

Because only HEPA-filtered air crosses
the work surface, the cabinet is ideal
for a range of life science and industrial
laboratory and process applications
where clean air and product protection
are essential.

EdgeGARD®

EdgeGARD® Console Model
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High Velocity Return 
Air Slots Capture
Backwash Air
Cleanliness and product protection 
are accomplished with precise control
of airflow volumes and velocities. 
A unique feature in the Baker cabinet
design, the high velocity return air
slots, have been proven to maximize
the clean bench protective capabili-
ties.
• High velocity return air slots are
located along the front edge and side
walls of the work area.
• Location of the return air slots
protects from backwash of dirty air
into the work area created when
instruments, labware or the user’s
hands and arms are placed within
the air stream on the work surface.
• Air is drawn into these slots at high
velocity, ensuring that no unfiltered
air enters the work area.
• Recovered air is HEPA-filtered
before being passed through the 
work area.
• Because recirculated air reduces
the percentage of dirty air passed
through the filter, overall filter life
is extended.

HEPA Supply Filter 
With Prefilter
Because filters remove microorgan-
isms and airborne particulates 
(generally called aerosols) from the
air, the quality, performance and 
useful life of HEPA filters are critical
considerations in the clean bench
environment.
• Each Baker clean bench filter is
scan tested for leaks and tested for
overall efficiency by the manufactur-
er, then individually scan tested by
Baker after installation to assure
leak-free performance with increased
trapping efficiency.

High velocity return air slots maxi-
mize protective capabilities.

Fluorescent lighting for 200 foot-
candle illumination on work 
surface.

Externally mounted, independent
ground-fault circuit interrupt (GFCI)
outlets with self-resetting circuit
breaker for user safety.

Removable protective screen 
protects HEPA filter.

Non-glare work surface.

StediVOLT® voltage regulator auto-
matically adjusts to typical low and
high voltage situations to maintain
proper airflow.

Hinged panel for easy cleaning.

Stainless steel IV bar (optional).

Plastic storage bins (optional).
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EdgeGARD® Clean Bench

Airflow Characteristics
EdgeGARD® employs a laminar air- 
flow across the work surface.
• Clean air is drawn through a
prefilter into the base of the console
by a blower/motor.
• The prefilter traps dust and larger
particles.
• The air is then pushed up the
back wall plenum and through a
HEPA filter at an average velocity
of 100 FPM.
• HEPA-filtered air is directed
horizontally across the work
surface toward the opening.

7

EdgeGARD®

Console Model
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• Minimum filter efficiency is 99.99%
for particulates 0.3 micrometers,
increased efficiency for particulates
greater and smaller than 0.3
micrometers.
• A removable protective screen is
located in front of the HEPA filter. The
screen protects the filter and is easily
removed for cleaning or service.
• The rigid angle steel filter frame is
concealed to permit only the filter
media to be exposed to the work area,
eliminating turbulence created by the
frame effect on the rear wall.
• All air is passed through a washable,
reusable Scottfoam® prefilter which
keeps the HEPA filter free of dust and
larger particles, and extends HEPA
filter life.

• The filter need not be changed until
the blower/motor system cannot deliver
adequate air volume to maintain the
average velocity of 100 FPM.

StediVOLT®

Motor Speed Controller
Maintains Optimum
Performance
The Baker exclusive StediVOLT®

motor speed controller reduces the
risk of performance degradation and
possible product loss due to typical
line voltage fluctuations.
• StediVOLT® minimizes changes in
cabinet performance due to routine
voltage fluctuations.
• StediVOLT® reads incoming
voltage, automatically compensates for
low and high voltage, and maintains
proper blower speed to prevent 
periods of unbalanced airflow which
may contribute to loss of cleanliness
or product protection.

Blower/Motor System 
Helps Extend Filter Life
Baker has selected an optimum 
blower/motor combination to assure
performance and to extend filter life.
The Baker blower/motor provides a
volume of air despite increases in
resistance due to filter loading, 
resulting in extremely long filter life 
as verified by simulated filter loading
tests.

Extended filter life minimizes filter
replacement costs. The more filter
resistance the blower/motor system
can overcome, the longer between 
filter changes.
• As particulates fill the filter media,
resistance to airflow increases.
• The Baker blower/motor is a direct
drive permanent split capacitor motor
designed to deliver the maximum
amount of filter life for each cabinet.
• The blower/motor automatically
compensates for loading until the
filter is fully loaded and motor
capacity is reached.

Spacious Work Area
With Comfortable
Lighting
• The 22" work area depth provides
ample space for safe, efficient opera-
tion; heights vary from 281⁄8" to 34 1⁄8",
depending on model.
• Each EdgeGARD® clean bench
includes fluorescent lamps which
provide up to 200 foot-candle lighting
at the work surface.
• The warm, natural illumination
exhibits better color fidelity.
• Adjustable leg risers (optional)
permit work surface heights of 36"
and 38".

Electrical System Offers
Safety and Convenience
The EdgeGARD® electrical system is
designed for safety and convenience.
• An exterior GFCI duplex outlet is
provided to accommodate most
commonly used instruments and
equipment.
• The outlet is provided with a
5 amp self-resetting circuit breaker.
• The outlets are on a separate
circuit from the cabinet lights and
blower/motor so that an overload
caused by equipment will not affect
cabinet function.
• For safety reasons, the EdgeGARD®

utilizes a single power cord and
plug (or junction box) arrangement.
This assures that a second power
source is not left on if maintenance
functions are necessary.
• EdgeGARD® is UL and CSA Listed
for electrical safety and integrity.

StediVOLT®
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Cabinet Construction
Enhances Performance,
Minimizes Downtime
Baker cabinet designs represent many
years of experience in stainless steel
fabrication and craftsmanship.
• EdgeGARD® cabinets include a
corrosion-resistant Type 304 stainless
steel work surface and work area
side walls.
• A hinged panel located directly
below the high velocity return air slots
on the leading edge of the work surface
provides easy access for cleaning.
• A 1⁄2" lip at the rear of the stainless
steel work surface prevents spills from
entering the HEPA filter.
• The satin finish work surface dimin-
ishes harsh light reflection.
• The 18-gauge cold-rolled steel exte-
rior cabinet is protected with a white
baked enamel finish.

Caution
A clean bench is not designed to 
protect personnel or the environment
from potentially harmful agents. 
The adequacy of this product for the
user’s personal safety, as with any
clean bench, should be determined 
by an industrial hygienist or safety 
officer.

Site preparation information,
architectural drawings, detailed dimen-
sions and purchase specifications are
available.

Options and Accessories
For convenience, most options, 
accessories and modifications are 
factory installed and should be specified
when ordering. Commonly requested
options are listed below.  For detailed
information on accessories and modi-
fications, contact The Baker Company.
• Adjustable leg risers (for work
surface height of 36" to 38")
• Service petcocks (in right or left
side wall)
• Stainless steel IV bar (removable)
• Plastic storage bins (below work
surface)
• Casters (optional)*
• Additional duplex outlet
• Isolated/Microbalanced
blower/motor (for lowest vibration)
• Germicidal UV light—(optional)*
• Seismic restraints

To Order
For ordering information, terms 
and conditions of sale, contact The
Baker Company or visit the Baker
Web site at www.bakerco.com for 
the name of your authorized Baker
Company representative.

The EdgeGARD® Model EGBIV22 Space 
Saver is a two-foot clean bench for 
applications where space is at a premium.
Only 28" wide overall, it is typically used for
IV and nursing stations, satellite pharmacies,
intensive care units and other small volume
clinical or industrial situations.

*Not UL Listed with this option.
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EdgeGARD Console

C

30 3/8”

D

Motor/
Blower

22”

10”

B

Prefilter

Duplex
Outlet

Switches

HEPA Filter

A
34”

EdgeGARD® Console Model

EdgeGARD®

Clean Bench

Site Preparation

Console Model Numbers:
EG3252, EG4252, EG4320, EG5252,
EG6252, EG6320, EG8252

Space Saver Model Number:
EGBIV22

Cabinet Type:
Laminar Flow Clean Bench

Filtration System
• Supply filter, zero-probed HEPA
filter, 99.99% efficient on all particles
0.3 micron by DOP test.
• Prefilter, washable Scottfoam®

• Dust count, leak test and particle
count by single particle monitor or
cold DOP photometer which conforms
to requirements of FS290b and
U.S.A.F. T.O. 00-25-203.

Illumination
• Console and bench models, 200
foot-candles at work surface.
• Space-Saver model, 75 foot-candles
at work surface.

A B C D
Model No. Electrical Amps   Required Exterior Interior Interior Exterior Net Weight/   Filter Size

Breaker    Width    Width Height   Height*   Ship Weight

EG3252    115V, AC        11.8     15 amps      38"        341⁄2" 281⁄8" 64"     360/485 lbs   36"x 30"x 6"
EG4252     115V, AC        14.2    20 amps     50"        461⁄2" 281⁄8" 64"     440/590 lbs   48"x 30"x 6"
EG4320 115V, AC 14.2   20 amps     50"   461⁄2" 341⁄8" 70"     460/610 lbs   48"x 36"x 6"
EG5252     115V, AC      15.5    20 amps  62"        581⁄2" 281⁄8" 64"     520/695 lbs   60"x 30"x 6"
EG6252     115V, AC 18.5   jct box       74"         701⁄2" 281⁄8" 64"    680/880 lbs  72"x 30"x 6"
EG6320    115V, AC 18.5   jct box        74"        701⁄2" 341⁄8" 70"     720/920 lbs  72"x 36"x 6"
EG8252     115V, AC 23.4  jct box        981⁄2" 95"    281⁄8" 64"     800/1050 lbs  48"x 30"x 6" (2)

Note: Models EG4252, EG4320 and EG5252 include 11-foot line cord with 3-prong plug (7-foot cord on Model EG3252).
Models EG6252, EG6320 and EG8252 require a hard wire connection to junction box located in the lower inside right hand 
corner of the cabinet.
*Exterior heights are listed as minimum dimensions, for maximum height add 2 inches.

Duplex
Outlet

Blower/Motor

HEPA Filter

Switches

Prefilter

A

B
D

C

34"

22"

10"

303⁄8"
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Purchase Specification
EdgeGARD® Horizontal 
Laminar Flow Clean Bench
1. High velocity return air slots to be located at
the leading edges of work surface and side walls.
Return air slots protect against backwash of
dirty air entering the work area when items are
placed within the air stream on the work surface.
2. Unit shall be all steel construction, 18- gauge,
cold-rolled steel, with a white baked enamel finish
and stainless steel work surface and stainless steel
inner work area side walls.
3. Unit shall be provided with permanent split
capacitor type motor and special blower which
automatically compensates for increasing pressure
drop across filter in excess of that which is
required by existing standards.
4. Complete unit shall be listed as certified by
Canadian Standards Association (CSA) and
Underwriters Laboratory (UL) for electrical, fire
and personal safety.
5. All joints and seams offering a possible path of
contaminated air from outside to the inside of the
work area shall be sealed.

6. Framing for the filter seal shall be of rigid angle
steel construction and only the filter media shall
be exposed to the work area opening, to eliminate
picture frame effect.
7. Unit shall have washable reusable Scottfoam®

prefilters.
8. Each unit, before shipping, shall have a complete
test to assure hood meets all requirements of
ISO-14644. A copy of this test will be provided
with the unit.
9. The unit manufacturer must be able to provide
evidence that this unit has been tested by an inde-
pendent laboratory or research organization.
10. Speed controller shall automatically compensate
for voltage change to maintain constant voltage to
motor while allowing for manual adjustments dur-
ing filter loading.
11. Unit work surface shall feature 1⁄2" lip at rear to
prevent accidental spillage into HEPA filter area.
12. The unit shall have standard HEPA filters for
a protection effectiveness of 99.99% when f
iltering particles of 0.3 micron size.

EdgeGARD Space Saver

22”

43”

22”

Power
Cord

IV Bar
(option)

Fluorescent
Light Box

Duplex
Outlet

Switches

27”

Motor/BlowerPrefilter

HEPA Filter

EdgeGARD® Space Saver Model

Space Saver Model
Model No. Electrical   Amps   Required    Net Weight/ Filter Size

Breaker      Ship Weight
EGBIV22    115V, AC    11.2      15 amps      200/325 lbs   24"x 24"x 6"

Note: This model includes a 9-foot line cord with 3-prong plug.

Fluorescent
Light Box

Power
Cord

Duplex
Outlet

IV Bar
(option)

HEPA Filter

Blower/MotorPrefilter
22"

43"

22"

27"

Switches

13. A removable HEPA filter protective screen
shall be provided.
14. Work area shall be provided with externally
mounted GFCI protected duplex outlet with
circuit breaker.

Warranty
The Baker Company, Inc., expressly represents and warrants 
all goods (a) to be as specified (and described) in The Baker
Company catalogs and literature, and (b) to be free under 
normal use, service and testing (all as described in The Baker
Company catalogs and literature) from defects in material and
workmanship for a period of thirty-six months from the 
invoice date.

The exclusive remedy for any breach or violation of this war-
ranty is as follows: The Baker Company, Inc., will F.O.B.
Sanford, Maine, furnish without charge repairs to or replacement
of the parts or equipment which proved defective in material or
workmanship. No claim may be made for any 
incidental or consequential damages. 

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE UNLESS OTHERWISE
AGREED IN WRITING SIGNED BY THE BAKER COMPANY.
(THE BAKER COMPANY SHALL NOT BE RESPONSIBLE 
FOR ANY IMPROPER USE, INSTALLATION, SERVICE OR
TESTING OF THE GOODS.)

Equipment  #
008

Equipment  #
009
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Two-Glove CACI Isolator 

C.A.C.I.
• ChemoSafe CACI

(Compounding Aseptic
Containment Isolator)

• Meets the new USP 800
regulation

• Two glove/Negative
pressure/Aseptic

• Single pass, unidiredional
airflow

DIMENSIONS 

• Single chamber system
• Access front panel with

two gloves
• Integrated air handling

system
• Transfer airlock chamber
• 160mm RTP port for

waste removal
• Ready for use upon

receipt from fadory

• Outside dims (LxWxH): 51" x 28" x 85"
• Internal dims (LxWxH): 34" x 25" x 30"
• Transfer chamber: 16" x 16"
ISOLATOR CHAMBER CONSTRUCT/ON 
• Rigid white PV( welded not bonded
• Work surface: 316L Stainless steel
• Polished acrylic sloped front panel
• Excellent appearance I visibility
• Good stability to light and heat
• Compatible with all cleaning agents
AIRLOCK CHAMBER 
• Rigid white welded PVC
• Internal pressure control management
• Inner door and outer door control
RTP TRANSFER SYSTEM FOR WASTE REMOVAL 
• 160mm RTP port
• 160mm RTC container flange with attached bag
GLOVE SYSTEM 
• Oval shaped gloveports, size 1 O" x 14"
• PVC sleeve I PVC cuff ring I Non-Latex gloves
VENTILATION/ FILTRATION SYSTEM 
• HEPA filtered AHU mounted above chamber
• Unidiredional laminar airflow top to bottom
• Pre-filter located on each HEPA filter
• HEPA filtered exhaust system
FEATURES INCLUDED WITH EACH ISOLATOR 
• LED based lighting system
• Comfort support frame with lockable casters
• Stainless steel IV bar provided along the top
• Eledrical outlets inside the chamber
DOCUMENTATION 
• Operating and Maintenance manual
• Validation support documents

DYNAMIC DESIGN PHARMA INC. - joe.sacca@dynamicdesignpharma.com - Phone (760) 448-5259 
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For MAC 10 4x4, please see manual form #267278.
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■  Critical Operation Conditions of the MAC 10 

1. Touching the HEPA filter will damage it and void the warranty on the filter. The screen is only to protect against an 
accidental ‘touch’ of the filter. Never place a hand or tool on the filter. Never lie filter face flat down on a surface always 
have filter on its side to protect from damage.

2. Prior to powering the unit, verify the voltage on the label and that the unit has been wired to the correct voltage. The 
serial number label on the top of the Mac 10 unit has the required voltage.

3. To ensure you order the proper replacement parts or complete MAC 10 unit, record the part number and serial number. 
This information is located on the serial number label, located adjacent to the electrical box. If you can’t locate the Sales 
Order Number, please contact ENVIRCO for this information. Once obtained, record the information for reference.

■  Part Numbers Covered by this Manual

11202-XXX MAC 10 LEDC 2x4      (600x1210mm) Standard Filter
11203-XXX MAC 10 LEDC 2x3½   (600x1057mm) Standard Filter 
11204-XXX MAC 10 LEDC 2x3      (600x905mm) Standard Filter
11205-XXX MAC 10 LEDC 2x2      (600x600mm) Standard Filter
11206-XXX MAC 10 LEDC 2x4      (600x12101mm) RSR/E Filter
11207-XXX MAC 10 LEDC 2x3½   (600x1057mm) RSR/E Filter
11208-XXX MAC 10 LEDC 2x3      (600x905mm) RSR/E Filter
11209-XXX MAC 10 LEDC 2x2      (600x600mm) RSR/E Filter

Note: CON4 Univeral Control Card is also referenced as model # ENV1028.

Units come set in manual mode from 
the factory. Please review installation 
requirements and set up with your end user 
(See page 8 for complete set up instructions).
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■  Warning 

TO REDUCE THE RISK OF FIRE, ELECTRICAL SHOCK, OR INJURY TO PERSONS, OBSERVE THE FOLLOWING: 

A. Installation work and electrical wiring must be done by qualified person(s) in accordance with all applicable codes and 
standards, including fire-rated construction.

B. When cutting or drilling into wall or ceiling, do not damage electrical wiring and other hidden utilities.
C. If this unit is to be installed over an area using liquid, such as water or chemical cleaning solutions, it must be marked as 

appropriate for the application.
D. Use this unit only in the manner intended by the manufacturer. If you have any questions, contact the manufacturer.
E. Before servicing or cleaning the unit, switch power off at unit service panel and lock service panel to prevent power from 

being switched on accidentally.

ENVIRCO USA
101 McNeill Road
Sanford, NC 27330
Tel: (919) 775-2201
Tel: (800) 884-0002
Fax: (800) 458-2379
Email: info@envirco.com

ENVIRCO Europe
Ruskin Air Mangement
South Street, Whitstable
Kent, CT5 3DU, UK
Tel: +44 (0) 1227.276100
Fax: +44 (0) 1227.264262
Email: sales@envirco.co.uk 

ENVIRCO Asia
Johnson Controls Hong Kong Limited
12/F., Octa Tower
8 Lam Chak Street
Kowloon Bay, Hong Kong
Tel: +852.2590.0012
Fax: +852.2516.5648
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■  Installation 

Note: The MAC 10 LEDC Fan Filter Unit is completely assembled at the factory with the exception of the optional ¼” (0.64 
cm)-20 eyebolts that are used when hanging the unit from an engineered support system (eyebolts not included and need to 
be ordered separately, p/n 222449-001) and installation of the HEPA/ULPA filters for RSR/E units only.

Step 1. Carefully remove the unit from the shipping carton and inspect for any damage that may have occurred during 
transportation (See Figure 1). 
                                                                                                               

Recommendation:                                                                                  
Review mode settings                
at this time as specified 
for installation 
(see page 7 for controls). 

                                                                        Figure 1: Unboxing

Step 2. If using rigidly supported grid (usually 2” (50 mm) or wider), raise unit through ceiling and lower onto the gasketed grid. 
If using a flexible grid (typically supported with wires), the unit must be secured to an engineered support system with s-hooks 
and chain. Screw the four eyebolts into the nutserts on the lid assembly before lifting into an overhead position (see Figure 2).  
Note: Confirm fan dimensions to match T-grid dimensions.

Figure 2: Hanger Supports   

Step 2.1. If using a support grid, continue...
Step 3. Raise the unit and secure it into place using the chosen support system method suspended from a structural support 
bracing.
Step 4. Have an electrician wire the unit to the appropriate voltage, according to the wiring diagram (page 17), and all national 
and local electrical codes. All units are equipped with a three position terminal block for field connection. Verify correct single-
phase power, before energizing units.
Step 5. Turn on the power using the rocker switch (ON/OFF) located on the electrical box. For RSR/E units, let the unit run for 
a few hours to purge off particulate (if filters are shipped loose) that may be adhered to the inside of the unit before installing 
the filters. Do not run fan at full speed as this may cause overload condition.
Note: Your fan filter may have been shipped separately. Controls have been shipped separately.

EYEBOLT

FAN FILTER 
UNIT

 Note:  When ordering RSR and RSRE 
units, the HEPA filters may be shipped 
separately to be installed into units after 
the fan box has been installed.
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■  Unit Control Box 

2.1. ON/OFF Switch - Speed/Airflow Adjustment
All MAC 10 LEDC units are equipped with a two-position rocker switch (ON/OFF), which is located on the front side of the 
electrical box, on top of the unit. All units are furnished with a Universal Control Card to enable adjustment of airflow or be set 
to your means of communication. (see Page 7 for Universal Card Card Set Up).
 

Figure 3 : Electrical Box Face

Note: The CAT5e/RJ45 network ports are non-directional (i.e. in or out). Be sure to examine your cabling to insure 
that there is no cross-over wired cables.

Manual 
Speed 

Potentiometer

ON/OFF 
Switch

CAT 5e 
Network Cables  

(RJ45 Connector) 

RPM 
Test Probe  
Jack Comm

Electrical Knock Out
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■  Universal Control Card (ENV1028) Set Up 

CON4 UNIVERSAL CONTROL CARD - PRODUCT OVERVIEW
ENVIRCO’s ENV1028 Universal Control Card provides MODBUS network and analog control capabilities to an ENVIRCO Fan Filter 
Unit equipped with an electrically commutated motor.  Three different control modes provide installation versatility by allowing the 
FFU to be controlled via MODBUS RTU network, analog 0-10 VDC control signal, or by adjusting the onboard potentiometer.  The 
ENV1028 Universal Control Card is fully compatible with all of ENVIRCO’s plug & play System Control Consoles using MODBUS 
RTU.  Additional details of the controls modes are provided on page 8.

FEATURES
• Networkable Via MODBUS RTU
• 0-10 VDC Analog Control
• Manual Control Via Onboard Potentiometer
• Simple Connections

• RJ45 For Networking Connection
• Screw Terminals For Analog Control
• Test Probe Jacks For DC mV Signal Output Of The Following...

• RPM
• Motor Control Set Point

• LED Diagnostics
• Support for external LED (10mA) remote status notification via 2 Pin MTA connector
• Onboard green LED for Board Status notification
• Onboard red LED for Network Traffic

• Powered from Network or Local Supply

 

CONTROL MODE DIP SWITCH

NETWORKING
ADDRESSING DIP SWITCH

DUAL RJ-45 JACKS FOR CAT 5 CABLE

RED LED FOR NET ACTIVITY
GREEN LED FOR SYSTEM/RPM STATUS

RPM TEST PROBE JACK "SIGNAL"
MANUAL SPEED POT RPM TEST PROBE JACK "COM"

ANALOG INPUT "SIGNAL"

ANALOG INPUT "COM"

INCOMING POWER 24VAC

COMMON
MOTOR CONTROL HARNESS CONECTOR

EXTERNAL
LED CONNECTOR

1 1 2 3 4 5 6 7 82

S1 S2

Note: CON4 Univeral Control Card is also referenced as model # ENV1028.
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CONTROL MODES
 
The ENV1028 operates in one of three selectable modes. The Mode is selected using DIP Switch S1.

• MANUAL control, on-board potentiometer
• ANALOG control, Remote 0-10 VDC
• NETWORK control, MODBUS RTU 

 

                          

1

2ON ADE02 1 3 4 5 6 7 8
O
N

2

1

2ON ADE02 1 3 4 5 6 7 8
O
N

2

1

2ON ADE02 1 3 4 5 6 7 8
O
N

2

Manual Mode = 1 OFF 2 OFF

Analog Mode = 1 ON 2 OFF

Network Mode = 1 OFF 2 ON

1

2ON ADE02 1 3 4 5 6 7 8
O
N

2

Network Mode = 1 ON 2 ON

Note: Network mode can be configured using either DIP switch setting shown above.  
DIP switch pictorials are for reference and may be labeled differently by the manufacturer. 
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Manual Control Mode:
In Manual control mode, the motor speed is set using the onboard potentiometer. Onboard potentiometer rotation is clockwise to 
increase the motor output.  

Analog Control Mode:
In ANALOG control mode, the motor output is set using an external 0-10 VDC demand signal.

Network Control Mode:
In NETWORK control mode, the motor output is set using MODBUS Register 2. Motor output is specified as a value from 0 to 100 
representing a percentage of motor torque output.  Each ENV1028 in a MODBUS network must be set to a unique address. The ad-
dress value is set in binary format using the eight DIP switches of switch bank (S2).  A maximum of 200 ENV1028 devices are 
recommended per local area network(LAN).  If an ENVIRCO ACC Control Console is the MODBUS master, then addresses should 
be assigned within the address range supported by the Control Console.  Address zero should not be used as it is reserved for global 
commands.  Address switch settings are only checked by the ENV1028 at power-up. Power must be cycled (OFF/ON) before any 
changes take effect.

1

2ON ADE02 1 3 4 5 6 7 8
O
N

2
Control Mode
DIP Switches

S1

Addess DIP Switches
S2

Note: Network mode can be configured using either DIP switch setting shown above. DIP switch pictorials are for 
reference and may be labeled differently by the manufacturer.

Registers relevant to this mode (see chart on page 11):
• Register 1 “Start/Stop” (R/W)

– To enable motor, write a value of 1; To disable motor, write a value of 0
• Register 2 “Motor Set Speed” (R/W)

– Motor Target speed value. Values may be written from 0 to 100
• Register 6 “RPM” (R)

– Motor RPM. Read from the motor
• Register 12 “Actual Motor Speed Instruction” (R)

– Speed control signal applied to the motor by the ENV1028.
(R/W) = Read/Write, (R) = Read Only

Example of binary S2 switch settings

1 2 3 4 5 6 7 8

ON DIP

1
 

1 2 3 4 5 6 7 8

ON DIP

11
 

1 2 3 4 5 6 7 8

ON DIP

21

1 2 3 4 5 6 7 8

ON DIP

2
1 2 3 4 5 6 7 8

ON DIP

12
1 2 3 4 5 6 7 8

ON DIP

22

1 2 3 4 5 6 7 8

ON DIP

3
1 2 3 4 5 6 7 8

ON DIP

13
1 2 3 4 5 6 7 8

ON DIP

23

1 2 3 4 5 6 7 8

ON DIP

4
1 2 3 4 5 6 7 8

ON DIP

14
1 2 3 4 5 6 7 8

ON DIP

24

1 2 3 4 5 6 7 8

ON DIP

5
1 2 3 4 5 6 7 8

ON DIP

15
1 2 3 4 5 6 7 8

ON DIP

25

1 2 3 4 5 6 7 8

ON DIP

6
1 2 3 4 5 6 7 8

ON DIP

16
1 2 3 4 5 6 7 8

ON DIP

26

1 2 3 4 5 6 7 8

ON DIP

7
1 2 3 4 5 6 7 8

ON DIP

17
1 2 3 4 5 6 7 8

ON DIP

27

1 2 3 4 5 6 7 8

ON DIP

8
1 2 3 4 5 6 7 8

ON DIP

18
1 2 3 4 5 6 7 8

ON DIP

28

1 2 3 4 5 6 7 8

ON DIP

9
1 2 3 4 5 6 7 8

ON DIP

19
1 2 3 4 5 6 7 8

ON DIP

29

1 2 3 4 5 6 7 8

ON DIP

10
1 2 3 4 5 6 7 8

ON DIP

20
1 2 3 4 5 6 7 8

ON DIP

30
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ELECTRICAL SPECIFICATIONS
Control and Interface Signals:
1. External Speed 0-10V Input

• Input impedance 20k Ohms.
• MIN ON-to-OFF threshold: 190mV
• MAX OFF-to-ON threshold: 240mV
• ON (~215mV) to 9.89V linearly scales 1 to 99% speed.
• 9.89V or more deadbands to 100% speed.

2. External LED Output
• 10mA regulated
• LED forward voltages up to 5V

3. RPM Signal
• Signal Value: mVDC = RPM
• Ex: 900mV = 900RPM
• RPM Output Range: ~ 0, 5 to 2000 RPM (0, 5mV to 2000 mV DC)
• RPM Output Resolution: 5RPM (Zero, 400 steps from 5 to 2000 RPM inclusive)

Electrical and Environmental Specifications:
Specification Min Typical Max Units
Input Voltage 22 24 42 VAC
Supply Frequency 50 50/60 60 Hz
Input Power Consumption na na 0.5 VA
Ambient Operating Temperature 0 25 50 C

Test Probe JacksPoints:

The test probe jacks may be used to measure the motor rpm or the PWM signal that is being output to the motor.
• In Manual or Analog Control Mode with a S2 #1 address setting of 1 or greater, the test probe jacks output 0-2000 mVDC 

representing motor RPM.  By changing the address S2 #1 switch to 0, the test probe jacks will output 0-1000 mVDC 
representing 0-100% demand signal to the motor.  The address may be changed without interrupting power to the control card.

• In Network Control Mode, 0-2000 mVDC always represents RPM.

LED Indicators:
• Onboard Status LED:

The Onboard Status LED is software controlled by the unit microcontroller. The Status LED is solid ON when RPM reported by 
the motor is greater than zero and OFF when RPM reported by the motor is zero.

• External Status LED:
Support for an external Status LED (10mA current-controlled driver), via a 2-pin MTA connector, for remote system status 
notification. The external Status LED operates in the same manner as the Onboard Status LED.

• Onboard Net LED:
The Onboard Net LED is driven directly by the receive data signal. The NET LED shows all network traffic on a 2-wire network. 
The NET LED is intended to confirm low-level network connectivity, independent of microcontroller or firmware functionality. If 
A/B network wires are swapped, the NET LED will be normally on, providing quick diagnostics of this common condition.

RJ45 Network Cable Connections:
1 2 3 4 5 6 7 8

Bus Power 
Pass Through

0V (GND) RS-485 0V (GND) Bus Power 
Pass Through+ NC NC -

Net LED Status Definition
LED OFF Power Lost or No Communications
LED Flickering Network Data Traffic In Progress
LED ON A/B network wires are swapped

Red Network LED Green Status LED



MAC 10® LEDC 
Fan Filter Unit

11Innovators in Clean Air Technology   |   www.envirco.com   |   Operation & Maintenance

I n s t a l l a t i o n  &  S e r v i c e  M a n u a l

COMMUNICATION SPECIFICATIONS

Overview:
• MODBUS RTU protocol over RS485 (serial)
• 9600 baud rate, word length is 8, parity is none(n), stop bits=1
• 255 unique address values selectable by S2 switch settings
       (recommended network node capacity 200 nodes)
• Slew rate limited transceivers for improved network performance MODBUS Register Summary Table 

• DO NOT USE CROSSOVER CABLES.  THIS MAY DAMAGE THE CONTROL CARD OR RENDER IT NON-OPERATIONAL.

MODBUS Register Specifications:
Register Name R/W Values & Defaults Units Origin Comments

1 RUN/STOP RW 0,1 1 RAM power up from REG 14
2 DEMAND RW 0-100 % RAM power up from REG 10
6 SPEED R 0,5-2000 RPM LIVE
7 ANA1 R 0-1000 - LIVE Onboard Pot 0-1000=0-100%
9 STATUS R see detail - LIVE

10 DEFAULT SPEED RW 0-100 50 EEPROM applies to network only
12 CURRENT SPEED R 0-100 - LIVE
14 DEFAULT RUN/STOP RW 0,1 1 EEPROM applies in network mode only
24 ANA2 R 0-1000 - LIVE 0-10V input 0-1000=0-10VDC

 
To reset non-volatile registers to factory default values, write 170 (AA hex) to Register 14, and then cycle power.

Note: Register 24 may be read in network mode to determine the value of 0-10VDC signal that may be connected. 
For example, a pressure transducer may be connected to indicate unit interal static pressure.
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■  Troubleshooting 

Mode Choice:
Verify mode setting choice to DIP switch S1 (Control Mode), which is manual mode and then retry.

Motor Issues in Manual Mode: 
(If you are in a network or analog mode, contact your controls contractor for troubleshooting assistance; if you continue to 
need assistance, contact the factory.)

Unit is not adjustable:
 
Step 1. Check incoming power supply for proper voltage (120,208-240,277/24). 
Step 2. Verify that rotation of the manual speed potentiometer does not change the RPM. If rotating does nothing, remove 
the electrical box cover, then remove the 4-pin motor connector from the control board and reinstall 180 degrees rotated. 
Also insure that the 4-pin connection wires are pushed down securely onto connector pins. Again adjust the knob to verify 
proper fan operation. Note: The 4 pin connector is on the 1/8” white cable from motor.

Low Air Velocity:

Step 1. Check incoming power supply for proper voltage (120,208-240,277/24).
Step 2. Check to be sure that the manual speed potentiometer is set correctly.
Step 3. Examine the HEPA filter.

High Air Velocity:

Step 1. Check incoming power supply for proper voltage (120,208-240,277/24).
Step 2. Check to be sure that the air flow settings are correct.

Filter Issues:

Non-Laminar Flow and/or Excessive Contamination:

Step 1. Insure that no large obstructions are upstream of airflow pattern.
Step 2. Determine that no other air-moving devices are operating in or around clean room which disrupt room’s  
             airflow pattern.
Step 3. Check air velocity and if low, conduct the “Low Air Velocity” procedure outlined above.

If failure continues, contact ENVIRCO Technical Support at 800-884-0002. 

Net LED Status Definition
Green LED OFF Power Lost or No Communications
Green LED Flickering Network Data Traffic In Progress
Green LED ON A/B network wires are swapped

Red Network LED Green Status LED
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Infrared Speed Control (Optional) 

The Flow-Set is a handheld infrared remote control configured to adjust the ENVIRCO Mac 10 LE-DC unit. 

An EVO/ECM-IRC control sends the motors a FLOW INDEX and a GO signal. The motor sends back a status signal that is connected 
to a red lamp. The control includes an infrared remote receiver.

The Flow-Set handheld remote sends infrared remote commands to the EVO/ECM-IRC control, allowing remote adjustment of the 
Motor. (See Figure 10). Using the Flow-Set, you can turn the motor on/off, adjust the flow index from 1-100 and read the current
settings. 

Point the Flow-Set at the Flow-Set target (red lamp if the motor is on) on the equipment. Operate the on/off button or any of the four  
↑↓  buttons. The green lamp near the Flow-Set target lights, indicating you are in an adjustment session. Continue to operate the on/
off button or any of the four  ↑↓ buttons to achieve the desired settings. 

Press the Enter button to save your new settings and exit the adjustment session. Press the Clear button to delete your new settings, 
revert to the IQ settings and exit the adjustment session. If you enter an adjustment session and do not make any adjustments for 15 
minutes, the adjustment session automatically clears.

Use the Clear button to read the current settings. Point the Flow-Set at the Flow-Set target and press the Clear button. A green lamp 
begins to flash indicating the signal was received. The flash sequence indicates the current flow index. The sequence occurs in two 
sets. The tens (1st) set uses long flashes to indicate the tens digit. The units (2nd) set uses short flashes to indicate the units digit. An 
extra long flash in the tens set or the units set indicates the value of the corresponding digit is zero.

• A flow index of 24 flashes two longs, then 4 shorts.
• A flow index of 89 flashes 8 longs, then 9 shorts.
• A flow index of 30 flashes 3 longs, then an extra long.
• A flow index of 04 flashes an extra long, then 4 short.
• A flow index of 100 flashes 10 longs, then an extra long.

Use the On/Off button to turn the motor on or off. Point the Flow-Set at the Flow-Set target on the equipment and press the on/off 
button. If you press Enter while the motor is off, the motor stays off, even through a power on/off cycle. 

Adjust the flow index using the ↑↓ buttons. The ↑↓ button pair on the left adjusts the index ↑↓ 10. The ↑↓ button pair on the right adjusts 
the flow index ↑↓1. Using the ↑↓10 pair, you can quickly move the index up and down. Using the ↑↓1 pair, you can precisely set the 
index to achieve the desired flow. During an adjustment session, the green lamp blinks each time you make a valid entry. If the flow 
index is already 100, and you try to increase the flow index, the green lamp does not blink, and the increase does not occur. If the 
flow index is at 91 and you press the ↑↓10 buttons, the green lamp does not blink and the increase does not occur because your entry 
would take the index above 100. When the flow index is greater than 90, use the ↑↓1 button to increase the index. The ↑↓1 and ↑↓10 
keys respond in a like manner when you try to set the flow index below 1. (Zero is not a valid flow index).

Batteries

Two AA batteries power the EVO/IRC-Handheld Controller. (See Figure 10). Remove 
the sliding door on the back of the unit to expose the battery compartment. Remove 
the old batteries. Insert the new batteries in the position indicated by the battery 
pictures
molded into the bottom of the battery compartment. The battery spring clips are 
difficult, so you may need to use a small screwdriver to “shoehorn” the batteries into 
place.

For maximum battery life, store the EVO/IRC- Handheld Controller so the buttons 
are not pressed. While current drain is minimum when the unit is not sending infrared 
signals, some battery current is drawn to sense the pressed key.
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■  Cleaning the LEDC Pre-filter (foam) 

Tools Required: None.

Note: To keep the filter in top operating condition, washing 
the foam prefilter is recommended every three to six months. 

Step 1. To gain access to the prefilter, remove the ceiling 
panel next to the unit, if applicable.
Step 2. Switch the ON-OFF switch to the off position.
Step 3. Remove the 20”x20” prefilter from the snap-in frame. (See Figure X)
Step 4. Clean the prefilter by hand washing in water with a mild detergent or by using a vacuum cleaner. Allow prefilter to 
dry completely before replacing.
Step 5. Reassemble by reversing the above steps.

WARNING 
DISCONNECT THE UNIT FROM THE ELECTRICAL 

POWER SOURCE BEFORE ATTEMPTING 
ANY SERVICE

■  Changing the LEDC Pre-filter (pleated) 

Tools Required: None.

Note: To keep the filter in top operating condition replacing the pleated prefilter is recommended every twelve months or 
sooner.

Step 1. To gain access to the prefilter, remove the ceiling panel next to the unit, if applicable.
Step 2. Switch the ON-OFF switch to the off position.
Step 3. Remove the prefilter from the snap-in frame. The beverage frame has slots that have to be depressed to release the 
filter from the prefilter housing (See figure below)
Step 4. After removing the new G4 pleated prefilter from the box, remove the die cut slots from the beverage board frame 
and install on prefilter bracket.
Step 5. Reassemble by reversing the above steps.

ON/OFF Switch 
(foam pre�lter)
16” x 23”

ON/OFF Switch 

20” x 20”
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■  Service: Removal and Replacement of Standard HEPA/ULPA Filters 

Note: All filters should be visually inspected for freight damage before installation.  It is necessary to use two workers when 
removing the filter and for installation to avoid twisting or separation of the media seals.  Handle the filter only by the frame 
and never place anything on the upstream filter side of the filter. Additionally, it is important to keep the filter level to prevent 
any shearing force on the media itself.

For Standard Filters:
Tools Required: Phillips Head Driver, Battery Operated Drill with 5/32 drill bit, Rivet Hand Tool, Ø5/32 aluminum rivet grip 
range .126-.187

Step 1. Remove unit from ceiling.
Step 2. Remove the 10 screws holding the HEPA/ULPA filter to the lid assembly.
Step 3. Lift the lid assembly off the HEPA/ULPA filter (see Figure). Remove Filter deflectors using 5/32 drill bit. Keep filter 
deflectors to install in new filter. Discard the used filter as per requirements of the applicable regulations. Carefully install the 
filter deflectors into the new filter using the 5/32 rivets. Do not touch or place the filter deflectors on the HEPA/ULPA media 
pack. This could cause tears in the filter pack.
Step 4. Before replacing with the new filter, carefully inspect the new filter for any visible damage. Also inspect the gasket 
and the T-Bar to insure a tight seal. Replace if necessary. 
Step 5. To replace filter, raise the filter and rotate into position in the ceiling grid (with power off) , then lower the plenum 
housing into place. Reconnect wiring and hardware from previous steps that have been removed.
Step 6. Restore power and verify proper operation of FFU.

WARNING 
DISCONNECT THE UNIT FROM THE ELECTRICAL 

POWER SOURCE BEFORE ATTEMPTING 
ANY SERVICE

WARNING 
THE STANDARD FILTER IS PROTECTED WITH AN 

EXPANDED METAL FACE SCREEN. THIS IS
NEVER TO BE USED TO HANDLE THE FILTER.  

IT IS ONLY FOR PROTECTION AGAINST AN 
ACCIDENTAL TOUCH OF THE FILTER.  

ONLY HANDLE THE FILTER BY THE FRAME.

Standard Filter Change

On/Off Switch

Lid Assembly

#8 Screws (10x)

Ø5/32 Rivet (6x)Filter Deflector

HEPA/ULPA Filter

Electrical Knock Out
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RSR/E Filter Change RSR/E Sheet Metal Filter Replacement

WARNING 
DISCONNECT THE UNIT FROM THE ELECTRICAL 

POWER SOURCE BEFORE ATTEMPTING 
ANY SERVICE

WARNING 
THE STANDARD FILTER IS PROTECTED WITH AN 

EXPANDED METAL FACE SCREEN. THIS IS
NEVER TO BE USED TO HANDLE THE FILTER.  

IT IS ONLY FOR PROTECTION AGAINST AN 
ACCIDENTAL TOUCH OF THE FILTER.  

ONLY HANDLE THE FILTER BY THE FRAME.

■  Service: Removal and Replacement of RSR/E Filters 

Note: All filters should be visually inspected for freight damage before installation.  It is necessary to use two workers when 
removing the filter and for installation to avoid twisting or separation of the media seals.  Handle the filter only by the frame 
and never place anything on the upstream filter side of the filter. Additionally, it is important to keep the filter level to prevent 
any shearing force on the media itself.

For RSR/E Filters:
Tools Required: Phillips Head Driver, Battery Operated Drill, 3/16” hex head ball driver (2ea) 
Step 1. With the power off, remove the diffuser screen by removing the 6 each 10-32x1/2 screws, then carefully place in a 
safe location.
Step 2.  Loosen the six 1/4x12 socket head screws far enough to rotate the eight filter clips 90°. The filter may be loose 
enough to drop during this operation. If not, slowly pull the filter away from the knife-edge seal, taking care not to touch the 
filter face during this operation. It is important to pull the filter slowly away from the seal, so that the gel remains in the filter 
gel track.
Step 3. Carefully clean plenum assembly knife edge surface of residual gel material. 
Step 4. Inspect filter for visible damage, if damaged set aside for replacement or repair.
Step 5. Inspect the gel seal, if reinstalling the removed filter. Determine if the gel has lost its ability to seal (i.e. the gel should 
reform to cover the track without voids or openings), if so repair the gel material or consider replacement of filter.
Step 6. Place the filter evenly against the filter-sealing surface of the RSR unit. Reposition filter clips and screws. The clips 
should be rotated and angled into place. It is recommended that workers work on each corner of the filter simultaneously, 
holding the filter seated into the track. Hand tighten clips from opposite corners evenly until all clamps are tightened.
Step 7. Reinstall diffuser screen by hand-tightening the screws.
Step 8. Determine if recertification or testing of replacement is required. 
Step 9: Restore power to FFU and verify proper operation of FFU.

Filter

Filter Clip

¼ -20 
Cap 

Screw

10-32 
PHP 

Screws

Knife- Edge 
Seal

Gel Track

Diffuser  
Screen

Fan Filter Unit 

Filter Clip and
Screw (typ 6) 

2-Piece Welded 
Plenum Housing

Diffuser Screen 
Screws (typ 6) 

Filter
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■  Service: Standard and RSR Motor Removal and Installation 

Tools Required: Phillips Head Driver, Battery Operated Drill, (2) 8” adjustable wrenches, 10 mm hex head wrench,  
#2 screwdriver, and slip joint pliers

Step 1. To gain access to the motor, remove the ceiling panel next to the unit, if applicable.
Step 2. Switch the ON-OFF switch to the off position.
Step 3. Loosen the electrical box cover screws (2), and slide/lift off cover. 
Step 4. Make note of all wire routing and locations for later reinstallation.
Step 5. Disconnect motor wire harnesses from the electrical box housing and remove the tubing for test port, if installed.
Step 6. Remove the eight mounting screws to free the motor/blower assembly from the lid assembly. If using power drivers, 
set the unit to a low torque setting to avoid stripping the sheet metal screws. Carefully remove housing assembly, paying 
attention to wire routing.
Step 7. Using an adjustable wrench loosen the two set screws that attach the blower wheel to the motor shaft.
Step 8. Mark the location of the motor support bracket (belly band), then loosen the bolt just enough to allow the motor 
support bracket to slid off the motor.
Step 9. Using the removed motor, mark the new motor with the location of the motor support bracket.
Step 10. Replace with the new motor and reassemble by reversing the above steps 1-8. Set the spacing at 0.25” (6.35 mm) 
clearance between the blower and the upper motor plate/prefilter frame. This will give a 0.11” overlap between the venturi 
ring and the blower.

WARNING 
DISCONNECT THE UNIT FROM THE ELECTRICAL 

POWER SOURCE BEFORE ATTEMPTING 
ANY SERVICE

WARNING 
ELECTRICAL SERVICE SHOULD ONLY  

BE PERFORMED BY A LICENSED  
OR QUALIFIED ELECTRICIAN.

Motor/Electrical Removal

Blower Wheel 

Venturi Ring 
Motor

Prefilter
20”x 20”

ON/OFF Switch 
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■  Service: RSR/E Motor Removal and Installation 

Note: Minimum 2 person project.  
Tools Required: 3/16 Ball Driver, Phillips screw bit, Head Driver, Battery Operated Drill, (2) 8” adjustable wrenches, 10 mm 
hex head wrench, #2 standard screwdriver, and slip joint pliers

Step 1. To gain access to the motor, remove the gel seal filter.
Step 2. Prior to removing motor/blower assembly, remove blower wheel to expose motor connectors on motor. Using an 
adjustable wrench loosen the two set screws that attach the blower wheel to the motor shaft. Disconnect both cable pin 
connectors from the motor.
Step 3. While supporting the motor blower assembly from below, remove the six screws on the underside of the venturi ring 
and lower the assembly. (See Figure 7). Note the baffle does not have to be removed to remove the motor/blower assembly.
Step 4. Before removal of the motor mount bracket, measure the precise location of the bracket on the motor. Remove the 
bracket.
Step 5. Replace with the new motor and reassemble by reversing the above steps. Set the location of the motor mount 
bracket as measured (see above Step 6). Set the spacing at 0.25” (6.35 mm) clearance between the blower and the upper 
motor plate/prefilter frame creating a 0.11” (2.80 mm) overlap between the wheel and the venturi ring. When reinstalling the 
assembly, align the plate to insure that the leads will reach the electrical box.

WARNING 
DISCONNECT THE UNIT FROM THE ELECTRICAL 

POWER SOURCE BEFORE ATTEMPTING 
ANY SERVICE

WARNING 
ELECTRICAL SERVICE SHOULD ONLY  

BE PERFORMED BY A LICENSED  
OR QUALIFIED ELECTRICIAN.

Motor/Electrical Removal Motor Assembly

Electrical connectors 
located in inner 
prefilter wall 

Plenum

Gel Seal Filter

Motor/Blower
Assy

Screen

Baffle Assembly 

Venturi
Ring

Motor

Blower
Wheel

Loosen Bolt to 
remove Motor 
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TN1004
Changing from GE to Nidec Motors in the Field 

TN1004, Aug/16

T E C H N I C A L  N O T E

■ Changing out from GE 2.3 to Nidec PerfectSpeed DC Motors in the field
The ENVIRCO DC family of Fan Filter Units has previously used the GE 2.3 motor that was purchased 
by Regal Beloit. The older models have GE 2.3 motors that have become obsolete and are replaced 
with the new Regal Beloit model EON. The EON motor is currently being evaluated and you will be 
receiving a new manufactured motor named Nidec PerfectSpeed.

When you order a replacement motor they will be a form and fit 
replacement, except for the cable that connects to the control 
board and the motor.  The new Nidec motor will require you to 
replace the cable. The old cable was a sixteen pin connector 
while the new motor cable will have a four pin connector as 
shown in the photo to the right. 

Please use the new cable with the new four pin connector to 
connect your new motor. The cable number will be determined 
by the build style of your unit.

■ Nidec Part References
18 in Standard Build 63751-015
12 in RSRE Build  63751-016
15 ft Whip   63751-017

■ Old Cable References
The power cable, has remained the same for the new motor and will be reused. 
The rest of the fit and function will be a direct replacement. Follow the procedure 
in the IOM for motor swap for your particular FFU. 

■ Contact Us
Contact ENVIRCO sales or technical team for any assistance needed.

Old Cable Style

Old Cable Style

New Cable Style

Note: GE 2.3 motors are obsolete.
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T E C H N I C A L  N O T E S

©2012 Envirco®. Envirco® is a registered trademark of Air System Components, Inc. All product specifications reflect available information at the printing of this brochure. 
Envirco® reserves the right to revise or modify products and/or specifications without notice. 

Envirco USA
101 McNeill Road
Sanford, NC 27330, USA
Tel: 919.775.2201
Toll Free: 800.884.0002
Fax:800.458.2379
www.envirco.com
email: info@envirco.com

European Sales
The Cavendish Centre
Winnall Close
Winchester, Hampshire,
S023 OLB, UK
Tel:+44(0)1962.840465
Fax:+44(0)1962.828619
www.envirco.com
email: TrionEMEAService@airsysco.com

Asian Sales and Manufacturing
Building #1
No.19 Xiangpu Road, Shenpu, SIP
Jiangsu Province, PRC 215021
Tel: +86.512.62967272
Fax: +86.512.62967221
email: info@envirco.com

TN1004
Changing from GE to Nidec Motors in the Field 

■ MAC 10 Motor Cable Configurations
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TN1002
MAC10® Design with VAV Boxes

ENVIRCO USA
101 McNeill Road
Sanford, NC 27330
Tel: 919.775.2201
Toll Free: 800.884.0002
Fax: 800.458.2379
www.envirco.com
info@envirco.com

ENVIRCO Europe
Ruskin Air Management Ltd.
South Street, Whitstable
Kent, CT5 3DU, UK
Tel: +44 (0) 1227.276100
Fax: +44 (0) 1227.264262
www.envirco.co.uk
sales@envirco.co.uk

ENVIRCO Asia
Johnson Controls Hong Kong Limited
12/F., Octa Tower
8 Lam Chak Street
Kowloon Bay, Hong Kong
Tel: +852.2590.0012
Fax: +852.2516.5648
www.johnsoncontrols.com

T E C H N I C A L  N O T E

TN1002, Aug/16

■ MAC 10 designs with Duct Collar, VAV or constant air box and fan coils
For applications requiring powered fan filter units and a ducted connection our recommendations 
would be to use the MAC10 LEDC (ECM motor) or Mac10 Original ( PSC motor) 

■ Feature
 » MAC10 LEDC
 - Power conservation and high airflow
 » MAC10 Original
 - Lower unit cost

■ Caution
 » MAC10 IQ is not recommend for the above design 

For applications when you use a VAV box or Constant Airflow Terminal, Duct Collars or Fan 
coils. The design engineer must advise the contractor or air balancer that the air supply 
needs to be balanced. If you do not balance the air supply properly you have the potential 
to starve or over feed the fan with air causing the motor to stall which can damage the fan 
motor. This also can be minimized by notifying ENVIRCO beforehand for assistance. The 
ECM motors used in the IQ design are a Microprocessor controlled motor and are designed 
to maintain a constant air volume. When two controllers are compensating the air volume at 
the same time, the motor microprocessor is unable to stabilize the airflow and will shut itself 
down if it cannot find a stable operating point.

In addition to properly balancing the airflow to the Fan: you should prepare a sequence of 
operations turning on FFU’s prior to energizing the Air Handler to prevent potential backward 
rotation of the blower wheel which can prevent motor rotating in the proper direction  and will 
reduce airflow and cause eventual shutdown. The drive components inside the ECM motors 
are self-testing and sized for the motor being used inside the unit they can’t compete with the 
airflows from a duct blower motor. 

© 2016 ENVIRCO®. ENVIRCO® is a registered trademark of Air System Components, Inc. Air System Components, Inc. is a subsidiary of Johnson Controls Inc. All product specifications reflect 
available information at the printing of this brochure. ENVIRCO® reserves the right to revise or modify products and/or specifications without notice. 
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■  Wiring Diagrams 

Universal Card Wiring Diagram

4 pin 
Control 
Cable

5 pin 
Power  
Cable

4 Pin MTA  
Motor Connector

Remote Run  
Indicator LED



MAC 10® LEDC 
Fan Filter Unit

23Innovators in Clean Air Technology   |   www.envirco.com   |   Operation & Maintenance

I n s t a l l a t i o n  &  S e r v i c e  M a n u a l

■  Wiring Diagrams 

Infrared Control
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■  Replacement Parts List 

Model Part Number Description

MAC 10 LEDC 2X2 1/3HP
24397-003 Motor - ECM 1/3 HP (Program Installed) 120V / 220V
24397-004 Motor - ECM 1/3 HP (Program Installed) 277V

MAC 10 LEDC 2X4 1/3HP
24397-012 Motor - ECM 1/3 HP (Program Installed) 120V / 220V
24397-013 Motor - ECM 1/3 HP (Program Installed) 277V

MAC 10 LEDC STD

24504-001 Motor Blower 2X4 120V
24504-001 Motor Blower 2X4 220V
24504-001 Motor Blower 2X4 - CE 220V
24504-002 Motor Blower 2X4 277V
24397-012 Motor 2X4 120/240
24397-013 Motor 2X4 277V
24397-003 Motor 2X2 120/240V
24397-004 Motor 2X2 277V

63720 Choke 3.0AMPS 120V
63667 Transformer 120V
63666 Transformer 220V - CE 24VAC
63666 Transformer 208-240V
63665 Transformer 277V 24VAC

38511-001 Motor Mount Clip
62964 Venturi Ring
64015 Blower Wheel

63751-015 Motor Harness, 18” (Standard build)
63751-016 Motor Harness, 12” (RSRE only )
63751-017 Motor Harness, 15 FT 
63759-001 IR Sensor Harness

63758 IR Sensor Harness without Sensor
63951-002 Visual Control Unit - EVO
62981-038 Foam Prefilter 20 X 20 X .5 - MERV 4
64125-001 30/30 Prefilter 20 X 20 X 20 - MERV 8

63970 MODBUS Card 1004/4
63970-003 MODBUS Card 1014.1.32 REV
63415-003 Pressure Switch

265888 Universal Card CON4

MAC 10 LEDC / NIDEC

S266587-007 2x4 Motor Asm 120/240V - Nidec
S266587-008 2x4 Motor Asm 277V - Nidec
S266587-009 2x3 Motor Asm 120/240V - Nidec
S266587-010 2x3 Motor Asm 277V - Nidec
S266587-017 2x4 RSRE Motor Asm 120/240V - Nidec
S266587-018 2x4 RSRE Motor Asm 277V - Nidec
S266587-019 2x3 RSRE Motor Asm 120/240V - Nidec
S266587-020 2x3 RSRE Motor Asm 277V - Nidec

MAC 10 IQ

63739-002 Switch, Rocker Dpst Wht/Wht
63752-001 IQ Motor Harness, 5-pin 120v  15” LONG (W/ YEL JUMPER), STD, RSR
38532-001 Deflector - Filter, 2x4

62968 Gasket, Neop .125x.5
63388 Grommet 5/8 Id 1 1/8 Od

94800-001 Carton, MAC10
94801-014 Insert, Cardboard
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■  Limted Warranty

LIMITED WARRANTY: Unless otherwise expressly stated 
in ENVIRCO’s published specifications for the Goods, 
ENVIRCO warrants that Goods are free from defects in 
material and workmanship, except for services which are 
warranted to be performed in a competent and diligent manner 
in accordance with any mutually agreed specifications. The 
foregoing warranty shall apply for eighteen (18) months from 
the date of shipment from ENVIRCO’s facility, except for 
services for which the warranty shall apply for ninety (90) 
days from the date of performance (the “Warranty Period”). 
Provided Buyer informs ENVIRCO in writing of any breach 
of warranty prior to the expiration of the applicable Warranty 
Period, ENVIRCO shall, as its sole obligation and Buyer’s 
sole and exclusive remedy for any breach of this warranty, 
repair or replace/re-perform the Goods which gave rise to the 
breach or, at ENVIRCO’ option, refund the amounts paid by 
Buyer for the Goods which gave rise to the breach. Any repair, 
replacement or re-performance by ENVIRCO hereunder 
shall not extend the applicable Warranty Period. The parties 
shall mutually agree on the specifications of any test to 
determine the presence of a defect. Unless otherwise agreed 
upon by ENVIRCO in writing, Buyer shall bear the costs of 
access, de-installation, re-installation and transportation of 
Goods to ENVIRCO and back to Buyer. These warranties 
and remedies are conditioned upon (a) the proper storage, 
installation, operation, and maintenance of the Goods and 
conformance with the proper operation instruction manuals 
provided by ENVIRCO or its suppliers or subcontractors, (b) 
Buyer keeping proper records of operation and maintenance 
during the applicable Warranty Period and providing 
ENVIRCO access to those records, and (c) modification 
or repair of the Goods only as authorized by ENVIRCO. 
ENVIRCO does not warrant the Goods or any repaired or 
replacement parts against normal wear and tear or damage 
caused by misuse, accident, or use against the instructions 
of ENVIRCO. Any modification or repair of any of the Goods 
not authorized by ENVIRCO shall render the warranty null 
and void. EXCEPT AS EXPRESSLY SET FORTH HEREIN, 
ENVIRCO MAKES NO OTHER WARRANTIES, EXPRESS 
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, NON-
INFRINGEMENT OR FITNESS FOR A PARTICULAR 
PURPOSE WHICH ARE HEREBY DISCLAIMED TO THE 
EXTENT PERMITTED BY APPLICABLE LAW. 

■  Testing 

Each MAC 10 LEDC filter unit is thoroughly tested at the 
factory before shipment. However, because of the “rigors” of 
shipping, ENVIRCO encourages its re-test after installation. 

ENVIRCO recommends that the customer contact an 
independent organization, with technicians trained and 
experienced in performance evaluation and maintenance of 
clean air equipment.

HEPA filters (Type J) are tested to IEST-RP-00034. ULPA 
filters are tested to (Type F) IEST-RP-00034. All filters are UL 
900 recognized. Your filters may have special requirements, 
please see original engineering specifications for you specific 
project.

All units that are airflow tested at ENVIRCO are tested using 
a Shortridge Airdata Multimeter 870 with a Velgrid head. The 
recommended method of reading is to place one corner of 
the Velgrid head 1-1/4” from the corner of the filter face and 
then take four reading evenly spaced along the four foot 
side, then repeat these reads three additional times. This 
gives a total of 8 reading to test the unit. All advertised data 
is based on using the Velgrid with 8 readings (128 velocity 
points). ENVIRCO recognized the using 8 reading during a 
cleanroom start-up may be time consuming and recommends 
using 4 Velgrid readings taken on each 2x2 filter section will 
approximate the same as 8 readings.

Additional independent testing on the ENVIRCO Mac 10 
2x4, 2x2, 2x3, and 2x3½ shows that using one-2x4 or two-
2x2 hoods simultaneously give airflow data (cfm) with 5 
percent of a duct traverse using 10 diameters of straight duct 
upstream of the fan intake.
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Industrial 
Cleanroom Products 

 » MAC 10® Original

 » MAC 10® IQ™

 » MAC 10® IQ™ LAF

 » MAC 10® LEAC™

 » MAC 10® LEAC2™

 » MAC 10® LEDC™

 » Ducted Ceiling Module: 
DCM & RSR 

 » AC or DC Control Systems

 » MAC-T Ceiling Grid System

Hospital & Healthcare
Hospital & Healthcare

 » IsoClean® and IsoClean 
with Ultraviolet Light

 » AirCeil®

 » Hospi-Gard® Room 
Pressure Monitor

Enviramedic Products
 » HOR Horizontal Flow 

Enclosure

 » HCF Horizontal Flow 
Surgery Room

 » VOR Vertical Flow Surgery 
Isolator

Pharmaceutical
Pharmaceutical &  
Medical Device

 » Unimodule M2 Vertical 
Laminar Flow Workstation

 » METD 100% Exhausted 
Vertical Flow Workstation

 » Laminar Downflow Module

Laboratory & Research
Laboratory & Research

 » 100-Plus Horizontal or 
Vertical Flow Clean Bench

 » Unidirectional Flow 
Horizontal Flow Bench (LF)

 » TT Table Top Horizontal 
Flow Clean Bench

 » EnviraLab Sterility Module: 
ESM

Clean air solutions built for you. 
M O R E   I N F O R M A T I O N   A V A I L A B L E   A T   W W W . E N V I R C O . C O M  

ENVIRCO® 

101 McNeill Road | Sanford, NC 27330, USA 

tel: 919.775.2201 | toll free: 800.884.0002 | fax: 800.458.2379

www.envirco.com | email: info@envirco.com
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MECHANICAL FAUCETS

201-AGN8AE35-319AB
Manual Faucets

Product Type___________________________________________________
Deck Mounted 8" Fixed Centers Concealed Hot and Cold Water Sink
Faucet

Features & Specifications___________________________________________________
• 8" Fixed Centers
• 8" Rigid / Swing Gooseneck Spout 
• 1.5 GPM (5.7 L/min) Aerator 
• 6" Elbow Blade  Handle
• Quaturn Compression Operating  Cartridge
• 1/2" NPSM Supply Inlets and Coupling Nut for 3/8" or 1/2" Flexible
Riser
• ECAST® design provides durable construction with total lead content
equal to or less than 0.25% by weighted average
• CFNow! Item Ships in 3 Days

Performance Specification___________________________________________________
• Rated Operating Pressure: 20-125 PSI
• Rated Operating Temperature: 40-140ºF

Warranty___________________________________________________
• Lifetime Limited Faucet Warranty
• 5-Year Limited Cartridge Warranty
• 1-Year Limited Finish Warranty

Codes & Standards___________________________________________________
• ASME A112.18.1/CSA B125.1
• Certified to NSF/ANSI 61, Section 9 by CSA
• California Health and Safety Code 116875 (AB1953-2006)
• Vermont Bill S.152
• NSF/ANSI 372 Low Lead Content
• ADA ANSI/ICC A117.1
• CALGreen

ECAST products are intended for installation where state laws and local
codes mandate lead content levels or in any location where lead content
is a concern.

Last Revision: 06/15/2016 • Date Printed: 07/14/2017 • Product specifications subject to change without notice

2100 South Clearwater Drive
Des Plaines, IL

P: 847/803-5000
F: 847/803-5454

Technical: 800/TEC-TRUE
www.chicagofaucets.com



201-AGN8AE35-319AB
Manual Faucets

Architect/Engineer Specification________________________________________________________________________________________________________
Chicago Faucets No. 201-AGN8AE35-319AB, Sink Faucet for hot and cold water, concealed deck-mount with 8" fixed centers, chrome plated.
Rigid/swing gooseneck spout, 8" center-to-center. 1.5 GPM (5.7 L/min) pressure compensating Softflo aerator. 6" metal elbow blade handles with
sixteen-point, tapered broach and secured blue and red index buttons. Quaturn™ rebuildable compression cartridge, opens and closes 90°, closes
with water pressure, features square, tapered stem. 1/2" NPSM supply inlets and coupling nut for 3/8" or 1/2" flexible riser. Mounting hardware
included. ECAST® construction with less than 0.25% lead content by weighted average. CALGreen compliant. This product meets ADA ANSI/ICC
A117.1 requirements and is tested and certified to industry standards: ASME A112.18.1/CSA B125.1, Certified to NSF/ANSI 61, Section 9 by CSA,
California Health and Safety Code 116875 (AB1953-2006), Vermont Bill S.152, NSF/ANSI 372 Low Lead Content, and California Green Building
Standards Code (CALGreen).

Operation and Maintenance________________________________________________________________________________________________________
Installation should be in accordance with local plumbing codes. Flush all pipes thoroughly before installation. After installation, remove spout outlet or
flow control and flush faucet thoroughly to clear any debris. Care should be taken when cleaning the product. Do not use abrasive cleaners,
chemicals or solvents as they can result in surface damage. Use mild soap and warm water for cleaning and protecting the life of Chicago Faucet
products. For specific operation and maintenance refer to the installation instructions and repair parts documents that are located at 
www.chicagofaucets.com.

Chicago Faucets, member of the Geberit Group, is the leading brand of commercial faucets and fittings in the United States, offering a complete
range of products for schools, laboratories, hospitals, office buildings, food service, airports and sport facilities. Call 1.800.TECTRUE or
1.847.803.5000 Option 1 for installation or other technical assistance.

Last Revision: 06/15/2016 • Date Printed: 07/14/2017 • Product specifications subject to change without notice

2100 South Clearwater Drive
Des Plaines, IL

P: 847/803-5000
F: 847/803-5454

Technical: 800/TEC-TRUE
www.chicagofaucets.com
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P R O D U C T  D A T A  S H E E T

■ USP 797 Introduction
A Second Generation FFU
While ENVIRCO® has introduced a variety of proprietary products, 
one of its most successful continues to be the MAC 10® family of 
fan filter units (FFUs). We add to this industry’s leading line of 
products a second generation FFU, the MAC 10® LEDC, which 
features the most control options and the most versatile control 
system available on the market today. 

A Green Product Solution
The MAC 10® LEDC FFU helps provide opportunities to earn 
LEED* with its energy-saving features. Note: LEED (Leadership 
in Energy and Environmental Design) is the rating system of US 
Green Building Council which building designs are certified.

By taking advantage of a unique combination of EC motor technology coupled with ENVIRCO’s proprietary baffling system and 
backward inclined fan, the LEDC leads the industry in energy-efficiency. Its electronically commutated (EC) motor with internal 
microprocessor offers high performance and delivers long motor life with energy consumption rates as low as 90W @ 90 fpm. 

Utilizing ENVIRCO’s experience in FFU development, the LEDC also features low sound levels of 52 dBA, which are a MAC 10® 
family benchmark.

ENVIRCO® MAC 10® FFUs are used worldwide for a variety of critical clean air applications. Learn more about how you can 
benefit from the LEDC in your next critical room application. Contact your local ENVIRCO® representative or visit us on the web at  
www.envirco.com.

■ Standard Features
 » New Universal Control Card

 - Network Speed Control, MODBUS RTU

 - Manual Speed Control, On-Board Potentiometer

 - Analog Speed Control, Remote 0-10V
 » Electronically Commutated (EC) brushless motor with internal 

microprocessor
 » High Efficiency Particulate Air (HEPA) Filter: 99.99% efficient  

@ 0.3 micron
 » 1.0 in. wg (200 Pa) of external static capability
 » Backward-inclined centrifugal fan
 » Walkable plenum (excluding prefilter), rated to 250 lbs.
 » Washable pre-filter
 » Manufactured to IEST recommended practices
 » Available in 2 x 2, 2 x 3, 2 x 4 and 4 x 4 sizes
 » cUL listed (115V, 208-240V, 277V) with standard UL 900 filter,  

File number E152685 (UL507)
 » Mill finished aluminum exterior

■ Optional Features
 » Room-side Replaceable Filter (RSR)
 » Room-side Replaceable Filter and Motor Assembly 

(RSRE)
 » Infrared Speed Control: Room-side airflow adjustment 

with a hand-held remote control
 » Ducted Inlet Connection (shipped loose)

 - 10” (254 mm)
 - 12” (305 mm)
 - 14” (356 mm)

 » Direct connection to air conditioning supply
 » Flow-through light fixture provides illumination with 

minimal airflow disruption
 » Powder coat white paint or stainless steel housing
 » Room-side 3/8” Challenge Ports: Convenient aerosol 

challenge and HEPA filter testing. Standard on RSE 
and RSRE units

 » CE certified on 230V units
 » ULPA 99.9995% at 0.12 micron PTFE and low boron.
 » 3/4” Knife Edge: Permits easy placement in gel track 

ceiling grid system (available on RSR and RSRE units 
only)

 » Pleated MERV 8 pre-filter available
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■ Dimensions

C

A

B

RSR / RSRE Type

C

A

B

Standard Type

■ Performance MAC 10® LEDC 
  

Nominal  
Unit Size

Active Filter 
Face Area 
(Sq. Ft.)

Max. 
CFM

Watts @ 
Max. CFM

CFM @ 
90 FPM

Watts @ 
90 FPM

Sound dBA 
@ 90 FPM

Unit 
Weight

Dimensions
AxBxC (in)

2x4 LEDC 7.2 950 250 650 90 52 66 23.63 x 47.63 x 14.32 
(600 x 1210 x 364)

2x3 LEDC 5.3 650 150 470 65 47 52 23.63 x 35.63 x 14.32
(600 x 905 x 364)

2x2 LEDC* 3.5 410 145 315 85 46 41 23.63 x 23.63 x 14.32
(600 x 600 x 364)

2x4 LEDC RSR/RSRE 5.3 850 240 477 65 47 71 23.63 x 47.63 x 16.43
(600 x 1210 x 417)

2x3 LEDC RSR/RSRE 3.8 650 150 340 45 43 54 23.63 x 35.63 x 16.43
(600 x 905 x 417)

2x2* LEDC RSR/RSRE 2.3 350 130 210 50 46 44 23.63 x 23.63 x 16.43
(600 x 600 x 364)

Notes:
Performance tested in accordance with the (ANSI/AMCA 210-07), (ANSI/ASHRAE 51-07) test standards for Certified Aerodynamic Performance Rating.
Max CFM rating based on free air volumes @ high speed motor setting.
90 fpm values based on active filter face area. BTU = Watts x 3.413.

MAC 10® LEDC:
MAC 10® LEDC 115V, 50/60HZ 1 Phase = 2.75 F.L.A., 208-240V 50/60HZ 1 Phase = 1.75 F.L.A., 277V 60 HZ 1 Phase = 1.35 F.L.A.
MAC 10® LEDC 2x2 115V-5.0 F.L.A. 2x2 208-240V 33.0 FL.A. 277V 2.5 F.L.A 

* All 2 x 2 units will be built with a forward curve fan utilizing the same technology as the MAC10® IQ sold today. Weights above are for aluminum units.  
For RSRE units, add 5 lbs. For stainless steel units, add 10 lbs.



model 7610
 

AXION®  MSR Sink Mount Eye/Face Wash

FEATURES & BENEFITS

VALVE
Units pull-down to activate design produces a full
continuous flow of water and provides an easy start to the
irrigation process.

SAFETY
8" x 10-3/4" (20.3 x 27.3 cm) universal emergency sign make
the unit easily detected in an emergency. Test card to
record weekly checks helps maintain the unit’s best
working quality.

MOUNTING
Unit mounts at the back of sink, or on a wall so when the
unit is not in use, it is as far out of the way as possible.

EYE/FACE WASH
AXION® MSR eye/face wash head (patent pending) uses
an inverted directional laminar flow to sweep
contaminants away from the vulnerable nasal cavity.

OPTIONS

Test Tag: SP170 is a green waterproof test card with space
for date and initials of inspector. Used to record weekly
testing of emergency equipment.
Emergency Alarm System : Model 9001.5, 1/2" 120 VAC
emergency alarm and light system. Buzzer and flashing
light are activated by a 1/2" IPS double pole, double throw
flow switch.
Thermostatic Mixing Valve: Model 9201EFE AXION®
Emergency Tempering Valve thermostatically mixes hot
and cold water to provide a safe fluid supply for a single
emergency eye/face wash, with a flow rate of 12 gpm
(38.8 L).
Thermostatic Mixing Valve: Model 9201EW AXION®
Emergency Tempering Valve thermostatically mixes hot
and cold water to provide a safe fluid supply for a single
emergency eye/face wash, with a flow rate of 10 gpm
(38.8 L).

For more information, visit www.hawsco.com or call (888)
640-4297.

SPECIFICATIONS

Model 7610 barrier-free sink/counter top or wall mount
eye/face wash with AXION® MSR eye/face wash head with
inverted directional laminar flow for Zero Vertical Velocity™
supplied by an integral 4.2 gpm flow control. Also included;
polished chrome brass single action pull-down valve body,
wheelchair accessibility, universal sign, and 1/2" O.D. (1.3 cm)
slip joint inlet.

APPLICATIONS

Where safety is of the utmost importance and the eyes of any
person may be exposed to injurious or corrosive materials,
suitable facilities for quick flushing and cleansing of the eyes
must be provided within the work area for immediate
emergency use. When installed properly, the stable
construction, counter top design of the 7610 is space efficient
with its rear mounting location, and can accommodate
barrier-free access.Model is certified by CSA to meet the ANSI
Z358.1 Standard for Emergency Eyewash and Shower
Equipment.

1455 Kleppe Lane :: Sparks, NV 89431 :: p. 775.359.4712 :: f. 775.359.7424 :: e. info@hawsco.com :: www.hawsco.com :: 23 February, 2017
DISCLAIMER: Continued product improvements make specifications subject to change without notice. Check www.hawsco.com for the latest product information and updates.
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MIN.
CLEARANCE

6"
152mm
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Ø3/32"
2.4mm

(REF.)
SINK

PIN
3-1/4"
83mm

83mm

3-3/4"
95mm

16-7/8"

429mm

7"
178mm

1/2" O.D.
SUPPLY (COLD)

16-1/2"
419mm

LOCKNUT

2-3/8"
60mm

2"
WALL

Ø 7/8"
22mm

ROLL

3

5

3

CAP

38mm
1-1/2" MAX.

  SET
SCREW

SEAL BASE WITH
SILICONE CAULK

1.  WHEN INSTALLING THIS UNIT, LOCAL, STATE, OR FEDERAL CODES SHOULD BE
     ADHERED TO FOR INSTALLATION DIMENSIONS (LOCATIONS), WASTE AND SUPPLY
     REQUIREMENTS OTHER THAN SHOWN.

2.  THE ANSI Z358.1-2009 STANDARD SPECIFIES EYEWASH NOZZLE HEIGHTS TO BE
     83.8cm (33 IN.) TO 114.3cm (45 IN.) ABOVE THE FLOOR AND 15.3cm (6 IN.) MINIMUM
     FROM WALL OR NEAREST OBSTRUCTION.

3   DRILL ONE Ø7/8" [22mm] HOLE AND ONE Ø3/32" HOLE WHERE UNIT IS TO BE
     INSTALLED. REFER TO MOUNTING HOLE DETAIL.

4.  THESE DIMENSIONS MAY VARY ±1/2" [6.4mm].

5   ASSEMBLE EYE/FACE WASH TO ARM, ORIENT TAB ON ASSEMBLY AWAY FROM USER.
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3-3/4"
95mm

7"
178mm

1/2" O.D.
SUPPLY
(COLD)

WALL

3

5

1-1/2"  MAX.
38mm

      33" TO 45"
83.8cm TO 114.3cm

16-1/2"
419mm

STEP 1

STEP 2

WALL MOUNT

DECK MOUNT
OFF POSITION

OFF POSITION

BASE

   SET
SCREW

EYEWASH
CONTROL
  VALVE

SEAL BASE WITH
SILICONE CAULK

NOTE DEPTH OF SET SCREW PRIOR TO LOOSENING.
LOOSEN SET SCREW AND ROTATE EYEWASH ARM 90
DEGREES CLOCKWISE (AS SHOWN) WHILE MAKING
SURE TO NOT ROTATE THE SPOOL. RETIGHTEN SET
SCREW IN NEW POSITION. ENSURE SET SCREW IS
PROPERLY SEATED IN THE INDENT. MAKE SURE THE
SET SCREW IS TIGHT AND AT ITS ORIGINAL DEPTH.
ENSURE CORRECT ARM ORIENTATION BEFORE
MOUNTING TO WALL. REFERENCE DRAWINGS AT RIGHT.

BASE

   SET
SCREW

SPOOL

UNIT IS SHIPPED IN DECK MOUNT CONFIGURATION. TO
CONVERT TO WALL MOUNT CONFIGURATION, POSITION
ARM IN "DECK MOUNT OFF POSITION" AS ABOVE.

   1"
25.4mm

CAP

16-7/8"
429mm

   1/2"
12.7mm

   SET
SCREW

 3-1/4"
83mm

OFF POSITION
DECK MOUNT

FLOOR
 LINE

FLOOR
 LINE

1.  WHEN INSTALLING THIS UNIT, LOCAL, STATE, OR FEDERAL CODES SHOULD BE
     ADHERED TO FOR INSTALLATION DIMENSIONS (LOCATIONS), WASTE AND SUPPLY
     REQUIREMENTS OTHER THAN SHOWN.

2.  THE ANSI Z358.1-2009 STANDARD SPECIFIES EYEWASH NOZZLE HEIGHTS TO BE
     83.8cm (33 IN.) TO 114.3cm (45 IN.) ABOVE THE FLOOR AND 15.3cm (6 IN.) MINIMUM
     FROM WALL OR NEAREST OBSTRUCTION.

3   DRILL ONE Ø7/8" [22mm] HOLE AND ONE Ø3/32" HOLE WHERE UNIT IS TO BE
     INSTALLED. REFER TO MOUNTING HOLE DETAIL.

4.  THESE DIMENSIONS MAY VARY ±1/2" [6.4mm].

5   ASSEMBLE EYE/FACE WASH TO ARM, ORIENT TAB ON ASSEMBLY AWAY FROM USER.
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     FROM WALL OR NEAREST OBSTRUCTION.

3   DRILL ONE Ø7/8" [22mm] HOLE AND ONE Ø3/32" HOLE WHERE UNIT IS TO BE
     INSTALLED. REFER TO MOUNTING HOLE DETAIL.

4.  THESE DIMENSIONS MAY VARY ±1/2" [6.4mm].
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INTEGRA GROUP
ADA COMPLIANT

INTEGRA DRAIN - SINGLE BOWL
LEDGE TYPE - 18 GA.

SLNADA2019A

SLN-ADA-2019-A-GR

* Cutout dimensions shown (Front-to-Back) x (Left-to-Right) - corners may be
  square or up to 1/2" radius.

CUTOUT DIMENSIONS
Model Number Front-to-Back Left-to-Right

SLN-ADA-2019-A-GR 19-1/4 18-1/4

SLN-ADA-2019-A-GR

(3) 1 1/2 DIA.
HOLES

20

14

161 1/2 1 1/2

R1 3
/4

R1 3
/4

4 
1/

2
TO 6 
1/

2

19

4 4

4 
1/

2

2
2 

3/
16

INTEGRA
DRAIN

6.07
Gallon

Capacity*

*CAPACITY MATTERS
Tight corner radius design. Capacitybased on 6-1/2" bowl depth.

 Faucet Hole Punching:

 (1) Hole Centered

 (2) Holes on 4" centers

 (3) Holes on 4 "centers(illustrated)


Alternate Punching:
Faucet Model: Punching required:

DEPTH -  MUST BE SPECIFIED:


4-1/2"
DEEP 

5"
DEEP 

5-1/2"
DEEP 

6"
DEEP 

6-1/2"
DEEP

ADA
Compliant

2014-2016-JUST MFG CO

  Integra Drain - seamlessly welded to sink creates  
  integral drain in sink, without additional parts or 
  rings. Reduces installation issues and leak potential. 
  Includes basket strainer and tailpiece. Flat grid avail-
                able in place of basket, specify I-SSF option.

INTEGRA 
D

RA
IN

 SYSTEM

Seamless die-drawn construction of 18 gauge type 304 
stainless steel. Interior and top surfaces satin blended No. 4 
finish. Fully coated under-side insulates for sound and 
reduces condensation. Straight sided compartment with 1-3/4” 
radius corners provides greater capacity. Self-rimming top 
mount with Grip-Rim Plus with stainless steel mounting 
channels. DIntegra Drain integral drain system.

Product Options

-GB Garbage disposal outlet

Integra St. Stl. Flat GridI-SSF
1

 DISPOSER SINKS DISCLAIMER NOTE:
Just Integra Drain sinks are designed for compatible disposers manufactured
by InSinkErator® which utilizes the Quick Lock® mounting system. Use of
other disposers may void the Just warranty.

InSinkErator® and Quick Lock® are trademarks of Emerson Electric Co.
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JUST MFG. COMPANY CONTINUES TO MAKE QUALITY AND FUNCTIONALITY A MARK OF THE JUST
PRODUCT LINE. WE RESERVE THE RIGHT TO CHANGE PRODUCT INFORMATION WITHOUT NOTICE.
DIMENSIONS MAY CHANGE AND MAY BE SUBJECT TO CHANGE WITHOUT NOTICE. NO RESPONSIBILITY
IS ASSUMED FOR USE OF SUPERCEDED OR VOIDED DATA.  JUST MFG. CO. SINKS ARE MADE IN THE
U.S.A. ALONG WITH FEATURES AND DIMENSIONS.     
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	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Mechanical and electrified door hardware for:
	a. Swinging doors.


	B. Exclusions:  Unless specifically listed in hardware sets, hardware is not specified in this section for:
	1. Windows
	2. Cabinets (casework), including locks in cabinets
	3. Signage
	4. Toilet accessories
	5. Overhead doors

	C. Related Sections:
	1. Division 01 Section “Alternates” for alternates affecting this section.
	2. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold installation specified in this section.
	3. Division 26 sections for connections to electrical power system and for low-voltage wiring.
	4. Division 28 sections for coordination with other components of electronic access control system.


	1.2 REFERENCES
	A. UL - Underwriters Laboratories
	1. UL 10B - Fire Test of Door Assemblies
	2. UL 10C - Positive Pressure Test of Fire Door Assemblies
	3. UL 1784 - Air Leakage Tests of Door Assemblies
	4. UL 305 - Panic Hardware

	B. DHI - Door and Hardware Institute
	1. Sequence and Format for the Hardware Schedule
	2. Recommended Locations for Builders Hardware
	3. Key Systems and Nomenclature

	C. ANSI - American National Standards Institute
	1. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and Specialties


	1.3 SUBMITTALS
	A. General:
	1. Submit in accordance with Conditions of Contract and Division 01 requirements.
	2. Highlight, encircle, or otherwise specifically identify on submittals deviations from Contract Documents, issues of incompatibility or other issues which may detrimentally affect the Work.
	3. Prior to forwarding submittal, comply with procedures for verifying existing door and frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” article, herein.

	B. Action Submittals:
	1. Product Data:  Product data including manufacturers’ technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	2. Riser and Wiring Diagrams:  After final approval of hardware schedule, submit details of electrified door hardware, indicating:
	a. Wiring Diagrams:  For power, signal, and control wiring and including:
	1) Details of interface of electrified door hardware and building safety and security systems.
	2) Schematic diagram of systems that interface with electrified door hardware.
	3) Point-to-point wiring.
	4) Risers.


	3. Samples for Verification:  If requested by Architect, submit production sample or sample installations of each type of exposed hardware unit in finish indicated, and tagged with full description for coordination with schedule.
	a. Samples will be returned to supplier in like-new condition.  Units that are acceptable to Architect may, after final check of operations, be incorporated into Work, within limitations of key coordination requirements.

	4. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as illustrated by Sequence of Format for the Hardware Schedule as published by the Door and Hardware Institute.  Indicate complete designations of each item required for...
	a. Door Index; include door number, heading number, and Architects hardware set number.
	b. Opening Lock Function Spreadsheet: List locking device and function for each opening.
	c. Type, style, function, size, and finish of each hardware item.
	d. Name and manufacturer of each item.
	e. Fastenings and other pertinent information.
	f. Location of each hardware set cross-referenced to indications on Drawings.
	g. Explanation of all abbreviations, symbols, and codes contained in schedule.
	h. Mounting locations for hardware.
	i. Door and frame sizes and materials.
	j. Name and phone number for local manufacturer's representative for each product.
	k. Operational Description of openings with any electrified hardware (locks, exits, electromagnetic locks, electric strikes, automatic operators, door position switches, magnetic holders or closer/holder units, and access control components). Operatio...
	1) Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings.  Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate fabrication of oth...


	5. Key Schedule:
	a. After Keying Conference, provide keying schedule listing levels of keying as well as explanation of key system's function, key symbols used and door numbers controlled.
	b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as guideline for nomenclature, definitions, and approach for selecting optimal keying system.
	c. Provide 3 copies of keying schedule for review prepared and detailed in accordance with referenced DHI publication.  Include schematic keying diagram and index each key to unique door designations.
	d. Index keying schedule by door number, keyset, hardware heading number, cross keying instructions, and special key stamping instructions.
	e. Provide one complete bitting list of key cuts and one key system schematic illustrating system usage and expansion.
	1) Forward bitting list, key cuts and key system schematic directly to Tri-City Medical Center, by means as directed by Tri-City Medical Center.

	f. Prepare key schedule by or under supervision of supplier, detailing Tri-City Medical Center’s final keying instructions for locks.

	6. Templates: After final approval of hardware schedule, provide templates for doors, frames and other work specified to be factory prepared for door hardware installation.

	C. Informational Submittals:
	1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant.
	2. Product Certificates for electrified door hardware, signed by manufacturer:
	a. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	3. Certificates of Compliance:
	a. Certificates of compliance for fire-rated hardware and installation instructions if requested by Architect or Authority Having Jurisdiction.
	b. Installer Training Meeting Certification:  Letter of compliance, signed by Contractor, attesting to completion of installer training meeting specified in “QUALITY ASSURANCE” article, herein.
	c. Electrified Hardware Coordination Conference Certification:  Letter of compliance, signed by Contractor, attesting to completion of electrified hardware coordination conference, specified in “QUALITY ASSURANCE” article, herein.

	4. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by qualified testing agency, for door hardware on doors located in accessible routes.
	5. Warranty:  Special warranty specified in this Section.

	D. Closeout Submittals:
	1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include:
	a. Complete information on care, maintenance, and adjustment; data on repair and replacement parts, and information on preservation of finishes.
	b. Catalog pages for each product.
	c. Name, address, and phone number of local representative for each manufacturer.
	d. Parts list for each product.
	e. Final approved hardware schedule, edited to reflect conditions as-installed.
	f. Final keying schedule
	g. Copies of floor plans with keying nomenclature
	h. As-installed wiring diagrams for each opening connected to power, both low voltage and 110 volts.
	i. Copy of warranties including appropriate reference numbers for manufacturers to identify project.



	1.4 QUALITY ASSURANCE
	A. Product Substitutions: Comply with product requirements stated in Division 01 and as specified herein.
	1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” including make or model number or other designation, provide product specified. (Note: Certain products have been selected for their unique characteristics and parti...
	a. Where no additional products or manufacturers are listed in product category, requirements for “No Substitute” govern product selection.

	2. Where products indicate “acceptable manufacturers” or “acceptable manufacturers and products”, provide product from specified manufacturers, subject to compliance with specified requirements and “Single Source Responsibility” requirements stated he...

	B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with record of successful in-service performance for supplying door hardware similar in quantity, type, and quality to that indicated for this Project.
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.
	4. Coordination Responsibility: Coordinate installation of electronic security hardware with Architect and electrical engineers and provide installation and technical data to Architect and other related subcontractors.
	a. Upon completion of electronic security hardware installation, inspect and verify that all components are working properly.


	C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade hardware with record of successful in-service performance for installing door hardware similar in quantity, type, and quality to that indicated for this Project.
	D. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless otherwise indicated.
	2. Manufacturers that perform electrical modifications and that are listed by testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.

	E. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products tested by Un...
	F. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies are required, provide door hardware that meets requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at tested pressure differential of 0.3-inch wg (75 Pa) of water.

	G. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction.
	H. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release latch.  Locks do not require use of key, tool, or special knowledge for operation.
	I. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with governing accessibility regulations cited in “REFERENCES” article, herein.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist and that operate with force of not more than 5 lbf (22.2 N).
	2. Maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.
	b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
	c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

	3. Bevel raised thresholds with slope of not more than 1:2.  Provide thresholds not more than 1/2 inch (13 mm) high.
	4. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of door.

	J. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01.
	1. Attendees: Tri-City Medical Center, Contractor, Architect, Installer, and Supplier’s Architectural Hardware Consultant.
	2. Incorporate keying conference decisions into final keying schedule after reviewing door hardware keying system including:
	a. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	b. Preliminary key system schematic diagram.
	c. Requirements for key control system.
	d. Requirements for access control.
	e. Address for delivery of keys.


	K. Pre-installation Conference:  Conduct conference at Project site
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Inspect and discuss preparatory work performed by other trades.
	3. Inspect and discuss electrical roughing-in for electrified door hardware.
	4. Review sequence of operation for each type of electrified door hardware.
	5. Review required testing, inspecting, and certifying procedures.

	L. Coordination Conferences:
	1. Installation Coordination Conference: Prior to hardware installation, schedule and hold meeting to review questions or concerns related to proper installation and adjustment of door hardware.
	a. Attendees: Door hardware supplier, door hardware installer, Contractor.
	b. After meeting, provide letter of compliance to Architect, indicating when meeting was held and who was in attendance.

	2. Electrified Hardware Coordination Conference: Prior to ordering electrified hardware, schedule and hold meeting to coordinate door hardware with security, electrical, doors and frames, and other related suppliers.
	a. Attendees: electrified door hardware supplier, doors and frames supplier, electrified door hardware installer, electrical subcontractor, Tri-City Medical Center, Architect and Contractor.
	b. After meeting, provide letter of compliance to Architect, indicating when coordination conference was held and who was in attendance.



	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	1. Deliver each article of hardware in manufacturer’s original packaging.

	C. Project Conditions:
	1. Maintain manufacturer-recommended environmental conditions throughout storage and installation periods.
	2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  Control handling and installation of hardware items so that completion of Work will not be delayed by hardware losses both before and after installation.

	D. Protection and Damage:
	1. Promptly replace products damaged during shipping.
	2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or repair products damaged during Work.
	3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical agent.

	E. Deliver keys to manufacturer of key control system for subsequent delivery to Tri-City Medical Center.
	F. Deliver keys and permanent cores to Tri-City Medical Center as directed.

	1.6 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...
	C. Security:  Coordinate installation of door hardware, keying, and access control with Tri-City Medical Center's security consultant.
	D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware with connections to power supplies and building safety and security systems.
	E. Existing Openings:  Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to sui...
	F. Direct shipments not permitted, unless approved by Contractor.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Years from date of Substantial Completion, for durations indicated.
	a. Closers:
	1) Mechanical: 30 years.

	b. Automatic Operators: 2 years.
	c. Exit Devices:
	1) Mechanical: 3 years.
	2) Electrified: 1 year.

	d. Locksets:
	1) Mechanical: 3 years.
	2) Electrified: 1 year.

	e. Continuous Hinges:  Lifetime warranty
	f. Key Blanks: Lifetime

	2. Warranty does not cover damage or faulty operation due to improper installation, improper use or abuse.



	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. The Tri-City Medical Center requires use of certain products for their unique characteristics and particular project suitability to insure continuity of existing and future performance and maintenance standards.  After investigating available produ...
	1. Where “No Substitute” is noted, submittals and substitution requests for other products will not be considered.

	B. Approval of manufacturers and/or products other than those listed as ”Scheduled Manufacturer ”  or “Acceptable Manufacturers”  in the individual article for the product category shall be in accordance with QUALITY ASSURANCE article, herein.
	C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is contingent upon those products providing all functions and features and meeting all requirements of scheduled manufacturer’s product.
	D. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish each item of hardware for proper installation and operation of door movement as shown.
	E. Where specified hardware is not adaptable to finished shape or size of members requiring hardware, furnish suitable types having same operation and quality as type specified, subject to Architect's approval.

	2.2 MATERIALS
	A. Fasteners
	1. Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.
	2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under any condition) screws to match hardware finish, or, if exposed in surfaces of other work, to match finish of this other work including prepared for paint surfac...
	3. Provide concealed fasteners for hardware units exposed when door is closed except when no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on opposite face is ex...
	4. Install hardware with fasteners provided by hardware manufacturer.

	B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for hardware installation.
	1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.


	2.3 HINGES
	A. Provide three-knuckle, concealed bearing hinges.
	1. Manufacturers and Products:
	a. Scheduled Manufacturer and Product: Ives 3CB series
	b. Acceptable Manufacturers and Products: Hager AB series, McKinney TA series


	B. Requirements:
	1. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:
	a. Exterior:  Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
	b. Interior:  Standard weight, steel, 4-1/2 inches (114 mm) high

	2. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
	a. Exterior:  Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
	b. Interior:  Heavy weight, steel, 5 inches (127 mm) high

	3. 2 inches or thicker doors:
	a. Exterior:  Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
	b. Interior:  Heavy weight, steel, 5 inches (127 mm) high

	4. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and one additional hinge for each 30 inches (762 mm) of additional door height.
	5. Where new hinges are specified for existing doors or existing frames, provide new hinges of identical size to hinge preparation present in existing door or existing frame.
	6. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	a. Steel Hinges:  Steel pins
	b. Non-Ferrous Hinges:  Stainless steel pins
	c. Out-Swinging Exterior Doors:  Non-removable pins
	d. Out-Swinging Interior Lockable Doors:  Non-removable pins
	e. Interior Non-lockable Doors:  Non-rising pins

	7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches (127 mm) at 2 inches (51 mm) or thicker doors.  Adjust hinge width as required for door, frame, and wall conditions to allow proper degree of opening.
	8. Doors 36 inches (914 mm) wide or less furnish hinges 4-1/2 inches (114 mm) high; doors greater than 36 inches (914 mm) wide furnish hinges 5 inches (127 mm) high, heavy weight or standard weight as specified.
	9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with sufficient number and wire gage to accommodate electric function of specified hardware. Locate electric hinge at second hinge from bottom or nearest to electrif...
	10. Provide mortar guard for each electrified hinge specified.
	11. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge per door leaf for doors 90 inches (2286 mm) or less in height. Provide one additional bearing hinge for each 30 inches (762 mm) of additional door height.


	2.4 CONTINUOUS HINGES
	A. Stainless Steel
	1. Manufacturers:
	a. Scheduled Manufacturer: Ives
	b. Acceptable Manufacturers: Markar, Stanley

	2. Requirements:
	a. Provide pin and barrel continuous hinges conforming to ANSI/BHMA A156.26, Grade 2.
	b. Provide pin and barrel continuous hinges fabricated from 14 gauge, type 304 stainless steel.
	c. Provide twin self-lubricated nylon bearings at each hinge knuckle, with 0.25-inch (6 mm) diameter stainless steel pin.
	d. Provide hinges capable of supporting door weights up to 600 pounds, and successfully tested for 1,500,000 cycles.
	e. On fire-rated doors, provide pin and barrel continuous hinges that are classified for use on rated doors by testing agency acceptable to authority having jurisdiction.
	f. Provide pin and barrel continuous hinges with electrified options as scheduled in the hardware sets. Provide with sufficient number and wire gage to accommodate electric function of specified hardware.
	g. Install hinges with fasteners supplied by manufacturer.
	h. Provide hinges with symmetrical hole pattern.



	2.5 ELECTRIC POWER TRANSFER
	A. Manufacturers:
	a. Scheduled Manufacturer: Von Duprin
	b. Acceptable Manufacturers: Falcon, ABH

	B. Provide power transfer with electrified options as scheduled in the hardware sets. Provide with number and gage of wires sufficient to accommodate electric function of specified hardware.
	C. Locate electric power transfer per manufacturer’s template and UL requirements, unless interference with operation of door or other hardware items.

	2.6 FLUSH BOLTS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Provide automatic, constant latching, and manual flush bolts with forged bronze or stainless steel face plates, extruded brass levers, and with wrought brass guides and strikes.  Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches...


	2.7 COORDINATORS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Where pairs of doors are equipped with automatic flush bolts, an astragal, or other hardware that requires synchronized closing of the doors, provide bar-type coordinating device, surface applied to underside of stop at frame head.
	2. Provide filler bar of correct length for unit to span entire width of opening, and appropriate brackets for parallel arm door closers and surface vertical rod exit device strikes.  Factory-prep coordinators for vertical rod devices if required.


	2.8 MORTISE LOCKS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: Corbin-Russwin ML2000 series
	2. Acceptable Manufacturers and Products: No Substitute

	B. Requirements:
	1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1 Operational, Grade 1 Security, and manufactured from heavy gauge steel, containing components of steel with a zinc dichromate plating for corrosion resistance.  Provide lock...
	2. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) throw stainless steel mechanical anti-friction latchbolt.  Provide deadbolt with full 1 inch (25 mm) throw, constructed of stainless steel.
	3. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
	4. Provide electrified options as scheduled in the hardware sets.  Where scheduled, provide a request to exit (RX) switch that is actuated with rotation of inside lever.
	5. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with wrought roses and external lever spring cages.  Provide thru-bolted levers with 2-piece spindles.
	a. Lever Design: Corbin-Russwin LWA.



	2.9 EXIT DEVICES
	A. Manufacturer and Product:
	1. Scheduled Manufacturer: Von Duprin 98 series
	2. Acceptable Manufacturers and Products: No Substitute.

	B. Manufacturers and Products:
	1. Scheduled Manufacturer: To establish standard of quality and design intent, exit device specifications have been based on Von Duprin products.  Products of other manufacturers meeting or exceeding design and performance requirements specified herei...

	C. Requirements:
	1. Provide exit devices tested to ANSI/BHMA A156.3-2014 Grade 1, UL certified to meet maximum 5 pound requirements according to the California Building Code section 11B-309.4,] and UL listed for Panic Exit or Fire Exit Hardware. Cylinders: Refer to “K...
	2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or aluminum, plated to standard architectural finishes to match balance of door hardware.
	3. Quiet Operation: Incorporate fluid damper or other device that eliminates noise of exit device operation.
	4. Touchpad: Extend minimum of one half of door width, but not the full length of exit device rail.  Provide end-cap with two-point attachment to door.  Match exit device finish, stainless steel for US26, US26D, US28, US32, and US32D finishes; and for...
	5. Provide rim devices with a dual cylinder or inside thumb turn cylinder option with a visual security indicator that identifies the trims locked/unlocked status of the door from the inside of the room. Indicator in unlocked state presents a 1/2 inch...
	6. Provide exit devices with deadlatching feature for security and for future addition of alarm kits and/or other electrical requirements.
	7. Provide exit devices with manufacturer’s approved strikes.
	8. Provide exit devices cut to door width and height. Locate exit devices at height recommended by exit device manufacturer, allowable by governing building codes, and approved by Architect.
	9. Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind devices.  Where glass trim or molding projects off face of door, provide glass bead kits.
	10. Where lever handles are specified as outside trim for exit devices, provide heavy-duty lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will travel to 90-degree down position when more than 35 pounds of torq...
	a. Lever Style: Match lever style of locksets.

	11. Provide UL labeled fire exit hardware for fire rated openings.
	12. Provide electrified options as scheduled in the hardware sets.


	2.10 POWER SUPPLIES
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: Schlage or Von Duprin PS900 series
	2. Acceptable Manufacturers and Products: Precision ELR series, Sargent 3500 series, Dynalock 5000 series, Folger Adam FABPS series, Securitron BPS series, Security Door Controls 600 series

	B. Requirements:
	1. Provide power supplies, recommended and approved by manufacturer of electrified locking component, for operation of electrified locks, electrified exit devices, magnetic locks, electric strikes, and other components requiring power supply.
	2. Provide appropriate quantity of power supplies necessary for proper operation of electrified locking components as recommended by manufacturer of electrified locking components with consideration for each electrified component using power supply, l...
	3. Provide regulated and filtered 24 VDC power supply , and UL class 2 listed.
	4. Options:
	a. Provide power supply, where specified, with internal capability of charging sealed backup batteries 24 VDC, in addition to operating DC load.
	b. Provide sealed batteries for battery back-up at each power supply where specified.
	c. Provide keyed power supply cabinet.

	5. Provide power supply in an enclosure, complete, and requiring 120VAC to fused input.
	6. Provide power supply with emergency release terminals, where specified, that allow release of all devices upon activation of fire alarm system complete with fire alarm input for initiating “no delay” exiting mode.


	2.11 CYLINDERS MATCH EXISTING KEY SYSTEM
	A. Manufacturers:
	1. Scheduled Manufacturer: Corbin-Russwin
	2. Acceptable Manufacturers: Unknown

	B. Requirements:
	1. Provide cylinders/cores, from the same manufacturer of locksets, compliant with ANSI/BHMA A156.5; latest revision, Section 12, Grade 1; permanent cylinders; cylinder face finished to match lockset, manufacturer’s series as indicated. Refer to “KEYI...
	2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project as indicated.
	a. Conventional cylinder with permanent core with open keyway.
	b. Keying:  Manufacturer-keyed permanent cylinders/cores, configured into keying system per “KEYING” article herein.
	c. Features:  Cylinders/cores shall incorporate the following features.

	3. Nickel silver bottom pins.
	4. Replaceable Construction Cores.
	a. Provide temporary construction cores replaceable by permanent cores, furnished in accordance with the following requirements.
	1) 12 construction change (day) keys.

	b. Tri-City Medical Center or Tri-City Medical Center’s Representative will replace temporary construction cores with permanent cores.



	2.12 KEYING match EXISTING key system
	A. Provide a factory registered keying system, complying with guidelines in ANSI/BHMA A156.28, incorporating decisions made at keying conference.
	B. Requirements:
	1. Provide permanent cylinders/cores keyed by the manufacturer according to the following key system.
	a. Keying system as directed by the Tri-City Medical Center.

	2. Forward bitting list and keys separately from cylinders, by means as directed by Tri-City Medical Center.  Failure to comply with forwarding requirements shall be cause for replacement of cylinders/cores involved at no additional cost to Tri-City M...
	3. Provide keys with the following features.
	a. Material:  Nickel silver; minimum thickness of .107-inch (2.3mm)

	4. Identification:
	a. Mark permanent cylinders/cores and keys with applicable blind code per DHI publication “Keying Systems and Nomenclature” for identification. Blind code marks shall not include actual key cuts.
	b. Identification stamping provisions must be approved by the Architect and Tri-City Medical Center.
	c. Stamp cylinders/cores and keys with Tri-City Medical Center’s unique key system facility code as established by the manufacturer; key symbol and embossed or stamped with “DO NOT DUPLICATE” along with the “PATENTED” or patent number to enforce the p...
	d. Failure to comply with stamping requirements shall be cause for replacement of keys involved at no additional cost to Tri-City Medical Center.
	e. Forward permanent cylinders/cores to Tri-City Medical Center, separately from keys, by means as directed by Tri-City Medical Center.

	5. Quantity: Furnish in the following quantities.
	a. Change (Day) Keys: 3 per cylinder/core.
	b. Permanent Control Keys: 3.
	c. Master Keys: 6.
	d. Unused balance of key blanks shall be furnished to Tri-City Medical Center with the cut keys.
	e. Extra Keys:
	1) 2 Presentation Keys
	2) 2 Construction Keys




	2.13 DOOR CLOSERS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: LCN 4040XP series
	2. Acceptable Manufacturers and Products: Sargent 281/281P10/281TJ series factory assembled (without PRV)

	B. Requirements:
	1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA certified independent testing laboratory.  Stamp units with date of manufacture code.
	2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast iron cylinder, and full complement bearings at shaft.
	3. Cylinder Body: 1-1/2 inch (38 mm) diameter, with 5/8 inch (16 mm) diameter double heat-treated pinion journal.
	4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.
	5. Spring Power: Continuously adjustable over full range of closer sizes, and providing reduced opening force as required by accessibility codes and standards.
	6. Hydraulic Regulation: By tamper-proof, non-critical valves with separate adjustment for latch speed, general speed, and backcheck.
	7. Provide closers with a solid forged steel main arms and factory assembled heavy-duty forged forearms for parallel arm closers.
	8. Pressure Relief Valve (PRV) Technology: Not permitted.
	9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating finish which has been certified to exceed 100 hours salt spray testing as described in ANSI/BHMA Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI).
	10. Provide special templates, drop plates, mounting brackets, or adapters for arms as required for details, overhead stops, and other door hardware items interfering with closer mounting.


	2.14 ELECTRO-MECHANICAL AUTOMATIC OPERATORS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: LCN Senior Swing
	2. Acceptable Manufacturers and Products: Besam Swingmaster MP, Horton 4000LE series

	B. Requirements:
	1. Provide low energy automatic operator units that are electro-mechanical design complying with ANSI/BHMA A156.19.
	a. Opening:  Powered by DC motor working through reduction gears.
	b. Closing: Spring force.
	c. Manual, hydraulic, or chain drive closers: Not permitted.
	d. Operation:  Motor is off when door is in closing mode.  Door can be manually operated with power on or off without damage to operator.   Provide variable adjustments, including opening and closing speed adjustment.
	e. Cover:  Aluminum.

	2. Provide units with manual off/auto/hold-open switch, push and go function to activate power operator, vestibule interface delay, electric lock delay, hold-open delay adjustable from 2 to 30 seconds, and logic terminal to interface with accessories,...
	3. Provide drop plates, brackets, or adapters for arms as required to suit details.
	4. Provide hard-wired motion sensors and/or actuator switches for operation as specified.  Provide weather-resistant actuators at exterior applications.
	5. Provide key switches, with LED’s, recommended and approved by manufacturer of automatic operator as required for function as described in operation description of hardware sets.  Cylinders: Refer to “KEYING” article, herein.
	6. Provide complete assemblies of controls, switches, power supplies, relays, and parts/material recommended and approved by manufacturer of automatic operator for each individual leaf. Actuators control both doors simultaneously at pairs.  Sequence o...
	7. Provide units with inputs for smoke evacuation doors, where specified, which allow doors to power open upon fire alarm activation and hold open indefinitely or until fire alarm is reset, presence detector input, which prevents closed door from open...


	2.15 PROTECTION PLATES
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm) thick, beveled four edges as scheduled.  Furnish with sheet metal or wood screws, finished to match plates.
	2. Sizes of plates:
	a. Kick Plates: 10 inches (254 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs
	b. Mop Plates: 4 inches (102 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs
	c. Armor Plates: 36 inches (914 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs



	2.16 DOOR STOPS AND HOLDERS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Provide door stops at each door leaf:
	1. Provide wall stops wherever possible. Provide convex type where mortise type locks are used and concave type where cylindrical type locks are used.
	2. Where a wall stop cannot be used, provide universal floor stops for low or high rise options.
	3. Where wall or floor stop cannot be used, provide medium duty surface mounted overhead stop.


	2.17 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING
	A. Manufacturers:
	1. Scheduled Manufacturer:  Zero International
	2. Acceptable Manufacturers: National Guard, Pemko

	B. Requirements:
	1. Provide thresholds, weather-stripping (including door sweeps, seals, and astragals) and gasketing systems (including smoke, sound, and light) as specified and per architectural details.  Match finish of other items.
	2. Size of thresholds:
	a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width
	b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width

	3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient or flexible seal strip is easily replaceable and readily available.


	2.18 FINSHES
	A. Finish:  BHMA 626/652 (US26D); except:
	1. Hinges at Exterior Doors:  BHMA 630 (US32D)
	2. Continuous Hinges:  BHMA 630 (US32D)
	3. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D)
	4. Protection Plates:  BHMA 630 (US32D)
	5. Overhead Stops and Holders:  BHMA 630 (US32D)
	6. Door Closers:  Powder Coat to Match
	7. Wall Stops:  BHMA 630 (US32D)
	8. Latch Protectors:  BHMA 630 (US32D)
	9. Weatherstripping:  Clear Anodized Aluminum
	10. Thresholds:  Mill Finish Aluminum



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affe...
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.
	2. Custom Steel Doors and Frames:  HMMA 831.
	3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each hardware item in compliance with manufacturer’s instructions and recommendations, using only fasteners provided by manufacturer.
	C. Do not install surface mounted items until finishes have been completed on substrate.  Protect all installed hardware during painting.
	D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.
	F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive clearance.
	G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than quantity recommended by manufacturer for application indicated or one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, un...
	H. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with permanent cores as indicated in keying section.

	I. Wiring: Coordinate with Division 26, ELECTRICAL sections for:
	1. Conduit, junction boxes and wire pulls.
	2. Connections to and from power supplies to electrified hardware.
	3. Connections to fire/smoke alarm system and smoke evacuation system.
	4. Connection of wire to door position switches and wire runs to central room or area, as directed by Architect.
	5. Testing and labeling wires with Architect’s opening number.

	J. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and other public spaces unless approved by Architect.
	L. Power Supplies:  Locate power supplies as indicated or, if not indicated, above accessible ceilings or in equipment room, or alternate location as directed by Architect.
	1. Configuration:  Provide least number of power supplies required to adequately serve doors with electrified door hardware.

	M. Thresholds:  Set thresholds in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	N. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they may impede traffic or present tripping hazard.
	O. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	P. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	Q. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.3 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensur...

	3.4 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Provide training for Tri-City Medical Center's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.6 DOOR HARDWARE SCHEDULE
	A. Locksets, exit devices, and other hardware items are referenced in the following hardware sets for series, type and function. Refer to the above-specifications for special features, options, cylinders/keying, and other requirements.
	B. Hardware Sets:
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	230010 MECHANICAL GENERAL REQUIREMENTS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. The General Conditions and Supplementary Conditions shall apply to and form part of this Division.

	1.02 SUMMARY
	A. Work includes, but is not limited to, the following:
	B. Work not included in this division:

	1.03 DEFINITIONS
	A. Unless otherwise specified, "all clarification form," "field direction by," "submittals to," "approved by," "processed by," "permission from," and like mentioned herein shall mean from/by/to Architect.
	B. "Provide" means furnish and install referenced item with all appurtenances.
	C. "Shall" indicates a mandatory requirement.
	D. "Air conditioning" is defined as the treatment and/or handling of any air to any degree by the systems shown on the drawings and herein specified and is not restricted to refrigerated cooling.

	1.04 DELIVERY AND STORAGE OF MATERIALS
	A. Provide for the safety and good condition of all materials and equipment until final acceptance by the Owner.  Protect all materials and equipment from damage from any cause whatever, and provide adequate and proper storage facilities during the progress of the work.  Replace all damaged and defective work, material or equipment prior to filing application for final acceptance.  Properly protect all openings to equipment, piping, ductwork, accessories, etc. from dirt, dust, and debris prior to and during installation of the work.

	1.05 CODES AND STANDARDS
	A. Work and materials shall be in full accordance with the latest rules and regulations of the Local Fire Marshal; the National Electric Code (NEC); the Uniform Plumbing Code; the California Plumbing Code; California Administrative Code, Title 24, (CAL/OSHA); Local Building Codes; the Uniform Mechanical Code; the California Mechanical Code; Vol. II of the Uniform Building Code; Volume I and II of the California Building Code; SMACNA “Guidelines for Seismic Restraints of Mechanical Systems”; and other applicable codes, laws or regulations of bodies lawfully empowered and having jurisdiction over this project.  Nothing in the plans or specifications shall be construed to permit work not conforming to these codes.  When codes conflict with one another, provide larger, higher or more restrictive standards without additional costs.

	1.06 PERMITS
	A. Obtain all permits, patent rights, and licenses that are required for the performing of this work by all laws, ordinances, rules and regulations, or orders of any officer and/or body.  Provide all notices necessary in connection therewith, and pay all fees relating thereto and all costs and expenses incurred on account thereof.  No work shall be covered before inspection by the jurisdictional authorities and observation by the Architect or his designated representative.

	1.07 EXPLANATION AND PRECEDENCE OF DRAWINGS
	A. Drawings and specifications are intended to be read together so that any work mentioned in one and not the other shall be executed the same as if mentioned in both.
	B. For purposes of clearness and legibility, drawings are essentially diagrammatic.  The size and location of equipment is drawn to scale wherever possible.  Contractor shall make use of data in the contract documents and shall verify this information at the building site.
	C. Where the contract specifications and/or drawings are in conflict, obtain clarification of such during bidding.  Where addenda for clarification of such is not timely, base the bid on the higher standards or more restrictive requirements; prior to fabrication, obtain written clarification.
	D. The drawings indicate required size and points of termination of pipes, and suggest proper routes to conform to structure, avoid obstructions and preserve clearances.  It is not intended that drawings indicate necessary offsets.  The Contractor shall make the installation in such a manner as to conform to the structure, avoid obstructions, preserve headroom and keep openings and passageways clear, without further instructions or costs to the Owner.
	E. It is intended that apparatus be located symmetrical with architectural elements.  Refer to architectural details in completing the correlating work.
	F. The Contractor shall study drawings and specifications including, and not limited to, architectural, structural, mechanical, plumbing, fire protection, and electrical to determine conflict with ordinances and statutes.  Errors or omissions shall be reported in writing, and changes shall be included in the as-built drawings and the additional work performed at no cost to the Owner.
	G. Submittal of bid shall indicate the Contractor has examined the site and drawings and has included required allowances in his bid.  No allowance shall be made for any error resulting from Contractor's failure to visit job site and to review drawings and specifications.  Bid shall include costs for required drawings and changes as outline above, all at no cost to owner.

	1.08 RECORD DRAWINGS
	A. Provide and maintain on the job one complete set of blue line prints of the record drawings for all the mechanical and plumbing work.  Carefully record on this set of prints, work including piping, valves, etc., which is installed differently from that indicated in the specifications and on the drawings; locate dimensionally from fixed points.  The depth shall be indicated for all plugged wyes, tees and capped lines.
	B. These record drawings shall be continuously kept up-to-date, and shall be available for inspection at all times.  Existing lines discovered shall be indicated on these drawings.
	C. At completion of work, provide a neat and legible reproducible set of these up-to-date record drawings which shall be individually signed and dated by the Contractor and the job inspector as to their accuracy.
	D. Record drawings shall be submitted for acceptance and approval to the Architect and Mechanical Engineer before final certificate of acceptance will be issued.

	1.09 CUTTING AND PATCHING
	A. Perform all cutting and fitting required for work of this section in rough construction of the building.  Obtain permission of the Structural Engineer prior to cutting any structural building elements.
	B. All patching of finished construction of building shall be performed under the sections of specifications covering these materials by the trades at no additional cost to the Owner.
	C. All cutting of concrete work by Contractor shall be by core drilling or concrete saw.  No cutting or coring shall be done without first obtaining the permission of the Architect and Owner.
	D. All patching of existing surfaces shall match existing material and finish.

	1.10 DAMAGE BY LEAKS
	A. Contractor shall be responsible for damage to the grounds, walks, roads, buildings, finishes, surfaces, materials, equipment, piping systems, electrical systems and their equipment and contents, caused by leaks in the piping systems being installed or having been installed herein.  He shall repair at his expense all damage so caused.  All repair work shall be done as directed by the Architect and Owner.

	1.11 EMERGENCY REPAIRS
	A. The Owner reserves the right to make emergency repairs as required to keep equipment in operation without voiding the Contractor's guarantee bond nor relieving the Contractor of his responsibilities.

	1.12 LOCATIONS
	A. Coordinate in advance of the work, requirements for openings, equipment maintenance clearances, recesses and chases in the walls, partitions, equipment housekeeping pads, framing or openings.  Should furnishing this information be neglected, delayed or incorrect and additional cutting is found to be required, the cost of same shall be borne by the Contractor.  Nothing in this paragraph shall be construed to relieve the Contractor of the responsibility for providing and paying for the required core drilling and openings in existing work.
	B. Diagrammatic Indications on Drawings are:
	C. Exact Locations Shall:

	1.13 SUPPORTS, EQUIPMENT PADS, STAGING, ETC.
	A. Construction supports required for the proper installation of equipment shall be in accordance with the drawings, manufacturer’s requirements, seismic requirements, and applicable codes.  Check architectural and structural drawings for equipment pads by others.  Provide staging, scaffolds, platforms, ladders or similar facilities required to properly install the work.

	1.14 INTERRUPTION OF UTILITIES
	A. This project includes elements of work which will require disconnection and modification of existing systems, with resultant outages.  These episodes must be strictly limited and controlled.  No outage affecting any portion of the existing facilities will be allowed without specified written authorization by the Owner, Architect and Engineer.
	B. The Contractor shall schedule and coordinate all interruptions of utilities with the Architect and Owner within 30 days after award of contract.  The Contractor shall submit to the Owner a schedule of proposed interruptions.  At least 72 hours prior to the interruption, the contractor shall submit a request indicating the proposed date and duration of interruption, the work to be accomplished, the areas which will be affected and a proposed contingency plan to be followed in the event that normal service or facilities cannot be restored on schedule.  Do not commence work until the time, date, and contingency have been approved in writing by the Architect and Owner.
	C. Provide, at no additional cost, any labor and materials necessary to restore services on a contingency basis should normal service or facilities not be restored on schedule.
	D. Preparatory work associated with each interruption shall be performed during normal work hours.  The actual interruption required for tie-in shall be performed between 8 P.M. and 5 A.M.  Maximum shutdown during this period of any system shall be 4 hours.

	1.15 SUBSTITUTIONS
	A. If substitutions of controls or equipment require any changes in the architectural, structural, mechanical, plumbing or electrical work from that shown on the drawings, the extra cost of the equipment or architectural, structural, mechanical, plumbing or electrical work shall be responsibility of the Contractor requesting the substitution.  All substitutions shall be prior approved by the Architect before purchase by the contractor.
	B. If the Contractor proposes substitutions of any equipment specified herein or on the drawings, it shall be the Contractor's responsibility to obtain approval from the Architect for such equipment as well as approval for anchorage of such equipment from the Architect, Structural Engineer, and governing approval agencies.  All costs required for such approval shall be the responsibility of the Contractor requesting the substitution.

	1.16 PREPARATION OF SUBMITTALS
	A. Refer to Division 1.  In addition to the requirements of Division 1, provide the requirements specified herein.
	B. Prior to commencement of work and in accordance with the General Requirements, submit for review six copies of proposed equipment and material submittals.  The Contractor shall verify the delivery dates are compatible with the specified construction schedule; and verify the equipment is sized to accommodate the conditions specified.  Submittals shall include manufacturer’s names and model numbers and shall comply with specifications and drawings.  The Contractor shall bear the cost of changes necessary to accommodate substitutions if substitution is approved.
	C. The project scope and work is defined in the contract documents. The contractor is responsible for determining the division of work between their subcontractors.
	D. Provide formal submittal to Architect.  Review of the formal submittal is only for general conformance with design concept of project and general compliance with the information given in the contract documents.  The Contractor is responsible for confirmation and correlation of the dimensions, quantities and sizes, for information that pertains to fabrication methods or construction techniques, and for coordination of work of all trades.  Deviations from Drawings and Specifications shall be clearly and completely indicated (by a separate letter) in the formal submittals.  Reviewed Submittals shall not relieve the Contractor of responsibility for errors or deviations.
	E. Formal submittals shall be complete with catalog data and information properly marked to indicate equality of material (where substitution is allowed and desired), adequacy in capacity and performance to meet minimum capacities or performance as specified or indicated.  Arrange the submittals in the same sequence as these Specifications and indicate the Section and Paragraph number (in the upper right-hand side with tabs) for which each submittal is intended.  Incomplete submittals shall be rejected.
	F. Do not fabricate, order or deliver materials or equipment until formal submittals have been approved.  Where material or equipment is used without such permission, it is deemed that the material or equipment shall be in complete compliance with drawings and specifications, without additional cost where such compliance is lacking and may be required to be altered in the field.
	G. Submittals shall be bound and shall include, at a minimum, the following:
	H. Contractor shall incur all costs for time spent by Engineer for review of more than two submittals on each item.  Costs shall be based on Engineer's hourly billing rate schedule at the time of review.  Rate schedule available upon request.  Engineer shall invoice the contractor upon completion of review and shall be paid by the contractor within 30 days of date of invoice.  Failure to remit will withdraw approval (if any) of submittals in question.

	1.17 SHOP DRAWINGS:
	A. Proceed with preparation of shop drawings immediately upon receiving an authorization to proceed for the project.  Shop drawings shall be originally prepared by the contractor.  Provide shop drawings in electronic format.  Submit prior to material fabrication, order and installation.
	B. Include:
	C. Coordinate with other trades.  Submit a copy to the General Contractor for distribution to other trades, including (but not limited to) controls, electrical, low voltage and fire sprinkler contractor.
	D. Submit a copy to General Contractor for distribution to other trades, including electrical and fire sprinkler contractor.
	E. Submit to commissioning agent for approval to assure design intent is met.
	F. Upon receiving approval from commissioning agent, submit a complete set of shop drawings at one time to the mechanical engineer.

	1.18 ELECTRICAL REQUIREMENTS
	A. When electrical work is specified in subsequent sections to be furnished and installed by the Mechanical Contractor, it shall be installed in metallic conduit and in full accordance with the National Electric Code, the State of California Industrial Accident Commission's Safety Orders and the requirements of Division 26.
	B. The power wiring, safety switches, combination controllers, disconnect switches, motor starters, circuit breakers, motor-control equipment forming part of motor control centers or switchgear assemblies, and the electrical connections of the mechanical equipment to the electrical power source shall be coordinated with and provided under Division 26.
	C. Control Wiring:  Low voltage and line voltage conduit and wiring required for controlling mechanical equipment shall be provided under Division 23 of this specification (unless otherwise shown on Electrical Drawings).  Installation on these items shall comply with Division 16 requirements.  Coordinate with Division 26 for power requirements to mechanical control panels, terminal controllers, etc.

	1.19 MOTORS
	A. Before order is placed for electrical devices, the Contractor shall check with the Electrical contractor and verify requirements as to type, mounting voltage and current characteristics as well as to any special delivery instructions.

	1.20 TESTS
	A. Contractor shall make tests required by legally constituted authorities and as listed below.

	1.21 LABOR AND MATERIALS
	A. A. Labor shall be carefully skilled for this kind of work, thorough and first class in all respects and under the direction of a competent foreman.
	B. Materials shall be new, in perfect condition and of domestic manufacturer.  Materials for similar uses to be of same type and manufacturer.
	C. Equipment shall bear the manufacturer's label showing performance characteristics.  Identifying size number shall be given only when it is not practicable or customary to show performance characteristics.
	D. Valves, pipe, fittings, etc., shall bear the manufacturer's name or trademark.
	E. Unless otherwise specified herein, equipment and fixtures shall be installed in accordance with the manufacturer's recommendations, including recommended service and removal clearances.

	1.22 PROTECTION AND CLEAN-UP
	A. Protection:  Provide for the safety and good condition of materials and equipment until final acceptance of the Architect.  Protect materials and equipment from dirt, dust, debris, and damage from any cause whatever, and provide adequate and proper storage facilities during the progress of the work and replace all damaged and defective material, equipment or work precedent to filing application for final acceptance.
	B. Cleaning:

	1.23 ACCESS PANELS
	A. Access Doors and Panels:

	1.24 MAINTENANCE, OPERATION INSTRUCTION, ETC.
	A. General:  Thoroughly instruct the Owner's operators in every detail of operation of the system.  Provide the Owner with a list of all equipment, giving the manufacturer's name, model number, serial number, parts list and complete internal wiring diagrams.  All directions for operation furnished by the manufacturer shall be carefully saved and turned over to the Owner, together with written sequence of operation, operating and maintenance instructions for each system and its equipment.  Instruction shall consist of a minimum of four 8-hour periods over consecutive days and shall be 30% classroom and 70% at site location.  Coordinate scheduling of instruction times with Owner's operators.
	B. Specific Data:  Submit four complete sets of the following data to the Owner for approval prior to acceptance of the installation, complete and at one time; (partial or separate data will not be accepted) data shall consist of the following:
	C. Binders:  Provide complete sets of the above data in loose-leaf ring-type binders with permanent covers, with identification on front and on spine.

	1.25 SPECIAL REQUIREMENTS
	A. During the guarantee period and as directed by the Owner, make any additional tests, adjustment, etc., that may be required and correct any defects or deficiencies arising from operation of the systems.  Operational tests shall be made during both heating and cooling seasons and on all systems.
	B. Completion:

	1.26 WARRANTY/GUARANTEE
	A. The contractor shall warranty/guarantee that materials, apparatus, and equipment furnished and installed under the mechanical division of these specifications shall be new and free from all defects.  Should any defects develop, within one year (unless a longer period is listed in other sections of the specifications) from the date of final acceptance by the owner or from the date of certificate of substantial completion, whichever is earlier, due to inferior or faulty materials and/or workmanship, the trouble shall be corrected by this Contractor without expense to the Owner.  Any defective materials or inferior workmanship noticed at the time of installation or during the guarantee period shall be corrected immediately to the entire satisfaction of the Owner.
	B. The work shall be installed of such materials and in such a manner that:


	PART 2  PRODUCTS  – NOT APPLICABLE
	PART 3  EXECUTION – NOT APPLICABLE

	230050 BASIC MECHANICAL MATERIALS AND METHODS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following basic mechanical materials and methods to complement other Division 23 Sections.
	B. Pipe and pipe fitting materials are specified in Division 22 piping system Sections.

	1.03 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawl spaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.04 SUBMITTALS
	A. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and identification materials and devices.
	B. Shop Drawings:  Detail fabrication and installation for metal and wood supports and anchorage for mechanical materials and equipment.
	C. Coordination Drawings:  For access panel and door locations.
	D. Coordination Drawings:  Detail major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building components.  Show space requirements for installation and access.  Indicate if sequence and coordination of installations are important to efficient flow of the Work.  Include the following:
	E. Samples:  Of color, lettering style, and other graphic representation required for each identification material and device.

	1.05 QUALITY ASSURANCE
	A. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, capacities, and ratings may be furnished provided such proposed equipment is approved in writing and connecting mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment spaces are increased.  Additional costs shall be approved in advance by appropriate Contract Modification for these increases.  If minimum energy ratings or efficiencies of equipment are specified, equipment must meet design and commissioning requirements.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and moisture.
	B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor, if stored inside.
	C. Protect flanges, fittings, and piping specialties from moisture and dirt.
	D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 SEQUENCING AND SCHEDULING
	A. Coordinate mechanical equipment installation with other building components.
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to allow for mechanical installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components, as they are constructed.
	D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the Work.  Coordinate installation of large equipment requiring positioning before closing in building.
	E. Coordinate connection of mechanical systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
	F. Coordinate requirements for access panels and doors if mechanical items requiring access are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 Section "Access Doors and Frames."
	G. Coordinate installation of identifying devices after completing covering and painting, if devices are applied to surfaces.  Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.02 PIPE AND PIPE FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32.
	F. Brazing Filler Metals:  AWS A5.8.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements:  Manufacturer's standard solvent cements for the following:
	I. Plastic Pipe Seals:  ASTM F 477, elastomeric gasket.
	J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, carbon-steel bolts and nuts.
	K. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.

	2.04 DIELECTRIC FITTINGS
	A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent galvanic action and stop corrosion.
	B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck end types and matching piping system materials.
	C. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	F. Dielectric-Flange Kits:  Field-assembled, companion-flange assembly, full-face or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
	H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

	2.05 FLEXIBLE CONNECTORS
	A. General:  Fabricated from materials suitable for system fluid and that will provide flexible pipe connections.  Include 125-psig minimum working-pressure rating, unless higher working pressure is indicated, and ends according to the following:
	B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with bronze wire braid.  Include copper-tube ends or bronze flanged ends, braze welded to hose.
	C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, welded to hose.

	2.06 MECHANICAL SLEEVE SEALS
	A. Description:  Modular design, with interlocking rubber links shaped to continuously fill annular space between pipe and sleeve.  Include connecting bolts and pressure plates.

	2.07 PIPING SPECIALTIES
	A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations:
	B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal protruding fittings and sleeves.

	2.08 GROUT
	A. Non-shrink, Nonmetallic Grout:  ASTM C 1107, Grade B.


	PART 3  EXECUTION
	3.01 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. General:  Install piping as described below, unless piping Sections specify otherwise.  Individual Division 22 piping Sections specify unique piping installation requirements.
	B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated, unless deviations to layout are approved on Coordination Drawings.
	C. Install piping to allow valve servicing.
	D. Install piping at indicated slope.
	E. Install components with pressure rating equal to or greater than system operating pressure.
	F. Install piping in concealed interior and exterior locations, except in equipment rooms and service areas.
	G. Install piping free of sags and bends.
	H. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal runs are prohibited, unless otherwise indicated.
	I. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.
	J. Install piping to allow application of insulation plus 1-inch clearance around insulation.
	K. Locate groups of pipes parallel to each other, spaced to permit valve servicing.
	L. Install fittings for changes in direction and branch connections.
	M. Install couplings according to manufacturer's written instructions.
	N. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:
	O. Sleeves are not required for core drilled holes.
	P. Permanent sleeves are not required for holes formed by PE removable sleeves.
	Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	R. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	T. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with fire stopping materials.  Refer to Division 7 Section "Firestopping" for materials.
	U. Verify final equipment locations for roughing-in.
	V. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in individual piping specification Sections:
	X. Piping Connections:  Make connections according to the following, unless otherwise indicated:

	3.02 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.
	B. Install equipment according to approved submittal data.  Portions of the Work are shown only in diagrammatic form.  Refer conflicts to Architect.
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	E. Install equipment giving right of way to piping installed at required slope.
	F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to equipment shafts if possible.

	3.03 PAINTING AND FINISHING
	A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and application of paint.
	B. Apply paint to exposed piping according to the following, unless otherwise indicated:
	C. Paint visible sheet metal behind ceiling inlets and outlets flat black.
	D. Do not paint piping specialties with factory-applied finish.
	E. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.04 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.  Follow supported equipment manufacturer's setting templates for anchor bolt and tie locations.  Use 3000-psig, 28-day compressive-strength concrete and reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."

	3.05 ERECTION OF METAL SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel."

	3.06 ERECTION OF WOOD SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor mechanical materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.07 CUTTING AND PATCHING
	A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for mechanical installations.  Perform cutting by skilled mechanics of trades involved.
	B. Repair cut surfaces to match adjacent surfaces.

	3.08 GROUTING
	A. Install nonmetallic, non-shrink, grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors.  Mix grout according to manufacturer's written instructions.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placing of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases to provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout according to manufacturer's written instructions.
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	230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.03 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2  PRODUCTS
	2.01 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.02 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.03 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.05 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.
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	230529 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.04 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.06 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:

	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.07 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.06 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230548 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.
	C. OSHPD:  Office of Statewide Health Planning and Development for the State of California.

	1.04 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:

	1.05 SUBMITTALS
	A. Product Data: For the following:
	B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	C. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and equipment with other systems and equipment in the vicinity, including other supports and seismic restraints.
	D. Welding certificates.
	E. Qualification Data:  For professional engineer and testing agency.
	F. Field quality-control test reports.

	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not available, submittals based on independent testing are preferred.  Calculations (including combining shear and tensile loads) to support seismic-restraint designs must be signed and sealed by a qualified professional engineer.


	PART 2  PRODUCTS
	2.01 VIBRATION ISOLATOR PADS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	D. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.

	2.02 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	D. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by OSHPD.
	E. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and replaceable resilient isolation washers and bushings.
	F. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and with corrosion-resistant coating; and rated in tension, compression, and torsion forces.
	G. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	H. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	I. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	J. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices used.
	K. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	L. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter.
	M. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.

	2.03 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 APPLICATIONS
	A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by OSHPD.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.03 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	B. Equipment Restraints:
	C. Piping Restraints:
	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by OSHPD providing required submittals for component.
	F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	H. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	I. Drilled-in Anchors:

	3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a different structural element from the one supporting the connections as they approach equipment.

	3.05 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.06 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.04 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

	2.02 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  White.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.03 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.04 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Black.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

	2.05 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.

	2.06 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.07 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3  EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on each piping system.
	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	D. Pipe Label Color Schedule:

	3.04 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	B. Stenciled Duct Label Option:  Stenciled labels, showing service and flow direction, may be provided instead of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 inch high is needed for proper identification because of distance from normal location of required identification.
	C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.05 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.06 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. TAB:  Testing, adjusting, and balancing.
	C. TABB:  Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist:  An entity engaged to perform TAB Work.

	1.04 SUBMITTALS
	A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Sample report forms.
	F. Instrument calibration reports, to include the following:

	1.05 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC.
	B. TAB Conference:  Meet with Architect Commissioning Authority on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the participation of the TAB field supervisor and technicians.  Provide seven days' advance notice of scheduled meeting time and location.
	C. Certify TAB field data reports and perform the following:
	D. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect Commissioning Authority.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.06 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.07 COORDINATION
	A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.
	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	J. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	K. Examine system pumps to ensure absence of entrained air in the suction piping.
	L. Examine operating safety interlocks and controls on HVAC equipment.
	M. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.02 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:

	3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and ASHRAE 111 and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

	3.05 PROCEDURES FOR VARIABLE-VOLUME AIR SYSTEMS
	A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the fan, place a selected number of terminal units at a minimum set-point airflow with the remainder at maximum-airflow condition until the total airflow of the terminal units equals the indicated airflow of the fan.  Select the reduced-airflow terminal units so they are distributed evenly among the branch ducts.
	B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:

	3.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.

	3.07 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Measure water flow at pumps.  Use the following procedures except for positive-displacement pumps:
	B. Measure flow at all automatic flow control valves to verify that valves are functioning as designed.
	C. Measure flow at all pressure-independent characterized control valves, with valves in fully open position, to verify that valves are functioning as designed.
	D. Set calibrated balancing valves, if installed, at calculated presettings.
	E. Measure flow at all stations and adjust, where necessary, to obtain first balance.
	F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater than indicated flow.
	G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
	H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and systems' pressures and temperatures including outdoor-air temperature.
	I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing.
	J. Check settings and operation of each safety valve.  Record settings.

	3.08 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufacturer, model number, serial number, and nameplate data.

	3.09 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	3.10 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring and balancing.  Recommend changes and additions to HVAC systems and general construction to allow access for performance measuring and balancing devices.
	B. Status Reports:  Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report for each system and each building floor for systems serving multiple floors.

	3.11 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	C. General Report Data:  In addition to form titles and entries, include the following data:
	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	E. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	F. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:

	3.12 INSPECTIONS
	A. Initial Inspection:
	B. Final Inspection:
	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	D. Prepare test and inspection reports.

	3.13 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	230713 DUCT INSULATION
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	230719 HVAC PIPING INSULATION
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes insulating the following HVAC piping systems:

	1.03 ACTION SUBMITTALS
	A. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods employed.
	C. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.07 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.08 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required.  Insulation application may begin on segments that have satisfactory test results.


	PART 2  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Products shall not contain CFC, asbestos, lead, mercury, or mercury compounds.
	B. Insulation shall meet fire and smoke hazard ratings as tested under procedure ASTM E-84, NFPA 255, and UL 723 and shall not exceed flame spread rating of 25 and maximum smoke developed rating of 50.
	C. Mineral-Fiber, Preformed Pipe Insulation
	D. Flexible Closed Cell Elastomeric Insulation:

	2.02 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	C. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.03 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	B. PVC Jacket Flashing Sealants:

	2.04 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	C. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.

	2.05 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

	2.06 SECUREMENTS
	A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 3/4 inch wide with closed seal.
	B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.
	C. Wire:  0.062-inch soft-annealed, stainless steel.


	PART 3  execution
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.

	3.02 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.03 GENERAL INSTALLATION REQUIREMENTS
	A. Insulation shall not be installed until the following have been completed and documentation has been submitted to University Representative and USC Facility Management Services (FMS) for approval and record:
	B. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	E. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	F. Install multiple layers of insulation with longitudinal and end seams staggered.
	G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	H. Keep insulation materials dry during application and finishing.
	I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	J. Install insulation with least number of joints practical.
	K. Install rigid pre-insulated pipe supports to protect from compression of insulation material due to point loads.
	L. Provide aluminum sleeves at all pipe support joints, between hanger support and exterior layer of insulating systems, to protect from compression of insulation material due to point loads.
	M. Install insulation on piping accessories requiring future reoccuring access and service with factory fabricated insulation covers that are easily removed and reapplied.
	N. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	O. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	P. Install insulation with factory-applied jackets as follows:
	Q. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	R. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	S. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	T. For above-ambient services, do not install insulation to the following:

	3.04 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.

	3.05 GENERAL PIPE INSULATION INSTALLATION
	A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	C. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

	3.06 FIELD-APPLIED JACKET INSTALLATION
	A. Where FSK jackets are indicated, install as follows:
	B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications.  Seal with manufacturer's recommended adhesive.
	C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jacket with bands 12 inches o.c. and at end joints.

	3.07 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.08 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.

	3.09 Aboveground PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 200 Deg F and below

	3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.
	B. Piping, Exposed:
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	230995 MECHANICAL SYSTEM COMMISSIONING
	PART 1  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.02 DESCRIPTION OF WORK – Refer to owners commissioning requirements
	1.03 SUBMITTALS  – Refer to owners commissioning requirements

	PART 2  PRODUCTS – Refer to owners commissioning requirements
	PART 3  EXECUTION
	3.01 COMMISSIONING PROCESS AND PROCEDURES  – Refer to owners commissioning requirements
	3.02 PRE-FUNCTIONAL CHECKLIST
	A. These checklists do not take the place of the manufacturer’s recommended checkout and start-up procedures or report.
	B. Regardless of whether the CA includes them or not, checks, inspections, safety measures, quality control measures and start-up procedures recommended by the manufacturer shall be implemented by the Contractor prior to initiation of the commissioning activity.
	C. The Commissioning Coordinator (CC) employed by the Contractor shall be responsible for directing all Pre-Functional Check lists provided by the CA.  The CC shall engage subcontractors and vendors service representatives with expertise in the specific equipment or system to determine whether the equipment or system passes the checks detailed in the Pre-Functional Checklist.
	D. CC shall communicate the actual schedule for the execution of the Pre-Functional Checks to the CA as provided by the owner.
	E. The Commissioning Authority (CA) may choose to participate in the inspection of items along with the Contractor and his specialty subcontractors and vendors.  In addition, CA reserves the right to inspect any or all of the items on his own in order to satisfy that the installation conforms to the design objectives and the system is ready for Functional Testing.
	F. For additional information on how the Pre-Functional Checklists fits within the overall framework of Commissioning as well as the Contractor’s obligations under the same, please Refer to owners commissioning requirements.

	3.03 FUNCTIONAL PERFORMANCE TESTING
	A. Contractor shall assist the Commissioning Authority (CA) in developing the Working Functional Performance Test (FPT) Procedures (also named Functional Test Plans - FTPs) as specified in owners commissioning requirements.  For any given equipment or system subcontractors and equipment suppliers associated with and specializing in the specific equipment are required to participate in developing the working procedures for the indicated FPTs. It is conceivable that for certain equipment and systems, multiple subcontractors and specialties may be required to participate to contribute to the development of the Functional Test.  Contractor shall extend his full cooperation to the CA in securing the subcontractor or supplier resources necessary to develop and implement the Functional Tests.
	B. The Contractor’s Commissioning Coordinator is required to manage the subcontractors in developing the Working FPT Procedures and Data Forms, and in performing all FPT’s.
	C. Though not developed specifically for this project, the sample Functional Test procedures shown in Section 23 09 95 - Exhibit B are provided as an indication of the format and rigor of the required functional testing procedures and documentation.
	D. CA may approve certain equipment performance tests to be conducted at the factory. If so, Contractor shall make arrangements and pay for travel costs for Owner and the CA to visit the factory and witness such tests at the factory.
	E. Contractor shall be responsible for demonstrating the successful testing of 100% of the systems to be commissioned per the Functional Test plans and procedures provided by the CA.
	F. CA shall develop the Functional Test following review of all contractor submittals. The Functional Test documents shall be made available immediately upon the successful completion of the Pre-Functional Check Lists and correction of all issues identified in the Pre-Functional Checklist.
	G. Contractor shall allow a reasonable time frame after the completion of TAB activities to schedule and conduct the Functional Tests.  Functional tests shall commence only upon completion of the TAB activities and all flows and measurement data established through the TAB process are available for the Commissioning Agent’s review.  In no event shall the commissioning Functional Test duration be less than four weeks, plus what is reasonably required to correct issues identified and time required for retest and back-check. Contractor shall coordinate the work of other disciplines so that commissioning test procedures are not interrupted as a result of work that needs to be performed inside or outside the building.
	H. Refer to owners commissioning requirements for additional requirements regarding Functional Tests.



	230995B EXHIBIT B - SAMPLE FUNCTIONAL TEST PLAN
	Functional Test Plan
	Heating, Hot-Water System
	Project: Tri City Medical Center USP 800 Upgrades
	2. Equipment:
	3. Participants


	232113 HYDRONIC PIPING (REV)
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the following:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. PTFE:  Polytetrafluoroethylene.
	B. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	C. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature:

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following:
	B. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to the building structure.  Detail location of anchors, alignment guides, and expansion joints and loops.
	C. Welding certificates.
	D. Qualification Data:  For Installer.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:
	B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX.
	D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 01.

	1.07 EXTRA MATERIALS
	A. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.


	PART 2   PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.
	B. Wrought-Copper Fittings:  ASME B16.22.

	2.02 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3 "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping Applications" Article.
	D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.
	F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	H. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.03 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	E. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working temperatures and pressures.

	2.04 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:
	D. Dielectric Flanges:
	E. Dielectric-Flange Kits:
	F. Dielectric Couplings:
	G. Dielectric Nipples:

	2.05 VALVES
	A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
	C. Bronze, Calibrated-Orifice, Balancing Valves:
	D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	E. Diaphragm-Operated Safety Valves:

	2.06 AIR CONTROL DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manual Air Vents:
	C. Automatic Air Vents:
	D. Coalescing Type Air Separators:

	2.07 HYDRONIC PIPING SPECIALTIES
	A. Y-Pattern Strainers:


	PART 3   EXECUTION
	3.01 PIPING APPLICATIONS
	A. Heating, hot-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
	B. Heating, hot-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

	3.02 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each piece of equipment.
	B. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	C. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings.  Comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, for installation requirements.

	3.03 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."
	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-line pump, and elsewhere as indicated.  Install NPS 3/4 nipple and ball valve in blowdown connection of strainers NPS 2 and larger.  Match size of strainer blowoff connection for strainers smaller than NPS 2.
	T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in Division 23 Section "Expansion Fittings and Loops for HVAC Piping."
	U. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.04 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." Comply with the following requirements for maximum spacing of supports.
	B. Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."
	C. Install the following pipe attachments:
	D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	E. Install hangers for drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	F. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

	3.05 PIPE JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	F. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.06 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  Manual vents at heat-transfer coils and elsewhere as required for air venting.
	C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.
	D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.
	E. Install bypass chemical feeders in each hydronic system where indicated, in upright position with top of funnel not more than 48 inches above the floor.  Install feeder in minimum NPS 3/4 bypass line, from main with full-size, full-port, ball valve in the main between bypass connections.  Install NPS 3/4 pipe from chemical feeder drain, to nearest equipment drain and include a full-size, full-port, ball valve.
	F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure tank is properly charged with air to suit system Project requirements.

	3.07 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve.  If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections according to Division 23 Section "Meters and Gages for HVAC Piping."

	3.08 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	B. Perform the following tests on hydronic piping:
	C. Perform the following before operating the system:



	233113 METAL DUCTS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.04 SUBMITTALS
	A. Product Data:  For each type of the following products:
	B. Shop Drawings:
	C. Delegated-Design Submittal:
	D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	E. Welding certificates.
	F. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2  PRODUCTS
	2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.02 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.03 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.04 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Solvent-Based Joint and Seam Sealant:
	E. Flanged Joint Sealant:  Comply with ASTM C 920.
	F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.05 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:

	2.06 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.
	D. Restraint Cables:  ASTM A 603, galvanized -steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable clips.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections or reinforcing steel angle clamped to hanger rod.
	F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3  EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations.  Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round and flat-oval ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 inches.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.02 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.03 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.04 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	3.06 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.07 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application requirements are specified in Division 09 painting Sections.

	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.09 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	C. Particulate Collection and Odor Control:
	D. Clean the following components by removing surface contaminants and deposits:
	E. Mechanical Cleaning Methodology:

	3.10 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Supply Ducts:
	B. Return Ducts:
	C. Exhaust Ducts:
	D. Intermediate Reinforcement:
	E. Elbow Configuration:
	F. Branch Configuration:



	233300 AIR DUCT ACCESSORIES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items involved.
	B. Source quality-control reports.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.06 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.02 MATERIALS
	A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish for concealed ducts and No. 2 finish for exposed ducts.
	C. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  1000 fpm.
	D. Maximum System Pressure:  1-inch wg.
	E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or mechanically attached and mounting flange.
	F. Blades:  Multiple single-piece blades, center pivoted, off-center pivoted, or end pivoted, maximum 6-inch width, 0.025-inch-thick, roll-formed aluminum with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Felt Vinyl foam Extruded vinyl, mechanically locked or Neoprene, mechanically locked.
	I. Blade Axles:
	J. Tie Bars and Brackets:  Galvanized steel.
	K. Return Spring:  Adjustable tension.
	L. Bearings: Steel ball.
	M. Accessories:

	2.04 BAROMETRIC RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Suitable for horizontal or vertical mounting.
	C. Maximum Air Velocity:  1000 fpm.
	D. Maximum System Pressure:  2-inch wg.
	E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or mechanically attached.
	F. Blades:
	G. Blade Seals:  Vinyl.
	H. Blade Axles:  Galvanized steel.
	I. Tie Bars and Brackets:
	J. Return Spring:  Adjustable tension.
	K. Bearings:  Synthetic.
	L. Accessories:

	2.05 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:

	2.06 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 and 3 hours.
	E. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners.
	F. Heat-Responsive Device:  Resettable, 165 deg F rated, fusible links.
	G. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, rated.
	H. Smoke Detector:  Integral, factory wired for single-point connection.
	I. Blades:  Roll-formed, horizontal, interlocking, 0.063-inch-0.034-inch-thick, galvanized sheet steel.
	J. Leakage: Class I.
	K. Rated pressure and velocity to exceed design airflow conditions.
	L. Mounting Sleeve:  Factory-installed, 0.039-inch-thick, galvanized sheet steel; length to suit wall or floor application.
	M. Master control panel for use in dynamic smoke-management systems.
	N. Damper Motors:  Modulating action.
	O. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	P. Accessories:

	2.07 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Double wall.

	2.08 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	C. Pressure Relief Access Door:

	2.09 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches 5-3/4 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets.  Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	G. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber.
	H. High-Corrosive-Environment System, Flexible Connectors:  Glass fabric with chemical-resistant coating.
	I. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.

	2.10 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	C. Flexible Duct Connectors:

	2.11 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  All manual volume dampers shall be installed in accessible locations. If manual volume dampers are installed above hard lid ceilings, where access is not attainable, flush mounted, keyed, cable type remote damper controllers shall be provided. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing.
	H. Connect ducts to duct silencers with flexible duct connectors.
	I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	J. Install access doors with swing against duct static pressure.
	K. Access Door Sizes:
	L. Label access doors according to Section 23 05 53 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	M. Install flexible connectors to connect ducts to equipment.
	N. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	O. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	P. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	Q. Connect flexible ducts to metal ducts with adhesive.
	R. Install duct test holes where required for testing and balancing purposes.
	S. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233600 AIR TERMINAL UNITS
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems".

	1.04 SUBMITTALS
	A. Product Data:  For each type of the following products, including rated capacities, furnished specialties, sound-power ratings, and accessories.
	B. Shop Drawings:  For air terminal units.  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:
	D. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	E. Field quality-control reports.
	F. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."


	PART 2   PRODUCTS
	2.01 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	C. Configuration:  Volume-damper assembly inside unit casing with control components inside a protective metal shroud.
	D. Casing:  0.034-inch steel, single wall.
	E. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
	F. Attenuator Section:  0.034-inch steel sheet.
	G. Hydronic Coils:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch, and rated for a minimum working pressure of 200 psig and a maximum entering-water temperature of 220 deg F.  Include manual air vent and drain valve.
	H. Electronic Controls:  Bidirectional damper operator and microprocessor-based thermostat with integral airflow transducer and room sensor.  Control devices shall be compatible with temperature controls specified in Division 23 Section "Instrumentation and Control for HVAC" and shall have the following features:
	I. Direct Digital Controls:  Single-package unitary controller and actuator specified in Division 23 Section "Instrumentation and Control for HVAC."
	J. Control Sequence:

	2.02 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Steel Cables:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Air Terminal Unit Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:  Steel shapes and plates for units with steel casings; aluminum for units with aluminum casings.

	2.03 SEISMIC-RESTRAINT DEVICES
	A. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	B. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.
	C. Restraint Cables:  ASTM A 492, stainless-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; with an automatic-locking and clamping device or double-cable clips.
	D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections or reinforcing steel angle clamped to hanger rod.
	E. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.

	2.04 SOURCE QUALITY CONTROL
	A. Factory Tests:  Test assembled air terminal units according to ARI 880.


	PART 3   EXECUTION
	3.01 INSTALLATION
	A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."
	B. Install air terminal units level and plumb.  Maintain sufficient clearance for normal service and maintenance.
	C. Install wall-mounted thermostats.

	3.02 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	D. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.03 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install hangers and braces designed to support the air terminal units and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on air terminal units that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	3.04 CONNECTIONS
	A. Install piping adjacent to air terminal unit to allow service and maintenance.
	B. Hot-Water Piping:  In addition to requirements in Division 23 Section "Hydronic Piping," connect heating coils to supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing valve and union or flange.
	C. Connect ducts to air terminal units according to Division 23 Section "Metal Ducts."
	D. Make connections to air terminal units with flexible connectors complying with requirements in Division 23 Section "Air Duct Accessories."

	3.05 IDENTIFICATION
	A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum factory-set airflows.  Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for equipment labels and warning signs and labels.

	3.06 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	D. Tests and Inspections:
	E. Air terminal unit will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.07 STARTUP SERVICE
	A. Perform startup service.

	3.08 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.



	233713 DIFFUSERS, REGISTERS, AND GRILLES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	C. Source quality-control reports.


	PART 2  PRODUCTS
	2.01 CEILING DIFFUSERS
	A. Modular Core Supply Grilles:

	2.02 REGISTERS AND GRILLES
	A. Fixed Face Register:

	2.03 SOURCE QUALITY CONTROL
	A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	234133 FL - HIGH-EFFICIENCY PARTICULATE FILTRATION
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 ACTION SUBMITTALS
	1.04 INFORMATIONAL SUBMITTALS
	1.05 CLOSEOUT SUBMITTALS

	PART 2   PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	2.02 HEPA FILTER FAN MODULES
	2.03 CAPACITIES AND CHARACTERISTICS

	PART 3   EXECUTION
	3.01 INSTALLATION
	3.02 FIELD QUALITY CONTROL
	3.03 CLEANING
	3.04 PROTECTION
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	220500 COMMON WORK RESULTS FOR PLUMBING
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.04 SUBMITTALS
	A. Product Data:  For the following:
	B. Welding certificates.

	1.05 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

	2.02 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.04 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

	2.05 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.06 SLEEVES
	A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.

	2.07 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Type:  With set screw.
	D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.
	F. Split-Plate, Stamped-Steel Type:  With exposed-rivet hinge, set screw or spring clips, and chrome-plated finish.
	G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
	H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

	2.08 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.


	PART 3  EXECUTION
	3.01 PLUMBING DEMOLITION
	A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure Demolition" for general demolition requirements and procedures.
	B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to be removed.
	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.02 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	M. Sleeves are not required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.03 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.
	L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.04 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.06 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.07 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.08 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.09 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.10 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.
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	220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.04 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.06 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Stainless-Steel Pipe Hangers and Supports:
	C. Copper Pipe Hangers:

	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	B. Non-MFMA Manufacturer Metal Framing Systems:

	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	C. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig minimum compressive strength.
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand:  One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	E. High-Type, Multiple-Pipe Stand:
	F. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.07 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.08 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.09 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Fiberglass Pipe-Hanger Installation:  Comply with applicable portions of MSS SP-69 and MSS SP-89.  Install hangers and attachments as required to properly support piping from building structure.
	D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	E. Fiberglass Strut System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled fiberglass struts.
	F. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	G. Fastener System Installation:
	H. Pipe Stand Installation:
	I. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	K. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	L. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	M. Install lateral bracing with pipe hangers and supports to prevent swaying.
	N. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	O. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	P. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	Q. Insulated Piping:

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.06 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and stainless-steel or corrosion-resistant attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.04 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

	2.02 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black, White.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.03 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.04 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.

	2.05 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.06 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3  EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or rectangles on each piping system.
	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	D. Pipe Label Color Schedule:

	3.04 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.05 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.
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	221119 DOMESTIC WATER PIPING SPECIALTIES
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	B. Related Sections include the following:

	1.03 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless otherwise indicated.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:

	PART 2  PRODUCTS
	2.01 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	B. Hose-Connection Vacuum Breakers:
	C. Pressure Vacuum Breakers:
	D. Laboratory-Faucet Vacuum Breakers:

	2.02 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:

	2.03 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	B. Cast-Iron Calibrated Balancing Valves:
	C. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.
	D. Memory-Stop Balancing Valves:

	2.04 TEMPERATURE-ACTUATED WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:

	2.05 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:

	2.06 OUTLET BOXES
	A. Clothes Washer Outlet Boxes:

	2.07 HOSE STATIONS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Single-Temperature-Water Hose Stations:

	2.08 HOSE BIBBS
	A. Hose Bibbs:

	2.09 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	B. Vacuum Breaker Wall Hydrants:

	2.10 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	B. Gate-Valve-Type, Hose-End Drain Valves:
	C. Stop-and-Waste Drain Valves:

	2.11 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters:

	2.12 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:
	B. Welded-Construction Automatic Air Vents:

	2.13 TRAP-SEAL PRIMER VALVES
	A. Supply-Type, Trap-Seal Primer Valves:
	B. Drainage-Type, Trap-Seal Primer Valves:

	2.14 TRAP-SEAL PRIMER SYSTEMS
	A. Trap-Seal Primer Systems:


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	C. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve.  Install pressure gages on inlet and outlet.
	D. Install water control valves with inlet and outlet shutoff valves and bypass with globe valve.  Install pressure gages on inlet and outlet.
	E. Install balancing valves in locations where they can easily be adjusted.
	F. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	G. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve,.
	H. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood blocking wall reinforcement between studs.  Fire-retardant-treated-wood blocking is specified in Division 06 Section "Rough Carpentry."
	I. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
	J. Install ground hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set ground hydrants with box flush with grade.
	K. Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set post hydrants in concrete paving or in 1 cu. ft. of concrete block at grade.
	L. Install nonfreeze, nondraining-type post hydrants set in concrete or pavement.
	M. Install freeze-resistant yard hydrants with riser pipe set in concrete or pavement.  Do not encase canister in concrete.
	N. Install water hammer arresters in water piping according to PDI-WH 201.
	O. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain.
	P. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.
	Q. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
	R. Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust system for proper flow.

	3.02 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.03 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.04 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.05 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.



	221316 SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following for soil, waste, and vent piping inside the building:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	C. LLDPE:  Linear, low-density polyethylene plastic.
	D. NBR:  Acrylonitrile-butadiene rubber.
	E. PE:  Polyethylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. TPE:  Thermoplastic elastomer.

	1.04 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of withstanding the effects of seismic events determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures."

	1.05 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Shop Drawings:
	C. Field quality-control inspection and test reports.

	1.06 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-sewer" for plastic sewer piping.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.02 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.03 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy class(es).
	B. Gaskets:  ASTM C 564, rubber.
	C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber.

	2.04 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator drainage fittings.
	C. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	D. Rigid, Unshielded Couplings:  ASTM C 1461, sleeve-type, reducing- or transition-type mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-metal tension band and tightening mechanism on each end.

	2.05 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade A or B, Standard Weight or Schedule 40, galvanized.  Include ends matching joining method.
	B. Drainage Fittings:  ASME B16.12, galvanized, threaded, cast-iron drainage pattern.
	C. Pressure Fittings:
	D. Grooved-Joint Systems:

	2.06 STAINLESS-STEEL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASME A112.3.1, drainage pattern with socket and spigot ends.
	B. Gaskets:  Lip seals shaped to fit socket groove, with plastic backup ring.

	2.07 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
	B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
	C. Grooved-Joint Systems:
	D. Flanges:  ASME 16.1, Class 125, cast iron.

	2.08 COPPER TUBE AND FITTINGS
	A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.

	2.09 ENCASEMENT FOR UNDERGROUND METAL PIPING
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.


	PART 3 -  EXECUTION
	3.01 EXCAVATION
	A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.

	3.03 PIPING INSTALLATION
	A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility Sanitary Sewers."
	B. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	C. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	D. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	E. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.
	F. Install underground, steel, force-main piping. Install encasement on piping according to ASTM A 674 or AWWA C105.
	G. Install underground, ductile-iron, force-main piping according to AWWA C600.  Install buried piping inside the building between wall and floor penetrations and connection to sanitary sewer piping outside the building with restrained joints.  Anchor pipe to wall or floor.  Install thrust-block supports at vertical and horizontal offsets.
	H. Install underground, copper, force-main tubing according to CDA's "Copper Tube Handbook."
	I. Install underground, ductile-iron, special pipe fittings according to AWWA C600.
	J. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 Section "Common Work Results for Plumbing."
	K. Install wall-penetration fitting at each service pipe penetration through foundation wall.  Make installation watertight.
	L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	M. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of flow is prohibited.
	N. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past each joint as completed.
	O. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	P. Install engineered soil and waste drainage and vent piping systems as follows:
	Q. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	R. Install ABS soil and waste drainage and vent piping according to ASTM D 2661.
	S. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
	T. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.04 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	C. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	D. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	E. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	F. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	G. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.05 VALVE INSTALLATION
	A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
	C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.
	D. Backwater Valves:  Install backwater valves in piping subject to sewage backflow.

	3.06 HANGER AND SUPPORT INSTALLATION
	A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	J. Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum rod diameters:
	L. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.07 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	D. Connect force-main piping to the following:

	3.08 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	E. Test force-main piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.09 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.



	221319 SANITARY WASTE PIPING SPECIALTIES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FOG:  Fats, oils, and greases.
	C. FRP:  Fiberglass-reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and accessories for the following:
	B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.
	C. Manufacturer Seismic Qualification Certification:  Submit certification that Plumbing accessories, and components will withstand seismic forces defined in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment." Include the following:
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.06 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2  PRODUCTS
	2.01 BACKWATER VALVES
	A. Horizontal, Cast-Iron Backwater Valves:
	B. Drain-Outlet Backwater Valves:

	2.02 CLEANOUTS
	A. Exposed Metal Cleanouts:
	B. Metal Floor Cleanouts:
	C. Cast-Iron Wall Cleanouts:

	2.03 FLOOR DRAINS
	A. Cast-Iron Floor Drains:
	B. Stainless-Steel Floor Drains:

	2.04 TRENCH DRAINS
	A. Trench Drains:

	2.05 AIR-ADMITTANCE VALVES
	A. Fixture Air-Admittance Valves:
	B. Stack Air-Admittance Valves:
	C. Wall Box:

	2.06 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch-thick, lead flashing collar and skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.

	2.07 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:

	2.08 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	B. Deep-Seal Traps:
	C. Floor-Drain, Trap-Seal Primer Fittings:
	D. Air-Gap Fittings:
	E. Sleeve Flashing Device:
	F. Stack Flashing Fittings:
	G. Vent Caps:
	H. Frost-Resistant Vent Terminals:
	I. Expansion Joints:

	2.09 FLASHING MATERIALS
	A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:
	B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	E. Fasteners:  Metal compatible with material and substrate being fastened.
	F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	G. Solder:  ASTM B 32, lead-free alloy.
	H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3  EXECUTION
	3.01 CONCRETE BASES
	A. Anchor plumbing equipments to concrete bases.

	3.02 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backwater valves in building drain piping.  For interior installation, provide cleanout deck plate flush with floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.
	C. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	E. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	G. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with finished surface, unless otherwise indicated.
	H. Assemble and install ASME A112.3.1, stainless-steel channel drainage systems according to ASME A112.3.1.  Install on support devices so that top will be flush with surface.
	I. Assemble non-ASME A112.3.1, stainless-steel channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	J. Assemble FRP channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	K. Assemble plastic channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	L. Install fixture air-admittance valves on fixture drain piping.
	M. Install stack air-admittance valves at top of stack vent and vent stack piping.
	N. Install air-admittance-valve wall boxes recessed in wall.
	O. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	P. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	Q. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	R. Assemble open drain fittings and install with top of hub 2 inches above floor.
	S. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	T. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	U. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	V. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	W. Install vent caps on each vent pipe passing through roof.
	X. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Y. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	Z. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	AA. Assemble components of FOG disposal systems and install on floor.  Install trap, vent, fresh-air inlet, and flow-control fitting according to authorities having jurisdiction.  Install shelf fastened to reinforcement in wall construction and adjacent to unit, unless otherwise indicated.  Install culture bottle, culture metering pump, timer, and control on shelf.  Install tubing between culture bottle, metering pump, and chamber.
	BB. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	CC. Install grease removal devices on floor.  Install trap, vent, and flow-control fitting according to authorities having jurisdiction.  Install control panel adjacent to unit, unless otherwise indicated.
	DD. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.  Coordinate oil-interceptor storage tank and gravity drain with Division 23 Section "Facility Fuel-Oil Piping."
	EE. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral cleanout on outlet.  Install trap on interceptors that do not have integral trap and are connected to sanitary drainage and vent systems.
	FF. Install wood-blocking reinforcement for wall-mounting-type specialties.
	GG. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	HH. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.03 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.04 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.05 FIELD QUALITY CONTROL
	A. Tests and Inspections:

	3.06 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

	3.07 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain plumbing equipments.  Refer to Division 01 Section "Demonstration and Training."
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	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Mechanical and electrified door hardware for:
	a. Swinging doors.


	B. Exclusions:  Unless specifically listed in hardware sets, hardware is not specified in this section for:
	1. Windows
	2. Cabinets (casework), including locks in cabinets
	3. Signage
	4. Toilet accessories
	5. Overhead doors

	C. Related Sections:
	1. Division 01 Section “Alternates” for alternates affecting this section.
	2. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold installation specified in this section.
	3. Division 26 sections for connections to electrical power system and for low-voltage wiring.
	4. Division 28 sections for coordination with other components of electronic access control system.


	1.2 REFERENCES
	A. UL - Underwriters Laboratories
	1. UL 10B - Fire Test of Door Assemblies
	2. UL 10C - Positive Pressure Test of Fire Door Assemblies
	3. UL 1784 - Air Leakage Tests of Door Assemblies
	4. UL 305 - Panic Hardware

	B. DHI - Door and Hardware Institute
	1. Sequence and Format for the Hardware Schedule
	2. Recommended Locations for Builders Hardware
	3. Key Systems and Nomenclature

	C. ANSI - American National Standards Institute
	1. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and Specialties


	1.3 SUBMITTALS
	A. General:
	1. Submit in accordance with Conditions of Contract and Division 01 requirements.
	2. Highlight, encircle, or otherwise specifically identify on submittals deviations from Contract Documents, issues of incompatibility or other issues which may detrimentally affect the Work.
	3. Prior to forwarding submittal, comply with procedures for verifying existing door and frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” article, herein.

	B. Action Submittals:
	1. Product Data:  Product data including manufacturers’ technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	2. Riser and Wiring Diagrams:  After final approval of hardware schedule, submit details of electrified door hardware, indicating:
	a. Wiring Diagrams:  For power, signal, and control wiring and including:
	1) Details of interface of electrified door hardware and building safety and security systems.
	2) Schematic diagram of systems that interface with electrified door hardware.
	3) Point-to-point wiring.
	4) Risers.


	3. Samples for Verification:  If requested by Architect, submit production sample or sample installations of each type of exposed hardware unit in finish indicated, and tagged with full description for coordination with schedule.
	a. Samples will be returned to supplier in like-new condition.  Units that are acceptable to Architect may, after final check of operations, be incorporated into Work, within limitations of key coordination requirements.

	4. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as illustrated by Sequence of Format for the Hardware Schedule as published by the Door and Hardware Institute.  Indicate complete designations of each item required for...
	a. Door Index; include door number, heading number, and Architects hardware set number.
	b. Opening Lock Function Spreadsheet: List locking device and function for each opening.
	c. Type, style, function, size, and finish of each hardware item.
	d. Name and manufacturer of each item.
	e. Fastenings and other pertinent information.
	f. Location of each hardware set cross-referenced to indications on Drawings.
	g. Explanation of all abbreviations, symbols, and codes contained in schedule.
	h. Mounting locations for hardware.
	i. Door and frame sizes and materials.
	j. Name and phone number for local manufacturer's representative for each product.
	k. Operational Description of openings with any electrified hardware (locks, exits, electromagnetic locks, electric strikes, automatic operators, door position switches, magnetic holders or closer/holder units, and access control components). Operatio...
	1) Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings.  Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate fabrication of oth...


	5. Key Schedule:
	a. After Keying Conference, provide keying schedule listing levels of keying as well as explanation of key system's function, key symbols used and door numbers controlled.
	b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as guideline for nomenclature, definitions, and approach for selecting optimal keying system.
	c. Provide 3 copies of keying schedule for review prepared and detailed in accordance with referenced DHI publication.  Include schematic keying diagram and index each key to unique door designations.
	d. Index keying schedule by door number, keyset, hardware heading number, cross keying instructions, and special key stamping instructions.
	e. Provide one complete bitting list of key cuts and one key system schematic illustrating system usage and expansion.
	1) Forward bitting list, key cuts and key system schematic directly to Tri-City Medical Center, by means as directed by Tri-City Medical Center.

	f. Prepare key schedule by or under supervision of supplier, detailing Tri-City Medical Center’s final keying instructions for locks.

	6. Templates: After final approval of hardware schedule, provide templates for doors, frames and other work specified to be factory prepared for door hardware installation.

	C. Informational Submittals:
	1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant.
	2. Product Certificates for electrified door hardware, signed by manufacturer:
	a. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	3. Certificates of Compliance:
	a. Certificates of compliance for fire-rated hardware and installation instructions if requested by Architect or Authority Having Jurisdiction.
	b. Installer Training Meeting Certification:  Letter of compliance, signed by Contractor, attesting to completion of installer training meeting specified in “QUALITY ASSURANCE” article, herein.
	c. Electrified Hardware Coordination Conference Certification:  Letter of compliance, signed by Contractor, attesting to completion of electrified hardware coordination conference, specified in “QUALITY ASSURANCE” article, herein.

	4. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by qualified testing agency, for door hardware on doors located in accessible routes.
	5. Warranty:  Special warranty specified in this Section.

	D. Closeout Submittals:
	1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include:
	a. Complete information on care, maintenance, and adjustment; data on repair and replacement parts, and information on preservation of finishes.
	b. Catalog pages for each product.
	c. Name, address, and phone number of local representative for each manufacturer.
	d. Parts list for each product.
	e. Final approved hardware schedule, edited to reflect conditions as-installed.
	f. Final keying schedule
	g. Copies of floor plans with keying nomenclature
	h. As-installed wiring diagrams for each opening connected to power, both low voltage and 110 volts.
	i. Copy of warranties including appropriate reference numbers for manufacturers to identify project.



	1.4 QUALITY ASSURANCE
	A. Product Substitutions: Comply with product requirements stated in Division 01 and as specified herein.
	1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” including make or model number or other designation, provide product specified. (Note: Certain products have been selected for their unique characteristics and parti...
	a. Where no additional products or manufacturers are listed in product category, requirements for “No Substitute” govern product selection.

	2. Where products indicate “acceptable manufacturers” or “acceptable manufacturers and products”, provide product from specified manufacturers, subject to compliance with specified requirements and “Single Source Responsibility” requirements stated he...

	B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with record of successful in-service performance for supplying door hardware similar in quantity, type, and quality to that indicated for this Project.
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.
	4. Coordination Responsibility: Coordinate installation of electronic security hardware with Architect and electrical engineers and provide installation and technical data to Architect and other related subcontractors.
	a. Upon completion of electronic security hardware installation, inspect and verify that all components are working properly.


	C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade hardware with record of successful in-service performance for installing door hardware similar in quantity, type, and quality to that indicated for this Project.
	D. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless otherwise indicated.
	2. Manufacturers that perform electrical modifications and that are listed by testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.

	E. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products tested by Un...
	F. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies are required, provide door hardware that meets requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at tested pressure differential of 0.3-inch wg (75 Pa) of water.

	G. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction.
	H. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release latch.  Locks do not require use of key, tool, or special knowledge for operation.
	I. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with governing accessibility regulations cited in “REFERENCES” article, herein.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist and that operate with force of not more than 5 lbf (22.2 N).
	2. Maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.
	b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
	c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

	3. Bevel raised thresholds with slope of not more than 1:2.  Provide thresholds not more than 1/2 inch (13 mm) high.
	4. Adjust door closer sweep periods so that, from open position of 70 degrees, door will take at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading edge of door.

	J. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01.
	1. Attendees: Tri-City Medical Center, Contractor, Architect, Installer, and Supplier’s Architectural Hardware Consultant.
	2. Incorporate keying conference decisions into final keying schedule after reviewing door hardware keying system including:
	a. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	b. Preliminary key system schematic diagram.
	c. Requirements for key control system.
	d. Requirements for access control.
	e. Address for delivery of keys.


	K. Pre-installation Conference:  Conduct conference at Project site
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Inspect and discuss preparatory work performed by other trades.
	3. Inspect and discuss electrical roughing-in for electrified door hardware.
	4. Review sequence of operation for each type of electrified door hardware.
	5. Review required testing, inspecting, and certifying procedures.

	L. Coordination Conferences:
	1. Installation Coordination Conference: Prior to hardware installation, schedule and hold meeting to review questions or concerns related to proper installation and adjustment of door hardware.
	a. Attendees: Door hardware supplier, door hardware installer, Contractor.
	b. After meeting, provide letter of compliance to Architect, indicating when meeting was held and who was in attendance.

	2. Electrified Hardware Coordination Conference: Prior to ordering electrified hardware, schedule and hold meeting to coordinate door hardware with security, electrical, doors and frames, and other related suppliers.
	a. Attendees: electrified door hardware supplier, doors and frames supplier, electrified door hardware installer, electrical subcontractor, Tri-City Medical Center, Architect and Contractor.
	b. After meeting, provide letter of compliance to Architect, indicating when coordination conference was held and who was in attendance.



	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	1. Deliver each article of hardware in manufacturer’s original packaging.

	C. Project Conditions:
	1. Maintain manufacturer-recommended environmental conditions throughout storage and installation periods.
	2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  Control handling and installation of hardware items so that completion of Work will not be delayed by hardware losses both before and after installation.

	D. Protection and Damage:
	1. Promptly replace products damaged during shipping.
	2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or repair products damaged during Work.
	3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical agent.

	E. Deliver keys to manufacturer of key control system for subsequent delivery to Tri-City Medical Center.
	F. Deliver keys and permanent cores to Tri-City Medical Center as directed.

	1.6 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...
	C. Security:  Coordinate installation of door hardware, keying, and access control with Tri-City Medical Center's security consultant.
	D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware with connections to power supplies and building safety and security systems.
	E. Existing Openings:  Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to sui...
	F. Direct shipments not permitted, unless approved by Contractor.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Years from date of Substantial Completion, for durations indicated.
	a. Closers:
	1) Mechanical: 30 years.

	b. Automatic Operators: 2 years.
	c. Exit Devices:
	1) Mechanical: 3 years.
	2) Electrified: 1 year.

	d. Locksets:
	1) Mechanical: 3 years.
	2) Electrified: 1 year.

	e. Continuous Hinges:  Lifetime warranty
	f. Key Blanks: Lifetime

	2. Warranty does not cover damage or faulty operation due to improper installation, improper use or abuse.



	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. The Tri-City Medical Center requires use of certain products for their unique characteristics and particular project suitability to insure continuity of existing and future performance and maintenance standards.  After investigating available produ...
	1. Where “No Substitute” is noted, submittals and substitution requests for other products will not be considered.

	B. Approval of manufacturers and/or products other than those listed as ”Scheduled Manufacturer ”  or “Acceptable Manufacturers”  in the individual article for the product category shall be in accordance with QUALITY ASSURANCE article, herein.
	C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is contingent upon those products providing all functions and features and meeting all requirements of scheduled manufacturer’s product.
	D. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish each item of hardware for proper installation and operation of door movement as shown.
	E. Where specified hardware is not adaptable to finished shape or size of members requiring hardware, furnish suitable types having same operation and quality as type specified, subject to Architect's approval.

	2.2 MATERIALS
	A. Fasteners
	1. Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.
	2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under any condition) screws to match hardware finish, or, if exposed in surfaces of other work, to match finish of this other work including prepared for paint surfac...
	3. Provide concealed fasteners for hardware units exposed when door is closed except when no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on opposite face is ex...
	4. Install hardware with fasteners provided by hardware manufacturer.

	B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for hardware installation.
	1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.


	2.3 HINGES
	A. Provide three-knuckle, concealed bearing hinges.
	1. Manufacturers and Products:
	a. Scheduled Manufacturer and Product: Ives 3CB series
	b. Acceptable Manufacturers and Products: Hager AB series, McKinney TA series


	B. Requirements:
	1. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:
	a. Exterior:  Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
	b. Interior:  Standard weight, steel, 4-1/2 inches (114 mm) high

	2. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
	a. Exterior:  Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
	b. Interior:  Heavy weight, steel, 5 inches (127 mm) high

	3. 2 inches or thicker doors:
	a. Exterior:  Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
	b. Interior:  Heavy weight, steel, 5 inches (127 mm) high

	4. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and one additional hinge for each 30 inches (762 mm) of additional door height.
	5. Where new hinges are specified for existing doors or existing frames, provide new hinges of identical size to hinge preparation present in existing door or existing frame.
	6. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	a. Steel Hinges:  Steel pins
	b. Non-Ferrous Hinges:  Stainless steel pins
	c. Out-Swinging Exterior Doors:  Non-removable pins
	d. Out-Swinging Interior Lockable Doors:  Non-removable pins
	e. Interior Non-lockable Doors:  Non-rising pins

	7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches (127 mm) at 2 inches (51 mm) or thicker doors.  Adjust hinge width as required for door, frame, and wall conditions to allow proper degree of opening.
	8. Doors 36 inches (914 mm) wide or less furnish hinges 4-1/2 inches (114 mm) high; doors greater than 36 inches (914 mm) wide furnish hinges 5 inches (127 mm) high, heavy weight or standard weight as specified.
	9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with sufficient number and wire gage to accommodate electric function of specified hardware. Locate electric hinge at second hinge from bottom or nearest to electrif...
	10. Provide mortar guard for each electrified hinge specified.
	11. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge per door leaf for doors 90 inches (2286 mm) or less in height. Provide one additional bearing hinge for each 30 inches (762 mm) of additional door height.


	2.4 CONTINUOUS HINGES
	A. Stainless Steel
	1. Manufacturers:
	a. Scheduled Manufacturer: Ives
	b. Acceptable Manufacturers: Markar, Stanley

	2. Requirements:
	a. Provide pin and barrel continuous hinges conforming to ANSI/BHMA A156.26, Grade 2.
	b. Provide pin and barrel continuous hinges fabricated from 14 gauge, type 304 stainless steel.
	c. Provide twin self-lubricated nylon bearings at each hinge knuckle, with 0.25-inch (6 mm) diameter stainless steel pin.
	d. Provide hinges capable of supporting door weights up to 600 pounds, and successfully tested for 1,500,000 cycles.
	e. On fire-rated doors, provide pin and barrel continuous hinges that are classified for use on rated doors by testing agency acceptable to authority having jurisdiction.
	f. Provide pin and barrel continuous hinges with electrified options as scheduled in the hardware sets. Provide with sufficient number and wire gage to accommodate electric function of specified hardware.
	g. Install hinges with fasteners supplied by manufacturer.
	h. Provide hinges with symmetrical hole pattern.



	2.5 ELECTRIC POWER TRANSFER
	A. Manufacturers:
	a. Scheduled Manufacturer: Von Duprin
	b. Acceptable Manufacturers: Falcon, ABH

	B. Provide power transfer with electrified options as scheduled in the hardware sets. Provide with number and gage of wires sufficient to accommodate electric function of specified hardware.
	C. Locate electric power transfer per manufacturer’s template and UL requirements, unless interference with operation of door or other hardware items.

	2.6 FLUSH BOLTS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Provide automatic, constant latching, and manual flush bolts with forged bronze or stainless steel face plates, extruded brass levers, and with wrought brass guides and strikes.  Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches...


	2.7 COORDINATORS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Where pairs of doors are equipped with automatic flush bolts, an astragal, or other hardware that requires synchronized closing of the doors, provide bar-type coordinating device, surface applied to underside of stop at frame head.
	2. Provide filler bar of correct length for unit to span entire width of opening, and appropriate brackets for parallel arm door closers and surface vertical rod exit device strikes.  Factory-prep coordinators for vertical rod devices if required.


	2.8 MORTISE LOCKS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: Corbin-Russwin ML2000 series
	2. Acceptable Manufacturers and Products: No Substitute

	B. Requirements:
	1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1 Operational, Grade 1 Security, and manufactured from heavy gauge steel, containing components of steel with a zinc dichromate plating for corrosion resistance.  Provide lock...
	2. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) throw stainless steel mechanical anti-friction latchbolt.  Provide deadbolt with full 1 inch (25 mm) throw, constructed of stainless steel.
	3. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
	4. Provide electrified options as scheduled in the hardware sets.  Where scheduled, provide a request to exit (RX) switch that is actuated with rotation of inside lever.
	5. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with wrought roses and external lever spring cages.  Provide thru-bolted levers with 2-piece spindles.
	a. Lever Design: Corbin-Russwin LWA.



	2.9 EXIT DEVICES
	A. Manufacturer and Product:
	1. Scheduled Manufacturer: Von Duprin 98 series
	2. Acceptable Manufacturers and Products: No Substitute.

	B. Manufacturers and Products:
	1. Scheduled Manufacturer: To establish standard of quality and design intent, exit device specifications have been based on Von Duprin products.  Products of other manufacturers meeting or exceeding design and performance requirements specified herei...

	C. Requirements:
	1. Provide exit devices tested to ANSI/BHMA A156.3-2014 Grade 1, UL certified to meet maximum 5 pound requirements according to the California Building Code section 11B-309.4,] and UL listed for Panic Exit or Fire Exit Hardware. Cylinders: Refer to “K...
	2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or aluminum, plated to standard architectural finishes to match balance of door hardware.
	3. Quiet Operation: Incorporate fluid damper or other device that eliminates noise of exit device operation.
	4. Touchpad: Extend minimum of one half of door width, but not the full length of exit device rail.  Provide end-cap with two-point attachment to door.  Match exit device finish, stainless steel for US26, US26D, US28, US32, and US32D finishes; and for...
	5. Provide rim devices with a dual cylinder or inside thumb turn cylinder option with a visual security indicator that identifies the trims locked/unlocked status of the door from the inside of the room. Indicator in unlocked state presents a 1/2 inch...
	6. Provide exit devices with deadlatching feature for security and for future addition of alarm kits and/or other electrical requirements.
	7. Provide exit devices with manufacturer’s approved strikes.
	8. Provide exit devices cut to door width and height. Locate exit devices at height recommended by exit device manufacturer, allowable by governing building codes, and approved by Architect.
	9. Mount mechanism case flush on face of doors, or provide spacers to fill gaps behind devices.  Where glass trim or molding projects off face of door, provide glass bead kits.
	10. Where lever handles are specified as outside trim for exit devices, provide heavy-duty lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will travel to 90-degree down position when more than 35 pounds of torq...
	a. Lever Style: Match lever style of locksets.

	11. Provide UL labeled fire exit hardware for fire rated openings.
	12. Provide electrified options as scheduled in the hardware sets.


	2.10 POWER SUPPLIES
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: Schlage or Von Duprin PS900 series
	2. Acceptable Manufacturers and Products: Precision ELR series, Sargent 3500 series, Dynalock 5000 series, Folger Adam FABPS series, Securitron BPS series, Security Door Controls 600 series

	B. Requirements:
	1. Provide power supplies, recommended and approved by manufacturer of electrified locking component, for operation of electrified locks, electrified exit devices, magnetic locks, electric strikes, and other components requiring power supply.
	2. Provide appropriate quantity of power supplies necessary for proper operation of electrified locking components as recommended by manufacturer of electrified locking components with consideration for each electrified component using power supply, l...
	3. Provide regulated and filtered 24 VDC power supply , and UL class 2 listed.
	4. Options:
	a. Provide power supply, where specified, with internal capability of charging sealed backup batteries 24 VDC, in addition to operating DC load.
	b. Provide sealed batteries for battery back-up at each power supply where specified.
	c. Provide keyed power supply cabinet.

	5. Provide power supply in an enclosure, complete, and requiring 120VAC to fused input.
	6. Provide power supply with emergency release terminals, where specified, that allow release of all devices upon activation of fire alarm system complete with fire alarm input for initiating “no delay” exiting mode.


	2.11 CYLINDERS MATCH EXISTING KEY SYSTEM
	A. Manufacturers:
	1. Scheduled Manufacturer: Corbin-Russwin
	2. Acceptable Manufacturers: Unknown

	B. Requirements:
	1. Provide cylinders/cores, from the same manufacturer of locksets, compliant with ANSI/BHMA A156.5; latest revision, Section 12, Grade 1; permanent cylinders; cylinder face finished to match lockset, manufacturer’s series as indicated. Refer to “KEYI...
	2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project as indicated.
	a. Conventional cylinder with permanent core with open keyway.
	b. Keying:  Manufacturer-keyed permanent cylinders/cores, configured into keying system per “KEYING” article herein.
	c. Features:  Cylinders/cores shall incorporate the following features.

	3. Nickel silver bottom pins.
	4. Replaceable Construction Cores.
	a. Provide temporary construction cores replaceable by permanent cores, furnished in accordance with the following requirements.
	1) 12 construction change (day) keys.

	b. Tri-City Medical Center or Tri-City Medical Center’s Representative will replace temporary construction cores with permanent cores.



	2.12 KEYING match EXISTING key system
	A. Provide a factory registered keying system, complying with guidelines in ANSI/BHMA A156.28, incorporating decisions made at keying conference.
	B. Requirements:
	1. Provide permanent cylinders/cores keyed by the manufacturer according to the following key system.
	a. Keying system as directed by the Tri-City Medical Center.

	2. Forward bitting list and keys separately from cylinders, by means as directed by Tri-City Medical Center.  Failure to comply with forwarding requirements shall be cause for replacement of cylinders/cores involved at no additional cost to Tri-City M...
	3. Provide keys with the following features.
	a. Material:  Nickel silver; minimum thickness of .107-inch (2.3mm)

	4. Identification:
	a. Mark permanent cylinders/cores and keys with applicable blind code per DHI publication “Keying Systems and Nomenclature” for identification. Blind code marks shall not include actual key cuts.
	b. Identification stamping provisions must be approved by the Architect and Tri-City Medical Center.
	c. Stamp cylinders/cores and keys with Tri-City Medical Center’s unique key system facility code as established by the manufacturer; key symbol and embossed or stamped with “DO NOT DUPLICATE” along with the “PATENTED” or patent number to enforce the p...
	d. Failure to comply with stamping requirements shall be cause for replacement of keys involved at no additional cost to Tri-City Medical Center.
	e. Forward permanent cylinders/cores to Tri-City Medical Center, separately from keys, by means as directed by Tri-City Medical Center.

	5. Quantity: Furnish in the following quantities.
	a. Change (Day) Keys: 3 per cylinder/core.
	b. Permanent Control Keys: 3.
	c. Master Keys: 6.
	d. Unused balance of key blanks shall be furnished to Tri-City Medical Center with the cut keys.
	e. Extra Keys:
	1) 2 Presentation Keys
	2) 2 Construction Keys




	2.13 DOOR CLOSERS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: LCN 4040XP series
	2. Acceptable Manufacturers and Products: Sargent 281/281P10/281TJ series factory assembled (without PRV)

	B. Requirements:
	1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA certified independent testing laboratory.  Stamp units with date of manufacture code.
	2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast iron cylinder, and full complement bearings at shaft.
	3. Cylinder Body: 1-1/2 inch (38 mm) diameter, with 5/8 inch (16 mm) diameter double heat-treated pinion journal.
	4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.
	5. Spring Power: Continuously adjustable over full range of closer sizes, and providing reduced opening force as required by accessibility codes and standards.
	6. Hydraulic Regulation: By tamper-proof, non-critical valves with separate adjustment for latch speed, general speed, and backcheck.
	7. Provide closers with a solid forged steel main arms and factory assembled heavy-duty forged forearms for parallel arm closers.
	8. Pressure Relief Valve (PRV) Technology: Not permitted.
	9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating finish which has been certified to exceed 100 hours salt spray testing as described in ANSI/BHMA Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI).
	10. Provide special templates, drop plates, mounting brackets, or adapters for arms as required for details, overhead stops, and other door hardware items interfering with closer mounting.


	2.14 ELECTRO-MECHANICAL AUTOMATIC OPERATORS
	A. Manufacturers and Products:
	1. Scheduled Manufacturer and Product: LCN Senior Swing
	2. Acceptable Manufacturers and Products: Besam Swingmaster MP, Horton 4000LE series

	B. Requirements:
	1. Provide low energy automatic operator units that are electro-mechanical design complying with ANSI/BHMA A156.19.
	a. Opening:  Powered by DC motor working through reduction gears.
	b. Closing: Spring force.
	c. Manual, hydraulic, or chain drive closers: Not permitted.
	d. Operation:  Motor is off when door is in closing mode.  Door can be manually operated with power on or off without damage to operator.   Provide variable adjustments, including opening and closing speed adjustment.
	e. Cover:  Aluminum.

	2. Provide units with manual off/auto/hold-open switch, push and go function to activate power operator, vestibule interface delay, electric lock delay, hold-open delay adjustable from 2 to 30 seconds, and logic terminal to interface with accessories,...
	3. Provide drop plates, brackets, or adapters for arms as required to suit details.
	4. Provide hard-wired motion sensors and/or actuator switches for operation as specified.  Provide weather-resistant actuators at exterior applications.
	5. Provide key switches, with LED’s, recommended and approved by manufacturer of automatic operator as required for function as described in operation description of hardware sets.  Cylinders: Refer to “KEYING” article, herein.
	6. Provide complete assemblies of controls, switches, power supplies, relays, and parts/material recommended and approved by manufacturer of automatic operator for each individual leaf. Actuators control both doors simultaneously at pairs.  Sequence o...
	7. Provide units with inputs for smoke evacuation doors, where specified, which allow doors to power open upon fire alarm activation and hold open indefinitely or until fire alarm is reset, presence detector input, which prevents closed door from open...


	2.15 PROTECTION PLATES
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Requirements:
	1. Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm) thick, beveled four edges as scheduled.  Furnish with sheet metal or wood screws, finished to match plates.
	2. Sizes of plates:
	a. Kick Plates: 10 inches (254 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs
	b. Mop Plates: 4 inches (102 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs
	c. Armor Plates: 36 inches (914 mm) high by 2 inches (51 mm) less width of door on single doors, 1 inch (25 mm) less width of door on pairs



	2.16 DOOR STOPS AND HOLDERS
	A. Manufacturers:
	1. Scheduled Manufacturer: Ives
	2. Acceptable Manufacturers: Trimco, Rockwood

	B. Provide door stops at each door leaf:
	1. Provide wall stops wherever possible. Provide convex type where mortise type locks are used and concave type where cylindrical type locks are used.
	2. Where a wall stop cannot be used, provide universal floor stops for low or high rise options.
	3. Where wall or floor stop cannot be used, provide medium duty surface mounted overhead stop.


	2.17 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING
	A. Manufacturers:
	1. Scheduled Manufacturer:  Zero International
	2. Acceptable Manufacturers: National Guard, Pemko

	B. Requirements:
	1. Provide thresholds, weather-stripping (including door sweeps, seals, and astragals) and gasketing systems (including smoke, sound, and light) as specified and per architectural details.  Match finish of other items.
	2. Size of thresholds:
	a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width
	b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width

	3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient or flexible seal strip is easily replaceable and readily available.


	2.18 FINSHES
	A. Finish:  BHMA 626/652 (US26D); except:
	1. Hinges at Exterior Doors:  BHMA 630 (US32D)
	2. Continuous Hinges:  BHMA 630 (US32D)
	3. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D)
	4. Protection Plates:  BHMA 630 (US32D)
	5. Overhead Stops and Holders:  BHMA 630 (US32D)
	6. Door Closers:  Powder Coat to Match
	7. Wall Stops:  BHMA 630 (US32D)
	8. Latch Protectors:  BHMA 630 (US32D)
	9. Weatherstripping:  Clear Anodized Aluminum
	10. Thresholds:  Mill Finish Aluminum



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affe...
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.
	2. Custom Steel Doors and Frames:  HMMA 831.
	3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each hardware item in compliance with manufacturer’s instructions and recommendations, using only fasteners provided by manufacturer.
	C. Do not install surface mounted items until finishes have been completed on substrate.  Protect all installed hardware during painting.
	D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.
	F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive clearance.
	G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than quantity recommended by manufacturer for application indicated or one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, un...
	H. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with permanent cores as indicated in keying section.

	I. Wiring: Coordinate with Division 26, ELECTRICAL sections for:
	1. Conduit, junction boxes and wire pulls.
	2. Connections to and from power supplies to electrified hardware.
	3. Connections to fire/smoke alarm system and smoke evacuation system.
	4. Connection of wire to door position switches and wire runs to central room or area, as directed by Architect.
	5. Testing and labeling wires with Architect’s opening number.

	J. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and other public spaces unless approved by Architect.
	L. Power Supplies:  Locate power supplies as indicated or, if not indicated, above accessible ceilings or in equipment room, or alternate location as directed by Architect.
	1. Configuration:  Provide least number of power supplies required to adequately serve doors with electrified door hardware.

	M. Thresholds:  Set thresholds in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	N. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they may impede traffic or present tripping hazard.
	O. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	P. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	Q. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.3 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensur...

	3.4 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Provide training for Tri-City Medical Center's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.6 DOOR HARDWARE SCHEDULE
	A. Locksets, exit devices, and other hardware items are referenced in the following hardware sets for series, type and function. Refer to the above-specifications for special features, options, cylinders/keying, and other requirements.
	B. Hardware Sets:
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	230010 MECHANICAL GENERAL REQUIREMENTS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. The General Conditions and Supplementary Conditions shall apply to and form part of this Division.

	1.02 SUMMARY
	A. Work includes, but is not limited to, the following:
	B. Work not included in this division:

	1.03 DEFINITIONS
	A. Unless otherwise specified, "all clarification form," "field direction by," "submittals to," "approved by," "processed by," "permission from," and like mentioned herein shall mean from/by/to Architect.
	B. "Provide" means furnish and install referenced item with all appurtenances.
	C. "Shall" indicates a mandatory requirement.
	D. "Air conditioning" is defined as the treatment and/or handling of any air to any degree by the systems shown on the drawings and herein specified and is not restricted to refrigerated cooling.

	1.04 DELIVERY AND STORAGE OF MATERIALS
	A. Provide for the safety and good condition of all materials and equipment until final acceptance by the Owner.  Protect all materials and equipment from damage from any cause whatever, and provide adequate and proper storage facilities during the progress of the work.  Replace all damaged and defective work, material or equipment prior to filing application for final acceptance.  Properly protect all openings to equipment, piping, ductwork, accessories, etc. from dirt, dust, and debris prior to and during installation of the work.

	1.05 CODES AND STANDARDS
	A. Work and materials shall be in full accordance with the latest rules and regulations of the Local Fire Marshal; the National Electric Code (NEC); the Uniform Plumbing Code; the California Plumbing Code; California Administrative Code, Title 24, (CAL/OSHA); Local Building Codes; the Uniform Mechanical Code; the California Mechanical Code; Vol. II of the Uniform Building Code; Volume I and II of the California Building Code; SMACNA “Guidelines for Seismic Restraints of Mechanical Systems”; and other applicable codes, laws or regulations of bodies lawfully empowered and having jurisdiction over this project.  Nothing in the plans or specifications shall be construed to permit work not conforming to these codes.  When codes conflict with one another, provide larger, higher or more restrictive standards without additional costs.

	1.06 PERMITS
	A. Obtain all permits, patent rights, and licenses that are required for the performing of this work by all laws, ordinances, rules and regulations, or orders of any officer and/or body.  Provide all notices necessary in connection therewith, and pay all fees relating thereto and all costs and expenses incurred on account thereof.  No work shall be covered before inspection by the jurisdictional authorities and observation by the Architect or his designated representative.

	1.07 EXPLANATION AND PRECEDENCE OF DRAWINGS
	A. Drawings and specifications are intended to be read together so that any work mentioned in one and not the other shall be executed the same as if mentioned in both.
	B. For purposes of clearness and legibility, drawings are essentially diagrammatic.  The size and location of equipment is drawn to scale wherever possible.  Contractor shall make use of data in the contract documents and shall verify this information at the building site.
	C. Where the contract specifications and/or drawings are in conflict, obtain clarification of such during bidding.  Where addenda for clarification of such is not timely, base the bid on the higher standards or more restrictive requirements; prior to fabrication, obtain written clarification.
	D. The drawings indicate required size and points of termination of pipes, and suggest proper routes to conform to structure, avoid obstructions and preserve clearances.  It is not intended that drawings indicate necessary offsets.  The Contractor shall make the installation in such a manner as to conform to the structure, avoid obstructions, preserve headroom and keep openings and passageways clear, without further instructions or costs to the Owner.
	E. It is intended that apparatus be located symmetrical with architectural elements.  Refer to architectural details in completing the correlating work.
	F. The Contractor shall study drawings and specifications including, and not limited to, architectural, structural, mechanical, plumbing, fire protection, and electrical to determine conflict with ordinances and statutes.  Errors or omissions shall be reported in writing, and changes shall be included in the as-built drawings and the additional work performed at no cost to the Owner.
	G. Submittal of bid shall indicate the Contractor has examined the site and drawings and has included required allowances in his bid.  No allowance shall be made for any error resulting from Contractor's failure to visit job site and to review drawings and specifications.  Bid shall include costs for required drawings and changes as outline above, all at no cost to owner.

	1.08 RECORD DRAWINGS
	A. Provide and maintain on the job one complete set of blue line prints of the record drawings for all the mechanical and plumbing work.  Carefully record on this set of prints, work including piping, valves, etc., which is installed differently from that indicated in the specifications and on the drawings; locate dimensionally from fixed points.  The depth shall be indicated for all plugged wyes, tees and capped lines.
	B. These record drawings shall be continuously kept up-to-date, and shall be available for inspection at all times.  Existing lines discovered shall be indicated on these drawings.
	C. At completion of work, provide a neat and legible reproducible set of these up-to-date record drawings which shall be individually signed and dated by the Contractor and the job inspector as to their accuracy.
	D. Record drawings shall be submitted for acceptance and approval to the Architect and Mechanical Engineer before final certificate of acceptance will be issued.

	1.09 CUTTING AND PATCHING
	A. Perform all cutting and fitting required for work of this section in rough construction of the building.  Obtain permission of the Structural Engineer prior to cutting any structural building elements.
	B. All patching of finished construction of building shall be performed under the sections of specifications covering these materials by the trades at no additional cost to the Owner.
	C. All cutting of concrete work by Contractor shall be by core drilling or concrete saw.  No cutting or coring shall be done without first obtaining the permission of the Architect and Owner.
	D. All patching of existing surfaces shall match existing material and finish.

	1.10 DAMAGE BY LEAKS
	A. Contractor shall be responsible for damage to the grounds, walks, roads, buildings, finishes, surfaces, materials, equipment, piping systems, electrical systems and their equipment and contents, caused by leaks in the piping systems being installed or having been installed herein.  He shall repair at his expense all damage so caused.  All repair work shall be done as directed by the Architect and Owner.

	1.11 EMERGENCY REPAIRS
	A. The Owner reserves the right to make emergency repairs as required to keep equipment in operation without voiding the Contractor's guarantee bond nor relieving the Contractor of his responsibilities.

	1.12 LOCATIONS
	A. Coordinate in advance of the work, requirements for openings, equipment maintenance clearances, recesses and chases in the walls, partitions, equipment housekeeping pads, framing or openings.  Should furnishing this information be neglected, delayed or incorrect and additional cutting is found to be required, the cost of same shall be borne by the Contractor.  Nothing in this paragraph shall be construed to relieve the Contractor of the responsibility for providing and paying for the required core drilling and openings in existing work.
	B. Diagrammatic Indications on Drawings are:
	C. Exact Locations Shall:

	1.13 SUPPORTS, EQUIPMENT PADS, STAGING, ETC.
	A. Construction supports required for the proper installation of equipment shall be in accordance with the drawings, manufacturer’s requirements, seismic requirements, and applicable codes.  Check architectural and structural drawings for equipment pads by others.  Provide staging, scaffolds, platforms, ladders or similar facilities required to properly install the work.

	1.14 INTERRUPTION OF UTILITIES
	A. This project includes elements of work which will require disconnection and modification of existing systems, with resultant outages.  These episodes must be strictly limited and controlled.  No outage affecting any portion of the existing facilities will be allowed without specified written authorization by the Owner, Architect and Engineer.
	B. The Contractor shall schedule and coordinate all interruptions of utilities with the Architect and Owner within 30 days after award of contract.  The Contractor shall submit to the Owner a schedule of proposed interruptions.  At least 72 hours prior to the interruption, the contractor shall submit a request indicating the proposed date and duration of interruption, the work to be accomplished, the areas which will be affected and a proposed contingency plan to be followed in the event that normal service or facilities cannot be restored on schedule.  Do not commence work until the time, date, and contingency have been approved in writing by the Architect and Owner.
	C. Provide, at no additional cost, any labor and materials necessary to restore services on a contingency basis should normal service or facilities not be restored on schedule.
	D. Preparatory work associated with each interruption shall be performed during normal work hours.  The actual interruption required for tie-in shall be performed between 8 P.M. and 5 A.M.  Maximum shutdown during this period of any system shall be 4 hours.

	1.15 SUBSTITUTIONS
	A. If substitutions of controls or equipment require any changes in the architectural, structural, mechanical, plumbing or electrical work from that shown on the drawings, the extra cost of the equipment or architectural, structural, mechanical, plumbing or electrical work shall be responsibility of the Contractor requesting the substitution.  All substitutions shall be prior approved by the Architect before purchase by the contractor.
	B. If the Contractor proposes substitutions of any equipment specified herein or on the drawings, it shall be the Contractor's responsibility to obtain approval from the Architect for such equipment as well as approval for anchorage of such equipment from the Architect, Structural Engineer, and governing approval agencies.  All costs required for such approval shall be the responsibility of the Contractor requesting the substitution.

	1.16 PREPARATION OF SUBMITTALS
	A. Refer to Division 1.  In addition to the requirements of Division 1, provide the requirements specified herein.
	B. Prior to commencement of work and in accordance with the General Requirements, submit for review six copies of proposed equipment and material submittals.  The Contractor shall verify the delivery dates are compatible with the specified construction schedule; and verify the equipment is sized to accommodate the conditions specified.  Submittals shall include manufacturer’s names and model numbers and shall comply with specifications and drawings.  The Contractor shall bear the cost of changes necessary to accommodate substitutions if substitution is approved.
	C. The project scope and work is defined in the contract documents. The contractor is responsible for determining the division of work between their subcontractors.
	D. Provide formal submittal to Architect.  Review of the formal submittal is only for general conformance with design concept of project and general compliance with the information given in the contract documents.  The Contractor is responsible for confirmation and correlation of the dimensions, quantities and sizes, for information that pertains to fabrication methods or construction techniques, and for coordination of work of all trades.  Deviations from Drawings and Specifications shall be clearly and completely indicated (by a separate letter) in the formal submittals.  Reviewed Submittals shall not relieve the Contractor of responsibility for errors or deviations.
	E. Formal submittals shall be complete with catalog data and information properly marked to indicate equality of material (where substitution is allowed and desired), adequacy in capacity and performance to meet minimum capacities or performance as specified or indicated.  Arrange the submittals in the same sequence as these Specifications and indicate the Section and Paragraph number (in the upper right-hand side with tabs) for which each submittal is intended.  Incomplete submittals shall be rejected.
	F. Do not fabricate, order or deliver materials or equipment until formal submittals have been approved.  Where material or equipment is used without such permission, it is deemed that the material or equipment shall be in complete compliance with drawings and specifications, without additional cost where such compliance is lacking and may be required to be altered in the field.
	G. Submittals shall be bound and shall include, at a minimum, the following:
	H. Contractor shall incur all costs for time spent by Engineer for review of more than two submittals on each item.  Costs shall be based on Engineer's hourly billing rate schedule at the time of review.  Rate schedule available upon request.  Engineer shall invoice the contractor upon completion of review and shall be paid by the contractor within 30 days of date of invoice.  Failure to remit will withdraw approval (if any) of submittals in question.

	1.17 SHOP DRAWINGS:
	A. Proceed with preparation of shop drawings immediately upon receiving an authorization to proceed for the project.  Shop drawings shall be originally prepared by the contractor.  Provide shop drawings in electronic format.  Submit prior to material fabrication, order and installation.
	B. Include:
	C. Coordinate with other trades.  Submit a copy to the General Contractor for distribution to other trades, including (but not limited to) controls, electrical, low voltage and fire sprinkler contractor.
	D. Submit a copy to General Contractor for distribution to other trades, including electrical and fire sprinkler contractor.
	E. Submit to commissioning agent for approval to assure design intent is met.
	F. Upon receiving approval from commissioning agent, submit a complete set of shop drawings at one time to the mechanical engineer.

	1.18 ELECTRICAL REQUIREMENTS
	A. When electrical work is specified in subsequent sections to be furnished and installed by the Mechanical Contractor, it shall be installed in metallic conduit and in full accordance with the National Electric Code, the State of California Industrial Accident Commission's Safety Orders and the requirements of Division 26.
	B. The power wiring, safety switches, combination controllers, disconnect switches, motor starters, circuit breakers, motor-control equipment forming part of motor control centers or switchgear assemblies, and the electrical connections of the mechanical equipment to the electrical power source shall be coordinated with and provided under Division 26.
	C. Control Wiring:  Low voltage and line voltage conduit and wiring required for controlling mechanical equipment shall be provided under Division 23 of this specification (unless otherwise shown on Electrical Drawings).  Installation on these items shall comply with Division 16 requirements.  Coordinate with Division 26 for power requirements to mechanical control panels, terminal controllers, etc.

	1.19 MOTORS
	A. Before order is placed for electrical devices, the Contractor shall check with the Electrical contractor and verify requirements as to type, mounting voltage and current characteristics as well as to any special delivery instructions.

	1.20 TESTS
	A. Contractor shall make tests required by legally constituted authorities and as listed below.

	1.21 LABOR AND MATERIALS
	A. A. Labor shall be carefully skilled for this kind of work, thorough and first class in all respects and under the direction of a competent foreman.
	B. Materials shall be new, in perfect condition and of domestic manufacturer.  Materials for similar uses to be of same type and manufacturer.
	C. Equipment shall bear the manufacturer's label showing performance characteristics.  Identifying size number shall be given only when it is not practicable or customary to show performance characteristics.
	D. Valves, pipe, fittings, etc., shall bear the manufacturer's name or trademark.
	E. Unless otherwise specified herein, equipment and fixtures shall be installed in accordance with the manufacturer's recommendations, including recommended service and removal clearances.

	1.22 PROTECTION AND CLEAN-UP
	A. Protection:  Provide for the safety and good condition of materials and equipment until final acceptance of the Architect.  Protect materials and equipment from dirt, dust, debris, and damage from any cause whatever, and provide adequate and proper storage facilities during the progress of the work and replace all damaged and defective material, equipment or work precedent to filing application for final acceptance.
	B. Cleaning:

	1.23 ACCESS PANELS
	A. Access Doors and Panels:

	1.24 MAINTENANCE, OPERATION INSTRUCTION, ETC.
	A. General:  Thoroughly instruct the Owner's operators in every detail of operation of the system.  Provide the Owner with a list of all equipment, giving the manufacturer's name, model number, serial number, parts list and complete internal wiring diagrams.  All directions for operation furnished by the manufacturer shall be carefully saved and turned over to the Owner, together with written sequence of operation, operating and maintenance instructions for each system and its equipment.  Instruction shall consist of a minimum of four 8-hour periods over consecutive days and shall be 30% classroom and 70% at site location.  Coordinate scheduling of instruction times with Owner's operators.
	B. Specific Data:  Submit four complete sets of the following data to the Owner for approval prior to acceptance of the installation, complete and at one time; (partial or separate data will not be accepted) data shall consist of the following:
	C. Binders:  Provide complete sets of the above data in loose-leaf ring-type binders with permanent covers, with identification on front and on spine.

	1.25 SPECIAL REQUIREMENTS
	A. During the guarantee period and as directed by the Owner, make any additional tests, adjustment, etc., that may be required and correct any defects or deficiencies arising from operation of the systems.  Operational tests shall be made during both heating and cooling seasons and on all systems.
	B. Completion:

	1.26 WARRANTY/GUARANTEE
	A. The contractor shall warranty/guarantee that materials, apparatus, and equipment furnished and installed under the mechanical division of these specifications shall be new and free from all defects.  Should any defects develop, within one year (unless a longer period is listed in other sections of the specifications) from the date of final acceptance by the owner or from the date of certificate of substantial completion, whichever is earlier, due to inferior or faulty materials and/or workmanship, the trouble shall be corrected by this Contractor without expense to the Owner.  Any defective materials or inferior workmanship noticed at the time of installation or during the guarantee period shall be corrected immediately to the entire satisfaction of the Owner.
	B. The work shall be installed of such materials and in such a manner that:


	PART 2  PRODUCTS  – NOT APPLICABLE
	PART 3  EXECUTION – NOT APPLICABLE

	230050 BASIC MECHANICAL MATERIALS AND METHODS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following basic mechanical materials and methods to complement other Division 23 Sections.
	B. Pipe and pipe fitting materials are specified in Division 22 piping system Sections.

	1.03 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawl spaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.04 SUBMITTALS
	A. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and identification materials and devices.
	B. Shop Drawings:  Detail fabrication and installation for metal and wood supports and anchorage for mechanical materials and equipment.
	C. Coordination Drawings:  For access panel and door locations.
	D. Coordination Drawings:  Detail major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building components.  Show space requirements for installation and access.  Indicate if sequence and coordination of installations are important to efficient flow of the Work.  Include the following:
	E. Samples:  Of color, lettering style, and other graphic representation required for each identification material and device.

	1.05 QUALITY ASSURANCE
	A. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, capacities, and ratings may be furnished provided such proposed equipment is approved in writing and connecting mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment spaces are increased.  Additional costs shall be approved in advance by appropriate Contract Modification for these increases.  If minimum energy ratings or efficiencies of equipment are specified, equipment must meet design and commissioning requirements.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and moisture.
	B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor, if stored inside.
	C. Protect flanges, fittings, and piping specialties from moisture and dirt.
	D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 SEQUENCING AND SCHEDULING
	A. Coordinate mechanical equipment installation with other building components.
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to allow for mechanical installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components, as they are constructed.
	D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the Work.  Coordinate installation of large equipment requiring positioning before closing in building.
	E. Coordinate connection of mechanical systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
	F. Coordinate requirements for access panels and doors if mechanical items requiring access are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 Section "Access Doors and Frames."
	G. Coordinate installation of identifying devices after completing covering and painting, if devices are applied to surfaces.  Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.02 PIPE AND PIPE FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32.
	F. Brazing Filler Metals:  AWS A5.8.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements:  Manufacturer's standard solvent cements for the following:
	I. Plastic Pipe Seals:  ASTM F 477, elastomeric gasket.
	J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, carbon-steel bolts and nuts.
	K. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.

	2.04 DIELECTRIC FITTINGS
	A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent galvanic action and stop corrosion.
	B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck end types and matching piping system materials.
	C. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	F. Dielectric-Flange Kits:  Field-assembled, companion-flange assembly, full-face or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
	H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

	2.05 FLEXIBLE CONNECTORS
	A. General:  Fabricated from materials suitable for system fluid and that will provide flexible pipe connections.  Include 125-psig minimum working-pressure rating, unless higher working pressure is indicated, and ends according to the following:
	B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with bronze wire braid.  Include copper-tube ends or bronze flanged ends, braze welded to hose.
	C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, welded to hose.

	2.06 MECHANICAL SLEEVE SEALS
	A. Description:  Modular design, with interlocking rubber links shaped to continuously fill annular space between pipe and sleeve.  Include connecting bolts and pressure plates.

	2.07 PIPING SPECIALTIES
	A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations:
	B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal protruding fittings and sleeves.

	2.08 GROUT
	A. Non-shrink, Nonmetallic Grout:  ASTM C 1107, Grade B.


	PART 3  EXECUTION
	3.01 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. General:  Install piping as described below, unless piping Sections specify otherwise.  Individual Division 22 piping Sections specify unique piping installation requirements.
	B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated, unless deviations to layout are approved on Coordination Drawings.
	C. Install piping to allow valve servicing.
	D. Install piping at indicated slope.
	E. Install components with pressure rating equal to or greater than system operating pressure.
	F. Install piping in concealed interior and exterior locations, except in equipment rooms and service areas.
	G. Install piping free of sags and bends.
	H. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal runs are prohibited, unless otherwise indicated.
	I. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.
	J. Install piping to allow application of insulation plus 1-inch clearance around insulation.
	K. Locate groups of pipes parallel to each other, spaced to permit valve servicing.
	L. Install fittings for changes in direction and branch connections.
	M. Install couplings according to manufacturer's written instructions.
	N. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:
	O. Sleeves are not required for core drilled holes.
	P. Permanent sleeves are not required for holes formed by PE removable sleeves.
	Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	R. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	T. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with fire stopping materials.  Refer to Division 7 Section "Firestopping" for materials.
	U. Verify final equipment locations for roughing-in.
	V. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in individual piping specification Sections:
	X. Piping Connections:  Make connections according to the following, unless otherwise indicated:

	3.02 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.
	B. Install equipment according to approved submittal data.  Portions of the Work are shown only in diagrammatic form.  Refer conflicts to Architect.
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	E. Install equipment giving right of way to piping installed at required slope.
	F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to equipment shafts if possible.

	3.03 PAINTING AND FINISHING
	A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and application of paint.
	B. Apply paint to exposed piping according to the following, unless otherwise indicated:
	C. Paint visible sheet metal behind ceiling inlets and outlets flat black.
	D. Do not paint piping specialties with factory-applied finish.
	E. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.04 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.  Follow supported equipment manufacturer's setting templates for anchor bolt and tie locations.  Use 3000-psig, 28-day compressive-strength concrete and reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."

	3.05 ERECTION OF METAL SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel."

	3.06 ERECTION OF WOOD SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor mechanical materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.07 CUTTING AND PATCHING
	A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for mechanical installations.  Perform cutting by skilled mechanics of trades involved.
	B. Repair cut surfaces to match adjacent surfaces.

	3.08 GROUTING
	A. Install nonmetallic, non-shrink, grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors.  Mix grout according to manufacturer's written instructions.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placing of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases to provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout according to manufacturer's written instructions.
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	230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.03 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2  PRODUCTS
	2.01 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.02 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.03 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.05 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.
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	230529 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.04 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.06 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:

	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.07 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.06 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230548 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.
	C. OSHPD:  Office of Statewide Health Planning and Development for the State of California.

	1.04 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:

	1.05 SUBMITTALS
	A. Product Data: For the following:
	B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	C. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and equipment with other systems and equipment in the vicinity, including other supports and seismic restraints.
	D. Welding certificates.
	E. Qualification Data:  For professional engineer and testing agency.
	F. Field quality-control test reports.

	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not available, submittals based on independent testing are preferred.  Calculations (including combining shear and tensile loads) to support seismic-restraint designs must be signed and sealed by a qualified professional engineer.


	PART 2  PRODUCTS
	2.01 VIBRATION ISOLATOR PADS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	D. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.

	2.02 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	D. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by OSHPD.
	E. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and replaceable resilient isolation washers and bushings.
	F. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and with corrosion-resistant coating; and rated in tension, compression, and torsion forces.
	G. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	H. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	I. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	J. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices used.
	K. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	L. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter.
	M. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.

	2.03 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 APPLICATIONS
	A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by OSHPD.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.03 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	B. Equipment Restraints:
	C. Piping Restraints:
	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by OSHPD providing required submittals for component.
	F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	H. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	I. Drilled-in Anchors:

	3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a different structural element from the one supporting the connections as they approach equipment.

	3.05 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.06 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.04 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

	2.02 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  White.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.03 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.04 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Black.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

	2.05 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.

	2.06 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.07 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3  EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on each piping system.
	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	D. Pipe Label Color Schedule:

	3.04 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	B. Stenciled Duct Label Option:  Stenciled labels, showing service and flow direction, may be provided instead of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 inch high is needed for proper identification because of distance from normal location of required identification.
	C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.05 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.06 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC (REV)
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. TAB:  Testing, adjusting, and balancing.
	C. TABB:  Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist:  An entity engaged to perform TAB Work.

	1.04 SUBMITTALS
	A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Sample report forms.
	F. Instrument calibration reports, to include the following:

	1.05 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC.
	B. TAB Conference:  Meet with Architect Commissioning Authority on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the participation of the TAB field supervisor and technicians.  Provide seven days' advance notice of scheduled meeting time and location.
	C. Certify TAB field data reports and perform the following:
	D. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect Commissioning Authority.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.06 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.07 COORDINATION
	A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.
	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	J. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	K. Examine system pumps to ensure absence of entrained air in the suction piping.
	L. Examine operating safety interlocks and controls on HVAC equipment.
	M. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.02 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:

	3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and ASHRAE 111 and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

	3.05 PROCEDURES FOR VARIABLE-VOLUME AIR SYSTEMS
	A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the fan, place a selected number of terminal units at a minimum set-point airflow with the remainder at maximum-airflow condition until the total airflow of the terminal units equals the indicated airflow of the fan.  Select the reduced-airflow terminal units so they are distributed evenly among the branch ducts.
	B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:

	3.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.

	3.07 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Measure water flow at pumps.  Use the following procedures except for positive-displacement pumps:
	B. Measure flow at all automatic flow control valves to verify that valves are functioning as designed.
	C. Measure flow at all pressure-independent characterized control valves, with valves in fully open position, to verify that valves are functioning as designed.
	D. Set calibrated balancing valves, if installed, at calculated presettings.
	E. Measure flow at all stations and adjust, where necessary, to obtain first balance.
	F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater than indicated flow.
	G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
	H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and systems' pressures and temperatures including outdoor-air temperature.
	I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing.
	J. Check settings and operation of each safety valve.  Record settings.

	3.08 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufacturer, model number, serial number, and nameplate data.

	3.09 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	3.10 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring and balancing.  Recommend changes and additions to HVAC systems and general construction to allow access for performance measuring and balancing devices.
	B. Status Reports:  Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report for each system and each building floor for systems serving multiple floors.

	3.11 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	C. General Report Data:  In addition to form titles and entries, include the following data:
	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	E. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	F. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:

	3.12 INSPECTIONS
	A. Initial Inspection:
	B. Final Inspection:
	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	D. Prepare test and inspection reports.

	3.13 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.
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	230719 HVAC PIPING INSULATION
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes insulating the following HVAC piping systems:

	1.03 ACTION SUBMITTALS
	A. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods employed.
	C. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.07 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.08 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required.  Insulation application may begin on segments that have satisfactory test results.


	PART 2  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Products shall not contain CFC, asbestos, lead, mercury, or mercury compounds.
	B. Insulation shall meet fire and smoke hazard ratings as tested under procedure ASTM E-84, NFPA 255, and UL 723 and shall not exceed flame spread rating of 25 and maximum smoke developed rating of 50.
	C. Mineral-Fiber, Preformed Pipe Insulation
	D. Flexible Closed Cell Elastomeric Insulation:

	2.02 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	C. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.03 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	B. PVC Jacket Flashing Sealants:

	2.04 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	C. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.

	2.05 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

	2.06 SECUREMENTS
	A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 3/4 inch wide with closed seal.
	B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.
	C. Wire:  0.062-inch soft-annealed, stainless steel.


	PART 3  execution
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.

	3.02 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.03 GENERAL INSTALLATION REQUIREMENTS
	A. Insulation shall not be installed until the following have been completed and documentation has been submitted to University Representative and USC Facility Management Services (FMS) for approval and record:
	B. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	E. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	F. Install multiple layers of insulation with longitudinal and end seams staggered.
	G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	H. Keep insulation materials dry during application and finishing.
	I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	J. Install insulation with least number of joints practical.
	K. Install rigid pre-insulated pipe supports to protect from compression of insulation material due to point loads.
	L. Provide aluminum sleeves at all pipe support joints, between hanger support and exterior layer of insulating systems, to protect from compression of insulation material due to point loads.
	M. Install insulation on piping accessories requiring future reoccuring access and service with factory fabricated insulation covers that are easily removed and reapplied.
	N. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	O. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	P. Install insulation with factory-applied jackets as follows:
	Q. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	R. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	S. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	T. For above-ambient services, do not install insulation to the following:

	3.04 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.

	3.05 GENERAL PIPE INSULATION INSTALLATION
	A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	C. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

	3.06 FIELD-APPLIED JACKET INSTALLATION
	A. Where FSK jackets are indicated, install as follows:
	B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications.  Seal with manufacturer's recommended adhesive.
	C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jacket with bands 12 inches o.c. and at end joints.

	3.07 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.08 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.

	3.09 Aboveground PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 200 Deg F and below

	3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.
	B. Piping, Exposed:



	230900 INSTRUMENTATION AND CONTROL FOR HVAC
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 DEFINITIONS
	1.04 SYSTEM PERFORMANCE
	1.05 SUBMITTALS
	1.06 QUALITY ASSURANCE
	1.07 DELIVERY, STORAGE, AND HANDLING
	1.08 COORDINATION

	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	2.02 CONTROL SYSTEM
	2.03 DDC EQUIPMENT
	2.04 UNITARY CONTROLLERS
	2.05 ALARM PANELS
	2.06 ELECTRONIC SENSORS
	2.07 STATUS SENSORS
	2.08 THERMOSTATS
	2.09 ACTUATORS
	2.10 CONTROL VALVES
	2.11 COMMUNICATION AND CONTROL WIRING

	PART 3  EXECUTION
	3.01 EXAMINATION
	3.02 INSTALLATION
	3.03 ELECTRICAL WIRING AND CONNECTION INSTALLATION
	3.04 CONTROL WIRING
	3.05 COMMUNICATION WIRING
	3.06 FIELD QUALITY CONTROL
	3.07 ADJUSTING
	3.08 DEMONSTRATION


	230970 DDC SYSTEM COMMISSIONING
	PART 1  GENERAL
	1.01 WORK INCLUDED
	1.02 COORDINATION
	1.03 SEQUENCING
	1.04 SUBMITTALS
	1.05 FUNCTIONAL TEST DOCUMENTATION
	1.06 COMPLETION REQUIREMENTS

	PART 2  PRODUCTS
	2.01 INSTRUMENTATION

	PART 3  EXECUTION
	3.01 PRE-FUNCTIONAL TESTS
	3.02 DDC SYSTEM I/O ADJUSTMENT, CALIBRATION
	3.03 DDC SYSTEM CONTROLLER CHECKOUT
	3.04 DDC CONTROLLER I/O CONTROL LOOP TESTS
	3.05 DDC SYSTEM VALIDATION TESTS
	3.06 DDC SYSTEM NETWORK BANDWIDTH TEST:
	3.07 EXTENDED OPERATION TEST
	3.08 FUNCTIONAL TESTS
	3.09 DEMONSTRATION TEST
	3.10 COMMISSIONING TREND TEST
	3.11 REMEDIAL WORK
	3.12 TRAINING


	230995 MECHANICAL SYSTEM COMMISSIONING
	PART 1  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.02 DESCRIPTION OF WORK – Refer to owners commissioning requirements
	1.03 SUBMITTALS  – Refer to owners commissioning requirements

	PART 2  PRODUCTS – Refer to owners commissioning requirements
	PART 3  EXECUTION
	3.01 COMMISSIONING PROCESS AND PROCEDURES  – Refer to owners commissioning requirements
	3.02 PRE-FUNCTIONAL CHECKLIST
	A. These checklists do not take the place of the manufacturer’s recommended checkout and start-up procedures or report.
	B. Regardless of whether the CA includes them or not, checks, inspections, safety measures, quality control measures and start-up procedures recommended by the manufacturer shall be implemented by the Contractor prior to initiation of the commissioning activity.
	C. The Commissioning Coordinator (CC) employed by the Contractor shall be responsible for directing all Pre-Functional Check lists provided by the CA.  The CC shall engage subcontractors and vendors service representatives with expertise in the specific equipment or system to determine whether the equipment or system passes the checks detailed in the Pre-Functional Checklist.
	D. CC shall communicate the actual schedule for the execution of the Pre-Functional Checks to the CA as provided by the owner.
	E. The Commissioning Authority (CA) may choose to participate in the inspection of items along with the Contractor and his specialty subcontractors and vendors.  In addition, CA reserves the right to inspect any or all of the items on his own in order to satisfy that the installation conforms to the design objectives and the system is ready for Functional Testing.
	F. For additional information on how the Pre-Functional Checklists fits within the overall framework of Commissioning as well as the Contractor’s obligations under the same, please Refer to owners commissioning requirements.

	3.03 FUNCTIONAL PERFORMANCE TESTING
	A. Contractor shall assist the Commissioning Authority (CA) in developing the Working Functional Performance Test (FPT) Procedures (also named Functional Test Plans - FTPs) as specified in owners commissioning requirements.  For any given equipment or system subcontractors and equipment suppliers associated with and specializing in the specific equipment are required to participate in developing the working procedures for the indicated FPTs. It is conceivable that for certain equipment and systems, multiple subcontractors and specialties may be required to participate to contribute to the development of the Functional Test.  Contractor shall extend his full cooperation to the CA in securing the subcontractor or supplier resources necessary to develop and implement the Functional Tests.
	B. The Contractor’s Commissioning Coordinator is required to manage the subcontractors in developing the Working FPT Procedures and Data Forms, and in performing all FPT’s.
	C. Though not developed specifically for this project, the sample Functional Test procedures shown in Section 23 09 95 - Exhibit B are provided as an indication of the format and rigor of the required functional testing procedures and documentation.
	D. CA may approve certain equipment performance tests to be conducted at the factory. If so, Contractor shall make arrangements and pay for travel costs for Owner and the CA to visit the factory and witness such tests at the factory.
	E. Contractor shall be responsible for demonstrating the successful testing of 100% of the systems to be commissioned per the Functional Test plans and procedures provided by the CA.
	F. CA shall develop the Functional Test following review of all contractor submittals. The Functional Test documents shall be made available immediately upon the successful completion of the Pre-Functional Check Lists and correction of all issues identified in the Pre-Functional Checklist.
	G. Contractor shall allow a reasonable time frame after the completion of TAB activities to schedule and conduct the Functional Tests.  Functional tests shall commence only upon completion of the TAB activities and all flows and measurement data established through the TAB process are available for the Commissioning Agent’s review.  In no event shall the commissioning Functional Test duration be less than four weeks, plus what is reasonably required to correct issues identified and time required for retest and back-check. Contractor shall coordinate the work of other disciplines so that commissioning test procedures are not interrupted as a result of work that needs to be performed inside or outside the building.
	H. Refer to owners commissioning requirements for additional requirements regarding Functional Tests.



	230995B EXHIBIT B - SAMPLE FUNCTIONAL TEST PLAN
	Functional Test Plan
	Heating, Hot-Water System
	Project: Tri City Medical Center USP 800 Upgrades
	2. Equipment:
	3. Participants


	232113 HYDRONIC PIPING (REV)
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the following:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. PTFE:  Polytetrafluoroethylene.
	B. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	C. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature:

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following:
	B. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to the building structure.  Detail location of anchors, alignment guides, and expansion joints and loops.
	C. Welding certificates.
	D. Qualification Data:  For Installer.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:
	B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX.
	D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 01.

	1.07 EXTRA MATERIALS
	A. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.


	PART 2   PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.
	B. Wrought-Copper Fittings:  ASME B16.22.

	2.02 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3 "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping Applications" Article.
	D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.
	F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	H. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.03 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	E. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working temperatures and pressures.

	2.04 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:
	D. Dielectric Flanges:
	E. Dielectric-Flange Kits:
	F. Dielectric Couplings:
	G. Dielectric Nipples:

	2.05 VALVES
	A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
	C. Bronze, Calibrated-Orifice, Balancing Valves:
	D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	E. Diaphragm-Operated Safety Valves:

	2.06 AIR CONTROL DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manual Air Vents:
	C. Automatic Air Vents:
	D. Coalescing Type Air Separators:

	2.07 HYDRONIC PIPING SPECIALTIES
	A. Y-Pattern Strainers:


	PART 3   EXECUTION
	3.01 PIPING APPLICATIONS
	A. Heating, hot-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
	B. Heating, hot-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

	3.02 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each piece of equipment.
	B. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	C. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings.  Comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, for installation requirements.

	3.03 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."
	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-line pump, and elsewhere as indicated.  Install NPS 3/4 nipple and ball valve in blowdown connection of strainers NPS 2 and larger.  Match size of strainer blowoff connection for strainers smaller than NPS 2.
	T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in Division 23 Section "Expansion Fittings and Loops for HVAC Piping."
	U. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.04 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." Comply with the following requirements for maximum spacing of supports.
	B. Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."
	C. Install the following pipe attachments:
	D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	E. Install hangers for drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	F. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

	3.05 PIPE JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	F. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.06 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  Manual vents at heat-transfer coils and elsewhere as required for air venting.
	C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.
	D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.
	E. Install bypass chemical feeders in each hydronic system where indicated, in upright position with top of funnel not more than 48 inches above the floor.  Install feeder in minimum NPS 3/4 bypass line, from main with full-size, full-port, ball valve in the main between bypass connections.  Install NPS 3/4 pipe from chemical feeder drain, to nearest equipment drain and include a full-size, full-port, ball valve.
	F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure tank is properly charged with air to suit system Project requirements.

	3.07 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve.  If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections according to Division 23 Section "Meters and Gages for HVAC Piping."

	3.08 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	B. Perform the following tests on hydronic piping:
	C. Perform the following before operating the system:



	233113 METAL DUCTS
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.04 SUBMITTALS
	A. Product Data:  For each type of the following products:
	B. Shop Drawings:
	C. Delegated-Design Submittal:
	D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	E. Welding certificates.
	F. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2  PRODUCTS
	2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.02 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.03 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.04 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Solvent-Based Joint and Seam Sealant:
	E. Flanged Joint Sealant:  Comply with ASTM C 920.
	F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.05 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:

	2.06 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.
	D. Restraint Cables:  ASTM A 603, galvanized -steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable clips.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections or reinforcing steel angle clamped to hanger rod.
	F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3  EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations.  Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round and flat-oval ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 inches.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.02 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.03 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.04 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	3.06 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.07 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application requirements are specified in Division 09 painting Sections.

	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.09 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	C. Particulate Collection and Odor Control:
	D. Clean the following components by removing surface contaminants and deposits:
	E. Mechanical Cleaning Methodology:

	3.10 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Supply Ducts:
	B. Return Ducts:
	C. Exhaust Ducts:
	D. Intermediate Reinforcement:
	E. Elbow Configuration:
	F. Branch Configuration:



	233300 AIR DUCT ACCESSORIES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items involved.
	B. Source quality-control reports.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.06 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.02 MATERIALS
	A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish for concealed ducts and No. 2 finish for exposed ducts.
	C. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  1000 fpm.
	D. Maximum System Pressure:  1-inch wg.
	E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or mechanically attached and mounting flange.
	F. Blades:  Multiple single-piece blades, center pivoted, off-center pivoted, or end pivoted, maximum 6-inch width, 0.025-inch-thick, roll-formed aluminum with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Felt Vinyl foam Extruded vinyl, mechanically locked or Neoprene, mechanically locked.
	I. Blade Axles:
	J. Tie Bars and Brackets:  Galvanized steel.
	K. Return Spring:  Adjustable tension.
	L. Bearings: Steel ball.
	M. Accessories:

	2.04 BAROMETRIC RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Suitable for horizontal or vertical mounting.
	C. Maximum Air Velocity:  1000 fpm.
	D. Maximum System Pressure:  2-inch wg.
	E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or mechanically attached.
	F. Blades:
	G. Blade Seals:  Vinyl.
	H. Blade Axles:  Galvanized steel.
	I. Tie Bars and Brackets:
	J. Return Spring:  Adjustable tension.
	K. Bearings:  Synthetic.
	L. Accessories:

	2.05 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:

	2.06 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 and 3 hours.
	E. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners.
	F. Heat-Responsive Device:  Resettable, 165 deg F rated, fusible links.
	G. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, rated.
	H. Smoke Detector:  Integral, factory wired for single-point connection.
	I. Blades:  Roll-formed, horizontal, interlocking, 0.063-inch-0.034-inch-thick, galvanized sheet steel.
	J. Leakage: Class I.
	K. Rated pressure and velocity to exceed design airflow conditions.
	L. Mounting Sleeve:  Factory-installed, 0.039-inch-thick, galvanized sheet steel; length to suit wall or floor application.
	M. Master control panel for use in dynamic smoke-management systems.
	N. Damper Motors:  Modulating action.
	O. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 23 05 13 "Common Motor Requirements for HVAC Equipment."
	P. Accessories:

	2.07 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Double wall.

	2.08 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	C. Pressure Relief Access Door:

	2.09 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches 5-3/4 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets.  Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	G. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber.
	H. High-Corrosive-Environment System, Flexible Connectors:  Glass fabric with chemical-resistant coating.
	I. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.

	2.10 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	C. Flexible Duct Connectors:

	2.11 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  All manual volume dampers shall be installed in accessible locations. If manual volume dampers are installed above hard lid ceilings, where access is not attainable, flush mounted, keyed, cable type remote damper controllers shall be provided. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing.
	H. Connect ducts to duct silencers with flexible duct connectors.
	I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	J. Install access doors with swing against duct static pressure.
	K. Access Door Sizes:
	L. Label access doors according to Section 23 05 53 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	M. Install flexible connectors to connect ducts to equipment.
	N. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	O. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	P. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	Q. Connect flexible ducts to metal ducts with adhesive.
	R. Install duct test holes where required for testing and balancing purposes.
	S. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233600 AIR TERMINAL UNITS
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems".

	1.04 SUBMITTALS
	A. Product Data:  For each type of the following products, including rated capacities, furnished specialties, sound-power ratings, and accessories.
	B. Shop Drawings:  For air terminal units.  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:
	D. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	E. Field quality-control reports.
	F. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."


	PART 2   PRODUCTS
	2.01 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	C. Configuration:  Volume-damper assembly inside unit casing with control components inside a protective metal shroud.
	D. Casing:  0.034-inch steel, single wall.
	E. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
	F. Attenuator Section:  0.034-inch steel sheet.
	G. Hydronic Coils:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch, and rated for a minimum working pressure of 200 psig and a maximum entering-water temperature of 220 deg F.  Include manual air vent and drain valve.
	H. Electronic Controls:  Bidirectional damper operator and microprocessor-based thermostat with integral airflow transducer and room sensor.  Control devices shall be compatible with temperature controls specified in Division 23 Section "Instrumentation and Control for HVAC" and shall have the following features:
	I. Direct Digital Controls:  Single-package unitary controller and actuator specified in Division 23 Section "Instrumentation and Control for HVAC."
	J. Control Sequence:

	2.02 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Steel Cables:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Air Terminal Unit Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:  Steel shapes and plates for units with steel casings; aluminum for units with aluminum casings.

	2.03 SEISMIC-RESTRAINT DEVICES
	A. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	B. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.
	C. Restraint Cables:  ASTM A 492, stainless-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; with an automatic-locking and clamping device or double-cable clips.
	D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections or reinforcing steel angle clamped to hanger rod.
	E. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.

	2.04 SOURCE QUALITY CONTROL
	A. Factory Tests:  Test assembled air terminal units according to ARI 880.


	PART 3   EXECUTION
	3.01 INSTALLATION
	A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."
	B. Install air terminal units level and plumb.  Maintain sufficient clearance for normal service and maintenance.
	C. Install wall-mounted thermostats.

	3.02 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	D. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.03 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install hangers and braces designed to support the air terminal units and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on air terminal units that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	3.04 CONNECTIONS
	A. Install piping adjacent to air terminal unit to allow service and maintenance.
	B. Hot-Water Piping:  In addition to requirements in Division 23 Section "Hydronic Piping," connect heating coils to supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing valve and union or flange.
	C. Connect ducts to air terminal units according to Division 23 Section "Metal Ducts."
	D. Make connections to air terminal units with flexible connectors complying with requirements in Division 23 Section "Air Duct Accessories."

	3.05 IDENTIFICATION
	A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum factory-set airflows.  Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for equipment labels and warning signs and labels.

	3.06 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	D. Tests and Inspections:
	E. Air terminal unit will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.07 STARTUP SERVICE
	A. Perform startup service.

	3.08 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.



	233713 DIFFUSERS, REGISTERS, AND GRILLES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	C. Source quality-control reports.


	PART 2  PRODUCTS
	2.01 CEILING DIFFUSERS
	A. Modular Core Supply Grilles:

	2.02 REGISTERS AND GRILLES
	A. Fixed Face Register:

	2.03 SOURCE QUALITY CONTROL
	A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	234133 FL - HIGH-EFFICIENCY PARTICULATE FILTRATION
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 ACTION SUBMITTALS
	1.04 INFORMATIONAL SUBMITTALS
	1.05 CLOSEOUT SUBMITTALS

	PART 2   PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	2.02 HEPA FILTER FAN MODULES
	2.03 CAPACITIES AND CHARACTERISTICS

	PART 3   EXECUTION
	3.01 INSTALLATION
	3.02 FIELD QUALITY CONTROL
	3.03 CLEANING
	3.04 PROTECTION
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	220500 COMMON WORK RESULTS FOR PLUMBING
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.04 SUBMITTALS
	A. Product Data:  For the following:
	B. Welding certificates.

	1.05 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

	2.02 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.04 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

	2.05 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.06 SLEEVES
	A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.

	2.07 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Type:  With set screw.
	D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.
	F. Split-Plate, Stamped-Steel Type:  With exposed-rivet hinge, set screw or spring clips, and chrome-plated finish.
	G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
	H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

	2.08 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.


	PART 3  EXECUTION
	3.01 PLUMBING DEMOLITION
	A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure Demolition" for general demolition requirements and procedures.
	B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to be removed.
	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.02 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	M. Sleeves are not required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.03 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.
	L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.04 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.06 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.07 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.08 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.09 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.10 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.



	220523 GENERAL-DUTY VALVES FOR PLUMBING PIPING
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 DEFINITIONS
	1.04 SUBMITTALS
	1.05 QUALITY ASSURANCE
	1.06 DELIVERY, STORAGE, AND HANDLING

	PART 2  PRODUCTS
	2.01 GENERAL REQUIREMENTS FOR VALVES
	2.02 BRONZE ANGLE VALVES
	2.03 BRONZE BALL VALVES
	2.04 IRON BALL VALVES
	2.05 IRON, SINGLE-FLANGE BUTTERFLY VALVES
	2.06 BRONZE LIFT CHECK VALVES
	2.07 BRONZE SWING CHECK VALVES
	2.08 BRONZE GATE VALVES

	PART 3  EXECUTION
	3.01 EXAMINATION
	3.02 VALVE INSTALLATION
	3.03 ADJUSTING
	3.04 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	3.05 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS)
	3.06 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG)
	3.07 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE


	220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.04 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.06 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Stainless-Steel Pipe Hangers and Supports:
	C. Copper Pipe Hangers:

	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	B. Non-MFMA Manufacturer Metal Framing Systems:

	2.04 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	C. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig minimum compressive strength.
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.05 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.06 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand:  One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	E. High-Type, Multiple-Pipe Stand:
	F. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.07 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.08 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.09 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Fiberglass Pipe-Hanger Installation:  Comply with applicable portions of MSS SP-69 and MSS SP-89.  Install hangers and attachments as required to properly support piping from building structure.
	D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	E. Fiberglass Strut System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled fiberglass struts.
	F. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	G. Fastener System Installation:
	H. Pipe Stand Installation:
	I. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	K. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	L. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	M. Install lateral bracing with pipe hangers and supports to prevent swaying.
	N. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	O. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	P. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	Q. Insulated Piping:

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.06 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and stainless-steel or corrosion-resistant attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.04 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

	2.02 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black, White.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.03 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.04 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.

	2.05 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.06 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3  EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or rectangles on each piping system.
	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	D. Pipe Label Color Schedule:

	3.04 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.05 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.
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	221119 DOMESTIC WATER PIPING SPECIALTIES
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	B. Related Sections include the following:

	1.03 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless otherwise indicated.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:

	PART 2  PRODUCTS
	2.01 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	B. Hose-Connection Vacuum Breakers:
	C. Pressure Vacuum Breakers:
	D. Laboratory-Faucet Vacuum Breakers:

	2.02 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:

	2.03 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	B. Cast-Iron Calibrated Balancing Valves:
	C. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.
	D. Memory-Stop Balancing Valves:

	2.04 TEMPERATURE-ACTUATED WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:

	2.05 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:

	2.06 OUTLET BOXES
	A. Clothes Washer Outlet Boxes:

	2.07 HOSE STATIONS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Single-Temperature-Water Hose Stations:

	2.08 HOSE BIBBS
	A. Hose Bibbs:

	2.09 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	B. Vacuum Breaker Wall Hydrants:

	2.10 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	B. Gate-Valve-Type, Hose-End Drain Valves:
	C. Stop-and-Waste Drain Valves:

	2.11 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters:

	2.12 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:
	B. Welded-Construction Automatic Air Vents:

	2.13 TRAP-SEAL PRIMER VALVES
	A. Supply-Type, Trap-Seal Primer Valves:
	B. Drainage-Type, Trap-Seal Primer Valves:

	2.14 TRAP-SEAL PRIMER SYSTEMS
	A. Trap-Seal Primer Systems:


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	C. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve.  Install pressure gages on inlet and outlet.
	D. Install water control valves with inlet and outlet shutoff valves and bypass with globe valve.  Install pressure gages on inlet and outlet.
	E. Install balancing valves in locations where they can easily be adjusted.
	F. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	G. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve,.
	H. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood blocking wall reinforcement between studs.  Fire-retardant-treated-wood blocking is specified in Division 06 Section "Rough Carpentry."
	I. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
	J. Install ground hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set ground hydrants with box flush with grade.
	K. Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set post hydrants in concrete paving or in 1 cu. ft. of concrete block at grade.
	L. Install nonfreeze, nondraining-type post hydrants set in concrete or pavement.
	M. Install freeze-resistant yard hydrants with riser pipe set in concrete or pavement.  Do not encase canister in concrete.
	N. Install water hammer arresters in water piping according to PDI-WH 201.
	O. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain.
	P. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.
	Q. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
	R. Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust system for proper flow.

	3.02 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.03 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.04 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.05 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.



	221316 SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following for soil, waste, and vent piping inside the building:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	C. LLDPE:  Linear, low-density polyethylene plastic.
	D. NBR:  Acrylonitrile-butadiene rubber.
	E. PE:  Polyethylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. TPE:  Thermoplastic elastomer.

	1.04 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of withstanding the effects of seismic events determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures."

	1.05 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Shop Drawings:
	C. Field quality-control inspection and test reports.

	1.06 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-sewer" for plastic sewer piping.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.02 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.03 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy class(es).
	B. Gaskets:  ASTM C 564, rubber.
	C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber.

	2.04 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator drainage fittings.
	C. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	D. Rigid, Unshielded Couplings:  ASTM C 1461, sleeve-type, reducing- or transition-type mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-metal tension band and tightening mechanism on each end.

	2.05 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade A or B, Standard Weight or Schedule 40, galvanized.  Include ends matching joining method.
	B. Drainage Fittings:  ASME B16.12, galvanized, threaded, cast-iron drainage pattern.
	C. Pressure Fittings:
	D. Grooved-Joint Systems:

	2.06 STAINLESS-STEEL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASME A112.3.1, drainage pattern with socket and spigot ends.
	B. Gaskets:  Lip seals shaped to fit socket groove, with plastic backup ring.

	2.07 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
	B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
	C. Grooved-Joint Systems:
	D. Flanges:  ASME 16.1, Class 125, cast iron.

	2.08 COPPER TUBE AND FITTINGS
	A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.

	2.09 ENCASEMENT FOR UNDERGROUND METAL PIPING
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.


	PART 3 -  EXECUTION
	3.01 EXCAVATION
	A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.

	3.03 PIPING INSTALLATION
	A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility Sanitary Sewers."
	B. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	C. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	D. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	E. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.
	F. Install underground, steel, force-main piping. Install encasement on piping according to ASTM A 674 or AWWA C105.
	G. Install underground, ductile-iron, force-main piping according to AWWA C600.  Install buried piping inside the building between wall and floor penetrations and connection to sanitary sewer piping outside the building with restrained joints.  Anchor pipe to wall or floor.  Install thrust-block supports at vertical and horizontal offsets.
	H. Install underground, copper, force-main tubing according to CDA's "Copper Tube Handbook."
	I. Install underground, ductile-iron, special pipe fittings according to AWWA C600.
	J. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 Section "Common Work Results for Plumbing."
	K. Install wall-penetration fitting at each service pipe penetration through foundation wall.  Make installation watertight.
	L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	M. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of flow is prohibited.
	N. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past each joint as completed.
	O. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	P. Install engineered soil and waste drainage and vent piping systems as follows:
	Q. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	R. Install ABS soil and waste drainage and vent piping according to ASTM D 2661.
	S. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
	T. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.04 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	C. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	D. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	E. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	F. Grooved Joints:  Assemble joint with keyed coupling, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	G. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.05 VALVE INSTALLATION
	A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
	C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.
	D. Backwater Valves:  Install backwater valves in piping subject to sewage backflow.

	3.06 HANGER AND SUPPORT INSTALLATION
	A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	J. Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum rod diameters:
	L. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.07 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	D. Connect force-main piping to the following:

	3.08 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	E. Test force-main piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.09 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.



	221319 SANITARY WASTE PIPING SPECIALTIES
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FOG:  Fats, oils, and greases.
	C. FRP:  Fiberglass-reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and accessories for the following:
	B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.
	C. Manufacturer Seismic Qualification Certification:  Submit certification that Plumbing accessories, and components will withstand seismic forces defined in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment." Include the following:
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.06 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2  PRODUCTS
	2.01 BACKWATER VALVES
	A. Horizontal, Cast-Iron Backwater Valves:
	B. Drain-Outlet Backwater Valves:

	2.02 CLEANOUTS
	A. Exposed Metal Cleanouts:
	B. Metal Floor Cleanouts:
	C. Cast-Iron Wall Cleanouts:

	2.03 FLOOR DRAINS
	A. Cast-Iron Floor Drains:
	B. Stainless-Steel Floor Drains:

	2.04 TRENCH DRAINS
	A. Trench Drains:

	2.05 AIR-ADMITTANCE VALVES
	A. Fixture Air-Admittance Valves:
	B. Stack Air-Admittance Valves:
	C. Wall Box:

	2.06 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch-thick, lead flashing collar and skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.

	2.07 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:

	2.08 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	B. Deep-Seal Traps:
	C. Floor-Drain, Trap-Seal Primer Fittings:
	D. Air-Gap Fittings:
	E. Sleeve Flashing Device:
	F. Stack Flashing Fittings:
	G. Vent Caps:
	H. Frost-Resistant Vent Terminals:
	I. Expansion Joints:

	2.09 FLASHING MATERIALS
	A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:
	B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	E. Fasteners:  Metal compatible with material and substrate being fastened.
	F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	G. Solder:  ASTM B 32, lead-free alloy.
	H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3  EXECUTION
	3.01 CONCRETE BASES
	A. Anchor plumbing equipments to concrete bases.

	3.02 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backwater valves in building drain piping.  For interior installation, provide cleanout deck plate flush with floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.
	C. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	E. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	G. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with finished surface, unless otherwise indicated.
	H. Assemble and install ASME A112.3.1, stainless-steel channel drainage systems according to ASME A112.3.1.  Install on support devices so that top will be flush with surface.
	I. Assemble non-ASME A112.3.1, stainless-steel channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	J. Assemble FRP channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	K. Assemble plastic channel drainage system components according to manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.
	L. Install fixture air-admittance valves on fixture drain piping.
	M. Install stack air-admittance valves at top of stack vent and vent stack piping.
	N. Install air-admittance-valve wall boxes recessed in wall.
	O. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	P. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	Q. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	R. Assemble open drain fittings and install with top of hub 2 inches above floor.
	S. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	T. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	U. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	V. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	W. Install vent caps on each vent pipe passing through roof.
	X. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Y. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	Z. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	AA. Assemble components of FOG disposal systems and install on floor.  Install trap, vent, fresh-air inlet, and flow-control fitting according to authorities having jurisdiction.  Install shelf fastened to reinforcement in wall construction and adjacent to unit, unless otherwise indicated.  Install culture bottle, culture metering pump, timer, and control on shelf.  Install tubing between culture bottle, metering pump, and chamber.
	BB. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.
	CC. Install grease removal devices on floor.  Install trap, vent, and flow-control fitting according to authorities having jurisdiction.  Install control panel adjacent to unit, unless otherwise indicated.
	DD. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having jurisdiction and with clear space for servicing.  Coordinate oil-interceptor storage tank and gravity drain with Division 23 Section "Facility Fuel-Oil Piping."
	EE. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral cleanout on outlet.  Install trap on interceptors that do not have integral trap and are connected to sanitary drainage and vent systems.
	FF. Install wood-blocking reinforcement for wall-mounting-type specialties.
	GG. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	HH. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.03 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.04 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.05 FIELD QUALITY CONTROL
	A. Tests and Inspections:

	3.06 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

	3.07 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain plumbing equipments.  Refer to Division 01 Section "Demonstration and Training."
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