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E N G I N E E R S

CONSOLIDATED

1022 James Drive

Leesport, PA 19533

Internet  www.cemec.com

Tel  610-916-1600   Fax  610-916-1610

180 West Ridge Pike ,  Limerick, PA  19468
Phone:  610.831.0555                     www.wzgstructural.com

E N G I N E E R S

CONSOLIDATED

1022 James Drive

Leesport, PA 19533

Internet  www.cemec.com

Tel  610-916-1600   Fax  610-916-1610

STACKHOUSE BENSINGER INC.

ABBREVIATIONS

A - AIR
AC - ACOUSTICAL
ALUM - ALUMINUM
ARA - AREA OF REFUGE
AT - ALUMINUM THRESHOLD
CER - CERAMIC
CG - CORNER GUARD
CJ - CONTROL JOINT
CMU - CONCRETE MASONRY UNIT
CONC - CONCRETE
COORD - COORDINATE
CT - CERAMIC TILE
CW - COLD WATER
D - DEPTH
DEMO - DEMOLITION
DIA - DIAMETER
DN - DOWN
DS - DOWNSPOUT
EIFS - EXTERIOR INSULATION AND FINISH SYSTEM
ELEV - ELEVATION
EP - END PANEL
EQ - EQUAL
EW - EACHWAY
EWC - ELECTRIC WATER COOLER
EXIST - EXISTING
EXP JT  - EXPANSION JOINT
FD - FLOOR DRAIN
FEP - FINISHED END PANEL
FTP - FINISHED TOP PANEL
FP - FILLER PANEL
G - GAS
GALV - GALVANIZED
GYP BD - GYPSUM BOARD
H - HIGH
HC - HVAC CONTRACTOR
HORZ - HORIZONTAL
HLB - HORIZONTAL LOUVER BLINDS
HM - HOLLOW METAL
HW - HOT WATER
IWB - INTERACTIVE WHITE BOARD
L - LONG
M - MODIFIED
MAX - MAXIMUM
MFR - MANUFACTURER
MIN - MINIMUM
MO - MASONRY OPENING
MT - MARBLE THRESHOLD
NIC - NOT IN CONTRACT
OC - ON CENTER
OH - OVERHEAD
OPS - OVERHEAD PROJECTION SCREEN
OHP - OVERHEAD PROJECTOR
PTD - PAINTED
QT - QUARRY TILE
R - RADIUS
REINF - REINFORCED
RO - ROUGH OPENING
RS - ROLLER SHADE
RWC - RAIN WATER CONDUCTOR
SF - SQUARE FEET
SS - STAINLESS STEEL
TYP - TYPICAL
UNO - UNLESS NOTED OTHERWISE
V - VERTICAL
VCT - VINYL COMPOSITE TILE
VIF - VERIFY IN FIELD
VTR - VENT TO ROOF
W - WIDE
WD - WOOD
WRB -  WEATHER RESISTANT BARRIER

PROJECT SITE

A-2 OMITTED
A-3 DEMOLITION PLAN
A-4 FLOOR PLAN
A-5 REFLECTED CEILING PLAN
A-6 DOOR AND FINISH SCHEDULES
A-7 TYPICAL DETAILS

SITE PLAN
SCALE: 1" = 20'-0"

NOTE:
NO SITE WORK - PLEASE REFER TO "C"  SERIES
DRAWINGS FOR LIMITED WORK REQUIRED.

HVAC

H-1 FLOOR PLAN - HVAC DEMOLITION
H-2 FLOOR PLANS - HVAC
H-3 MECHANICAL SCHEDULES, LEGEND AND DETAILS

FIRE PROTECTION

FP-1 FLOOR PLAN - FIRE PROTECTION DEMOLITIONS
FP-2 FLOOR PLAN - FIRE PROTECTION

PLUMBING

P-1 FLOOR PLAN - PLUMBING DEMOLITION
P-2 FLOOR PLAN - PLUMBING
P-3 PLUMBING DETAILS AND SCHEDULES

ELECTRICAL

E-1 ELECTRICAL DEMO
E-2 ELECTRICAL LIGHTING PLAN
E-3 ELECTRICAL POWER PLAN
E-4 ELECTRICAL ROOF POWER PLAN

STRUCTURAL

S-1 ROOF PLAN AND DETAILS

E-5 ELECTRICAL LEGEND AND NOTES
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CODE  PLAN
SCALE: 1/8" = 1'-0"

1700 SF
LAB AREAS

1 OCC / 50 SF

LAB SPACE

8800 SF
WAREHOUSE
1 OCC / 500 SF

CUSTODIAL / GENERAL STORAGE

740 SF
BUSINESS AREAS

1 OCC / 100 SF

RECEPTION

275 SF
BUSINESS AREAS

1 OCC / 100 SF

OFFICES

120 SF
BUSINESS AREAS

1 OCC / 100 SF

OFFICE

590 SF
LAB AREAS

1 OCC / 50 SF

LAB SPACE

110 SF
BUSINESS AREAS

1 OCC / 100 SF

OFFICE

500 SF
LAB AREAS

1 OCC / 50 SF

LAB SPACE

190 SF
LAB AREAS

1 OCC / 50 SF

LAB SPACE

110 SF
LAB AREAS

1 OCC / 50 SF

LAB SPACE
100 SF

BUSINESS AREAS 
1 OCC / 100 SF

IMAGING RM
135 SF

STORAGE
1 OCC / 300 SF

LAB STORAGE
90 SF

BUSINESS AREAS
1 OCC / 100 SF

LIBRARY OFFICE

260 SF
BUSINESS AREAS

1 OCC / 100 SF

3D PRINT RM

150 SF
BUSINESS AREAS

1 OCC / 100 SF

3D PRINT RM

4800 SF
WAREHOUSE
1 OCC / 500 SF

LIBRARY STORAGE

BUSINESS - GROUP B

LAB AREAS (3090 SF): 1 OCC / 50SF
(61.8) OCCUPANTS

BUSINESS AREAS (1845 SF): 1 OCC / 100 SF
(18.45) OCCUPANTS

STORAGE AREAS (135 SF): 1 OCC / 300 SF
  (.45) OCCUPANTS

(81) OCCUPANTS

STORAGE - GROUP S

WAREHOUSE (14250 SF): 1 OCC / 500 SF
(28.5) OCCUPANTS

(29) OCCUPANTS

TOTAL:                                                    (110) OCCUPANTS

OCCUPANCY SUMMARY
(NON-SEPARATED MIXED-USE)

PLUMBING FIXTURE COUNT - CHAPTER 29
REFERENCE TABLE 2902.1 - MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES

THEORETICAL MAXIMUM PEAK CAPACITY =        111 OCCUPANTS
(NON-SEPARATED MIXED-USE)

REQUIRED FIXTURES

WATER CLOSETS

B - BUSINESS  (80 OCC)
(1 PER 25 FOR THE FIRST 50 AND 1
PER 50 FOR THE REMAINDER
EXCEEDING 50)

WOMEN

SERVICE SINK

MEN UNISEX TOTAL

3
3
4

TOTAL

1

FIXTURES PROVIDED

WATER CLOSETS
LAVATORIES
DRINKING FOUNTAINS

NOTES:
1) NO MORE THAN 50% OF PROVIDED OR REQUIRED NUMBER OF WATER CLOSETS FOR MEN ARE
URINALS
2) DESIGN OCCUPANCY WAS USED TO DETERMINE REQUIRED FIXTURE COUNT.  CODE OCCUPANCY
WAS USED TO DETERMINE EXITING CAPACITY.

50 OCC / 25 = 2
31 OCC / 50 = .62 2.62

S - STORAGE  (29 OCC)
(1 PER 100)

29 OCC / 100 = .29 .29

2.91

DRINKING FOUNTAINS

B - BUSINESS (81 OCC)
(1 PER 100)

81 OCC / 100 = .80 .81

(3) REQUIRED

SERVICE SINKS (1) REQUIRED

LAVATORIES (3) REQUIRED

S - STORAGE  (29 OCC)
(1 PER 1000)

29 OCC / 1000 = .03 .03

.84
(1) REQUIRED

MAX TRAVEL (180'-0")

NOT AN EXIT

NOT AN EXIT

MAX TRAVEL (215'-0")

650 SF
WAREHOUSE
1 OCC / 500 SF

ADDITIONAL  STORAGE

ALCOVEUNISEX

UNISEX

ALCOVE

UNISEX

ALCOVE

CORRIDOR

LOADING DOCK

LOADING DOCK

MECHANICAL ROOM

VESTIBULE

RAMP

EXISTING FLOOR GRATE

20
180

45
210

37
180

2
180

23
180

LEGEND

####
####

RM. NAME
RM. NO.

DESCRIPTION SYMBOL

ACTUAL EGRESS LOAD
EGRESS CAPACITY ALLOWED BY CODE

FUNCTION OF SPACE
FLOOR AREA IN SQ. FT. PER OCCUPANT

OCCUPANCY ROOM TAG

DOOR EGRESS TAG

EGRESS LINE TYPES

PATH OF EGRESS

NOTE 1: (          ) DEPICTS DIRECTION OF TRAVEL

NOTES:
1.  EGRESS PATHS SHOWN ARE THE LONGEST FROM EACH SPACE

500 SF/OCC 
WAREHOUSE

NOTES:
ALL NEW FIRE RATED BARRIERS, PARTITIONS, AND HORIZONTAL ASSEMBLIES SHALL BE IDENTIFIED PER
SPECIFICATION SECTION SECTIONS 07 84 13, 07 84 43 3.4 IDENTIFICATION AND IBC 2015 SECTION 703.7
MARKING AND IDENTIFICATION

ALL FIRE RATINGS INDICATED ON THIS DRAWING SHALL BE FIRE BARRIERS.

MAX TRAVEL DISTANCE

THEORETICAL MAXIMUM PEAK CAPACITY

ALIGN

FE

FE

ROCKLAND STREET BUILDING

(SECTION 305) USE GROUP CLASSIFICATION
(SECTION 602) TYPE OF CONSTRUCTION

SPRINKLERED
TOTAL ALLOWABLE BUILDING AREA

IEBC REFERENCE INTERNATIONAL BUILDING CODE (2015)

B, S1 (NO SEPARATION REQUIRED)
II-B
YES
92,000 SF

TOTAL BUILDING AREA CALCULATION

GENERAL STORAGE
LIBRARY STORAGE

SCIENCE RESEARCH INSTITUTE

TOTAL

10,500 SF
5,560 SF
6,400 SF

22,460 SF

INTERNATIONAL BUILDING CODE
INTERNATIONAL FIRE CODE

INTERNATIONAL MECHANICAL CODE
INTERNATIONAL PLUMBING CODE

INTERNATIONAL ENERGY CONSERVATION CODE
ICC ELECTRICAL CODE

INTERNATIONAL EXISTING BUILDING CODE
ICC ANSI A117.1

LOCAL CODE AMENDMENTS

APPLICABLE CODES AS OF DATE OF DESIGN CONTRACT
CODE DATE

2015
2015
2015
2015
2015
2015
2015
2009

NONE

GENERAL NOTES

1.  WORST CASE CODE OCCUPANCY CALCULATIONS ARE USED TO DETERMINE ALL EGRESS AND EXITING
CAPACITIES.

2.  DESIGN OCCUPANCY CALCULATIONS ARE BASED ON SEATING CAPACITIES USING FURNITURE COUNTS
WHEN APPLICABLE.  CLASSROOM OCCUPANCIES ARE BASED ON SEATING CAPACITIES AND HAVE THREE
ADDITIONAL OCCUPANTS ADDED FOR A TEACHER AND TWO TEACHING ASSISTANTS.

SECTION 602 - CONSTRUCTION CLASSIFICATION
TABLE 601 - FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS

CONSTRUCTION TYPE IIB

PRIMARY STRUCTURAL FRAME 0 HOURS
BEARING WALLS

EXTERIOR 0 HOURS
INTERIOR 0 HOURS

NON-BEARING WALLS AND PARTITIONS
EXTERIOR 0 HOURS
INTERIOR 0 HOURS

FLOOR CONSTRUCTION AND ASSOCIATED MEMBERS 0 HOURS
ROOF CONSTRUCTION AND ASSOCIATED MEMBERS 0 HOURS

IBC 2015 - CHAPTER 6 - TYPES OF CONSTRUCTION

ALTERATION - LEVEL 2

SECTION  504.1
LEVEL 2 ALTERATIONS INCLUDE THE RECONFIGURATION OF SPACE, THE ADDITION OR ELIMINATION OF ANY
DOOR OR WINDOW, THE RECONFIGURATION OR EXTENSION OF ANY SYSTEM OR THE INSTALLATION OF ANY
ADDITIONAL EQUIPMENT.

SECTION 504.2
LEVEL 2 ALTERATION SHALL COMPLY WITH THE PROVISIONS OF CHAPTER 7 FOR LEVEL 1 ALTERATIONS AS
WELL AS THE PROVISIONS OF CHAPTER 8.

IEBC 2015 - CHAPTER 504 - EXISTING BUILDING CODE

1

1

1

1 EXISTING DOOR HARDWARE TO BE REMOVED AND
SECURED IN PLACE - DOOR WILL BE INACTIVE.
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WAREHOUSE
GROUP S1

OFFICES
GROUP B

PROPOSED USE

CUSTODIAL / GENERAL STORAGE
GROUP S1

SCIENCE RESEARCH INSTITUTE
GROUP B

LIBRARY STORAGE
GROUP S1

(NON-SEPARATED MIXED-USE)

RECLASSIFIED AS
GROUP B
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GENERAL DEMOLITION NOTES:

A) DEMOLITION NOTED IS PROVIDED TO FURNISH AN UNDERSTANDING OF THE
SCOPE OF DEMOLITION REQUIRED AND MAY NOT NECESSARILY BE ALL
INCLUSIVE OF ALL DEMOLITION REQUIRED FOR THE INCORPORATION OF NEW
WORK.  ALL DEMOLITION WORK  REQUIRED TO ACCOMMODATE NEW
CONSTRUCTION SHALL BE INCLUDED AS PART OF THE CONTRACT. CONTRACTOR
SHALL REVIEW ALL CONSTRUCTION DOCUMENTS TO UNDERSTAND THE SCOPE
OF DEMOLITION REQUIRED FOR NEW WORK. ALL DEMOLITION SHALL BE
COORDINATED WITH THE OTHER CONSTRUCTION DOCUMENTS. REFER TO MEP
DRAWINGS FOR ADDITIONAL MEP DEMOLITION REQUIREMENTS.

B) ALL REMAINING SURFACES TO BE EXPOSED AFTER DEMOLITION SHALL BE
PATCHED, REPAIRED AND REFINISHED TO MATCH EXISTING ADJACENT FINISH
CONDITIONS.  ALL REMAINING SURFACES TO BE CONCEALED BY NEW WORK
SHALL BE PREPARED AS REQUIRED FOR THE NEW WORK. REFER TO
SPECIFICATIONS AND PRODUCT REQUIREMENTS FOR SPECIFIC CUTTING AND
PATCHING METHODS REQUIRED FOR DEMOLITION WORK.

C) WHERE EQUIPMENT OR SYSTEMS ARE INDICATED FOR DEMOLITION, ALL
PARTS AND ASSEMBLIES OF THE EQUIPMENT OR SYSTEMS SHALL BE REMOVED
INCLUDING BLOCKING, SUPPORTS, HANGERS, ETC.  REFER TO MEP DRAWINGS
FOR ADDITIONAL INFORMATION FOR MEP DEMOLITION.

D) CONTRACTORS SHALL REVIEW ALL EXISTING CONDITIONS TO UNDERSTAND
THE SCOPE OF THE WORK PRIOR TO SUBMITTING BIDS.

E) ALL DEMOLITION SHALL BE COORDINATED WITH PROJECT PHASING SCHEDULE
AND THE PROGRESS OF THE WORK TO ENSURE ALL EXISTING SYSTEMS REMAIN
OPERABLE DURING WORK.

** G.C. SHALL COORDINATE DEMOLITION WITH ALL CONTRACTORS **
** ALL DEMOLITION INDICATED ON THIS SHEET SHALL BE PERFORMED

DEMOLITION NOTES:
** G.C. SHALL COORDINATE DEMOLITION WITH ALL CONTRACTORS **

** ALL DEMOLITION INDICATED ON THIS SHEET SHALL
BE PERFORMED BY THE G.C. UNLESS OTHERWISE NOTED **

8A

22

23 H.C. DEMO. (REFER TO MEP DEMO. DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL INFO.)

26 E.C. DEMO. (REFER TO MEP DEMO. DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL INFO.)

P.C. DEMO. (REFER TO MEP DEMO. DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL INFO.)

BY THE G.C. UNLESS OTHERWISE NOTED **

FIRST FLOOR - DEMOLITION PLAN
SCALE: 1/8" = 1'-0"

REMOVE EXISTING DOOR(S), FRAME(S), AND HARDWARE

10A REMOVE EXISTING SURFACE MOUNT BOLLARD

GENERAL DEMOLITION NOTES:

1. CLEAN AND SCARIFY ALL EXISTING CONCRETE FLOORS SCHEDULED TO
RECEIVE NEW FLOORS. ALL FLOORS SHALL BE LEVELED WITH HYDRAULIC
CEMENT UNDERLAYMENT PRIOR TO INSTALLING NEW FLOORING.

2. FLOORING INDICATED TO REMAIN AS SEALED CONCRETE SHALL BE
CLEANED, PATCHED, AND REPAIRED PRIOR TO APPLICATION OF SEALER.

4A REMOVE EXISTING CMU WALL CONSTRUCTION. ELECTRICAL PANELS  TO REMAIN IN PLACE.

4A

10A

8A 8A

10A

10B

10B

8A

6A

6A REMOVE EXISTING WOOD FRAMED WALL ABOVE AND ALL ACCESSORIES

10B REMOVE EXISTING GRATING AND ALL ACCESSORIES

10B

10B

10C

10C

10C

10C CUT STEEL DOWELS FLUSH WITH CONCRETE FLOOR. GRIND SMOOTH AS REQUIRED.  TYP THROUGHOUT BUILDING

10D

10D

10D

10D10D

10D REMOVE ALL UN-USED STEEL BRACKETS, UNISTRUT, CONDUITS...ETC FROM WALL.

10A

10B10B10B10B10B

10D10D10D

8A

8B

8B REMOVE EXISTING DOOR AND HARDWARE - LEAVE FRAME IN PLACE

23

RELOCATE
HVAC

10D

10E REMOVE TACTILE EXIT SIGN - SALVAGE

10E

10E

10E

10E

EXISTING ELECTRICAL
PANEL TO REMAIN.

8A

8A

10D

10F REMOVE EXISTING BOLLARD, CUT AND GRIND SMOOTH, PATCH AS REQUIRED

10F 10F 10F 10F
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KEY PLAN
SCALE: N.T.S.

CUSTODIAL / GENERAL STORAGE
GROUP S1

SCIENCE RESEARCH INSTITUTE
GROUP B

LIBRARY STORAGE
GROUP S1

(NON-SEPARATED MIXED-USE)

A-3

KDN

DE
MO

LIT
IO

N 
PL

AN

10D

IMAGE 2: REMOVE ALL UN-USED STEEL BRACKETS , UNISTRUT, AND CONDUITS FROM WALL, TYP.

10C

IMAGE 1: CUT STEEL DOWELS FLUSH WITH CONCRETE FLOOR. GRIND SMOOTH AS
REQUIRED.  TYP THROUGHOUT BUILDING



124
LIBRARY STORAGE

107
LAB SPACE

119
ALCOVE

120
UNISEX

118
LIBRARY OFFICE

111
UNISEX

109
UNISEX

104
OFFICE

106
OFFICE

105
OFFICE

122
LOADING DOCK

116
LAB STORAGE

115
IMAGING RM

112
LAB SPACE

114
LAB SPACE

113
LAB SPACE

101
RECEPTION

102
3D PRINT RM

103
3D PRINT RM

117
LAB SPACE

128
GARAGE

127
LOADING DOCK

108
ALCOVE

110
ALCOVE

125
CUSTODIAL / GENERAL STORAGE

121
CORRIDOR

126
MECH. CL.

100
VEST.

FIRST FLOOR PLAN
SCALE: 1/8" = 1'-0"

123
CLOSET

22

4

2

6

1

55

7

A-7
A

4 4

4

3

117 123

124A

124B

7 A-
7

EXISTING TRENCH DRAIN -
CAP WITH NEW STEEL PLATES.

8
A-7

EX115

EX116B

EX103

EX102

EX116A

EX114B

EX114A

EX109

EX111

EX118

EX120

EX119

EX104

EX105

EX107A EX107B EX107C

EX101A EX101B

EX106A

EX106B

1
A-4

7
A-7

EX100C

EX100A

EX100B

EX122A

EX122B

EX126

EX125B

EX125A

EX127B

EX128B EX128A

EX127A

SIM.

℄

℄

1'-
6"

℄

℄

3'-
0"

A-4
4

A-4
3

3
A-4

A-7
B

ALIGN

A-4
5

MIN. 2'-0"

3'-
0"

10
'-0

"

113
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EX
TE

NT
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FI
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 W

AL
L -

 S
EE

SE
CT
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A/
A-

7

TYP

EXISTING ELECTRICAL
BOX - SEE "E" DRAWING

41
4"

9'-0"

41
4"

℄

1'-6"

MIN 2'-0" CLEAR

℄

4'-
0"

℄

WATER
MAIN

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

FE

FE

PROVIDE THRESHOLD, FRAME
SEAL, AND DOOR BOTTOM TO

PREVENT ENTRANCE OF
RODENTS / INSECTS

NOTE: ALL WALLS SHALL RUN TO BOTTOM OF DECK.

A-4
2

SCALE: 3/4" = 1'-0"
WALL TYPE DETAILS

WALL TYPE 1 WALL TYPE 2

WALL TYPE 4

7/8" METAL FURRING

47 8"

5/8" GYP. BOARD
BOTH SIDES

3-5/8" METAL STUDS

ACOUSTICAL INSULATION

EX. WALL CONST.

5/8" GYP. BOARD

31 2"

WALL TYPE 3

41 4"

5/8" GYP. BOARD
3-5/8" METAL STUDS

ACOUSTICAL INSULATION

41 4"

5/8" GYP. BOARD
3-5/8" METAL STUDS

FLUID APPLIED WRB

2 RIGID INSULATION -
ADHESIVE APPLIED

7/8" METAL FURRING

3 5/8" METAL STUD WALL

5/8" GYP. BOARD

FLUID APPLIED WRB

2 RIGID INSULATION -
ADHESIVE APPLIED

GLASS MAT SHEATHING

5/8 GYP BOARD

WALL TYPE 5 WALL TYPE 6

7/8" METAL FURRING

CONCRETE BLOCK

5/8" GYP. BOARD

31 2"

FLUID APPLIED WRB

2 RIGID INSULATION -
ADHESIVE APPLIED

VA
RI

ES

WALL TYPE 7

EX. WALL CONST.

2"

FLUID APPLIED WRB

2 RIGID INSULATION -
ADHESIVE APPLIED

PRIME & PAINT CMU TO MATCH
EXISTING ADJACENT SURFACE

CG

WALL TYPE LEGEND

REFER TO PLANS, WALL SECTIONS, DETAILS, ROOM FINISH
SCHEDULES AND SPECIFICATIONS FOR ADDITIONAL

INFORMATION REGARDING WALL CONSTRUCTION AND
FINISHES.

EXISTING CONSTRUCTION TO BE DEMOLISHED

EXISTING WALL TO REMAIN

GYPSUM BOARD WALL

GYPSUM BOARD WALL WITH ACOUSTICAL  INSULATION

CONCRETE BLOCK WALL

GYPSUM BOARD ON METAL FURRING W/ RIGID INSULATION ON EXISTING WALL

CORNER GUARD

5/8" GYP. BOARD
3 5/8" METAL STUD @ 16 OC

2 RIGID INSULATION - INFILL
BETWEEN WALL TRACK
FLUID APPLIED WRB
2 RIGID INSULATION -
ADHESIVE APPLIED

3 5/8" METAL STUD @ 16 OC
2 RIGID INSULATION - INFILL
BETWEEN WALL TRACK

7/8" METAL FURRING

3 5/8" METAL STUD WALL

5/8" GYP. BOARD

FLUID APPLIED WRB

2 RIGID INSULATION -
ADHESIVE APPLIED

GLASS MAT SHEATHING

5/8 GYP BOARD

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

4

A-4

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

3

A-4

5/8" GYP. BOARD

3 5/8" METAL STUD

EXISTING DOOR FRAME

VA
RI

ES
 - 

VI
F

2X WD BLOCKING - AS REQUIRED
20GA SHEET METAL - HEM ALL EDGES

SHEET METAL FASTENER

EXISTING INSULATED WALL PANEL

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

5

A-4

METAL CORNER BEAD TYP
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WATER
MAIN

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

EXISTING
FE

124
LIBRARY STORAGE

107
LAB SPACE

119
ALCOVE

120
UNISEX

118
OFFICE

111
UNISEX

109
UNISEX

104
OFFICE

106
OFFICE

105
OFFICE

122
LOADING DOCK

116
LAB STORAGE

115
IMAGING RM

112
LAB SPACE

113
LAB SPACE

101
RECEPTION

102
3D PRINT RM

103
3D PRINT RM

117
LAB SPACE

128
GARAGE

127
LOADING DOCK

108
ALCOVE

110
ALCOVE

125
CUSTODIAL / GENERAL STORAGE

121
CORRIDOR

126
MECH. CL.

100
VEST.

FE

FE

DESCRIPTION

CEILING TYPE LEGEND

SYMBOL

SYMBOL DESCRIPTION

GYP. BD. BULKHEAD

EXPOSED STRUCTURE

2' X 4' EXISTING ACOUSTICAL CEILING TILE - REMOVE AND
REPLACE DAMAGED TILE AS REQUIRED

GYPSUM BOARD (PTD.)

REFLECTED CEILING PLAN
SCALE: 1/8" = 1'-0"

NOTES:

REFER TO "E" DRAWINGS FOR LIGHTING FIXTURE TYPES,
LOCATIONS, ETC.

FIXTURE ON THIS DRAWING IS FOR GENERAL REFERENCE
ONLY.

EXISTING CEILING TO REMAIN (PTD.) 

123
CLOSET

114
LAB SPACE
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ROOM   FINISH   SCHEDULE

RO
OM

 N
UM

BE
R

ROOM DESCRIPTION
MATERIALS

REMARKS
MATERIALS

WALLSFLOORS BASES
MATERIALS FINISH

CEILINGS
MATERIALS FINISH

RO
OM

 N
UM

BE
R

1

GENERAL NOTES:

- THE ROOM FINISH SCHEDULE INDICATES PRIMARY FINISHES, MATERIALS, SUBSTRATES, ETC. IN A SPECIFIC ROOM OR AREA. ALL DRAWINGS (DETAILS, ELEVATIONS, PLANS,
ETC.) AND SPECIFICATIONS  SHALL BE REVIEWED TO CORRELATE THE COMPLETE EXTENT OF WORK REQUIRED FOR EACH AREA OR ROOM.

KEYED ROOM FINISH SCHEDULE NOTES:

NOTE 1: REPLACE ANY DAMAGED OR STAINED CEILING TILE , MATCH EXISTING CEILING TILE -TYP.

NOTE 2: VERIFY IN FIELD, REPAIR / RE-ADHERE COVE BASE THAT ARE DELAMINATING FROM WALL.

NOTE 3: REFER TO DIVISION 3 FOR CONCRETE SEALING
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ROOM # DOOR # SIGN
TYPE # LINE 1 LINE 2 LINE 3 REMARKS

SIGN SCHEDULE
SIGN TEXT

EX
IS

TI
NG

 C
ON

CR
ET

E 
FL

OO
R

3D PRINT ROOM102
3D PRINT ROOM103
OFFICE104
OFFICE105
OFFICE106
LAB SPACE107

108
109
110
111

LAB SPACE112

ALCOVE
UNISEX TOILET ROOM
ALCOVE
UNISEX TOILET ROOM

4

GY
P 

BO
AR

D

9'-10"
9'-10"

±17'-6"
7'-10"
7'-10"
7'-10"
7'-10"
8'-8"

14'-7"
7'-10"
7'-10"
7'-10"
±17'-6"
±13'-0"
OPEN

OPEN
±12'-6"
±14'-6"

4

--

--

--
--
--
SEE NOTE 3

--
--
SEE NOTE 3

--
--

RECEPTION101
VESTIBULE100 1 1

EX
PO

SE
D 

ST
RU

CT
UR

E

PA
IN

T

P

LAB SPACE113
LAB SPACE114
IMAGING ROOM115
LAB STORAGE116
LAB SPACE117
LIBRARY OFFICE118
ALCOVE119
UNISEX TOILET ROOM120
CORRIDOR121
LOADING DOCK122
CLOSET123
LIBRARY STORAGE124

125
MECHANICAL ROOM126
LOADING DOCK127

CUSTODIAL / GENERAL STORAGE

GARAGE128

2"

VARIES

2"

2"
FRAME TYPES
SCALE: 1/4" = 1'-0"

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

7'-
2"

VA
RI

ES

HM
1

F

GY
PS

UM
 B

OA
RD

SEE NOTE 1 & 2

PA
IN

T

FINISH

CL
EA

N

- -C -P

C 1
9'-10"
9'-10"

9'-10"
9'-10"
9'-10"

8'-8"
8'-8"
8'-8"
8'-8"

±17'-6"
±17'-6"

102
103
104
105
106
107
108
109
110
111
112

101
100

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

--

SEE NOTE 3, PAINT ONLY NEW GYP WALL

EX
IS
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NG

 S
HE

ET
 V

IN
YL

2 1 1PC 1
2 1 1PC 1
2 1 1PC 1
2 1 1PC 1
2 1 1PC 1
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1 3PP 2
1 1PP 2

5 1PC 2
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5 1PC 2
1

5 C

1 1PP 2
5 1PC 21

1 P 2 P 2 P
2 C 1 P 2 P

1 P 2 P 2 P
1 P 2 P 2 P
1 P 2 P 3
1 P 3 P 3

P
P

1 P 2 P 1

1 P P2 3
1
1
1
1
1
1
1

C
C
C
C
C
C
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2
2
2
2

4
4

3
3
3
3
3
3
3

DOOR SCHEDULE ABBREVIATIONS:

AL   ALUMINUM
AN   ANODIZED
CLI   CLEAR LAMINATED INSULATED
CCL CLEAR CERAMIC LAMINATED
CT   CLEAR TEMPERED
CTI   CLEAR TEMPERED INSULATED
EX   EXISTING
FS   FACTORY STAINED
HM   HOLLOW METAL
M MARBLE
P    PAINT
SP SOLID POLYMER
TLI TINTED LAMINATED INSULATED
WD WOOD

DOOR SCHEDULE
DOOR SIZE FRAME REMARKS
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GENERAL NOTES:

· FIELD VERIFY DIMENSIONS OF ALL EXISTING OPENINGS PRIOR TO SUBMITTING SHOP DRAWINGS. INDICATE DEVIATIONS IN OPENING SIZE ON SHOP DRAWINGS.

· WHERE EXPANSION ANCHORS ARE USED, ANCHORS AND FRAMES SHALL BE GROUND SMOOTH, FILLED, PRIMED, AND PAINTED.

· "EXIT" SIGN TYPE 2 SHALL BE FURNISHED AND INSTALLED AT ALL DOORS WHERE A LIGHTED EMERGENCY EXIT SIGN IS PROVIDED. GC COORDINATE WITH "E" DRAWINGS
AND FIELD CONDITIONS.

· EXISTING DOOR NOT SCHEDULED SHALL BE LEFT UNTOUCHED.

· HOLLOW METAL FRAMES SHALL BE WELDED (KNOCK DOWN SHOP-WELDED FRAMES MAY BE USED)

FI
RS

T 
FL

OO
R

EX101A P P EX101A
EX101B
EX102
EX103
EX104
EX105

EX106A
EX106B
EX107A
EX107B
EX107C
EX109
EX111

112
113

EX114A
EX114B
EX115

EX116A
EX116B

117
EX118
EX119
EX120

123
EX122B

124A
124B

F HM

F
F
F

HM
HM
HM

P
P
P
P
P
P
P
P
P
P
P
P

P
P

P
P
P

---- 3'-0" 7'-2" HM-1 HM -- P 2 AL -- 1/2" 21-3/4"

---- (2) 4'-0" 7'-2" HM-1 HM -- 1 & 2 -- 1/2" 31-3/4"
---- (2) 3'-0" 7'-2" HM-1 HM -- -- -- 1/2" 41-3/4"
---- 3'-0" 7'-2" HM-1 HM -- AL -- 1/2" 51-3/4"

P
P
P
P
P
P
P
P
P
P
P
P

P P
P P
P P
P P

P

P P
P P
P P
P P

P
P
P

109 TOILET ALCOVE SIDE-- --ROOMEX109 1

119 TOILET GENERAL STORAGE SIDE-- --ROOMEX119 1

NOTES:

EXISTING DOORS WITH EXIT SIGNAGE THAT ARE NOT SCHEDULED SHALL REMAIN IN PLACE. REMOVE AND REINSTALL AS REQUIRED FOR PAINTING.

1 & 2
2

111 TOILET ALCOVE SIDE-- --ROOMEX111 1

120 TOILET ALCOVE SIDE-- --ROOMEX120 1

107 EXIT CORRIDOR SIDE - REUSE DOOR EX114B SIGN-- ----EX107A 2 -- --

124 EXIT LIBRARY SIDE - REUSE DOOR EX107C SIGN-- ----124B 2

101 ADA SYMBOL CORRIDOR SIDE-- ----EX101A 3

100 ADA SYMBOL VESTIBULE SIDE-- ----EX100A 3
100 ADA SYMBOL RECEPTION SIDE-- ----EX100C 3

125 ADA SYMBOL GENERAL STORAGE SIDE-- ----EX125A 3

7'-
2"

3'-
6"

8" 8"

3'-
0"

8"GLAZING

HG

HG HM P VERIFY EXISTING ROUGH OPENING IN FIELD-- 3'-0" 6-8" HM-1 HM -- P 2 -- -- 1/2" 11-3/4"
HG HM P VERIFY EXISTING ROUGH OPENING IN FIELD-- 3'-0" 6'-8" HM-1 HM -- P 2 -- -- 1/2" 11-3/4"

122 EXIT LIBRARY SIDE - REINSTALL SALVAGED SIGN-- ----EX122B 2 -- --

SEE NOTE 1 & 2
SEE NOTE 1
SEE NOTE 1 & 2
SEE NOTE 1

SEE NOTE 1
SEE NOTE 1
SEE NOTE 1 & 2

4

4

EX101B
EX102
EX103
EX104
EX105

EX106A
EX106B
EX107A
EX107B
EX107C
EX109
EX111

112
113

EX114A
EX114B
EX115

EX116A
EX116B

117
EX118
EX119
EX120

123
EX122B

124A
124B

SEE NOTE 1 & 2
SEE NOTE 1 & 2
SEE NOTE 1 & 2
SEE NOTE 1 & 2
SEE NOTE 1 & 2
SEE NOTE 1 & 2

P
P

C
C

C
C
C
C
C
C

C

C

C

SE
AL

 C
ON

CR
ET

E

S
S
S
S

S

SEE NOTE 3

SEE NOTE 3

AL
--

PROVIDE THRESHOLD, FRAME SEALS, AND DOOR BOTTOM PER HARDWARE MARK 5

5'-
0"

NOTES:
TYPICAL SIGNAGE MOUNTING LOCATIONS INDICATED

IF CONFLICT ARISES, REVIEW WITH ARCHITECT PRIOR
TO INSTALLING SIGN

NO SIGN SHALL BE MOUNTED SUCH THAT ANY PART
OF THE BRAILLE IS BELOW 48" AFF OR ANY TACTILE
CHARACTERS ARE ABOVE 60" AFF.

REVIEW SIGN MOUNTING REQUIREMENTS WITH CODE
OFFICIAL AND CURRENT VERSION OF ANSI PRIOR TO
INSTALLATION.

214

         TACTILE SIGN LOCATION ELEVATION
SCALE: 1/2" = 1'-0"

2

A-6

EQ EQ

9"

         TACTILE SIGN LOCATION PLAN
SCALE: 1/2" = 1'-0"

1

A-6

NOTES:
TYPICAL SIGNAGE MOUNTING LOCATIONS INDICATED.  SPECIAL CONDITIONS SHALL BE BROUGHT TO THE ATTENTION OF
THE ARCHITECT FOR MOUNTNIG LOCATIONS PRIOR TO INSTALLING SIGN.  REFER TO TACTILE SIGN LOCATION ELEVATION.

NO SIGN SHALL BE MOUNTED SUCH THAT ANY PART OF THE BRAILLE IS BELOW 48" AFF OR ANY TACTILE CHARACTERS
ARE ABOVE 60" AFF.

SIGNAGE SHOWN HERE MAY NOT REPRESENT ALL TYPES REQUIRED FOR THIS PROJECT.  REFER TO DRAWINGS AND
SPECIFICATION DIVISION 10 SECTION "SIGNAGE" FOR ADDITIONAL SIGN REQUIREMENTS NOT SHOWN HERE.

EQ EQ

18" X 18" CLEAR
FLOOR AREA

18" X 18" CLEAR
FLOOR AREA

18" X 18" CLEAR
FLOOR AREA

SIDELITE SIGN PANEL TO MATCH
SIZE, SHAPE AND COLOR
OF SIGN TO BE APPLIED TO
BACK OF GLASS

SIGNAGE NOTES:

MINIMUM SIGN WIDTH SHALL BE AS INDICATED.  ON SIGNS WHERE TEXT WILL REQUIRE A LONGER SIGN, SIGN
LENGTH SHALL BE INCREASED IN ONE INCH INCREMENTS AS REQUIRED TO FIT TEXT.

WHERE A TACTILE SIGN IS PROVIDED AT A DOOR, THE SIGN SHALL BE MOUNTED ON THE LATCH SIDE. WHERE A
TACTILE SIGN IS PROVIDED AT DOUBLE DOORS WITH ONE ACTIVE LEAF, THE SIGN SHALL BE LOCATED ON THE
INACTIVE LEAF. WHERE A TACTILE SIGN IS PROVIDED AT DOUBLE DOORS WITH TWO ACTIVE LEAVES, THE SIGN
SHALL BE TO THE RIGHT OF THE RIGHT-HAND DOOR. WHERE THERE IS NO WALL SPACE ON THE LATCH SIDE OF A
SINGLE DOOR, OR TO THE RIGHT SIDE OF DOUBLE DOORS, SIGNS SHALL BE ON THE NEAREST ADJACENT WALL.
SIGNS CONTAINING TACTILE CHARACTERS SHALL BE LOCATED SO THAT A CLEAR FLOOR AREA OF 18" MIN. BY 18"
MIN., CENTERED ON THE TACTILE CHARACTERS, IS PROVIDED BEYOND THE ARC OF ANY DOOR SWING BETWEEN
THE CLOSED POSITION AND 45 DEGREE OPEN POSITION.

EXCEPTION: SIGNS WITH TACTILE CHARACTERS SHALL BE PERMITTED  ON THE PUSH SIDE OF DOORS WITH
CLOSERS AND WITHOUT HOLD-OPEN DEVICES.

ALL TACTILE SIGNS SHALL BE MOUNTED WITH TOP OF SIGN AT 5'-0" A.F.F. (REFER TO DETAIL 2/A-6)

SIGN MANUFACTURER SHALL BE RESPONSIBLE TO ENSURE THAT BRAILLE TRANSLATION IS ACCURATE.

WHERE A SIGN IS MOUNTED ON A GLASS SURFACE, A BLANK SIGN OF EQUAL SIZE AND IDENTICAL SHAPE SHALL BE
MOUNTED ON THE OPPOSITE SIDE OF THE GLASS.

CONTRACTOR SHALL REVIEW SIGN LOCATIONS WITH ARCHITECT PRIOR TO INSTALLATION.  ANY SIGN LOCATED
WITHOUT PREVIOUS REVIEW WITH THE ARCHITECT SHALL BE MOVED AS DIRECTED BY THE ARCHITECT AT NO
ADDITIONAL COST.

ALL EXTERIOR SIGNS SHALL BE FACTORY DRILLED TO ACCEPT STAINLESS STEEL PANHEAD TORX FASTENERS AS
DESIGNED.  THE HOLES SHALL BE POSITIONED SO AS NOT TO INTERFERE WITH ANY OF THE SIGN SYMBOLS OR
TEXT AFTER THE SCREWS ARE INSTALLED.

THE INSTALLER SHALL VERIFY THE SUBSTRATE TO WHICH THE SIGN SHALL BE INSTALLED, SHIELDS SHALL USED
FOR MASONRY INSTALLATION, TOGGLES FOR GYPSUM BOARD INSTALLATION.

SIGNS UP TO 11" IN LENGTH SHALL HAVE TWO FASTENERS INSTALLED ALONG ITS LENGTH AS SHOWN ABOVE.
SIGNS FROM 12" TO 17" LONG SHALL HAVE THREE FASTENERS INSTALLED AT EQUAL INTERVALS.  FOR EACH
ADDITIONAL 6" IN SIGN LENGTH, AN ADDITIONAL FASTENER SHALL BE INSTALLED AT EQUAL SPACING ALONG THE
SIGN LENGTH.

3"

6"

EXIT

ONE TYPE 2 SIGN SHALL BE INSTALLED AT EVERY
DOOR LOCATION WHERE A LIGHTED EMERGENCY
EXIT SIGN IS INSTALLED. GC COORDINATE WITH
"E" DRAWINGS AND FIELD CONDITIONS.

TYPE - 2

GRADE 2 BRAILLE
RAISED LETTERS

EXIT

ROOM

61
2"

TOILET

TYPE - 1

TOILET ROOM

GRADE 2 BRAILLE
RAISED LETTERS

INTERIOR SIGN TYPES
SCALE: 3" = 1'-0"

AT LOCATIONS WHERE A TYPE 2 EXIT SIGN
IS REQUIRED, THE TYPE 3 INTERNATIONAL
SYMBOL OF ACCESSIBILITY SIGN SHALL BE
MOUNTED IMMEDIATELY ADJACENT TO THE

TYPE 2 SIGN ON THE RIGHT SIDE OF ALL
ACCESSIBLE EXITS.

3"

TYPE - 3
RAISED SYMBOL

9"

3"

TYPICAL HOLLOW METAL DOOR FRAME IN GYP. BOARD WALL
SCALE: 3" = 1'-0"

HOLLOW METAL DOOR FRAME

GYP. BOARD - REFER TO
ROOM FINISH SCHEDULE

METAL STUD
COMPRESSION ANCHOR

ACOUSTICAL BATT INSULATION (TYP.)

METAL STUD

GYP. BOARD - REFER TO
ROOM FINISH SCHEDULE 2

53 4"5"

3
4"

2"

SEALANT EACH SIDE

3-5/8" METAL STUDS

HOLLOW METAL FRAME (PAINTED)

COMPRESSION ANCHOR

5/8" GYP. BOARD (PAINTED)

ACOUSTICAL INSULATION

1

3-5/8" METAL STUDS

HOLLOW METAL FRAME (PAINTED)

SEALANT EACH SIDE

ACOUSTICAL INSULATION

5/8" GYP. BOARD (PAINTED)
6" BOX HEADER

TYP JAMB DETAILTYP HEAD DETAIL - AT OPENING GREATER THAN 3'-0"
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WALL SECTION
SCALE: 3/4" = 1'-0"

A

A-7

WALL SECTION
SCALE: 3/4" = 1'-0"

B

A-7

7/8" METAL FURRING

3 5/8" METAL STUDS W/ 3 1/2"
BATT INSULATION

5/8" GYP (PAINTED)

5/8" GYP BD

EXISTING MASONRY WALL

DEFLECTION TRACK - SEE
DETAIL: 6/A-7

EXISTING METAL DECKING

EXISTING INSULATED ROOF

3 5/8" METAL STUDS W/ 3 1/2"
BATT INSULATION

5/8" GYP BOTH SIDE (PAINTED)

DEFLECTION TRACK - SEE
DETAIL: 6/A-7

EXISTING METAL DECKING

EXISTING INSULATED ROOF

SEALANT SEALANT - BOTH SIDES

TYPICAL TOP OF WALL DETAIL @ GYPSUM BOARD ON METAL STUD
SCALE: 1-1/2" = 1'-0"

9

A-7

NOTE: REFER TO DEFLECTION TRACK DETAILS
FOR FIRE RATED DEFLECTION TRACK CONFIGURATIONS.

PERPENDICULAR TO METAL DECK

PARALLEL TO METAL DECK

NOTE: REFER TO DEFLECTION TRACK DETAILS
FOR FIRE RATED DEFLECTION TRACK CONFIGURATIONS.

ACOUSTICAL SEALANT OR FIRE SEALANT

PRE-FORMED MINERAL WOOL DECK SAFING INSULATION

METAL DECK

DEFLECTION TRACK

METAL STUDS @ 16" O.C.

5/8" GYPSUM BOARD - REFER TO ROOM FINISH SCHEDULE FOR FINISH

ACOUSTICAL BATT INSULATION (TYP.)

DEFLECTION TRACK

METAL STUDS @ 16" O.C.

5/8" GYPSUM BOARD - REFER TO ROOM FINISH SCHEDULE FOR FINISH

ACOUSTICAL BATT INSULATION (TYP.)

METAL DECK

ACOUSTICAL SEALANT OR FIRE SEALANT

PRE-FORMED MINERAL WOOL DECK SAFING INSULATION

TYP FLOOR TRENCH INFILL
SCALE: 1-1/2" = 1'-0"

7

A-7

4,000 PSI CONCRETE INFILL. MIN. 4"

COMPACTED 2B STONE

EXISTING CONCRETE SLAB

VARIES - V.I.F.

VA
RI

ES
 - 

V.
I.F

.

TYPICAL NON-RATED GYPSUM BOARD / METAL
STUD DEFLECTION TRACK DETAIL6

A-7 SCALE:  1-1/2" = 1'-0"

NOTE: NON-FIRE RATED DEFLECTION DOUBLE
TRACK EQUAL TO DIETRICH METAL FRAMING

NOTE:  TYP. FOR ALL
GYP. WALLS RUNNING
TO BOTTOM OF DECK

COMPRESSIBLE FILLER
AND ACOUSTICAL SEALANT METAL ROOF DECK

AND CONSTRUCTION

GYP. BD.

FASTENERS

METAL STUDS

DEFLECTION TRACK

COMPACTED 2B STONE

CONCRETE INFILL, MIN. 4"MIN 1/2" STEEL PLATE COVER
- FLUSH WITH FLOOR

8" 4"

VA
RI

ES
 - 

V.
I.F

TYP FLOOR TRENCH INFILL
SCALE: 1-1/2" = 1'-0"

8

A-7

REMOVE PORTION OF EXISTING CONCRETE
W.W.F. - 6 X 6 - W1.4 X W1.4

1/2" DOWELS AT 12" OC.

3"
 T

YP
.

W.W.F. - 6 X 6 - W1.4 X W1.4SHIM AS REQUIRED

3/8" X 4" X 4" STEEL HOLD DOWN
CLIPS, MAX 5'-0" OC TYP.

3/8" Ø STEEL ANCHOR TYP

3/8 Ø FLAT HEAD SCREW  -
DRILL AND TAP AS REQUIRED

HEMMED  EDGE

MI
N.

 1"
OV

ER
LA

P

EXISTING INSULATED WALL PANEL

EXISTING MASONRY WALL

TYP WINDOW SILL DETAIL
SCALE: 3" = 1'-0"

2

A-7

TYP HEAD AND JAMB DETAIL
SCALE: 3" = 1'-0"

1

A-7

HEMMED  EDGE

MI
N.

 1"
OV

ER
LA

P

2X WD BLOCKING

ADHESIVE BED

20GA SHEET METAL - TUCK
UNDER WINDOW
SEALANT

EXISTING ALUM. WINDOW

EXISTING INSULATED WALL PANEL

EXISTING MASONRY WALL

FASTENER

2X WD BLOCKING -
AS REQUIRED
20GA SHEET METAL -
HEM ALL EDGES

FASTENER

2X WD BLOCKING

FASTENER

SEALANT
EXISTING ALUM. WINDOW

20 GA SHEET METAL
ADHESIVE BED

5/8" GYP BD

3 1/2" BATT INSULATION

3 5/8" METAL STUD

5/8" GYP BD

3 1/2" BATT INSULATION

3 5/8" METAL STUD

MI
N.

 5"

J-BEAD

1 4"

TYP HEAD / JAMB DETAIL AT
INSULATED METAL PANEL
SCALE: 3" = 1'-0"

3

A-7

TYP PARTITION SILL DETAIL
SCALE: 3" = 1'-0"

4

A-7

TYP HEAD / SILL DETAIL AT FURRED OUT WALL
SCALE: 3" = 1'-0"

5

A-7

5/8" GYP BD

J-BEAD

7/8" METAL Z CLIP AT CORNER

2 RIGID INSULATION - ADHESIVE APPLIED

FLUID APPLIED WRB
EXISTING MASONRY WALL

1 4"

SEALANT SEALANT

TYP PATCH AT EXISTING FREEZER PANELS
SCALE: 3" = 1'-0"

10

A-7

20GA SHEET METAL -
HEM ALL EDGES

SHEET METAL SCREW

EXISTING INSULATED
METAL PANEL

PATCH ALL DAMAGE AREAS  /
EXPOSE METAL EDGES - TYP

FILL CAVITY WITH SPRAY
FOAM INSULATION

EXISTING METAL DECKING

7/8" METAL Z CLIP AT CORNER

7/8" METAL FURRING
5/8" GYP BD

2 RIGID INSULATION - ADHESIVE APPLIED
FLUID APPLIED WRB

EXISTING MASONRY WALL

3'-0"

MA
X 

2'-
10

"
TO

P 
OF

 S
IN

K

P-LAM COUNTERTOP W/
BACKSLASH / FINISHED ENDS

9"
1'-

6"
7"

8"6"

2'-1"

RAKKS 24" SURFACE MOUNT
COUNTER SUPPORT -

MANF. NO. EH-1818

INSULATE PIPE & TRAP

MA
X 

2'-
10

"
TO

P 
OF

 S
IN

K

℄

P-LAM COUNTERTOP W/
BACKSLASH / FINISHED ENDS

RAKKS 24" SURFACE MOUNT
COUNTER SUPPORT -

MANF. NO. EH-1818

INSULATE PIPE & TRAP

MIN. CLEARANCE

3"8"

SINK DETAILS
SCALE: 3/4" = 1'-0"

11

A-7

TYP SECTION TYP ELEVATION

3"3"
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FE

FE

JO
IS

T 
O

R
 B

E
A

M

DECK SPAN

CL STEEL 
SUPPORT

3/16

3/16
TYP.

EXISTING BEAM

JO
IS

T 
O

R
 B

E
A

M

PLAN VIEW

SECTION "A"

A

OPENING

"S
"

"S"

NOTES:
1. FOR SIZE AND LOCATION OF OPENINGS, SEE ARCH'L AND MECH'L DRAWINGS.
2. STEEL CONTRACTOR SHALL VERIFY ALL OPENINGS AND EXACT LOCATIONS WITH THE 

TRADE CONTRACTOR REQUIRING OPENINGS PRIOR TO FABRICATION AND ERECTION OF 
STEEL FRAMES.

3. PROVIDE STEEL FRAMING AS SHOWN AROUND ALL OPENINGS LARGER THAN 2'-0" AT THE 
ROOF.

4. WHEN SUPPORT SPACING EXCEEDS 6'-6", VERIFY ALL ANGLE SIZES WITH THE ENGINEER.
5. WHERE ROOF STEEL SLOPES, CURB HEIGHTS MUST VARY TO PROVIDE A LEVEL 

SURFACE. 
6. PROVIDE STEEL ANGLES ON ALL SIDES OF OPENINGS UNLESS BEAM IS SHOWN ON PLAN.  

ANGLES SIZES SHALL BE:
FOR "S" < 2'-6" USE L3X3X1/4
FOR "S" < 4'-6" USE L4X4X3/8
FOR "S" < 6'-6" USE L6X4X3/8  (LLV)

B

CL STEEL 
SUPPORT

RTU CURB

SECTION "B"

PT BLOCKING OR 
LIGHTGAGE GALV. CHANNEL 
AT DECK FLUTES, TYP.

4"
 T

Y
P

.

L6X4X3/8 LLV

1 2 3 4 5 6

A

B

C

D

1' - 6"

RTU 2 
1100#

2' - 4"

1'
 - 

4"
1'

 - 
4"

RTU 3 
1100#

RTU 1 
1400#

25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0"
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' -

 0
"

25
' -

 0
"
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2

(E) ROOF DECK

1' - 2"

1' - 2" 1' - 10"

1'
 - 

2"

1'
 - 

6"
1'

 - 
6"

1'
 - 

2"

NEW FRAMING AT 
RTU, TYP. - SEE 
DETAIL 2/S.1

DESIGN CRITERIA NOTES:

1. THE FOLLOWING CODES AND STANDARDS, INCLUDING ALL SPECIFICATIONS REFERENCED WITHIN, 
SHALL APPLY TO THE DESIGN, CONSTRUCTION, QUALITY CONTROL AND SAFETY OF ALL WORK 
PERFORMED ON THE PROJECT.  USE THE LATEST EDITIONS UNLESS NOTED OTHERWISE.  

INTERNATIONAL BUILDING CODE, IBC 2015 EDITION
ASCE 7-10 - MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AISC 360-10 – SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS
AISC 303-10 - CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES
ACI 318-14 – BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE AND MASONRY
ACI 530-13 – SPECIFICATION FOR MASONRY STRUCTURES

2. DESIGN LOADS ARE AS LISTED BELOW.  NO PROVISIONS HAVE BEEN MADE FOR FUTURE 
EXPANSION.

LIVE LOADS:
UNIFORMLY DISTRIBUTED LIVE LOADS IN PSF

ROOF = 20 PSF

SUPERIMPOSED DEAD LOADS:

MECHANICAL, ELECTRICAL AND CEILING = 10 PSF
FINISHES W HERE SHOWN ON ARCHITECTURAL AS REQUIRED

WIND LOADS:
BASIC WIND SPEED, V (ULT) = 115 MPH 
RISK CATEGORY = II
W IND EXPOSURE = C
APPLICABLE INTERNAL PRESSURE COEFFICIENT +/- 0.18
W IND PRESSURES FOR COMPONENTS AND CLADDING (LOCATIONS PER ASCE 7)

SEISMIC LOADS:
RISK CATEGORY = II
IMPORTANCE FACTOR = 1.0
MAPPED SPECTRAL RESPONSE ACCELERATIONS:

Ss=19.4%g
S1=6.1%g

SPECTRAL RESPONSE COEFFICIENTS:
SDS=20.7%g
SD1=9.7%g

SITE CLASS = D
SEISMIC DESIGN CATEGORY = B

SNOW LOADS:
GROUND SNOW  LOAD Pg=30 PSF
FLAT ROOF SNOW  LOAD = 25.2 PSF + DRIFT
EXPOSURE FACTOR Ce=1.0
IMPORTANCE FACTOR = 1.0
THERMAL FACTOR Ct=1.0

COMPONENTS AND CLADDING PRESSURES (SERVICE)

EFFECTIVE WIND AREA
POSITIVE DESIGN 

PRESSURES
NEGATIVE DESIGN

PRESSURESZONE

10 SF

20 SF

50 SF

100 SF

10 SF

20 SF

50 SF

100 SF

10 SF

20 SF

50 SF

100 SF

10 SF

20 SF

50 SF

100 SF

10 SF

20 SF

50 SF

100 SF

1

2

3

4

5

10 PSF -18 PSF

10 PSF -18 PSF

10 PSF -17 PSF

10 PSF -16 PSF

-30 PSF

-27 PSF

-23 PSF

-20 PSF

-18 PSF

-17 PSF

-16 PSF

-15 PSF

-22 PSF

-21 PSF

-19 PSF

-17 PSF

17 PSF

16 PSF

15 PSF

14 PSF

-45 PSF

-38 PSF

-27 PSF

-20 PSF

17 PSF

16 PSF

15 PSF

14 PSF

10 PSF

10 PSF

10 PSF

10 PSF

10 PSF

10 PSF

10 PSF

10 PSF

SUBMITTAL AND SHOP DRAWING REQUIREMENT NOTES:

1. THE CONTRACTOR SHALL SUBMIT FOR REVIEW BY THE ARCHITECT AND THE 
ENGINEER ALL INFORMATION REQUIRED BY THE CONTRACT DOCUMENTS 
INCLUDING THE SPECIFICATIONS.

2. SHOP DRAWINGS SHALL BE PREPARED, SUBMITTED AND REVIEWED PRIOR TO 
PROCEEDING WITH FABRICATION AND/ OR INSTALLATION OF THE ASSOCIATED 
WORK. REVIEW PERIOD SHALL BE A MINIMUM OF TWO (2) WEEKS.

3. THE CONTRACTOR SHALL SUBMIT FOR REVIEW, DRAWINGS AND 
CALCULATIONS FOR ALL PERFORMANCE ASSEMBLIES IDENTIFIED IN THE 
GENERAL NOTES AND LISTED BELOW. THE DESIGN OF THESE ASSEMBLIES IS 
THE RESPONSIBILITY OF THE CONTRACTOR’S ENGINEER REGISTERED IN THE 
PROJECT’S JURISDICTION. ALL SUBMITTALS SHALL BEAR CONTRACTOR’S 
ENGINEER’S SEAL AND SIGNATURE. REVIEW SHALL BE FOR GENERAL 
CONFORMANCE WITH THE PROJECT REQUIREMENTS AS INDICATED ON THE 
DRAWINGS AND IN GENERAL NOTES.

4. REPRODUCTION OF ANY PORTION OF THE STRUCTURAL CONTRACT 
DRAWINGS FOR RE-SUBMITTAL AS SHOP DRAWINGS IS PROHIBITED. SHOP 
DRAWINGS PRODUCED IN SUCH A MANNER WILL BE REJECTED AND 
RETURNED. 

5. SHOP DRAWINGS SHALL BE SUBMITTED ELECTRONICALLY.  

6. SHOP DRAWINGS SUBMITTED FOR REVIEW SHALL BEAR THE CONTRACTOR’S 
STAMP OF APPROVAL WHICH SHALL CONSTITUTE CERTIFICATION THAT THE 
CONTRACTOR HAS VERIFIED ALL CONSTRUCTION CRITERIA, DIMENSIONS, 
MATERIALS, AND SIMILAR DATA HAS CHECKED EACH DRAW ING FOR 
COMPLETENESS, COORDINATION, AND COMPLIANCE WITH THE CONTRACT 
DOCUMENTS. THE CONTRACTOR’S REVIEW INCLUDES BUT IS NOT LIMITED TO 
VERIFICATION AND COORDINATION OF ACTUAL FIELD CONDITIONS, INCLUDING 
DIMENSIONS AND ELEVATIONS, AS WELL AS ACTUAL DIMENSIONS FOR 
SUPPORTS, ANCHORAGES, AND OPENINGS FOR THE ACTUAL EQUIPMENT 
PURCHASED.

STEEL NOTES:

A. STRUCTURAL STEEL

1. STRUCTURAL STEEL CONSTRUCTION HAS BEEN DESIGNED IN ACCORDANCE 
WITH  A.I.S.C.  360-05, “STEEL CONSTRUCTION MANUAL.”

2. STRUCTURAL STEEL SHAPES, PLATES, ETC., SHALL CONFORM TO THE 
FOLLOWING ASTM DESIGNATIONS, U.N.O.

CHANNELS, TEES, ANGLES, BARS, PLATES, ASTM A36
W 8X10 AND SMALLER BEAMS

STEEL TUBING (HSS SECTIONS) ASTM A500-GR. B
(Fy = 46 KSI)

3. ALL STRUCTURAL STEEL SHALL BE SHOP PAINTED W ITH A RUST INHIBITIVE 
PRIMER.  DO NOT PRIME STEEL WHICH SHALL HAVE SPRAY-ON FIREPROOFING 
APPLIED.  STEEL W HICH IS TO BE FIREPROOFED IS INDICATED ON THE 
ARCHITECTURAL DRAWINGS.  ALL EXPOSED STEEL AND LINTELS IN EXTERIOR 
WALLS SHALL BE HOT-DIP GALVANIZED.  

B. WELDING

1. WELDED CONSTRUCTION SHALL CONFORM TO THE AMERICAN WELDING 
SOCIETY "STRUCTURAL WELDING CODE" D1.1; AWS D1.3-SHEET STEEL; AND 
AWS D1.4  "REINFORCING STEEL WELDING CODE".

2. ELECTRODES FOR FIELD AND SHOP WELDS OF STRUCTURAL STEEL 
SHALL BE E70XX, U.N.O.

3. ELECTRODES FOR WELDING OF REINFORCING STEEL SHALL BE E80XX.

4. ELECTRODES FOR WELDING OF SHEET STEEL SHALL CONFORM TO AWS D1.3.

5. WHEN WELDS ARE NOT CALLED-OUT ON DRAWINGS, THEY ARE MINIMUM SIZE 
CONTINUOUS FILLET W ELDS IN ACCORDANCE WITH AW S D1.1.  FILLET WELDS 
NOT SPECIFIED AS TO LENGTH SHALL BE CONTINUOUS.

6. PROVIDE FILLET WELDS AT ALL CONTACT JOINTS BETWEEN STEEL MEMBERS 
SUFFICIENT TO DEVELOP THE ALLOWABLE TENSILE STRENGTH OF THE 
SMALLER MEMBER AT THE JOINT UNLESS DETAILED OTHERWISE ON THE 
DRAWINGS.

EXISTING ROOF FRAMING PLAN NOTES:

1. COORDINATE ALL SIZES AND LOCATIONS OF MECH'L EQUIPMENT AND ROOF PENETRATIONS WITH 
EXISTING FRAMING AND RTU MANUFACTURER.  

2. ALL EXPOSED STEEL SHALL BE GALVANIZED.
3. ALL EXISTING DIMENSIONS AND FRAMING SHALL BE FIELD VERIFIED.  

MISCELLANEOUS NOTES:

1. THE DETAILS DESIGNATED AS "TYPICAL DETAILS" APPLY GENERALLY TO THE 
DRAWINGS IN AREAS WHERE CONDITIONS ARE SIMILAR TO THOSE DESCRIBED 
IN THE DETAILS, UNLESS NOTED OTHERW ISE.

2. ALL DIMENSIONS SHALL TAKE PRECEDENCE OVER SCALE SHOWN ON PLANS, 
SECTIONS, AND DETAILS.  DO NOT SCALE THE DRAWINGS.

3. THE STRUCTURAL DRAWINGS ARE PART OF THE CONTRACT DOCUMENTS AND 
DO NOT BY THEMSELVES PROVIDE ALL THE INFORMATION REQUIRED TO 
PROPERLY COMPLETE THE PROJECT STRUCTURE. THE GENERAL 
CONTRACTOR SHALL CONSULT THE ARCHITECTURAL, MECHANICAL AND 
ELECTRICAL DRAW INGS AND COORDINATE THE INFORMATION CONTAINED IN 
THESE DRAWINGS WITH THE STRUCTURAL DRAWINGS TO PROPERLY 
CONSTRUCT THE PROJECT.  PRINCIPAL OPENINGS, CURBS, AND SLAB 
DEPRESSIONS ARE SHOWN ON THE DRAWINGS.  SEE ARCHITECTURAL, 
MECH'L, ELEC'L, AND PLUMBING DRAWINGS FOR SLEEVES, CURBS, INSERTS, 
OTHER OPENINGS, AND SLAB DEPRESSIONS NOT SHOWN.  THE CONTRACTOR 
SHALL PROVIDE FOR ALL OPENINGS, CURBS, AND SLAB DEPRESSIONS 
WHETHER SHOWN ON STRUCTURAL DRAW INGS OR NOT.  SIZE AND LOCATION 
OF OPENINGS SHALL BE VERIFIED WITH THE MECHANICAL CONTRACTOR. ANY 
DEVIATION FROM OPENINGS SHOW N ON THE STRUCTURAL DRAWINGS SHALL 
BE BROUGHT TO THE ATTENTION OF THE ARCHITECT AND ENGINEER FOR 
APPROVAL PRIOR TO PROCEEDING W ITH ANY WORK. 

4. THE CONTRACTOR SHALL COMPARE THE STRUCTURAL DRAWINGS WITH THE 
ARCH'L, MECH'L, ELEC'L, PLUMBING, AND CIVIL DRAW INGS TO CONFIRM ALL 
REQUIREMENTS OF THE WORK.  REPORT ANY CONFLICT/DISCREPANCY 
BETWEEN THE DISCIPLINES TO THE ARCHITECT PRIOR TO FABRICATING OR 
INSTALLING STRUCTURAL ELEMENTS. BEFORE ORDERING ANY MATERIALS OR 
DOING ANY WORK, THE CONTRACTOR SHALL VERIFY ALL MEASUREMENTS TO 
PROPERLY SIZE OR FIT THE WORK.  NO EXTRA CHARGE OR COMPENSATION 
WILL BE ALLOWED BY THE OWNER RESULTING FROM THE CONTRACTOR'S 
FAILURE TO COMPLY WITH THIS REQUIREMENT.

5. THE HORIZONTAL AND VERTICAL DIMENSIONS OF EXISTING STRUCTURES 
SHALL BE VERIFIED BEFORE WORK IS BEGUN. ANY VARIATION BETWEEN 
DIMENSIONS SHOWN AND EXISTING DIMENSIONS SHALL BE REPORTED TO THE 
ARCHITECT.

6. THE CONTRACTOR SHALL INSURE THAT CONSTRUCTION LOADS DO NOT 
EXCEED THE DESIGN LIVE LOADS INDICATED ON THE STRUCTURAL DRAWINGS 
AND THAT THESE LOADS ARE NOT PUT ON THE STRUCTURAL MEMBERS PRIOR 
TO THE TIME THAT THE CONCRETE REACHES THE FULL DESIGN STRENGTH 
AND ALL FRAMING MEMBERS AND THEIR CONNECTIONS ARE IN PLACE.

7. ALL STRUCTURES HAVE BEEN DESIGNED TO RESIST THE DESIGN LOADS 
LISTED ONLY AS COMPLETED STRUCTURES.  THE GENERAL CONTRACTOR 
SHALL FULLY BRACE AND OTHERWISE PROTECT WORK IN PROGRESS UNTIL 
THE STRUCTURES ARE COMPLETED.  THE GENERAL CONTRACTOR SHALL 
ALSO INSURE THAT ITS OPERATIONS AND PROCEDURES PROVIDE NO LOADING 
GREATER THAN THE DESIGN LOADS LISTED ON ANY MEMBER.

8. ALL DETAILS, SECTIONS AND NOTES SHOW N ON THE DRAWINGS ARE 
INTENDED TO BE TYPICAL AND SHALL APPLY TO SIMILAR SITUATIONS 
ELSEWHERE UNLESS OTHERWISE SHOWN.

DATE:
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and other Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes a summary of each contract, including responsibilities for coordination and temporary facilities and controls.
	1. Stipulation:  The General Conditions of the Contract and other Sections apply to the Work as a whole and have the same force and effect upon, and be equally applicable to, each Contractor with whom the Owner shall have entered into a Contract to pe...

	B. Specific requirements for Work of each contract are also indicated in individual Specification Sections and on Drawings.
	C. The Work will be accomplished by 7 Prime Contractors.  The Owner may contract with additional entities for elements to be provided by Owner.  Prime Contractors shall coordinate and cooperate with the other Prime Contractors as well as the other ent...
	D. Conflicts:  If a conflict between the Contract Documents and this Section is realized, the requirements of this Section shall govern.  If an item is indicated in the Contract Documents but not specifically referenced in this Section, the Contractor...
	E. Means and Methods:  Contractors shall supervise their Work, using their best skills and attention.  The Contractor shall be solely responsible for construction means, methods, techniques, sequences, dimensions, procedures, and/or coordinating all p...

	1.3 DEFINITIONS
	A. Permanent Enclosure:  As determined by Architect, the condition at which roofing is insulated and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary closures...
	B. "General Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "General Contractor," "G.C.," "G.T.," "Steel Contractor" or "Masonry Contractor," to denote the c...
	C. "Roofing Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "Roofer" "Roofing Contractor," "Roof Installer" or "R.C." to denote the contractor responsible fo...
	D. "Plumbing Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "P.C." to denote the contractor responsible for Work that is part of the Plumbing Construction Contract as defined elsewhere ...
	E. "Fire Protection Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "F.P." to denote the contractor responsible for Work that is part of the Fire Protection Contract as defined elsewhere...
	F. "HVAC Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "Mechanical Contractor", "Heating Contractor", "Heating, Ventilating and Air Conditioning Contractor...
	G. "Electrical Construction Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "E.C." to denote the contractor responsible for Work that is part of the Electrical Construction Contract as d...
	H. "Fire Alarm and Security Construction Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "F.A." to denote the contractor responsible for Work that is part of the Fire Alarm and Security ...

	1.4 CONTRACTS IN THE WORK
	A. The Work covered by the Contract Documents shall be executed under the following multiple prime Contracts.  Refer to the following Article, "Work Required," for the summary of work for each Contract.
	1. Contract No. 1: General Construction Contract
	3. Contract No. 3: Plumbing Construction Contract
	4. Contract No. 4: Fire Protection Construction Contract
	5. Contract No. 5: HVAC Construction Contract
	6. Contract No. 6: Electrical Construction Contract
	7. Contract No. 7: Fire Alarm and Security Construction Contract

	B. Each Contract includes furnishing all plant, labor, materials, equipment, appurtenances, and cutting and patching necessary to complete the Work under the respective contract category as called for in the Contract Documents or reasonably inferable ...
	C. The award of separate contracts shall in no way imply the omission of any work, services, or coordination/ cooperation among trades that is normally required in the award of a single contract for work.
	D. While generally divided or arranged in a manner that illustrates, describes or otherwise indicates the work required under a particular contract category, the Specifications and Drawings contain information that is pertinent or related to more than...
	E. The Owner will determine which Contractor is responsible for any part or parts of the Work where the contract responsibility may be obscure or in conflict.
	F. In lieu of directions to the contrary, each Contractor shall assume that their work shall connect with the work of other Contracts wherever such work terminates.
	G. Additional separate contracts may be awarded by the Owner for other work related to this Project.

	1.5 COORDINATION ACTIVITIES
	A. It is the mutual responsibility of the Contractors to coordinate their work with each other in accordance with the Construction Project Schedule.
	B. Pre-Planning:  Each Contractor shall coordinate their activities in advance of their implementation with those of the other Contractors and other entities involved in the Project, to assure efficient and orderly installation of each part of the wor...
	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 required 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.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where necessary, prepare a memorandum for distribution to each entity involved outlining special procedures required for coordination.  Include such items as required notices, reports and attendance at meetings.
	5. Prepare similar memoranda for the Owner, Architect, and separate Contractors, where coordination of their work or activities is required.
	6. Coordination requirements apply to changes in the work resulting from clarifications, field directives, change orders, etc.
	7. Take all other actions to coordinate work of other Contractors.

	C. Contractors shall coordinate scheduling and time of required administrative procedures with construction activities of the other Contractors to avoid conflicts and ensure orderly progress of the Work.  Such administrative activities include, but ar...
	1. Preparation of schedules.
	2. Installation and removal of temporary facilities.
	3. Delivery and processing of submittals.
	4. Progress meetings.
	5. Project closeout activities.

	D. Project coordination activities include, but are not limited to, the following:
	1. Overall coordination of the Work will be provided by the Owner.  Each Contractor shall provide all required coordination relative to its scope of work.
	2. Coordinate shared access to workspaces.
	3. Coordinate product selections for compatibility.
	4. Provide overall coordination of temporary facilities and controls.
	5. Coordinate and approve interruptions of permanent and temporary utilities, including those necessary to make connections for temporary services.
	6. Coordinate construction and operations of the Work with work performed by each Contract and other Prime contracts.
	7. Coordinate sequence of activities to accommodate tests and inspections, and coordinate schedule of tests and inspections.
	8. Provide progress cleaning of common areas and coordinate progress cleaning of areas or pieces of equipment where more than one contractor has worked.


	1.6 GENERAL REQUIREMENTS OF CONTRACTS
	A. Extent of Contract:  Unless the Agreement contains a more specific description of the Work of each Contract, requirements indicated on Drawings and in Specification Sections determine which contract includes a specific element of Project.
	1. Unless otherwise indicated, the work described in this Section for each contract shall be complete systems and assemblies, including products, components, accessories, and installation required by the Contract Documents.
	3. Trenches and other excavation for the work of each contract shall be considered cutting and patching and shall be by the trade requiring the same.
	4. Blocking, backing panels, sleeves, and metal fabrication supports for the work of each contract shall be the work of each contract for its own work unless noted otherwise.
	5. Furnishing and installing access panels for the work of each contract shall be the work of each contract for its own work.
	6. Equipment pads for the work of each contract shall be the work of each contract for its own work unless noted otherwise.
	7. Roof-mounted equipment curbs shall be furnished and installed by the HVAC Contractor.  Roofing Contractor shall be responsible for flashing, weather-tightness and warranty of existing roof where new curbs are installed.
	8. Painting for the work of each contract shall be the work of the General Construction Contract unless noted otherwise.
	9. Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water and materials.
	10. Cutting and Patching:  Provided under each contract for its own work unless noted otherwise.  All trenching inside the building is considered cutting and patching.
	11. Through-penetration firestopping for the work of each contract shall be provided by each contract for its own work unless noted otherwise.
	12. Sealing Penetrations:  Penetrations shall be sealed by the Contractor whose work requires the penetration.
	13. Supplemental Structural Steel Framing:  Supplemental steel framing shall be provided by the General Contractor for roof openings as indicated on the Structural Drawings.
	14. Layout for supplemental steel framing for Plumbing, Fire Protection, HVAC and Electrical work shall be provided by Contractor whose work requires framing.
	15. Reinforcement of Structural Framing for HVAC, Plumbing, Fire Protection, and Electrical Work:  Furnished and installed by the Contractor whose work is loading new or existing framing.  Contractor requiring the same shall verify that reinforcement ...
	16. Sinks:  Sinks and fixtures scheduled by the Plumbing Contractor in countertops shall be installed by the Plumbing Contractor.  The Plumbing Contractor is responsible for providing a completely operational sink at all sink locations.
	17. Electrified Door Hardware:  Furnished and installed by General Contractor; wired, connected, and energized by the Electrical and Fire Alarm and Security Contractors.

	B. Product Submittals:  Each contractor shall provide the other contractors approved submittals that affect other Contractors' work.
	1. Where an Acceptable Manufacturer or Alternate Bid Manufacturer is provided in lieu of the Basis of Design Manufacturer, Contractor shall highlight all product deviations from the Basis of Design Manufacturer that will affect the work of other Prime...

	C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary facilities and controls indicated in this Section and in Division 01 Section "Temporary Facilities and Controls," each contractor is responsible for the foll...
	1. Installation, operation, maintenance, and removal of each temporary facility necessary for its own normal construction activity, and costs and use charges associated with each facility, except as otherwise provided for in this Section.
	2. Plug-in electric power cords and extension cords, supplementary plug-in task lighting, and special lighting necessary exclusively for its own activities.
	3. Its own storage and fabrication sheds.
	4. Temporary enclosures for its own construction activities.
	5. Staging and scaffolding for its own construction activities.
	6. General hoisting facilities for its own construction activities.
	7. Waste disposal facilities, including collection and legal disposal of its own hazardous, dangerous, unsanitary, or other harmful waste materials.
	8. Progress cleaning of work areas affected by its operations on a daily basis.
	9. Secure lockup of its own tools, materials, and equipment.
	10. Construction aids and miscellaneous services and facilities necessary exclusively for its own construction activities.

	D. Temporary Heating, Cooling, and Ventilation:  The General Construction Contract is responsible for temporary heating, cooling, and ventilation, including utility-use charges, temporary meters, and temporary connections.
	E. Temporary Electrical and Lighting Service and Distribution:  Electrical Construction Contract is responsible for temporary electrical and lighting service and distribution throughout the duration of the project including installation, maintenance, ...

	1.7 CONSTRUCTION CONTRACTS
	A. The Work of each Contract category is defined by, but not limited to, the descriptions of work (if any), the Divisions or Sections of the Specifications, and the Drawings indicated in the following paragraphs.  Descriptions of work, if any, are abb...
	B. Contract No. 1 – General Construction Contract:
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. Divisions 03 through 10
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. A-Series Drawings
	c. S-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	C. Contract No. 2 – Roofing Construction Contract
	1. The Work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. All other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. Drawings H-1 and H-2 (new and existing roof openings)
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	D. Contract No. 3 – Plumbing Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. P-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	E. Contract No. 4 – Fire Protection Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Division 21 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. FP-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	F. Contract No. 5 – HVAC Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Division 23 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. H-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	G. Contract No. 6 – Electrical Construction Contract:
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. Division 26 Sections
	d. All other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. E-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	H. Contract No. 7 – Fire Alarm and Security Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Section 28 31 11
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. E-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.




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

	017329 FL - Cutting and Patching
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of cutting and patching.
	B. Related Requirements:
	1. Division 02 Section "Selective Demolition" for demolition and removal of selected portions of the building.
	2. Individual Specification Sections for specific requirements relating to cutting and patching.


	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Cutting and Patching Plan:  Submit plan describing procedures at least 10 days prior to the time cutting and patching will be performed.  Include the following information:
	1. Extent:  Describe reason for and extent of each occurrence of cutting and patching.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building appearance and other significant visual elements.
	3. Products:  List products to be used for patching and firms or entities that will perform patching work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities and Mechanical and Electrical Systems:  List services and systems that cutting and patching procedures will disturb or affect.  List services and systems that will be relocated and those that will be temporarily out of service.  Indicate ...
	a. Include description of provisions for temporary services and systems during interruption of permanent services and systems.

	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.


	1.5 QUALITY ASSURANCE
	A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements:  When cutting and patching structural elements, notify Owner of locations and details of cutting and await directions from Owner before proceeding.  Shore, brace, and support structural elements during cutting and patching.  Do...
	2. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that result in increased maintenance or decreased operational life or safety.  Opera...
	a. Primary operational systems and equipment.
	b. Fire-suppression systems.
	c. Mechanical systems piping and ducts.
	d. Control systems.
	e. Communication systems.
	f. Fire-detection and -alarm systems.
	g. Electrical wiring systems.

	3. Other Construction Elements:  Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased ma...
	a. Water, moisture, or vapor barriers.
	b. Membranes and flashings.
	c. Equipment supports.
	d. Piping, ductwork, vessels, and equipment.
	e. Noise- and vibration-control elements and systems.

	4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qual...
	a. Retain the original installer or fabricator for cutting and patching; if it is not possible to engage the original installer or fabricator, engage another recognized, experienced and specialized firm.




	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Owner for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.


	3.2 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	a. Trenching floor slabs in existing building.


	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	5. Proceed with patching after construction operations requiring cutting are complete.

	G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installatio...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	3. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	4. Floors and Walls:  Where walls or partitions that are removed extend from one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch.  Provide additional ...

	5. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	6. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.
	7. Restore work with new products in accordance with requirements of Contract Documents.
	8. Fit work tightly to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	9. Refinish surfaces to match adjacent finishes.  For continuous surfaces, refinish to nearest intersection; for an assembly, refinish entire unit.

	H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.



	024119 FL - Selective Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Division 01 Section "Cutting and Patching" for cutting and patching requirements.


	1.3 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. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. 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.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 INFORMATIONAL SUBMITTALS
	A. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	B. Predemolition Photographs or Video:  Submit before Work begins.

	1.6 CLOSEOUT SUBMITTALS
	A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Hazardous materials will be removed by Owner under a separate contract.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.



	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	D. Engage a professional engineer to perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during...
	1. Perform regular surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs.
	1. Inventory and record the condition of items to be removed and salvaged.  Provide photographs of conditions that might be misconstrued as damage caused by salvage operations.
	2. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and protect them against damage.
	1. Comply with requirements for existing services/systems interruptions specified in Division 01 Section "Summary."

	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. Contractor shall arrange to shut off indicated services/systems as required by the performance of the work.
	2. Arrange to shut off indicated utilities with utility companies.
	3. 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.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated to be removed.
	a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	c. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork material.



	3.3 PROTECTION
	A. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and 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. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Division 01 Section "Temporary Facilities and Controls."

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. 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 hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. 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 portable fire-suppr...
	4. Maintain fire watch during and for at least 4 hours after flame-cutting operations.
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. 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.
	1. Comply with requirements for access and protection specified in Division 01 Section "Temporary Facilities and Controls."

	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's designated storage area.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated.  Comply with installation requirements for new materials and equipment.  Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, then remove concrete between saw cuts.
	B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property.  Remove demolition waste 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.

	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.



	033000 FL - Cast-in-Place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Slabs-on-grade.
	3. Other cast-in-place concrete as indicated on the Drawings.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealants used in conjunction with interior and exterior concrete work.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement; subject to compliance with requirements.
	B. Water/Cement Ratio (W/CM):  The ratio by weight of water to cementitious material.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Admixtures:
	1. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	D. Steel Reinforcement Shop Drawings:  Comply with ACI SP-066.  Include placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement,...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Professional Engineer, Installer, ready-mixed manufacturer, and testing agency.
	B. Welding certificates.
	C. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Repair materials.

	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Portland cement.

	E. Field quality-control reports from testing agency,

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service perfor...
	B. Ready-Mixed Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.  Laboratory testing agency supervisor shall be ACI-certified concrete laboratory te...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	F. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete,"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
	3. ACI 318 "Building Code Requirements for Reinforced Concrete."


	1.7 PREINSTALLATION MEETINGS:
	A. Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Advise Architect, Structural Engineer and Civil Engineer of meeting schedule.  Require representatives of each ent...
	a. Contractor's superintendent.
	b. Ready-mix concrete manufacturer.
	c. Concrete subcontractor.
	d. Testing and inspection agency identified in Part 3 Section in Field Quality Control.

	2. Review specification requirements, special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction ...


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301
	B. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. APA HDO (high-density overlay).
	b. APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
	c. APA Plyform Class 1, B-B or better; mill oiled and edge sealed.


	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
	a. Laticrete International, Inc., "L&MTM DEBOND."



	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from deformed bars, assembled with clips.
	C. Deformed-Steel Wire:  ASTM A 496/A 496M.
	D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I or Type III.

	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source.
	1. Coarse Aggregate:  Clean, uncoated, processed aggregate containing no clay, mud, loam, or foreign matter; crushed stone, processed from natural rock or stone, with maximum size between ¾" and 1-1/2", and with a minimum size Number 4.

	C. Water:  ASTM C 94/C 94M and potable.
	D. Volatile Organic Compounds (VOC's):  No product used shall contain a level of VOC's exceeding the limits established by the EPA in 40 CFR Part 59.

	2.5 ADMIXTURES
	A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material and to be compatible with other admixtures and cementitious materials.  Use of calcium chloride is not ...
	B. Air-Entraining Admixture:   ASTM C 260.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company.; "Air-Mix" or "Perma-Air."


	C. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	D. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and c...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company; "EUCON BCN".
	b. Grace Construction Products, W. R. Grace & Co.; "DCI."
	c. Sika Corporation; "Sika CNI."



	2.6 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces for use on interior f...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Curecrete Distribution Inc.; "Ashford Formula."
	b. Laticrete International, Inc.; "L&MTM Seal Hard."
	c. W. R. Meadows, Inc.; "LIQUI-HARD."



	2.7 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover:  ASTM C 171, white, polyethylene film burlap-polyethylene sheet.
	C. Water:  Potable, complying with ASTM C 1602/C 1602M
	D. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound:  ASTM C 309, Type 1, Class B, certified by manufacturer to be compatible with clear penetrating water repellent for use at exterior concrete and all areas receiving a clear penetrati...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Laticrete International, Inc.; "L&M Cure RTM."
	b. W. R. Meadows, Inc.; "1100-CLEAR."


	E. Clear, Waterborne, Membrane-Forming, Non-Dissipating Curing Compound:  ASTM C 309, Type 1, Class B, minimum 30% solids nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering for use on concrete to ...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Laticrete International, Inc.; "Dress & Seal WB 30TM."
	b. W. R. Meadows, Inc.; "Vocomp-30."



	2.8 RELATED MATERIALS
	A. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types I and II, non-load bearing and Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.9 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Materials Not Permitted:  The following materials, or any combination of materials are not permitted to be incorporated in concrete mixtures:
	1. Fly Ash.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions for climate conditions at the time of placement.  Adjust quantities and type of admixtures as required to maintain quality control.  Reduction in cement content is not per...
	1. Use water-reducing or high-range water-reducing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use air-entraining admixture in exterior exposed concrete.  Add air-entraining admixture at manufacturer's prescribed rate and in accordance with ACI 318.
	6. Use amounts of admixtures as recommended by the manufacturer for climatic conditions prevailing at the time of placing.  Adjust quantities and type of admixtures as required to maintain quality control.  Reduction in cement content is not permitted...


	2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3500 psi at 28 days.
	a. For concrete exposed to deicers, limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.

	3. Slump Limit:  3 inches.
	5. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	6. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal maximum aggregate size.

	B. Miscellaneous Concrete:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3500 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  3 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture.
	4. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal maximum aggregate size.


	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Clean embedded items immediately prior to concrete placement.


	3.2 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Do not use reinforcement having any of the following defects:
	1. Bar lengths, depth, or bends exceeding the specified fabricating tolerances.

	D. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Minimum concrete coverage for reinforcement:

	E. Reinforce all concrete in accordance with indicated schedules, notes and details indicated on the Drawings.
	1. Where reinforcement is not on the Drawings.

	F. Lap all horizontal reinforcing steel 48 bar diameters.
	G. Perform all cutting of reinforcing steel where the reinforcing steel interferes with Plumbing, Electrical, and other trades, and where reinforcing steel cannot be moved.  Reinforcing steel that is cut shall be replaced as directed by the Architect ...
	H. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated
	I. Conduits or pipes shall be spaced not closer than three (3) diameters on center, and shall be so placed as to avoid changing the locations of the reinforcement from that shown on the Drawings.
	J. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	K. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.3 JOINTS
	A. Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Coordinate with floor slab pattern or lay out and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	3. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Control Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.
	4. Remove plastic caps for application of sealants as required.

	E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.4 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items and vapor retarder is complete and that required inspections have been performed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.
	3. Coordinate the installation of joint materials and vapor retarders with placement of forms and reinforcing steel.

	B. Notify Architect and schedule testing and inspection agencies a minimum of 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	1. Do not add water to concrete after adding high-range water-reducing admixtures.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	4. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	a. Do not use vibrators to transport concrete inside forms.

	5. Pour foundation walls in lengths not exceeding 75'.  Provide a gap of at least 2'-0" between succeeding pours.  Gaps shall not be filled less than 72 hours after the adjacent sections are poured.

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	6. Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.
	3. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	4. Do not use retarding admixtures unless otherwise accepted in mix designs submitted to the Architect for acceptability.


	3.5 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:
	1. When bleed water sheen has disappeared and concrete has stiffened sufficiently to permit operation of specific float apparatus, consolidate concrete surface with power-driven floats or by hand floating if area is small or inaccessible to power driv...
	2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular texture and complies with ACI 117 tolerances for conventional concrete.

	C. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by power-driven trowel.


	3.6 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.


	3.7 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Comply with ACI 301 and ACI 306.1 for cold-weather protection during curing.

	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.8 APPLICATION OF LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatments on interior floor surfaces indicated as finished exposed concrete according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Do not apply to concrete that is less than three days' old but no earlier than recommended by the manufacturer.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.
	4. Rinse with water; remove excess material until surface is dry.
	5. Apply a second coat in a similar manner if surface is rough or porous.

	B. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller according to manufacturer's written instructions.

	3.9 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least two month(s).

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.
	D. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	1. Repair and patch defective areas when approved or directed by Architect.

	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.
	a. Limit cut depth to 3/4 inch.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.

	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:
	1. Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.
	a. Correct low and high areas.
	b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

	2. Repair finished surfaces containing defects including spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless of width, and ...
	3. After concrete has cured at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

	5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
	a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

	6. Correct other low areas scheduled to remain exposed with a repair topping.
	a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.

	7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.
	a. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.
	b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
	c. Mix patching concrete of same materials and mixture as original concrete except without coarse aggregate.
	d. Place, compact, and finish to blend with adjacent finished concrete.
	e. Cure in same manner as adjacent concrete.

	8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.


	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.11 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.




	040110 FL - Masonry Cleaning
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cleaning the following:
	1. Unit masonry surfaces.


	1.3 DEFINITIONS
	A. Very Low-Pressure Spray: Under 100 psi.
	B. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.
	C. Medium-Pressure Spray:  400 to 800 psi; 4 to 6 gpm.
	D. High-Pressure Spray:  800 to 1200 psi; 4 to 6 gpm.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include material descriptions and application instructions.
	2. Include test data substantiating that products comply with requirements.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For chemical-cleaner manufacturer.
	B. Cleaning program.

	1.6 QUALITY ASSURANCE
	A. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for con...
	B. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, and equipment to be used; protection of surrounding materials; and control of runoff during operations. Include provisions...
	1. If materials and methods other than those indicated are proposed for any phase of cleaning work, add a written description of such materials and methods, including evidence of successful use on comparable projects and demonstrations to show their e...

	C. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Cleaning: Clean an area approximately 25 sq. ft. for each type of masonry and surface condition.
	a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. Do not test cleaners and methods known to have deleterious effect.
	b. Allow a waiting period of not less than seven days after completion of sample cleaning to permit a study of sample panels for negative reactions.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.


	1.7 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform masonry-cleaning work in the following sequence:
	1. Inspect for open mortar joints. Where repairs are required, delay further cleaning work until after repairs are completed, cured, and dried to prevent the intrusion of water and other cleaning materials into the wall.
	2. Clean masonry surfaces.
	3. Where water repellents are to be used on or near masonry, delay application of these chemicals until after cleaning.

	B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in masonry units according to masonry repair Sections. Patch holes in mortar joints according to masonry repointing Sections.

	1.8 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit masonry-cleaning work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least seven days after completion of cleaning.


	PART 2 -  PRODUCTS
	2.1 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F.
	C. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups of tetrasodium pyrophosphate (TSPP), 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 quarts of hot water for every 5 gal. of solution required.
	D. Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid or ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors.
	1. Basis of Design:  Subject to compliance with requirements, Acidic Cleaner incorporated into the project shall be based on products as follows:
	a. PROSOCO, Inc.; "Sure Klean Restoration Cleaner."

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. Diedrich Technologies, Inc.


	E. Two-Part Chemical Cleaner: Manufacturer's standard system consisting of potassium- or sodium-hydroxide-based, alkaline prewash cleaner and acidic afterwash cleaner that does not contain hydrofluoric acid.
	1. Basis of Design:  Subject to compliance with requirements, Two Part chemical Cleaner incorporated into the project shall be based on products as follows:
	a. PROSOCO, Inc.; "Sure Klean 766 Limestone & Masonry Prewash" followed by "Sure Klean Limestone & Masonry Afterwash."

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. Diedrich Technologies, Inc.



	2.2 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	1. Basis of Design:  Subject to compliance with requirements, Liquid Strippable Masking Agent incorporated into the project shall be based on products as follows:
	a. PROSOCO, Inc.; "Sure Klean Strippable Masking."

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. ABR Products, Inc.



	2.3 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended in writing by chemical-cleaner manufacturer.
	B. Acidic Cleaner Solution for Nonglazed Masonry: Dilute acidic cleaner with water to produce hydrofluoric acid content of 3 percent or less, but not greater than that recommended in writing by chemical-cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Comply with each manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products. Prevent paint removers and chemical cleaning solutions from coming into contact with people, motor vehicle...
	1. Cover adjacent surfaces with materials that are proven to resist paint removers and chemical cleaners used unless products being used will not damage adjacent surfaces. Use protective materials that are waterproof and UV resistant. Apply masking ag...
	2. Do not apply chemical solutions during winds of enough force to spread them to unprotected surfaces.
	3. Neutralize alkaline and acid wastes before disposal.
	4. Dispose of runoff from operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.

	B. Remove gutters and downspouts and associated hardware adjacent to immediate work area and store during masonry cleaning. Reinstall when masonry cleaning is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.2 CLEANING MASONRY, GENERAL
	A. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 50 feet away by Architect.
	B. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse water do not wash over dry, cleaned surfaces.
	C. Use only those cleaning methods indicated for each masonry material and location.
	1. Brushes: Use natural fiber brushes only, do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning methods do not damage surfaces, including joints.
	a. Equip units with pressure gages.
	b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.
	d. For high-pressure water-spray application, use fan-shaped spray that disperses water at an angle of at least 40 degrees.
	e. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F at flow rates indicated.


	D. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces. Keep wall wet below ...
	E. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph, so that cleaned surfaces blend smoothly into surroun...
	F. Water Application Methods:
	1. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 6 inches from masonry surface and apply water in horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.

	G. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to chemical-cleaner manufacturer's written instructions; use brush or spray application. Do not spray apply at pressures exceeding 50 psi. Do not allow chem...
	H. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.

	3.3 CLEANING MASONRY
	A. Acidic Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface by brush or low-pressure spray.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse until all foaming, if any, stops and suds disappear.
	5. Repeat cleaning procedure above where required to produce cleaning effect established by mockup. Do not repeat more than once. If additional cleaning is required, use steam cleaning.

	B. Two-Part Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply alkaline prewash cleaner to surface by brush or roller.
	3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner manufacturer unless otherwise indicated.
	4. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.
	5. Apply acidic afterwash cleaner to surface in two applications, while surface is still wet, using low-pressure spray equipment, deep-nap roller or soft-fiber brush. Let neutralizer remain on surface for period recommended in writing by manufacturer ...
	6. Repeat cleaning procedure above where required to produce cleaning effect established by mockup. Do not repeat more than once.


	3.4 FINAL CLEANING
	A. Clean adjacent nonmasonry surfaces of spillage and debris. Use detergent and soft brushes or cloths.
	B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	C. Remove masking materials, leaving no residues that could trap dirt.



	042000 FL - Unit Masonry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Ties and anchors.
	6. Miscellaneous masonry accessories.

	B. Related Sections:
	1. Division 07 Section "Spray Polyurethane Foam Insulation and Air/Vapor Barrier System" for requirements for foam insulation air/vapor barriers in wall cavity.
	2. Division 07 Section "Water Repellents" for water repellents applied to unit masonry.
	3. Division 07 Section "Fluid Applied Membrane Air Barriers" for requirements for air barriers in wall cavity.

	C. Products installed, but not furnished, under this Section include the following:
	1. Steel lintels and shelf angles for unit masonry, furnished under Division 05 Section "Metal Fabrications."


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement.  "Show elevations of reinforced walls.
	3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications.


	1.5 INFORMATIONAL SUBMITTALS
	A. List of Materials Used in Constructing Mockups:  List generic product names together with manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, source of supply, and other information as required to identify materi...
	1. Submittal is for information only.  Neither receipt of list nor approval of mockup constitutes approval of deviations from the Contract Documents unless such deviations are specifically brought to the attention of Architect and approved in writing.

	B. Qualification Data:  For firms indicated in "Quality Assurance Article."
	C. Material Certificates:  For each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.


	D. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification.  Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	E. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Independent testing agency acceptable to the authorities having jurisdiction, qualified according to ASTM C 1093 for testing indicated.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.
	E. Preconstruction Testing Service:  The contractor or manufacturer shall engage a qualified independent testing agency to perform preconstruction testing indicated below.  Payment for these services will be made by the contractor or manufacturer.  Re...
	1. Concrete Masonry Unit Test:  For each concrete masonry unit indicated, per ASTM C 140.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely in place.
	2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 24 inches down face next to unconstructed wythe and hold cover in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.
	1. Comply with cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602 and as follows:
	a. 40 to 32 deg F:  Heat mixing water or sand to produce mortar temperatures between 40 and 100 deg F.
	b. 32 to 25 deg F:  Heat mixing water and sand to produce mortar temperatures between 40 and 100 deg F.  Heat grout materials to produce grout temperatures between 40 and 100 deg F.  Maintain mortar and grout above freezing until used in masonry.
	c. 25 to 20 deg F:  Heat mixing water and sand to produce mortar temperatures between 40 and 100 deg F.  Heat grout materials to produce grout temperatures between 40 and 100 deg F.  Maintain mortar and grout above freezing until used in masonry.  Hea...
	d. 20 deg F and Below:  Heat mixing water and sand to produce mortar temperatures between 40 and 100 deg F.  Heat grout materials to produce grout temperatures between 40 and 100 deg F.  Maintain mortar and grout above freezing until used in masonry. ...

	2. Cold-Weather Protection:  When the mean daily temperature is within the limits indicated, provide the following protection:
	a. 40 to 25 deg F:  Cover masonry with a weather-resistant membrane for 48 hours after construction.
	b. 25 to 20 deg F:  Cover masonry with insulating blankets or provide enclosure and heat for 48 hours after construction to prevent freezing.  Install wind breaks when wind velocity exceeds 15 mi./h.
	c. 20 deg F and Below:  Provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for 48 hours after construction.

	3. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F and above and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

	E. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions produce excessive evaporation of water from mortar and grout.  Provide artificial shade and wind breaks and use cooled materials as required.
	1. When ambient temperature exceeds 100 deg F, or 90 deg F with a wind velocity greater than 8 mph, do not spread mortar beds more than 48 inches ahead of masonry.  Set masonry units within one minute of spreading mortar.
	2. Do not apply mortar to substrates with temperatures of 100 deg F and above.



	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to auth...

	2.2 CONCRETE MASONRY UNITS
	A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.

	B. Integral Water Repellent:  Provide units made with integral water repellent for exposed units and where indicated.
	1. Integral Water Repellent:  Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength.  Units made with integral water repellent, when tested according to ASTM E 514 as a wall assembly made with mortar containi...
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) ACM Chemistries; "RainBloc."
	2) BASF Aktiengesellschaft; "Rheopel Plus."
	3) Grace Construction Products, W. R. Grace & Co. - Conn.; "Dry-Block."



	C. Concrete Masonry Units (CMUs):  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1900 psi.
	2. Density Classification:  Lightweight
	3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.
	5. Products:  Subject to compliance with requirements, provide concrete masonry units from one of the following manufacturers:
	a. Anchor Block Company.
	b. Carlisle Concrete Products



	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color to match existing mortar.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in masonry mortar.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Davis Colors; "True Tone Mortar Colors."
	b. Lanxess Corporation; "Bayferrox Iron Oxide Pigments."
	c. Solomon Colors, Inc.; "SGS Mortar Colors."


	E. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. White-Mortar Aggregates:  Natural white sand or crushed white stone.
	3. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required mortar color.

	F. Aggregate for Grout:  ASTM C 404.
	G. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company (The); "Accelguard 80."
	b. Grace Construction Products, W. R. Grace & Co. - Conn.; "Morset."
	c. Sonneborn Products, BASF Aktiengesellschaft; "Trimix-NCA."


	H. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent by same manufacturer.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ACM Chemistries; "RainBloc for Mortar."
	b. BASF Aktiengesellschaft; "Rheopel Mortar Admixture."
	c. Grace Construction Products, W. R. Grace & Co. - Conn.; "Dry-Block Mortar Admixture."


	I. Water:  Potable.

	2.4 REINFORCEMENT
	A. Basis of Design:  Subject to compliance with requirements, Masonry Joint Reinforcement incorporated into the project shall be based on products manufactured as follows:
	a. Single Wythe Wall:  Hohmann & Barnard, Inc.; "#120 Truss Mesh."

	B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from other manufacturers that meet or exceed the published data of the specified Basis of Design product.
	C. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. Interior and Exterior Walls:  Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  0.148-inch diameter.
	3. Wire Size for Cross Rods:  0.148-inch diameter.
	4. Wire Size for Veneer Ties:  0.148-inch diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

	D. Masonry Joint Reinforcement for Single-Wythe Masonry:  Truss type with single pair of side rods.

	2.5 TIES AND ANCHORS
	A. Basis of Design:  Subject to compliance with requirements, Ties and Anchors incorporated into the project shall be based on products as manufactured by as follows, in sizes as required by project conditions:
	B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from other manufacturers that meet or exceed the published data of the specified Basis of Design product.
	C. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	2. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 zinc coating.
	3. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with ASTM A 153/A 153M, Class B coating.
	4. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.


	2.6 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime mortar unless otherwise indicated.
	3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	1. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type S.
	2. For interior non-load-bearing partitions, Type S.

	C. Use colored cement product or select and proportion pigments with other ingredients to produce color required to match existing adjacent conditions.
	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Do not install unit masonry that is damaged, cracked or has chipped corners.  Remove and replace any unit masonry that contain these issues.
	F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	G. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.
	1. Tooth new masonry units into existing masonry units.

	H. Do not wet CMUs.

	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond, unless noted otherwise on Drawings; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal face dimensions at cor...
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.


	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.
	5. In accordance with the Special Unit Masonry Project Tolerances listed in this Section.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	1. At cavity walls, bevel beds away from cavity, to minimize mortar protrusions into cavity.  As work progresses, trowel mortar fins protruding into cavity flat against the cavity face of the brick.

	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	1. Masonry joints above ceilings shall be struck flush starting two masonry courses above ceiling.


	3.5 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.6 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
	A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete to comply with the following:
	1. Provide an open space not less than 1 inch wide between masonry and structural steel or concrete unless otherwise indicated.  Keep open space free of mortar and other rigid materials.
	2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.


	3.7 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height and as follows:
	a. Do not exceed the following pour heights for fine grout:
	1) For minimum widths of grout spaces of ¾ inch or for minimum grout space of hollow unit cells of 1-1/2 by 2 inches, pour height of 12 inches.

	b. Do not exceed the following pour heights for coarse grout:
	1) For minimum widths of grout spaces of 1-1/2 inches or for minimum grout space of hollow unit cells of 1-1/2 by 3 inches, pour height of 12 inches.

	c. Provide cleanout holes at least 3 inches in least dimension for grout pours over 60 inches in height.
	1) Provide cleanout holes at each vertical reinforcing bar.




	3.8 REPAIRING, POINTING, CLEANING, AND PROTECTION
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units or installations out of compliance with the Special Unit Masonry Project Tolerances indicated in this Section.  Ins...
	1. Contractor shall identify and replace units noted above as part of their quality control program.  Architect reserves the right to back charge Contractor for their time to identify masonry units if Contractor fails to identify and replace non-compl...

	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.

	E. Protection:  Provide final protection and maintain conditions that ensure unit masonry is without damage and deterioration at time of Substantial Completion.

	3.9 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Masonry Waste Recycling:  Return broken CMU's not used as fill to manufacturer for recycling.
	C. Excess Masonry Waste:  Remove excess clean masonry waste and other masonry waste, and legally dispose of off Owner's property.



	055000 FL - Metal Fabrications
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel framing and supports for countertops.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Metal floor grate and supports.
	4. Loose bearing and leveling plates for applications where they are not specified in other Sections.

	B. Products furnished, but not installed, under this Section:
	1. Loose steel lintels for all masonry wall penetrations.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.
	4. Rough hardware.

	C. Related Sections:
	2. Division 04 Section "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit masonry.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Design, engineer, fabricate, and install the following metal fabrications to withstand the required structural loads without exceeding the allowable design working stress of the materials involved, including anchors and con...
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Paint products.
	3. Grout.

	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.


	1.5 INFORMATIONAL SUBMITTALS
	A. Mill Certificates:  Signed by manufacturers of stainless-steel certifying that products furnished comply with requirements.
	B. Welding certificates.
	C. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing metal fabrications similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units w...
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1.6, "Structural Welding Code - Stainless Steel."


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements.  Coordinate construction to ensure that actual dimensions c...


	1.8 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages and steel weld plates and angles for casting into concrete.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with inte...


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Rolled-Steel Floor Plate:  ASTM A 786A/A 786M, rolled from plate complying with ASTM A 36/ A 36M or ASTM A 283/A 283M, Grade C or D.

	2.3 NONFERROUS METALS
	A. Aluminum Plate and Sheet:  ASTM B 209, Alloy 6061-T6.

	2.4 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, ...
	1. Provide stainless-steel fasteners for fastening aluminum.

	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 563; and, where indicated, flat washers.
	C. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3; with hex nuts, ASTM A 563, Grade C3; and, where indicated, flat washers.
	D. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Machine Screws:  ASME B18.6.3.
	F. Plain Washers:  Round, ASME B18.22.1.
	G. Lock Washers:  Helical, spring type, ASME B18.21.1.
	H. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 48...
	I. Post-Installed Anchors:  Torque-controlled expansion anchors.
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.


	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3500 psi.

	2.6 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply 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. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch hook, not less than 8 inches from ends and corners of units ...

	J. Allow for thermal movement resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening up of joints, overstressing of components, failure of connections, and other detrimental effects.  Ba...

	2.7 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.
	3. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors 1-1/4 inches wide by 1/4 inch thick by 8 inches long at 24 inches o.c., unless otherwise indicated.


	2.8 METAL FLOOR PLATE
	A. Fabricate from hot rolled-steel floor plate of thickness indicated below:
	1. Thickness:  Minimum ½-inch plate as indicated with diamond texture.

	B. Provide steel angle supports as indicated.
	C. Provide steel shims as indicated.

	2.9 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in co...

	2.10 ROUGH HARDWARE
	A. Furnish bent, or otherwise custom fabricated, bolts, plates, anchors, hangers, dowels, and other miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for anchoring or securing woodwork to concrete or other struct...
	B. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-iron washers for heads and nuts that bear on wood structural connections, and furnish steel washers elsewhere.

	2.11 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.
	C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.12 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	C. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	3. Items Indicated to Receive Primers Specified in Division 09 Section "High-Performance Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. Other Items:  SSPC-SP 3, "Power Tool Cleaning."

	D. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication, where possible.   Do not delay job progress; allow for trimming and fitting where taking field measurements before fabrication might delay work.
	B. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, including concrete inserts, sleeves, anchor bolts and miscellaneous items having integral anchors, which are to b...

	3.2 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	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. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:
	1. Cast Aluminum:  Heavy coat of bituminous paint.
	2. Extruded Aluminum:  Two coats of clear lacquer.


	3.3 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.

	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	061000 FL - Rough Carpentry for Non-Comb Structures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Rooftop equipment support curbs.
	2. Wood blocking, cants, and nailers.


	1.3 DEFINITIONS
	A. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	3. RIS:  Redwood Inspection Service.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.


	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat items indicated on Drawings, and the following:
	1. Wood support curb, blocking, cants, and nailers.


	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and curbs.
	4. Cants.
	5. Furring.
	6. Grounds.
	7. Utility shelving.

	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber and any of the following species:
	1. Hem-fir; WCLIB or WWPA.
	2. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

	C. For concealed boards, provide lumber with 19 percent maximum moisture content and the following species and grades:
	1. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or WWPA.

	D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	E. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
	F. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.

	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or Type 304 stainless steel.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Lag Bolts:  ASME B18.2.1.
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.
	G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry assemblies and equal to four times the load impos...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
	2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2.


	2.5 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	B. Provide other materials, not specifically described, but required for a complete and proper installation.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar su...
	B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	C. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.

	F. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install faste...

	3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.



	062000 FL - Finish Carpentry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1. Division 06 Section "Rough Carpentry" for furring, blocking, and other carpentry work not exposed to view.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials, dimensions, profiles, textures, and colors and include construction and application details.
	1. Include data for fire-retardant treatment from chemical-treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show details full size.

	C. Samples for Initial Selection: For each type of product involving selection of colors, profiles, or textures.  Provide complete sample box with all colors and patterns from price ranges specified included for selection.
	D. Samples for Verification:

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finish carpentry to include in maintenance manuals.  Include product data for use and care products used or recommended by Installer, and names, addresses, and telephone numbers of local sources for products.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Firm experienced in successfully producing finished carpentry similar to that indicated for this project, with sufficient production capacity to produce required units without causing delay in the work.
	B. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	C. Installer Qualifications:  Arrange for installation of finished carpentry by a firm that can demonstrate successful experience in installing finished carpentry and solid surfacing items similar in type and quality to those required for this project.
	D. AWI Quality Standard:  Comply with applicable requirements of "Architectural Woodwork Quality Standards" published by the Architectural Woodwork Institute (AWI) except as otherwise indicated.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air circulation. Protect materials from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under co...
	B. Deliver finish carpentry materials only when environmental conditions meet requirements specified for installation areas. If finish carpentry materials must be stored in other than installation areas, store only where environmental conditions meet ...

	1.7 FIELD CONDITIONS
	A. Field Measurements:  Where finish carpentry is indicated to be fitted to other construction, check actual dimensions of other construction by accurate field measurements before manufacturing woodwork; show recorded measurements on final shop drawin...
	1. Where field measurements cannot be made without delaying the work, guarantee dimensions and proceed with manufacture of woodwork without field measurements.  Coordinate other construction to ensure that actual dimensions correspond to guaranteed di...

	B. Established Dimensions:  Where countertops and assemblies are indicated to fit to other construction, establish dimensions for areas where countertops are to fit.  Provide allowance for trimming at site, and coordinate construction to ensure that a...
	C. Environmental Limitations: Do not deliver or install interior finish carpentry materials until building is enclosed and weatherproof, wet work in space is completed and nominally dry, and HVAC system is operating and maintaining temperature and rel...
	D. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.
	1. Indications that materials are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Lumber: DOC PS 20 and the following grading rules:
	1. NeLMA: Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for Northeastern Lumber."
	2. NHLA: National Hardwood Lumber Association, "Rules for the Measurement and Inspection of Hardwood & Cypress."
	3. NLGA: National Lumber Grades Authority, "Standard Grading Rules for Canadian Lumber."
	4. SPIB: The Southern Pine Inspection Bureau, "Standard Grading Rules for Southern Pine Lumber."
	5. WCLIB: West Coast Lumber Inspection Bureau, Standard No. 17, "Grading Rules for West Coast Lumber."
	6. WWPA: Western Wood Products Association, "Western Lumber Grading Rules."

	B. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, species, moisture content at time of surfacing, and mill.
	1. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp and provide certificates of grade compliance issued by inspection agency.

	C. Softwood Plywood: DOC PS 1.
	D. Hardboard: AHA A135.4.
	E. Particleboard: ANSI A208.1, Grade M-2 made with binder containing no urea-formaldehyde resin.

	2.2 PLASTIC-LAMINATE COUNTERTOPS AND ASSEMBLIES
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades indicated for construction, installation, and other requirements.
	B. Grade:  Premium.
	C. High-Pressure Decorative Laminate:  NEMA LD 3, Grade HGP.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Arborite.


	D. Chemical-Resistant, High-Pressure Decorative Laminate:  NEMA LD 3, Grade HGP, and as follows:
	1. Laminate has the following ratings when tested with indicated reagents according to NEMA LD 3, Test Procedure 3.9.5:
	a. Nitric Acid (30 Percent):  Moderate effect.
	b. Sulfuric Acid (77 Percent):  Moderate effect.
	c. Hydrochloric Acid (37 Percent):  Moderate effect.
	d. Phosphoric Acid (75 Percent):  No effect.
	e. Acetic Acid (98 Percent):  No effect.
	f. Formaldehyde:  No effect.
	g. Ethyl Acetate:  No effect.
	h. Ethyl Ether:  No effect.
	i. Phenol (85 Percent):  Moderate effect.
	j. Benzene:  No effect.
	k. Xylene:  No effect.
	l. Butyl Alcohol:  No effect.
	m. Furfural:  No effect.
	n. Methyl Ethyl Ketone:  No effect.
	o. Sodium Hydroxide (25 Percent):  No effect.
	p. Sodium Sulfide (15 Percent):  No effect.
	q. Ammonium Hydroxide (28 Percent):  No effect.
	r. Zinc Chloride:  No effect.
	s. Gentian Violet:  No effect.
	t. Methyl Red:  No effect.

	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Formica Corporation; "Lab Grade 840 Black."
	b. Panelam Industries International, Inc.; "Pionite ChemGuard."
	c. Wilsonart International, Div. of Premark International, Inc.; "Chemsurf."


	E. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As selected by Architect from manufacturer's full range in the following categories:
	a. Solid colors.
	b. Wood grains.
	c. Patterns.

	2. Grain Direction:  Parallel to cabinet fronts.

	F. Edge Treatment:  Same as laminate cladding on horizontal surfaces, applied before top material.
	G. Core Material: Particleboard.
	H. Core Thickness:  1-1/4 inch.
	I. Backer Sheet:  Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on underside of countertop substrate.
	J. Wood Materials
	1. Wood Products:  Provide materials that comply with requirements of referenced quality standard unless otherwise indicated.
	2. Composite Wood Products:  Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	a. Particleboard:  ANSI A208.1.  Density 45#-48#, 3-ply ASTM DD1037-91A, Grade M-2.


	K. Accessories
	1. Grommets for Cable Passage through Countertops:  3-inch OD, molded-plastic grommets and matching plastic caps with slot for wire passage.

	L. Fabrication
	1. Sand wood lightly to remove raised grain on exposed surfaces before fabrication.
	2. Fabricate countertops to dimensions, profiles, and details indicated.  Provide front and end overhang of 1 inch over base cabinets.  Provide continuous drip groove on under-surface ½ inch from the edge.  Ease edges to radius indicated for the follo...
	a. Solid-Wood (Lumber) Members:  1/16 inch unless otherwise indicated.

	3. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribin...
	a. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts fit as intended and ch...




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture damaged, and mold damaged.
	C. Before installing countertops, examine shop-fabricated work for completion and complete work as required, including removal of packing and back priming.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Before installing interior finish carpentry, condition materials to average prevailing humidity in installation areas for a minimum of 24 hours unless longer conditioning is recommended by manufacturer.
	C. Advise installers of other work about specific requirements for placement of inserts and similar items to be used by countertop Installer for anchoring countertops.  Furnish installers of other work with Drawings or templates showing locations of t...

	3.3 CONSTRUCTION TOLERANCES FOR COUNTERTOPS
	A. Variation from Level:  Do not exceed 1/8 inch in 96 inches, ¼ inch maximum.
	B. Variation in Joint Width:  Do not vary joint thickness more than one-fourth of nominal joint width.
	C. Variation in Plane at Joints (Lipping):  Do not exceed 1/64-inch difference between planes of adjacent units.
	D. Variation in Line of Edge at Joints (Lipping):  Do not exceed 1/64-inch difference between edges of adjacent units, where edge line continues across joint.

	3.4 INSTALLATION, GENERAL
	A. Do not use materials that are unsound, warped, improperly treated or finished, inadequately seasoned, too small to fabricate with proper jointing arrangements, or with defective surfaces, sizes, or patterns.
	B. Install finish carpentry level, plumb, true, and aligned with adjacent materials. Use concealed shims where necessary for alignment.
	1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as recommended by manufacturer.
	2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless otherwise indicated.
	3. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for reveal installation.
	4. Coordinate finish carpentry with materials and systems in or adjacent to it. Provide cutouts for mechanical and electrical items that penetrate interior finish carpentry.


	3.5 COUNTERTOP AND FABRICATION INSTALLATION
	A. Plastic Laminate Countertop and Fabrication Installation
	1. Grade:  Install countertops to comply with same grade as item to be installed.
	2. Assemble countertops and complete fabrication at Project site to the extent that it was not completed in the shop.
	a. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items.

	3. Field Jointing:  Where possible, make in the same manner as shop jointing, using dowels, splines, adhesives, and fasteners recommended by manufacturer.  Prepare edges to be joined in shop so Project-site processing of top and edge surfaces is not r...
	a. Secure field joints in plastic-laminate countertops with concealed clamping devices located within 6 inches of front and back edges and at intervals not exceeding 24 inches.  Tighten according to manufacturer's written instructions to exert a const...

	4. Install countertops level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	5. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	6. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	a. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	b. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant or another permanently elastic sealing compound recommended by countertop material manufacturer.





	072100 FL - Thermal Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Spray polyurethane foam sealant.

	B. Related Requirements:
	1. Division 07 Section "Thermal Barrier System."


	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Glass-fiber blanket insulation.
	2. Spray polyurethane foam sealant.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting during i...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I; passing ASTM E136 for combustion characteristics.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.

	2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	4. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	2.2 SPRAY POLYURETHANE FOAM SEALANT
	A. Spray Polyurethane Foam Sealant:  ASTM C 518 and as follows:
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Type A – Dow Corporation; "Great Stuff Pro Gaps and Cracks Insulating Foam Sealant."
	b. Type B – Dow Corporation; "Froth Pak Foam Sealant."




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
	D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-v...

	3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.

	B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft.
	2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.
	a. Spray Polyurethane Insulation Schedule:
	1) Type A – Use in all joints and cracks in exterior building envelope from ¼-inch wide up to 2-inches wide.

	b. Joints Included:



	3.4 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.
	B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.



	072165 FL - Thermal Barrier System
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Continuous thermal barrier system consisting of rigid insulation.

	B. Related Requirements:
	1. Division 07 Section “Fluid-Applied Membrane Air Barriers” for system over which the thermal barrier is installed.


	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	1. NFPA 285 Compliance:  Contractor must submit documentation showing all components in the wall assembly are in compliance with NFPA 285.

	B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

	1.5 QUALITY ASSURANCE
	A. Air Leakage Rates:  Air leakage rates shall meet the requirements of the International Energy Conservation Code section C402.2 and C402.4.1.2.1.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting during i...
	B. Protect foam-plastic board insulation as follows:
	1. Do not expose to sunlight except to necessary extent for period of installation and concealment.
	2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project site until just before installation time.
	3. Quickly complete installation and concealment of foam-plastic board insulation in each area of construction.


	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit thermal barrier system to be installed according to manufacturer's written instructions and warranty requirements.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. System Performance Characteristics:
	1. Thermal Performance:
	a. Exterior Insulation: ASTM C518, Stabilized R-value of minimum of 6.0 per inch, tested according to ASTM C 1289.

	2. Mold Resistance: Wall system components shall provide non-food source for fungal growth and shall pass ASTM D 3273.
	3. Code Compliance: Wall system and component materials shall comply with the following requirements:
	a. Exterior Insulation:
	1) Class A Flame Spread Index equal to or less than 25 and Smoke Developed Index less than 450, classified at max thickness per UL 723 criteria or ASTM E84 criteria.
	2) Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.




	2.2 THERMAL BARRIER SYSTEM
	A. Basis of Design:  Subject to compliance with requirements, Thermal Air/Barrier System incorporated into the project shall be based on systems as follows:
	1. Carlisle Coatings & Waterproofing as follows:
	a. Polyisocyanurate Board:  "R2+Silver Foil-Faced Polyiso".


	B. SYSTEM COMPONENTS:
	1. Polyisocyanurate Board, Foil Faced:  ASTM C 1289, foil faced, Type I, Class 2.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Inspect areas to receive installation.
	B. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.
	C. Prepare report identifying conditions that may be detrimental to the performance of the insulation.  Proceed only after conditions noted have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.  Fill voids with compatible spray foam insulation acceptable to manufacturer...
	D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown.
	E. Comply with manufacturer's warranty requirements.

	3.3 INSTALLATION OF THERMAL BARRIER SYSTEM
	A. Fasten to insulation boards exterior face of exterior metal stud wall framing using manufacturer’s recommended adhesive. Abut insulation boards tightly together and around openings and penetrations.
	B. Install insulation boards horizontally with labeled aluminum facing to exterior. Use maximum lengths to minimize number of joints. Provide additional support wherever panel joints do not bear against a solid substrate.
	C. Secure insulation boards with manufacturer-approved adhesive 3-inch tabs spaced 16 inches on center, each direction.
	D. Install flashing at end and edge joints in accordance with insulation board manufacturer’s joint sealing recommendations.
	E. Tape all joints with pressure-sensitive seam tape recommended by manufacturer.
	F. Seal joints and penetrations in accordance with manufacturer’s joint and penetration sealing recommendations.
	G. Install spray polyurethane foam insulation to fill all penetrations and gaps in insulation boards in thermal barrier system.

	3.4 PROTECTION
	A. Polyisocyanurate rigid foam board insulation from excess moisture, mechanical damage, and exposure to open flame.
	B. Promptly repair damage caused to insulation in a manner that retains integrity and continuity of insulation and facer materials.
	C. Keep polyisocyanurate boards dry and above jobsite water; keep tarped until ready to install.
	D. Cover insulation with cladding promptly, but no later than 180 days after installation of insulation.



	072726 FL - Fluid-Applied Membrane Air Barriers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fluid-applied, vapor-retarding membrane air barriers.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Air-Barrier Material:  A primary element that provides a continuous barrier to the movement of air.
	B. Air-Barrier Accessory:  A transitional component of the air barrier that provides continuity.
	C. Air-Barrier Assembly:  The collection of air-barrier materials and accessory materials applied to an opaque wall, including joints and junctions to abutting construction, to control air movement through the wall.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written instructions for evaluating, preparing, and treating each substrate; technical data; dry film thickness, and tested physical and performance properties of products.

	B. Shop Drawings:  For air-barrier assemblies.
	1. Show locations and extent of air barrier, materials, accessories, and assemblies specific to project conditions.  Include details for substrate joints and cracks, counterflashing strips, penetrations, inside and outside corners, terminations, and t...
	2. Include details of interfaces with other materials that form part of air barrier.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  From air-barrier manufacturer, certifying compatibility of air barriers and accessory materials with Project materials that connect to or that come in contact with the barrier.
	C. Field Quality Control Reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and certified by manufacturer.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	B. Protect stored materials from direct sunlight.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate temperatures recommended by air-barrier manufacturer.
	1. Protect substrates from environmental conditions that affect air-barrier performance.
	2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations:  Obtain primary air-barrier materials and air-barrier accessories from single source from single manufacturer.

	2.2 HIGH-BUILD AIR BARRIERS, VAPOR RETARDING
	A. High-Build, Vapor-Retarding Air Barrier:  Synthetic polymer membrane with an installed dry film thickness according to manufacturer's written instructions, of 26 mils or thicker over smooth concrete and masonry substrates.
	1. Synthetic Polymer Type:
	a. Basis of Design:  Subject to compliance with requirements, membrane incorporated into the project shall be based on systems as follows:
	1) Carlisle; "Barrithane VP."


	2. Physical and Performance Properties:
	a. Air Permeance:  Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. pressure difference; ASTM E 2178,



	2.3 PERFORMANCE REQUIREMENTS
	A. General:  Air barrier shall be capable of performing as a continuous vapor-retarding air barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration.  Air-barrier assemblies shall b...
	B. Air-Barrier Assembly Air Leakage:  Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., when tested according to ASTM E 283 or ASTM E 2357.

	2.4 ACCESSORY MATERIALS
	A. Contact Adhesive:
	1. Carlisle Coatings & Waterproofing, Inc.
	a. Over approved wall substrates:  CCW-702 Solvent-Based, CCW-702 LV VOC Compliant Solvent-Based, CCW-702 WB Water-Based, CAV-GRIPTM Aerosol Spray or Travel-Tack portable aerosol spray cans.


	B. Liquid Detail Flashing:  Silane-terminated polyether, minimum 80% solids.
	1. Barribond trowel-applied at minimum 40 wet mils thickness.

	C. Detail Sealant:  Silane-terminated polyether, minimum 90% solids, ASTM C 920 Type S, Grade NS, Class 25, Use NT.
	1. Barribond by Carlisle Coatings & Waterproofing, Incorporated.

	D. Fill Compound:  2-part, non-sag polyurethane sealant.
	1. Carlisle Coatings & Waterproofing, Incorporated:  CCW-201.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other contaminants.
	2. Verify that concrete has cured and aged for minimum time period recommended by air-barrier manufacturer.
	3. Verify that concrete is visibly dry and free of moisture.
	4. Verify that masonry joints are flush and completely filled with mortar.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SURFACE PREPARATION
	A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrate for air-barrier application.
	B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in concrete with substrate-patching membrane.
	E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
	F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a smooth transition from one plane to another.
	G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air barrier.

	3.3 ACCESSORIES INSTALLATION
	A. Install accessory materials according to air-barrier manufacturer's written instructions and details to form a seal with adjacent construction and ensure continuity of air and water barrier.
	1. Unless manufacturer recommends in writing against priming, apply primer to substrates at required rate and allow it to dry.
	2. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be covered by air-barrier material on same day. Reprime areas exposed for more than 24 hours.

	B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, floor-to-floor construction, exterior glazing and window systems, exterior louvers, exterior door framing, and other construction used in exterior wal...
	C. At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.
	D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application temperature ranges. Consult manufacturer when sealant cannot be applied within these temperature ranges.
	E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and doors. Apply preformed silicone extrusion so that a minimum of 3 inches of coverage is achieved over each substrate. Maintain 3 inches of full cont...
	1. Transition Strip: Roll firmly to enhance adhesion.
	2. Preformed Silicone Extrusion: Set in full bed of silicone sealant applied to walls, frame, and air-barrier material.

	F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous penetrations of air-barrier material with foam sealant.
	G. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, transition strip.
	H. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	I. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired areas in strip direction.

	3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION
	A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a continuous air barrier according to air-barrier manufacturer's written instructions and details. Apply air-barrier material within manufacturer's recommend...
	1. Unless manufacturer recommends in writing against priming, apply primer to substrates at required rate and allow it to dry.
	2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime areas exposed for more than 24 hours.
	3. Where multiple prime coats are needed to achieve required bond, allow adequate drying time between coats.

	B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according to the following thickness. Apply air-barrier material in full contact around protrusions such as masonry ties.
	1. Vapor-Retarding, High-Build Air Barrier: Total dry film thickness as recommended in writing by manufacturer to comply with performance requirements, but not less than 40 mils, applied in one coat.

	C. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air-barrier components.

	3.5 CLEANING AND PROTECTION
	A. Protect air-barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	1. Protect air barrier from exposure to UV light and harmful weather exposure as recommended in writing by manufacturer. If exposed to these conditions for longer than recommended, remove and replace air barrier or install additional, full-thickness, ...
	2. Protect air barrier from contact with incompatible materials and sealants not approved by air-barrier manufacturer.

	B. Clean spills, stains, and soiling from construction that would be exposed in the completed work using cleaning agents and procedures recommended in writing by manufacturer of affected construction.
	C. Remove masking materials after installation.



	079200 FL - Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Urethane joint sealants.
	2. Mildew-resistant joint sealants.
	3. Latex joint sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching the appearance of exposed surfaces adjacent to joint...
	D. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and witnessed by a qualified testing agency.
	B. Sample Warranties: For special warranties.

	1.5 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.
	1. Products: Subject to compliance with requirements, provide the following:
	a. Sika Corporation U.S.; "Sikaflex 15LM".

	2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	3. Joint Locations:
	a. Control joints on exposed interior surfaces of exterior walls.



	2.3 MILDEW-RESISTANT JOINT SEALANTS
	A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide to prevent mold and mildew growth.
	B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25,...
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; "786-M White".
	b. GE Silicones; "SCS1700 Sanitary".
	c. Sika Corporation U.S.; "Bondaflex Sil 100 WF".
	d. Pecora Corporation; "898 NST".
	e. Sherwin Williams Company (The); "White Lightning Silicone All Purpose Sealant".
	f. Tremco Incorporated; "Tremsil 200".

	2. Joint Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	3. Joint Locations:
	a. Joints between plumbing fixtures and adjoining walls, floors and counters.



	2.4 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Master Builders Solutions; "MasterSeal NP520".
	b. Pecora Corporation; "AC-20".
	c. Sherwin-Williams Company (The); "950A Siliconized Acrylic Latex Caulk".
	d. Tremco Incorporated; "Tremflex 834".
	e. Sherwin Williams; "SherMax Acrylic".

	2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	a. Control joints on exposed surfaces of walls.



	2.5 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) and as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise con...
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.6 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instruction...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application, and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.


	3.4 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	081113 FL - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal doors, frames and accessories.
	B. Related Requirements:
	1. Division 04 Section "Unit Masonry" for anchoring and grouting hollow metal frames set in masonry construction.
	3. Division 08 Section "Door Hardware" for door hardware for hollow-metal doors.
	4. Division 09 Section "Painting and Finishing" for finishing.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.

	C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 4-inch- high wood blocking.  Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ceco Door Products; an Assa Abloy Group company.
	2. Curries Company; an Assa Abloy Group company.
	3. Pioneer Industries, Inc.
	4. Republic Doors and Frames.
	5. Steelcraft; an Ingersoll-Rand company.

	B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames:  SDI A250.8, Level 2.
	1. Physical Performance:  Level B according to SDI A250.4.
	2. Doors:
	a. Type:  As indicated in the Door and Frame Schedule.
	b. Thickness:  1-3/4 inches.
	c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch.
	d. Edge Construction:  Model 2, Seamless.
	e. Core:  Polystyrene.

	3. Frames:
	a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch.
	b. Construction:  Full profile welded (knock-down, shop-welded frames will be acceptable)

	4. Exposed Finish:  Prime.

	C. Extra-Heavy-Duty Doors and Frames:  SDI A250.8, Level 3.

	2.3 FRAME ANCHORS
	A. Jamb Anchors:
	1. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.

	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.4 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	H. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for com...
	I. Glazing:  Comply with requirements in Division 08 Section "Glazing."

	2.5 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Hollow-Metal Doors:
	1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch, steel vertical stiffeners of same material as face sheets extending full-door height, with vertical webs spaced not more than 6 inches apart.  Spot weld to face sheets no more than ...
	2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches.
	3. Top Edge Closures:  Close top edges of doors with inverted closures, except provide flush closures at exterior doors of same material as face sheets.
	4. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of weather stripping with end closures or channels of same material as face sheets.

	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	2. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	3. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of jambs.
	4. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.

	b. Compression Type:  Not less than two anchors in each frame.

	5. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with butted hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal work.
	2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	4. Provide loose stops and moldings on inside of hollow-metal work.
	5. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.


	2.6 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	b. Install frames with removable stops located on secure side of opening.
	c. Install door silencers in frames before grouting.
	d. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	e. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	f. Field apply bituminous coating to backs of frames that will be filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames.
	4. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head:  1/8 inch plus or minus 1/32 inch.
	b. Between Edges of Pairs of Doors:  1/8 inch to 1/4 inch plus or minus 1/32 inch.
	c. At Bottom of Door:  3/4 inch plus or minus 1/32 inch.
	d. Between Door Face and Stop:  1/16 inch to 1/8 inch plus or minus 1/32 inch.


	D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	E. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	087100 FL - Door Hardware
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Door hardware for swinging doors.

	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	1. Provide complete manufacturer's catalog cuts for each item scheduled.

	B. Samples for Initial Selection:  For plastic protective trim units in each finish, color, and texture required for each type of trim unit indicated.
	C. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as installation procedures and diagrams.  Coordinate final door hardware schedule with doors, frames, and relat...
	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 the fabrication of...
	2. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents, in vertical format (horizontal format will not be reviewed).
	3. Content:  Include the following information:
	a. Identification number, location, hand, fire rating, size, and material of each door and frame.
	b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	c. Complete designations, including name and manufacturer, type, style, function, size, swing, quantity, function, and finish of each door hardware product.
	d. Description of electrified door hardware sequences of operation and interfaces with other building control systems.
	e. Fastenings and other pertinent information.
	f. Explanation of abbreviations, symbols, and codes contained in schedule.
	g. Mounting locations for door hardware.
	h. List of related door devices specified in other Sections for each door and frame.



	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and Architectural Hardware Consultant.
	B. Product Certificates:  For electrified door hardware, from the manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	C. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	D. Warranty:  Special warranty specified in this Section.

	1.5 CLOSEOUT SUBMITTALS
	A. Manufacturer's data for each piece of hardware.
	B. Maintenance Data:  For each type of door hardware to include in maintenance manuals.
	C. Installation instructions for each piece of hardware for each door.
	D. Final, as-built copy of hardware and keying schedule.
	E. Warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by product manufacturers and an Architectural Hardware Consultant who is available during the course of the Work to consult with Contractor, Architect, ...
	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.

	B. Source Limitations:  Obtain each type of door hardware from a single manufacturer.
	C. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do not require use of a key, tool, or special knowledge for operation.
	D. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.
	2. Comply with the following maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door.

	3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 inch high.
	4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches from the latch, measured to the leading edge of the door.

	E. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." In addition to Owner, Contractor, and Architect, conference participants shall also include Installer's...
	1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	2. Preliminary key system schematic diagram.
	3. Requirements for key control system.
	4. Requirements for access control.
	5. Address for delivery of keys.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.

	1.8 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast anchoring inserts into concrete.
	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 the Owner.
	D. 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...

	1.9 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. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise indicated.
	a. Manual Closers:  10 years from date of Substantial Completion.
	b. Locksets:  10 years from date of Substantial Completion.



	1.10 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Follow-Up Services:  The hardware installer shall confirm, in writing, the operation of all door hardware is within tolerances prior to the General Contractor requesting Substantial Completion.  In addition to warranty service required for issues r...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply with requirements in this Section.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named manufacturers' products.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are identified by using door hardware designati...
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements.  Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Arti...

	C. Basis of Design:  Hardware scheduled in Part 3 "Door Hardware Schedule" shall be considered the Basis of Design product.  Acceptable manufacturers listed in this Part shall provide products that meet or exceed the published data of the Basis of Des...

	2.2 HINGES
	A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager Companies.
	b. IVES Hardware; an Allegion company.
	c. McKinney Products Company; an ASSA ABLOY Group company.
	d. Stanley Commercial Hardware; a dormakaba company.



	2.3 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  As indicated in door hardware schedule.
	B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors.
	C. Lock Backset:  2-3/4 inches, unless otherwise indicated.
	D. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	E. Bored Locks:  BHMA A156.2; Security Grade 1; stamped steel case with steel or brass parts; Series 4000.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Best; a dormakaba company.
	c. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	d. Schlage Commercial Lock Division; an Allegion company.
	e. Stanley Commercial Lock; a dormakaba company.



	2.4 MANUAL FLUSH BOLTS
	A. Manual Flush Bolts:  BHMA A156.16; minimum 3/4-inch throw; designed for mortising into door edge, furnished with dustproof strikes and mounting plates required to secure to finished floor.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Door Controls International, Inc.



	2.5 LOCK CYLINDERS
	A. Lock Cylinders:  Owner will provide and install.  Contractor shall confirm keyway and core type (FSIC or SFIC) with Owner.
	B. Construction Cores:  Contractor shall provide construction cores that are replaceable by permanent, interchangeable cores (confirm type with the Owner)

	2.6 SURFACE CLOSERS
	A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written recommendations for size of door closers depending...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	b. DORMA Architectural Hardware; a dormakaba company.
	c. LCN Closers; an Allegion company.
	d. Norton Door Controls; an ASSA ABLOY Group company.
	e. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	f. Stanley Commercial; a dormakaba company.



	2.7 OVERHEAD STOPS AND HOLDERS
	A. Overhead Stops and Holders:  BHMA A156.8.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Glynn-Johnson; an Allegion company.
	b. Rockwood; an ASSA ABLOY Group company.
	c. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	d. Rixon Specialty Door Controls; an ASSA ABLOY Group company.
	e. National Guard Products.



	2.8 DOOR SILENCERS
	A. Door Silencers:  BHMA A 156.16; rubber door silencer.
	1. Basis of Design:  Subject to compliance with requirements, Door Silencers incorporated into the project shall be based on products as follows:
	a. Rockwood Manufacturing Company, an ASSA ABLOY Group company; "608".

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. IVES Hardware, an Allegion Company.



	2.9 DOOR GASKETING
	A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager Companies.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	d. Reese Enterprises, Inc.
	e. Zero International; an Allegion brand.



	2.10 THRESHOLDS
	A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager Companies.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	d. Reese Enterprises, Inc.
	e. Zero International; an Allegion brand.



	2.11 METAL PROTECTIVE TRIM UNITS
	A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch- thick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. IVES Hardware; an Allegion company.
	b. Hager Companies.
	c. National Guard Products, Inc.



	2.12 FABRICATION
	A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by Architect.
	1. Manufacturer's identification is permitted on rim of lock cylinders only.

	B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of s...
	C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized industry standards for application intended, except alumi...
	1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners.  Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it...
	a. Steel through bolts required at the following locations (no exceptions):
	1) Door closers at all locations.


	2. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
	3. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	4. Self-drilling "Tek" type screws are not acceptable.  Use only fasteners supplied by hardware manufacturer.
	5. Where it is not possible to reinforce substrate adequately for screws, use through-bolts with sleeves or use sex bolts.
	a. Do not use where head or nut would be exposed on face of door, unless specifically indicated or made necessary by other requirements.

	6. Use expansion shield anchors in concrete and masonry.


	2.13 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. 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 PREPARATION
	A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.

	3.3 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.

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Use manufacturers supplied installation templates.
	3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches of door height, whichever is more stringent, unless ot...
	D. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	E. Closers:
	1. Install door closer mounting brackets, arms, plates, and miscellaneous equipment as necessary to mount all door closers inside room, or out of corridor at every instance where a door closer is specified.  No door closers (nor parts, nor accessories...

	F. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."  Provide Tampin expansion bolts at all thresholds.
	G. Stops:  Provide wall stops for doors unless floor or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they will impede traffic.
	H. Door Silencers:  Furnish at all hollow metal and wood frames.  Each door leaf shall be supplied with three (3) bumpers each side.  Do not provide on doors with sound seals or on exterior doors.
	I. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.  All exterior doors shall be installed with a complete set of gasketing (including thresholds, sweeps, seals, astragals, and drips) whether specifically scheduled or...
	J. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	K. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.
	L. Primed Hardware:  Paint factory-primed hardware in accordance with Division 09 Section "Painting & Finishing."

	3.4 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. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an open position of 30 degrees.
	2. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Prior to Occupancy Adjustment: Adjust door closers to overcome air pressure produced by HVAC systems.  If HVAC pressure, whether negative or positive, negates proper operation or function of any closing or latching device, or inhibits manufacturer(...
	C. Post Occupancy Adjustment:  Review operation of door hardware six to eight weeks after Substantial Completion in the presence of the Owner's Representative.  Adjust hardware as required to ensure proper operation.
	1. Contractor will be required to re-visit site to adjust hardware omitted from onsite review.


	3.5 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 that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.7 HARDWARE MANUFACTURER LEGEND
	Symbol  Manufacturer
	IV    Ives
	SC   Schlage
	GJ   Glynn-Johnson
	LN   LCN
	ZI    Zero International

	3.8 DOOR HARDWARE SCHEDULE
	MARK 1
	Doors 112, 113  HM DR X HM FR
	IV Hinges 5BB1 US26D
	SC Lockset ND75PD x RHO US26D
	SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) --
	GJ OH Stop 100F SP28
	MARK 2
	Door 117   HM DR X HM FR
	IV Hinges 5BB1 US26D
	SC Lockset ND75PD x RHO US26D
	SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) --
	LN OH Closer 4050A x HEDA x TBTRX PP
	ZI Threshold 65A AL
	ZI Frame Seals 8877AA AL
	ZI Door Sweep 111AA AL
	MARK 3
	Door 123   HM DR X HM FR
	IV Hinges 5BB1HW US32D
	SC Lockset ND96PD x RHO (active leaf) US26D
	SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) --
	IV Flush Bolts FB358 (top & bottom) x DP2 (inactive leaf) US26D
	CJ OH Stop 100F (active & inactive) SP28
	MARK 4
	Door 124A   HM DR X HM FR
	IV Hinges 5BB1HW x NRP US26D
	SC Lockset ND91PD x RHO (active leaf) US26D
	SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) --
	IV Flush Bolts FB358 (top & bottom) x DP2 (inactive leaf) US26D
	CJ OH Stops 100F SP28
	ZI Door Bottom 369AA AL
	ZI Frame Seals 8877AA AL
	ZI Meeting Stile 339AA AL
	IV Door Armor 8400 x 24”h x dr. width -2” US32D
	MARK 5
	Door 124B   HM DR X HM FR
	IV Hinges 5BB1 x NRP US26D
	SC Lockset ND25D x RHO US26D
	LN OH Closer 4050A x 3077CNS x TBTRX PP
	ZI Frame Seals 8877AA AL
	ZI Threshold 65A AL



	092216 FL - Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports: Submit evaluation reports certified under an independent third party inspection program administered by an agency accredited by IAS to ICC-ES AC98, IAS Accreditation Criteria for Inspection Agencies.
	B. Manufacturer's Certification:  Submit manufacturer's certification of product compliance with codes and standards along with product literature and data sheets for specified products.


	PART 2 -  PRODUCTS
	2.1 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized steel; complying with ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 (Z120) or having a coating that provides equivalent corrosion resistance.  A40 galvannealed prod...

	B. Studs and Runners:  ASTM C 645. Use either steel studs and runners or "EQ" Equivalent Gauge steel studs and runners where required for STC indicated.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.0296 inch.
	b. Depth:  As indicated on Drawings.

	2. Dimpled Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.033 inch.
	b. Depth:  As indicated on Drawings.

	3. Basis of Design:  Subject to compliance with requirements, provide products based on products as manufactured by:
	a.  ClarkDietrich Building Systems.

	4. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from another manufacturer that meet or exceed the published data of the specified Basis of Design manuf...

	C. Slip-Type Head Joints:  Where indicated, provide the following:
	1. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection and drift of structure above; in thickness not less than indicated for studs, in width to accommo...
	a. Basis of Design:  Subject to compliance with requirements, Deflection Track incorporated into the project shall be based on products as follows:
	1) ClarkDietrich Building Systems; "Max Trak 2D."



	D. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  0.0296 inch.
	2. Depth:  As indicated on Drawings.

	E. Cold-Rolled Furring Channels:  0.053-inch uncoated-steel thickness, with minimum 1/2-inch- wide flanges.
	1. Depth:  As indicated on Drawings.
	2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum uncoated-steel thickness of 0.033 inch.
	3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or double strand of 0.048-inch- diameter wire.

	F. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum uncoated-metal thickness of 0.018 inch, and depth required to fit insulation thickness indicated.

	2.2 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application:  16 inches o.c. unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around d...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.

	E. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	F. Z-Furring Members:
	1. Erect insulation, specified in Division 07 Section "Thermal Insulation," vertically and hold in place with Z-furring members spaced 24 inches o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel.  At interior corners, space second memb...

	G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.



	092900 FL - Gypsum Board
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.

	B. Related Requirements:
	1. Division 04 Section "Unit Masonry" for installation at masonry walls.
	2. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.
	3. Division 09 Section "Painting and Finishing."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For the following products:
	1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim accessory indicated.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers for the following products listed:
	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch (15.9 mm) unless indicated otherwise.
	2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling.
	3. Fire Rated:  Type X where required for fire rating.
	4. Products:
	a. Georgia Pacific Gypsum; "Fireguard Gypsum Board".

	5. Locations:  Walls, soffits, etc.


	2.2 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized steel sheet.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. Expansion (control) joint.



	2.3 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.


	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	D. Acoustical Joint Sealant:  As specified in Division 07 Section "Acoustical Joint Sealant."
	E. Thermal Insulation:  As specified in Division 07 Section "Insulation."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed.  Seal joints...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.

	3.3 INSTALLATION OF INTERIOR GYPSUM BOARD
	A. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.
	2. LC-Bead:  Use where gypsum panels are tightly abutted to other construction and back flange can be attached to framing or supporting substrate.


	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2:  Panels that are substrate for tile.
	3. Level 3:  For concealed areas of fire-resistive-rated assemblies, sound rated assemblies, areas receiving heavy-textured finish.
	4. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.
	a. Primer and its application to surfaces are specified in Division 09 Section "Painting & Finishing."



	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	099100 FL - Painting and Finishing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on substrates.
	B. Related Requirements:
	1. Requirements for preparing, priming, painting, and finishing are included throughout the specifications.  All specification sections shall be reviewed for painting and finishing requirements.


	1.3 DEFINITIONS
	A. Gloss Level 1 (Matte Flat Finish):  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 2 (Velvet-Like Flat Finish):  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 3 (Eggshell Finish):  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 4 (Satin Finish):  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level 5 (Semi-Gloss Finish):  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 6 (Gloss Finish):  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level 7 (High-Gloss Finish):  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.
	1. Submit manufacturer's standard "fan deck" of colors.

	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.
	5. Architect will furnish color schedule approximately 10 weeks after receipt of samples and other color-dependent submittals of other specification sections.

	D. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. VOC content.


	1.5 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. Paint:  10 percent, but not less than 5 gal. of each material and color applied.


	1.6 QUALITY ASSURANCE
	A. Applicator Qualifications:  Engage an experienced applicator who has completed painting system applications similar in material and extent to those indicated for the Project that have resulted in a construction record of successful in-service perfo...
	B. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer as the finish coats.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue with manufacturer's data.
	2. Remove rags and waste from storage areas daily.
	3. Protect product from freezing.


	1.8 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints in rain, snow, fog, mist, or when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.
	C. Where moisture is present, the general contractor shall provide the necessary ventilation to establish appropriate condition.  Should the surface be too dry for the product application, the painting contractor shall provide the necessary methods to...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. The Sherwin Williams Company (SW).
	2. PPG PAINTS Architectural Coatings (PPG).


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction.
	C. Colors:  As selected by Architect from manufacturer's full range.
	1. Exterior Work:  Match existing adjacent wall.

	D. Multiple Colors:  Each room or space may have walls of more than one color.  The right is reserved to vary the color after the first coat.
	E. Color Guarantee:  Painting Contractor shall guarantee all in-place paint and stain colors to match colors selected.  Obtain copies of standard color charts used, and be certain all in-place paint and stain colors closely match selected colors.  Sur...

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Wood:  15 percent.
	4. Gypsum Board:  12 percent.
	5. Plaster:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Plaster Substrates:  Verify that plaster is fully cured.
	E. Portland Cement Plaster Substrates:  Verify that plaster is fully cured.
	F. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	G. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. General: All areas listed in the Room Finish Schedule as receiving paint (i.e. walls, ceilings, etc.) shall be inclusive of all non-factory finished surfaces.  All costs of preparation, cleaning, protection, priming, finishing, cleaning, etc. shall...
	B. Comply with manufacturer's written instructions and recommendations in "MPI Manual" as applicable to substrates indicated.
	C. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	D. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	E. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	F. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	G. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer.
	H. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	I. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	J. Aluminum Substrates:  Remove loose surface oxidation.
	K. Wood Substrates for Painting:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and according to recommendations in "MPI Manual."
	1. Materials shall be applied with roller or brush, except that spraying will be permitted for items such as mechanical equipment, grilles, or similar items.  Mask off adjoining areas not receiving a spray finish against overspray.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on existing surfaces painted previously or on items that are factory primed or factory finished if acceptable to topcoat manufacturers.
	a. Spot prime where required or provide alternative preparation product as recommended by manufacturer.


	B. Apply stains and finishes according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for finish and substrate indicated.

	C. If, in the opinion of the Architect, adequate block filler, primer, paint or coating coverage is not provided, Contractor shall apply additional coats to satisfy Architect, at no additional cost to the Owner.
	D. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	E. Apply paints, stains and finishes to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	F. Paint exposed surfaces whether or not colors are designated in "schedules", except where natural finish of materials is specifically noted as a surface not to be painted.  Where items or surfaces are not specifically mentioned, paint same as adjace...

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 PAINTING AND FINISHING SCHEDULE
	A. Concrete  and Masonry Substrates
	1. Interior, Latex, Non-Traffic Surfaces:  Gloss Level 3
	a. SW Filler (masonry): PrepRite Block Filler (B25W25)
	Primer (concrete): Loxon Masonry Primer
	1st coat: ProMar 200 Zero VOC
	2nd coat:  ProMar 200 Zero VOC
	b. PPG Filler (masonry): SPEEDHIDE Hi Fill Latex Block Filler 6-15X1 Series

	2. Interior, Latex, Traffic Surfaces: Gloss Level 3
	a. SW 1st coat: Armorseal Tread Plex
	b. PPG 1st coat: Aquapon WB Epoxy 98


	B. Metal Substrates:
	1. Interior, Ferrous Metals, Latex: Gloss Level 5
	a. SW Primer*: DTM Primer / Finish
	b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020
	*Spot prime where metals are shop coated or primed

	2. Interior, Ferrous Metals, Dryfall, Latex: Gloss Level 1
	a. SW Primer*: Pro-Cryl Universal Primer
	b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020
	*Spot prime where metals are shop coated or primed

	3. Exterior, Ferrous Metals, Latex Paint Over Alkyd Primer System: Gloss Level 5
	a. SW Primer: Kem Bond Alkyd Primer
	b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series

	4. Non-Ferrous Metals, (Galvanized), Latex: Gloss Level 5
	a. SW Primer: DTM Primer / Finish
	b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series


	C. Wood Substrates:
	1. Interior, Latex  Paint System: Gloss Level 5
	a. SW Primer: ProMar 200 Zero VOC Primer
	b. PPG Primer: SEAL GRIP Universal Primer 17-921 Series


	D. Gypsum Board Substrates:
	1. Interior, Latex Paint System: Gloss Level 3
	a. SW Primer: ProMar 200 Zero VOC Primer
	b. PPG Primer: SPEEDHIDE Zero Primer 6-4900XI





	101423 FL - Panel Signage
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Panel signs.


	1.3 DEFINITIONS
	A. Accessible: In accordance with the accessibility standard.

	1.4 COORDINATION
	A. Furnish templates for placement of sign-anchorage devices embedded in permanent construction by other installers.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For panel signs.
	1. Include fabrication and installation details and attachments to other work.
	2. Show sign mounting heights, locations of supplementary supports to be provided by other installers, and accessories.
	3. Show message list, typestyles, graphic elements, including raised characters and Braille, and layout for each sign at least half size.

	C. Samples for Initial Selection: For each type of sign assembly, exposed component, and exposed finish.
	1. Include representative Samples of available typestyles and graphic symbols.

	D. Product Schedule: For panel signs. Use same designations indicated on Drawings or specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For signs to include in maintenance manuals.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Deterioration of finishes beyond normal weathering.
	b. Deterioration of embedded graphic image.
	c. Separation or delamination of sheet materials and components.

	2. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANEL SIGNS
	A. Panel Sign: Sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:
	1. Basis-of-Design Product:  Subject to compliance with requirements, Panel Signs incorporated into the project shall be based on products as follows:
	a. Mohawk Sign Systems, Inc.; "200A Sand Carved" Series.


	B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	1. APCO Graphics, Inc.

	C. Laminated-Sheet Sign:  Sandblasted polymer face sheet with raised graphics laminated to acrylic backing sheet to produce composite sheet.
	1. Composite-Sheet Thickness:  Manufacturer's standard for size of sign, minimum 0.125 inch.

	D. Sign-Panel Perimeter: Finish edges smooth.
	1. Edge Condition:  Square cut.
	2. Corner Condition in Elevation:  Square.

	E. Mounting:  Manufacturer's standard method for substrates indicated with countersunk flathead stainless steel torx fasteners.
	F. Text and Typeface:  Accessible raised characters and Braille. Finish raised characters to contrast with background color, and finish Braille to match background color.
	1. Font:  Helvetica.

	G. Flatness Tolerance: Sign shall remain flat or uniformly curved under installed conditions as indicated on Drawings and within a tolerance of plus or minus 1/16 inch measured diagonally from corner to corner.

	2.2 PANEL-SIGN MATERIALS
	A. Plastic-Laminate Sheet: SP125 decorative thermosetting high-pressure laminate.

	2.3 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, noncorrosive and compatible with each material joined, and complying with the following unless otherwise indicated:

	2.4 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Install signs so they do not protrude or obstruct according to the accessibility standard.
	3. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.

	B. Accessible Signage: Install in locations on walls as indicated on Drawings and according to the accessibility standard.
	C. Mounting Methods:
	1. Through Fasteners:  Drill holes in substrate using predrilled holes in sign as template.  Countersink holes in sign if required.  Place sign in position and flush to surface.  Install through fasteners and tighten.


	3.3 ADJUSTING AND CLEANING
	A. Remove and replace damaged or deformed signs and signs that do not comply with specified requirements. Replace signs with damaged or deteriorated finishes or components that cannot be successfully repaired by finish touchup or similar minor repair ...
	B. Remove temporary protective coverings and strippable films as signs are installed.
	C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during construction and protect from damage until ...



	1015 Rockland Street Specifications.pdf
	Plbg PDF
	210010-Basic Requirements for Fire Suppression Construction
	211313-Wet-Pipe Sprinkler Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY OF WORK
	A. The Fire Suppression Contractor shall provide a complete and fully operational fire protection system including but not limited to the following:
	1. All pipes, fittings, specialties, fire-protection valves, fire-department connections and other specialties.
	2. Sprinklers Heads.
	3. Piping Supports.
	4. Alarm devices, manual control stations and control panels.
	5. Self-Contained double interlocking pre-action panel.

	B. Provide a code compliant hydraulically designed fire suppression system.  The drawings indicate sprinkler head locations with the heads shown to demonstrate the general layout of the fire suppression system.  In any areas where sprinkler heads are ...

	1.3 SUBMITTALS
	A. The Fire Suppression Contractor is required to submit working construction documents for review by the Architect, Engineer, and applicable local code officials.  The submittal shall conform to the requirements of the 2015 International Fire Code.  ...
	B. Provide hydraulic calculations using water flow test data obtained from the local water utility company.  If recent flow test data is not available (less than 6 months old) arrange for a water flow test before preparing the design.  Use the test da...
	C. Product Data:  For each type of product.  Include rated capacities, operating
	D. Characteristics, electrical characteristics, and furnished specialties and accessories.
	E. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, and maintenance manuals.

	1.4 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component:  Listed for 175-psig minimum working pressure.
	B. System Design:  Design sprinkler system(s), including comprehensive engineering hydraulic calculations by a qualified design professional, using performance requirements, design criteria and flow test data indicated.
	C. Sprinkler system design shall be approved by authorities having jurisdiction.
	1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including losses through water-service piping, valves, and backflow preventers.
	2. Sprinkler Occupancy Hazard Classifications:
	a. Refer to Bid Drawings.

	3. Minimum Density for Automatic-Sprinkler Piping Design:
	a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area.
	b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.
	c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500-sq. ft. area.
	d. Special Occupancy Hazard:  As determined by authorities having jurisdiction.

	4. Maximum Protection Area per Sprinkler:  Per UL listing.
	5. Maximum Protection Area per Sprinkler:  Per NFPA 13 recommendations unless otherwise indicated.


	1.5 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. The system shall conform to the requirements of the 2009 International Fire Code with local jurisdiction amendments.
	C. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13.


	1.6 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction components including ducts, piping, electrical work and all items that penetrate ceilings, including light fixtures, HVAC equipment, and partition assemblies.
	B. Coordinate layout and installation of sprinklers with other construction that penetrate ceilings, including light fixtures, HVAC equipment, and partition assemblies.  Refer to the requirements


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article, in Part 3, for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. Schedule 40 black-steel Pipe:  ASTM A 53.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 40 black steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/, standard-weight, seamless steel pipe with threaded ends.
	C. Schedule 40 Grooved-Joint, Steel-Pipe and fittings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International, Inc.
	b. Victaulic Company.

	2. Pressure Rating:  175 psig minimum.
	3. Grooved-End Fittings for Steel Piping:  ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	D. All Pre-Action Piping shall be schedule 40 Galvanized Steel piping with threaded fittings.

	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:  Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:  Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig.
	3. Minimum Pressure Rating for High-Pressure Piping:  300 psig.

	B. Ball Valves:
	1. Manufacturers:  Subject to compliance with code requirements provide products by one of the following.
	a. Anvil International, Inc.
	b. Victaulic Company.
	c. NIBCO.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves NPS 2 and Smaller:  Bronze body with threaded ends.

	C. Check Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. AFAC Inc.
	b. American Cast Iron Pipe Company; Waterous Company Subsidiary.
	c. Anvil International, Inc.
	d. Clow Valve Company; a division of McWane, Inc.
	e. Crane Co.
	f. Fire Protection Products, Inc.
	g. Milwaukee Valve Company.
	h. Mueller Co.; Water Products Division.
	i. NIBCO INC.
	j. Reliable Automatic Sprinkler Co., Inc.
	k. Tyco Fire & Building Products LP.
	l. United Brass Works, Inc.
	m. Victaulic Company.
	n. Viking Corporation.
	o. Watts Water Technologies, Inc.

	2. Standard:  UL 312.
	3. Pressure Rating:  250 psig.
	4. Type:  Swing check.
	5. Body Material:  Cast iron.
	6. End Connections:  Flanged or grooved.

	D. Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Clow Valve Company; a division of McWane, Inc.
	c. Crane Co.; Crane Valve Group; Stockham Division.
	d. Kennedy Valve; a division of McWane, Inc.
	e. Mueller Co.; Water Products Division.
	f. NIBCO INC.
	g. Tyco Fire & Building Products LP.

	2. Standard:  UL 262.
	3. Pressure Rating:  250 psig.
	4. Body Material:  Cast iron with indicator post flange.
	5. Stem:  Nonrising.
	6. End Connections:  Flanged or grooved.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:  175 psig (1200 kPa) minimum.

	B. Angle Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. Fire Protection Products, Inc.
	b. United Brass Works, Inc.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. Anvil International, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Fire Protection Products, Inc.
	d. Flowserve.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Tyco Fire & Building Products LP.
	h. Victaulic Company.
	i. Watts Water Technologies, Inc.


	D. Globe Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. Fire Protection Products, Inc.
	b. United Brass Works, Inc.


	E. Plug Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. Southern Manufacturing Group.



	2.6 SPECIALTY VALVES
	A. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves:  175 psig (1200 kPa) minimum.
	b. High-Pressure Piping Specialty Valves:  250 psig (1725 kPa).

	3. Body Material:  Cast or ductile iron.
	4. Size:  Same as connected piping.
	5. End Connections:  Flanged or grooved.


	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Standard:  UL 213.
	2. Pressure Rating: 175 psig.
	3. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts.
	4. Type:  Mechanical-T and -cross fittings.
	5. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets.
	6. Size:  Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	7. Branch Outlets:  Grooved, plain-end pipe, or threaded.

	B. Sprinkler Inspector's Test Fittings:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:  175 psig.
	3. Body Material:  Cast- or ductile-iron housing with sight glass.
	4. Size:  Same as connected piping.
	5. Inlet and Outlet:  Threaded.

	C. Flexible, Sprinkler Hose Fittings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. Flex Head Industries, Inc.
	b. Victaulic Corp.
	c. Viking Group Inc.

	2. Standard:  ASTM C635, UL 1474.
	3. Type:  Braided stainless-steel flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
	4. Pressure Rating:  175 psig.
	5. Size:  Same as connected piping, for sprinkler.


	2.8 SPRINKLERS
	A. Manufacturers:  Subject to compliance with requirements provide products by one of the following:
	1. Reliable Automatic Sprinkler Co., Inc.
	2. Tyco Fire & Building Products LP.
	3. Viking Corporation.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  175 psig minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Early-Suppression, Fast-Response Applications:  UL 1767.
	2. Nonresidential Applications:  UL 199.
	3. Characteristics:  Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Open Sprinklers with Heat-Responsive Element Removed:  UL 199.
	1. Characteristics:
	a. Nominal 1/2-inch Orifice:  With Discharge Coefficient K between 5.3 and 5.8.


	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Lead.
	3. Corrosion-resistant paint.

	G. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting:  Plastic, white finish, one piece, flat.
	2. Sidewall Mounting:  Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Reliable Automatic Sprinkler Co., Inc.
	b. Tyco Fire & Building Products LP.
	c. Victaulic Company.
	d. Viking Corporation.

	2. Standard:  UL 199.
	3. Type:  Wire cage with fastening device for attaching to sprinkler.


	2.9 MANUAL CONTROL STATIONS
	A. Description:  UL listed or FM approved, hydraulic operation, with union, NPS 1/2 (DN 15) pipe nipple, and bronze ball valve.  Include metal enclosure labeled "MANUAL CONTROL STATION" with operating instructions and cover held closed by breakable st...

	2.10 PRESSURE GAGES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	1. AMETEK; U.S. Gauge Division.
	2. Ashcroft, Inc.
	3. Brecco Corporation.
	4. WIKA Instrument Corporation.

	B. Standard:  UL 393.
	C. Dial Size:  3-1/2- to 4-1/2-inch (90- to 115-mm) diameter.
	D. Pressure Gage Range:  0 to 250 psig (0 to 1725 kPa).
	E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on dial face.

	2.11 FLEXIBLE CONNECTORS
	A. Flexible connectors shall have materials suitable for system fluid.  Include 250-psig minimum working-pressure rating and ends according to the following:
	1. NPS 2 and Smaller:  Threaded.
	2. NPS 2-1/2 and Larger:  Flanged or Grooved for use with grooved-end-pipe couplings.

	B. 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.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. When required, perform flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations.  Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.  Deviations from approved working plans for piping require written approval...
	B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.  Install unions adjacent to each valve in pipes NPS 2 and smaller.  Install flanges, flange adapters, or couplings for grooved-end piping on...
	D. Install sprinkler piping with drains for complete system drainage.
	E. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	F. Fill sprinkler system piping with water.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 (DN 65) and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. 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.

	H. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints:  Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groov...
	K. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.4 SPRINKLER INSTALLATION
	A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling panels.
	B. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	C. Install guards on exposed sprinklers subject to damage.

	3.5 ESCUTCHEON INSTALLATION
	A. Install escutcheons for penetrations of walls, ceilings, and floors.

	3.6 IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.

	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections.
	1. Leak Test:  After installation, charge systems 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. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run excess-pressure pumps.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	B. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean dirt and debris from sprinklers.  Remove and replace sprinklers with paint other than factory finish.

	3.9 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain the fire suppression system.

	3.10 PIPING SCHEDULE
	A. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following
	1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Schedule 40, black-steel pipe with cut or roll grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints.
	4. Type L, hard copper tube with plain ends; wrought-copper solder-joint fittings; and brazed joints.
	5. Type L, hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	B. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 and larger shall be one of the following:
	1. Schedule 40, black-steel pipe with cut or roll grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	2. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints.

	C. Double Interlocking Pre-Action sprinkler system, NPS 2 and smaller, shall be one of the following
	1. Schedule 40, galvanized steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Schedule 40, galvanized steel pipe with cut or roll grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. Schedule 40, galvanized steel pipe with plain ends; steel welding fittings; and welded joints.

	D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 and larger shall be one of the following:
	1. Schedule 40, black-steel pipe with cut or roll grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	2. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints.


	3.11 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers or pendant sprinklers. Provide custom color as indicated on the drawings.
	2. Rooms with Suspended Ceilings:  Recessed sprinklers.
	3. Wall Mounting:  Sidewall sprinklers.
	4. Special Applications: Extended-coverage, quick-response sprinklers were permitted by code.
	5. Provide Sprinkler head guards in all areas where heads are exposed to potential damage.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon.
	2. Upright, Pendent and Sidewall Sprinklers:  Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated were exposed to acids, chemicals, or other corrosive fumes.
	3. Upright, Pendent and Sidewall Sprinklers subject to damage:  Provide wire guards.




	220010-Basic Requirements - Plumbing Construction
	220500-Common Work Requirements - Plumbing Construction
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes materials and methods that are common to various Plumbing Systems.

	1.3 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 rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Mechanical sleeve seals.
	2. Escutcheons.

	B. Welding certificates.

	1.5 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 ...

	1.6 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.

	1.7 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 all system items requiring access that are concealed behind finished surfaces.


	PART 2 -  PRODUCTS
	2.1 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.

	2.2 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 (3.2-mm) 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 (3.2 mm) 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.

	2.3 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. Epco Sales, Inc.
	c. Hart Industries, International, Inc.
	d. Watts Industries, Inc.; Water Products Div.
	e. Zurn Industries, Inc.; Wilkins Div.


	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150 minimum working pressure as required to suit system pressures.
	1. Manufacturers:
	a. Capitol Manufacturing Co.
	b. Epco Sales, Inc.
	c. 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. Pipeline Seal and Insulator, Inc.

	2. Separate companion flanges and steel bolts and nuts shall have 150 psi minimum working pressure where required to suit system pressures.

	F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).
	1. Manufacturers:
	a. Perfection Corp.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Co., Inc.



	2.4 SLEEVES
	A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) 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.

	2.5 ROOF PENETRATIONS
	A. Provide pre-fabricated roof cub with piping portal for all pipe gas piping penetrations through the roof.  Curbs to be manufactured by the Pate Co. or equal.
	B. Roof Curbs with Pipe Portals:  Provide prefabricated galvanized steel roof curbs fabricated from minimum 16 gauge steel with welded corners.  Curbs to be internally reinforced, factory insulated with 1.5” thick 3 lb. Density fiberboard insulation. ...
	C. Refer to drawing details for the type of curb required for the specified roofing system.  Provide curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof insulation or no integral cant, as required to suit the de...
	D. Pipe portal curb cover furnished with a laminated acrylic coated ABS plastic curb cover with pre-punched holes and molded sealing ring on a collared opening, and an EPDM compression molded cap with stainless steel snap lock clamps.  Curbs covers sh...

	2.6 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, Cast-Brass Type:  With set screw.
	C. Finish:  Polished chrome-plated and Rough brass.

	2.7 FIRESTOPPING
	A. The contractor shall be responsible for providing permanent, UL approved firestopping systems for all penetrations through fire rated floor or fire rated wall assemblies.  All firestopping shall meet the requirements of ASTM E-814 and UL 1479.
	B. Subject to compliance with project requirements, firestopping materials may be provided by one of the following manufacturers:
	1. Specified Technologies Inc. (STI) Somerville, NJ.
	2. Tremco, Beechwood, OH.



	PART 3 -  EXECUTION
	3.1 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. ...
	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.  Maintain unobstructed passageway of not le...
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.  Install piping to permit valve servicing.  Install piping at indicated slopes.  Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install escutcheons for penetrations of walls, ceilings, and floors.
	J. Sleeves are not required for core-drilled holes.
	K. Permanent sleeves are not required for holes formed by removable sleeves.
	L. 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 (50 mm) 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 (6.4-mm) 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 (DN 150).
	b. Steel Sheet Sleeves:  For pipes NPS 6 (DN 150) 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 (50 mm) above finished floor level.  Refer to Division...
	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.

	M. Seal annular space between sleeve or opening and pipe or pipe insulation, using sealants appropriate for size, depth, and location of joint.
	N. Aboveground and Underground, Exterior-Wall Pipe Penetrations:  Provide Mechanical Sleeve Seal and wall sleeve.
	1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and sized per manufacturer’s recommendations.  Position the pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annul...
	O. Corrosion Protection:  Pipes passing through concrete walls and/or floors and through block walls shall be protected against external corrosion by a protective sheathing or wrapping that will withstand any reaction from wall or floor material.
	P. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at all pipe penetrations.  Where required seal all pipe penetrations with fire stop materials.
	Q. Roof penetrations:  provide roof curbs with pipe portals at all locations where gas piping penetrates the roof.
	R. Verify final equipment locations for roughing-in.
	S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 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:
	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.


	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.  Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless othe...
	B. Install equipment to maintain unobstructed passageway of not less than 42” in width and 80” minimum head clearance as required by code.
	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.

	3.5 INSTALLATION OF PIPING UNDER EXISITING FLOORS
	A. Where the drawings indicate new piping is to be installed under existing slab-on-grade construction, the installing contractor will be required to verify the location(s) of any existing pipes, conduits or any other system components, that are requi...



	220510-Excavation for Plumbing Construction
	220530-Meters and Gauges for Plumbing Systems
	220540-General Duty Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ball valves.
	2. Butterfly valves.
	3. Check valves.


	1.3 SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.4 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.
	D. The installation and materials shall comply with the requirements of the 2015 International Plumbing Code and any applicable local code amendments.  Verify code with requirements with the local code officials.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	B. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	C. Valves in Insulated Piping:  With stem extensions and the following features:
	1. 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.
	2. Butterfly Valves:  With extended neck.

	D. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint:  With sockets according to ASME B16.18.
	3. Threaded:  With threads according to ASME B1.20.1.

	E. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRASS BALL VALVES
	A. Two-piece full-port, Brass Ball Valves with Brass Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Stockham.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Forged brass.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Brass.
	i. Ball:  Chrome-plated brass.



	2.3 BRONZE BALL VALVES
	A. Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	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.



	2.4 BUTTERFLY VALVES
	A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-67, Type I.
	b. CWP Rating:  200 psig (1380 kPa).
	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:  Nickel-plated or -coated ductile iron.


	B. Grooved Copper Butterfly:  DN65-DN150, 300 psi max pressure rati4ng with copper tubing sized grooved ends.  Cast bronze body to CDA-836 (85-5-5-5).  Elastomer encapsulated ductile iron disc, ASTM A-536, Grade 65-45-12, with integrally cast stem.

	2.5 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:
	a. Crane Co.; Crane Valve Group
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  200 psig (1380 kPa).
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.




	PART 3 -  EXECUTION
	3.1 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 defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 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 check valves for proper direction of flow.

	3.3 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.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball or butterfly valves.
	2. NPS 2-1/2 (DN 65) and Larger for Domestic Water:  Iron swing check valves with lever and weight or with spring or iron, center-guided check valves.
	END OF SECTION 22 05 40




	220700-Plumbing System Insulation
	221110-Domestic Water Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes domestic water piping for underground, under slab and above ground installations including accessories.

	1.3 SUBMITTALS
	A. Product Data:  For the following products:
	1. Specialty valves.
	2. Piping materials.


	1.4 QUALITY ASSURANCE
	A. The installation shall comply with the requirements of the 2015 International Plumbing Code (I.P.C.) and any applicable local code amendments.  Verify the code with requirements with the local code official(s) before beginning the work.
	B. All domestic water system components require third party certification as indicated in Chapter 3; Table 303.4 of the IPC.
	C. All domestic water piping and fittings are required to bear the identification of the manufacturer as required in Chapter 3; paragraph 303.1 of the IPC.
	D. Comply with NSF 61 for potable domestic water piping and components.

	1.5 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt service to any portion of the existing occupied facilities until receiving permission.  If interruption of the existing service is required, coordinate the work with the Owner and, if necess...

	1.6 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 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.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	1. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.

	B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper.
	1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.

	C. Press-Fit Joint Copper Piping Systems:  Provide Press-fit copper pipe products manufactured by Viega, Elkhart Products or NIBCO, Inc
	1. Hard Copper Tube:  ASTM B88.
	2. Copper fittings: ASME B16.18, ASME B16.22 or ASME B16.26.
	3. Press Fitting: Copper and copper alloy press fittings shall conform to material requirements of ASME B16.18 or ASME B16.22 and performance criteria of IAPMO PS 117. Sealing elements for press fittings shall be EPDM. Sealing elements shall be factor...

	D. PEX Distribution System: PEX-a (Engel-Method Crosslinked Polyethylene) Piping: ASTM F 876 and F877 (CAN/CSA-B137.5) by Uponor.

	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

	2.4 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hyspan Precision Products, Inc.
	2. Metraflex, Inc.
	3. Universal Metal Hose; a Hyspan company.

	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 (1380 kPa).
	2. End Connections NPS 2 (DN 50) and Smaller:  Threaded copper pipe or plain-end copper tube.
	3. End Connections NPS 2-1/2 (DN 65) and Larger:  Flanged copper alloy.



	PART 3 -  EXECUTION
	3.1 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.  Instal...
	B. If contractor uses PEX Distribution System, install in accordance with manufactures recommendations.
	C. Install shutoff valve immediately upstream of each dielectric fitting.
	D. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.  Install exposed piping in equipment rooms and service areas at right angles or...
	E. Install piping adjacent to equipment and specialties to allow service and maintenance.  Install piping to permit valve servicing.
	F. 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.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	J. Install thermometers on inlet and outlet piping from each water heater.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.  Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	B. 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.

	C. 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."
	D. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	E. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.3 VALVE INSTALLATION
	A. 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 valves for piping N...
	B. 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.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

	3.5 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.

	3.6 PIPE HANGER AND SUPPORT INSTALLATION
	A. Support all domestic water piping in accordance with the 2015 International Plumbing Code or local code requirements.
	B. Hangers shall be of materials that will not support galvanic action.  Support piping with adjustable clevis hangers for all horizontal piping.  Provide a 12” long 18 gage protective saddle for all clevis hangers that support insulated piping.  Supp...
	C. Install hangers for copper tubing with the following spacing:
	1. NPS 1-1/4” and smaller:  6 feet maximum horizontal.
	2. NPS 1-1/2” and larger:  10 feet maximum horizontal.
	3. Install supports for vertical pipe at a maximum spacing of 10 feet.

	D. Install hangers for all sizes of PEX with the following maximum spacing:
	1. 32 inches maximum horizontal.
	2. Install supports for vertical pipe at a maximum spacing of 10 feet.


	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to equipment and machines to allow service and maintenance.
	B. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. 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.


	3.8 ESCUTCHEON INSTALLATION
	A. Install escutcheons for penetrations of walls, ceilings, and floors.

	3.9 SLEEVE INSTALLATION
	A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, roofs, and walls.  Sleeves are not required for core-drilled holes.
	B. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.  Install sleeves in new partitions, slabs, and walls as they are built.
	C. 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.  Provide fireproofing where required.
	D. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using wall penetration systems.
	E. 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.  Extend sleeves 2 inches above finished floor level.
	3. Sleeves for Piping Passing through Gypsum-Board Partitions:
	a. Galvanized-steel sheet sleeves for pipes NPS 6 (DN 150) and larger.  Exception:  Sleeves are not required for water supply tubes and waste pipes for individual plumbing fixtures if escutcheons will cover openings.


	F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.

	3.10 FIELD QUALITY CONTROL
	A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections.
	B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not enclose, cover, or put piping into operation until it has been inspected and approved.
	C. Domestic water piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.11 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.


	3.12 DISINFECTION OF POTABLE WATER SYSTEM(S)
	A. All domestic water piping shall be purged and disinfected prior to utilization.  The method to be followed shall be that required by the 2015 International Plumbing Code, Section 610, or the requirements of the local authorities.
	B. Prepare and submit reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Aboveground domestic water piping, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) copper solder-joint fittings; and soldered, press-fit or grooved joints.


	3.14 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 valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.
	2. Throttling Duty:  Use ball valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) 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.



	221130-Domestic Water Pumps
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes all bronze and bronze fitted in-line pumps used in domestic water systems.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include materials of construction, rated capacities, certified performance curves with operating points plotted on curves, operating characteristics, electrical characteristics, and furnished spec...
	B. Operation and Maintenance Data:  For domestic water pumps to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. The installation shall comply with the requirements of the 2009 International Plumbing Code and any applicable local code amendments.  Verify the code with requirements with the local code officials before beginning the work.
	B. 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.
	C. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written rigging instructions for handling.


	PART 2 -  PRODUCTS
	2.1 IN-LINE CENTRIFUGAL PUMPS
	A. Subject to compliance with requirements, provide pumps manufactured by one of the following:
	1. Armstrong Pumps Inc.
	2. Bell & Gossett Domestic Pump; ITT Corporation.
	3. PACO.
	4. TACO Incorporated.

	B. Description:  Factory-assembled and -tested, in-line, single-stage all bronze centrifugal pumps. Pumps to be suitable for operation at 225 degrees F and a working pressure of 175 psig.
	C. Pump Construction:
	1. Casing:  all bronze.
	2. Impeller:  cast bronze, statically and dynamically balanced, and keyed to shaft.
	3. Shaft and Shaft Sleeve:  Steel shaft, with copper-alloy shaft sleeve.
	4. Coupling:  Flexible.
	5. Seal:  internal flush mechanical seal, stainless-steel spring, ceramic seat, and Buna bellows and gasket.
	6. Bearings:  permanently lubricated.
	7. Shaft Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment.

	D. Motor:  Single speed, with permanently lubricated ball bearings; and mounted to pump casing.  Motors to be non-over loading.
	E. Pump capacities and operating characteristics are noted on the drawings.

	2.2 CONTROLS
	A. Provide programmable seven-day electronic time clock with manual override.
	1. Enclosure:  NEMA 250, Type 1, suitable for wall mounting.
	2. Operation of Pump:  On or off.
	3. Transformer:  Provide if required.
	4. Power Requirement: 24-V ac or 120-V ac.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump installation.

	3.2 PUMP INSTALLATION
	A. Install in-line centrifugal pumps according to the manufacturer’s instructions.
	B. Install continuous-thread hanger rods of size required to support pump weight.
	C. Install thermostats in hot-water return piping.
	D. Install timers including all control wiring.

	3.3 CONNECTIONS
	A. Comply with requirements for piping specified in Division 22 Section "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps to allow service and maintenance.
	C. Connect domestic water piping to pumps.  Install suction and discharge piping equal to or greater than size of pump nozzles.
	1. Install flexible connectors adjacent to pumps in suction and discharge piping of the pumps.
	2. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling valves on discharge side of each pump.  Install valves same size as connected piping.
	3. Install pressure gage at suction of each pump and pressure gage at discharge of each pump.  Install at integral pressure-gage tappings where provided or install pressure-gage connectors in suction and discharge piping around pumps.

	D. Interlock pump between water heater and hot-water storage tank with water heater burner and time-delay relay.

	3.4 IDENTIFICATION
	A. Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification of pumps.

	3.5 STARTUP SERVICE
	A. Perform startup service:
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Set controls for automatic starting and stopping operation of pumps.
	5. Perform the following startup checks for each pump before starting:
	a. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold.  If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	b. Verify that pump is rotating in the correct direction.

	6. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
	7. Start motor.
	8. Open discharge valve slowly.
	9. Adjust temperature settings on thermostats.
	10. Adjust timer settings.


	3.6 ADJUSTING
	A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature set points.



	221312 - Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes soil, waste, and vent piping inside the building.

	1.3 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. The installation shall comply with the requirements of the 2009 International Plumbing Code (I.P.C.) and any applicable local code amendments.  Verify the code with requirements with the local code officials before beginning the work.
	C. All sanitary piping and fittings are required to bear the identification of the manufacturer as required in Chapter 3; 303.1 of the IPC.  PVC pipe and fittings shall be third party certified per the requirements of the I.P.C.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Identification:  Each length of pipe and each pie fitting, trap, fixture material and device utilized in a plumbing system shall bear the identification of the manufacturer.
	B. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 PVC PIPE AND FITTINGS
	A. Pipe and fittings shall be manufactured from virgin rigid PVC (polyvinyl chloride) vinyl compounds with a Cell Class of 12454 as identified in ASTM D 1784.
	B. PVC Schedule 40 pipe shall be Iron Pipe Size (IPS) conforming to ASTM D 1785 and ASTM D 2665.  PVC DWV fittings shall conform to ASTM D 2665. Pipe and fittings shall be manufactured as a system and be the product of one manufacturer. All pipe and f...
	C. Adhesive Primer:  ASTM F 656.
	1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Solvent Cement:  ASTM D 2564.
	1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	B. Aboveground, soil and waste piping NPS 5 and larger shall be:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	C. Aboveground, vent piping shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	D. Underground, soil, waste, and vent piping shall be:
	1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.2 EXCAVATION AND BACKFILL
	A. Provide all excavation and backfill required for underground piping installations.  Perform excavation and backfill work conforming to the requirements of Section 306, Trenching, Excavation and Backfill, of the 2015 International Plumbing Code.

	3.3 PIPING INSTALLATION
	A. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	B. PVC piping:  Installation shall comply with the latest installation instructions published by the manufacturer and shall conform to all applicable plumbing code requirements.  Buried pipe shall be installed in accordance with ASTM D 2321 and ASTM F...
	C. 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...
	D. 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'...
	E. 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.

	F. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.
	G. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. 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.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Install supports for vertical copper tubing every 10 feet and at all floors.
	B. Install hangers for PVC piping with the following maximum horizontal spacing:
	1. All sizes: Maximum 48 inches.


	3.6 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.


	3.7 FIELD QUALITY CONTROL
	A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections.
	B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not enclose, cover, or put piping into operation until it has been inspected and approved.
	C. 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.


	3.8 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.  Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.  Place plugs in ends of u...



	221320-Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes sanitary drainage piping specialties.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product.  Include rated capacities, operating characteristics, and accessories.
	B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.  Provide wiring diagrams for power, signal, and control wiring, where applicable.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 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.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases where applicable.  Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Provide cleanouts and all required accessories manufactured by one of the following:
	1. Josam Company.
	2. Smith, Jay R. Mfg. Co.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.
	5. Zurn Plumbing Products Group.

	B. Brass cleanout plugs shall conform to ASTM A74, ASME A112.3.1 or ASME A112.36.2N.
	C. Cleanout locations and details are indicated on the drawings and noted in Part 3.

	2.2 FLOOR DRAINS
	A. Provide cast-iron and/or stainless steel floor drains per the model numbers indicated on the drawings included all required accessories.  Provide drains manufactured by one of the following:
	1. Josam Company; Josam Div.
	2. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.
	5. Zurn Plumbing Products Group.

	B. Floor drains shall conform to the requirements of Section 412 of the International Plumbing Code.
	C. Floor drains to have removable strainers and constructed so the drain can be cleaned.
	D. Polyproplene Floor Drains:  Where indicated, on the drawings, provide polypropylene floor drains manufactured by Ipex Inc or equal.  Provide all accessories indicated and required.

	2.3 DRAINAGE PIPING SPECIALTIES
	A. 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 (DN 50):  4-inch- (100-mm-) minimum water seal.
	b. NPS 2-1/2 (DN 65) and Larger:  5-inch- (125-mm-) minimum water seal.


	B. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	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.

	C. 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.

	D. 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 (25-mm) enclosed air space between outside of pipe and inside of flashing collar extension, with counter flashing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. 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.

	B. For floor cleanouts in piping located below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. 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.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
	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.

	E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	G. Install through-penetration firestop assemblies at floor penetrations.
	H. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	K. Install vent caps on each vent pipe passing through roof.
	L. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	M. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	N. 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.

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to equipment to allow service and maintenance.

	3.3 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.  Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221412-Storm Drainage Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes storm drainage piping and accessories located inside the building.

	1.3 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. The installation shall comply with the requirements of the 2015 International Plumbing Code (I.P.C.) and any applicable local code amendments.  Verify the code with requirements with the local code officials before beginning the work.
	C. All piping and fittings are required to bear the identification of the manufacturer as required in Chapter 3; 303.1 of the IPC.  PVC pipe and fittings shall be third party certified per the requirements of the I.P.C.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Identification:  Each length of pipe and each pie fitting, trap, fixture material and device utilized in a plumbing system shall bear the identification of the manufacturer.
	B. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent.
	B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer:  ASTM F 656:  Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	D. Solvent Cement:  ASTM D 2564:  Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	2.3 CLEANOUTS
	A. Provide cleanouts and all required accessories manufactured by one of the following:
	1. Josam Company.
	2. Smith, Jay R. Mfg. Co.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.
	5. Zurn Plumbing Products Group.

	B. Brass cleanout plugs shall conform to ASTM A74, ASME A112.3.1 or ASME A112.36.2N.
	C. Cleanout locations and details are indicated on the drawings and noted in Part 3.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Aboveground storm drainage piping NPS 6 and smaller shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.2 PIPING INSTALLATION
	A. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.  Where piping is to be exposed, install piping at right angles or parallel to building walls.  Diagonal runs are prohibited unless spe...
	B. Install above ground PVC piping according to ASTM D 2665.
	C. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are...
	D. Install storm drainage piping at the following minimum slopes, unless otherwise indicated:
	1. Minimum 1 percent downward in direction of flow.


	3.3 JOINT CONSTRUCTION
	A. PVC Solvent-Cemented 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. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes.


	3.4 CLEANOUTS
	A. Install cleanouts in piping where indicated on the drawings and according to the following instructions unless otherwise indicated:
	1.  Use cleanouts the same size as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2.  Locate cleanouts at each change in direction of piping greater than 45 degrees.
	3. Locate cleanouts at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate cleanouts at base of each vertical soil and waste stack.
	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.  For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finis...

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. All sizes:  60 inches.
	2. Hanger spacing for 10 foot pipe lengths, without fittings, may be increased to 10 feet.

	B. Install supports for vertical cast-iron soil piping every 15 feet and at all floors.
	C. Install hangers for PVC piping with the following maximum horizontal spacing:
	1.  All sizes: Maximum 48 inches.
	D. Install supports for vertical PVC piping every 10 feet and at all floors.

	3.6 FIELD QUALITY CONTROL
	A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections.
	B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not enclose, cover, or put piping into operation until it has been inspected and approved.

	3.7 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.  Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.  Place plugs in ends of u...



	221620-Natural Gas Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes natural gas piping, valves and accessories.

	1.3 SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Piping materials and specialties.
	2. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	3. Pressure regulators.  Indicate pressure ratings and capacities.

	B. Welding certificates.
	C. Operation and Maintenance Data:  For gas valves and other accessories.

	1.4 QUALITY ASSURANCE
	A. The installation shall conform to the requirements of the 2009 International Fuel Gas Code and the requirements of the local utility company.  Verify the code with requirements with the local utility before beginning the work.
	B. Refer to the International Fuel Gas Code, Section 107, for the requirements of Inspections and Testing.  Coordinate requirements with the applicable code officials and the utility company representatives.
	C. 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.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. 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.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to any portion of the existing occupied facilities until receiving permission.  If interruption of the existing service is required, coordinate the work with the Ow...

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces.
	C. Coordinate and schedule the main gas service installation with the local utility supplier.  Prepare any permits and\or applications that may be required by the utility.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40.
	1. Malleable-Iron Threaded Fittings:  ASME B1.20.1.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding."


	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.
	5. Operating-Pressure Rating:  0.5 psig (3.45 kPa).
	6. End Fittings:  Zinc-coated steel.
	7. Threaded Ends:  Comply with ASME B1.20.1.
	8. Maximum Length:  72 inches (1830 mm).

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. 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 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  125 psig (862 kPa).

	D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. 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.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. Shut off valves are to conform to the requirements of the International Fuel Gas Code and the following standards, depending on gas pressure and application:
	1. ANSI Z21.15.
	2. ASME B16.44
	3. ASME B16.33

	B. General Requirements for Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating: 125 psig (862 kPa).
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch (25 mm) and smaller.
	6. Service Mark:  Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig (862 kPa).
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Body:  Bronze, complying with ASTM B 584.
	2. Ball:  Chrome-plated bronze.
	3. Stem:  Bronze; blowout proof.
	4. Seats:  Reinforced TFE; blowout proof.
	5. Packing:  Threaded-body packnut design with adjustable-stem packing.
	6. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. CWP Rating:  600 psig (4140 kPa).
	8. Listing:  Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. Line Pressure Regulators:  Comply with ANSI Z21.80.
	1. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	2. Springs:  Zinc-plated steel; interchangeable.
	3. Diaphragm Plate:  Zinc-plated steel.
	4. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	5. Orifice:  Aluminum; interchangeable.
	6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	9. Overpressure Protection Device:  Factory mounted on pressure regulator.
	10. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	11. Maximum Inlet Pressure: 5 psig.

	B. Appliance Pressure Regulators:  Comply with ANSI Z21.18.
	1. Body and Diaphragm Case:  die-cast aluminum.
	2. Springs:  Zinc-plated steel; interchangeable.
	3. Diaphragm Plate:  Zinc-plated steel.
	4. Seat Disc:  Nitrile rubber.
	5. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	6. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish.
	7. Regulator may include vent limiting device, instead of vent connection, if approved by authorities having jurisdiction.
	8. Maximum Inlet Pressure:  5 psig.


	2.6 DIELECTRIC FITTINGS
	A. Dielectric Unions:
	1. Minimum Operating-Pressure Rating: 150 psig (1034 kPa).
	2. Combination fitting of copper alloy and ferrous materials.
	3. Insulating materials suitable for natural gas.
	4. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded end connections that match piping system materials.


	2.7 LABELING AND IDENTIFYING
	A. Provide pipe identification for all gas piping installed within the building.  The identification markers shall have a yellow label with the word “GAS” marked in black letters.  Spacing shall be per the requirements of the International Fuel Gas Co...
	B. Below Grade Gas Piping:  Provide warning tape per the following:
	1. Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a prot...



	PART 3 -  EXECUTION
	3.1 OUTDOOR PIPING SCHEDULE
	A. Aboveground natural-gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.2 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 5 PSIG
	A. Aboveground branch piping shall be:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.3 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Two-piece, full-port, bronze ball valves with bronze trim.

	3.4 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.5 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install fittings for changes in direction and branch connections.
	C. 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.

	D. 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.  Tight...
	E. All piping to be installed a minimum of 4” above grade.  Where gas piping is located on a roof surface, the pipe is shall be a minimum of 4’ above the surface and properly supported.

	3.6 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.  Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls....
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.  Locate valves for easy access.
	F. Install natural-gas piping with a slope conforming to the requirements of the International Fuel Gas Code.  Install piping free of sags and bends.  Install fittings for changes in direction and branch connections.
	G. Install escutcheons at penetrations of interior walls, ceilings, and floors.
	H. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches (75 mm) long and same size as connected pipe.  Install with space below bottom o...

	I. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	J. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	K. Connect branch piping from top or side of horizontal piping.
	L. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	M. Do not use natural-gas piping as grounding electrode.
	N. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

	3.7 VALVE INSTALLATION
	A. Install a manual gas shutoff valve, in an accessible location, at the gas connection to all gas fired equipment and/or gas fueled appliances.  Shutoff valves to be installed per the following requirements:
	1. The valve is to be located within the same room as the equipment.
	2. The valve is to be located within 6’-0” of the equipment.
	3. The valve shall be installed upstream of the union, connector or disconnect device.

	B. Shutoff valves connected to emergency generators and other gaseous fueled equipment are to be installed per NFPA 37.
	C. Install pressure regulators with maintenance access space that is adequate for servicing and testing of the regulator.
	D. Install pressure regulators at locations suitable to the installation instructions provided by the connected equipment manufacturer.  Verify requirements prior to installation.

	3.8 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	B. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. 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.


	3.9 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports shall conform to the requirements of MSS SP-58.
	B. Support vertical piping at base and at each floor with a maximum spacing of 120”.
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS ¾ and NPS 1:  Maximum span, 96 inches.
	2. NPS 1-1/4 and larger:  Maximum span, 120 inches.


	3.10 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches (1800 mm) of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.11 LABELING AND IDENTIFYING
	A. Provide Identification and Labeling of all gas piping systems and components as required by the International Fuel Gas Code.
	B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below sub-grade under pavements and slabs.

	3.12 PAINTING
	A. Paint all exposed, exterior steel piping, valves, service regulators, service meters and meter bars, valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel semigloss.
	d. Color:  Gray.


	B. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.13 FIELD QUALITY CONTROL
	A. Perform all required tests and inspections.  Refer to Section 406 of the International Fuel Gas Code for requirements.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.14 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain earthquake valves.



	223305-Commercial Electric Domestic Water Heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes Commercial Electric Domestic water heaters and accessories.

	1.3 SUBMITTALS
	A. Product Data: For each domestic-water heater indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings:  Provide wiring diagrams for power, signal, and control wiring.
	C. Warranty:  Provide Manufacturer’s warranty.
	D. Operation and Maintenance Data: For water heaters to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain all Commercial Electric Domestic Water Heaters through one source and from a single manufacturer, regularly engaged in production of the required components.
	B. Electrical Components are to be UL Listed and labeled.

	1.5 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.6 WARRANTY
	A. Warranty: Manufacturer shall provide a warranty to replace the Storage Tank, including installation, any time up to three years past the date of substantial completion.


	PART 2 -  PRODUCTS
	2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS
	A. Manufacturers:  Subject to compliance with requirements, provide Commercial Electric Domestic Water Heaters manufactured by Bradford White.  Subject to review, equipment meeting the full requirements of the specifications and any project installati...
	1. Bosch.
	2. Rheem.
	3. A. O. Smith

	B. Domestic Water Heaters to meet the stand by loss requirements as indicated in the U.S. Department of Energy and ASHRAE/IESNA 90.1.
	C. Domestic Water Heaters Construction:
	1. 150 PSI working pressure.
	2. Glasslined storage tank with extruded high density anode rod.
	3. Heating Elements:  medium watt density with zinc plated copper sheath.  Each element to be controlled by an individual thermostat and high temperature cutoff switch.
	4. The outer jacket of the heater to have a baked enamel finish and shall enclose the tank with foam insulation.
	5. Provide electrical junction box with heavy duty terminal block on heaters with 30 gallon and larger storage.
	6. Provide ASME rated temperature and pressure relief valve.


	2.2 DOMESTIC WATER HEATER ACCESSORIES
	A. Domestic-Water Expansion Tanks:
	1. Description: Steel pressure-rated tank constructed with welded joints and factory-installed butyl-rubber diaphragm. Include air pre-charge to minimum system-operating pressure at tank.
	2. Construction:
	a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include ASME B1.20.1 pipe thread.
	b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Air-Charging Valve: Factory installed.

	3. Capacity and Characteristics: refer to contract drawings for model numbers.

	B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 (DN 20) with ASME B1.20.1 pipe threads or with ASME B1...
	C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1
	D. Heat-Trap Fittings: ASHRAE 90.2.
	E. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include relieving capacity at least as great as heat input, and include pressure setting less than domestic-water heater working-pressure rating. Select relief valves with ...
	F. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-water heater working-pressure rating.
	G. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Install electric, domestic-water heaters level and plumb.  Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are accessible.
	1. Install shutoff valves on domestic water supply piping to domestic-water heaters and on domestic-hot-water outlet piping.

	B. When temperature and pressure relief valves are not furnished with the water heaters install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks.
	C. Extend relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain.
	D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains. Install hose-end drain valves at low points in water piping for electric, domestic-water heaters that do not have tank drains.
	E. Install thermometers on outlet piping of domestic-water heaters.
	F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage tanks without integral or fitting-type heat traps.
	G. Fill electric, domestic-water heaters with water.
	H. Charge domestic-water compression tanks with air.

	3.2 CONNECTIONS
	A. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections as recommended by the manufacturer.
	B. Leak Test: After installation fill system and test for leaks. Repair leaks and retest until no leaks exist
	C. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Prepare final test and inspection reports.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain electric domestic-water heaters.



	224000-Plumbing Fixtures

	HVAC PDF
	230010-Basic Requirements-HVAC Construction
	230600-HVAC System TAB
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Testing, Adjusting and Balancing (TAB) work is to be provided a qualified TAB firm and shall be part of the HVAC Contractor’s work.
	B. Work under this section includes, but is not limited to, Testing, Adjusting and Balancing (TAB) of the following air systems, water systems and HVAC equipment:
	1. All constant-volume and variable air volume systems.
	2. Existing air systems in their entirety.

	C. All TAB work shall comply with the requirements of TAB procedures required by the Associated Air Balancing Council, National Environmental Balancing Bureau and ASHRAE.
	D. Coordinate and witness the installation work of the HVAC Contractor including all sub-contractors working for the HVAC Contractor and Electrical Contractor.  Provide progress inspections of the work to ensure the installation of all systems is prog...
	E. Submit balancing reports for all air systems.
	F. Validate the start-up and operation of all HVAC equipment and systems by the HVAC Contractor.
	G. Validate the start-up and operation of the HVAC Controls system.  Submit reports indicating the operation of all equipment, throughout the range of operation, meets the requirement of the Sequence of Operations.

	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. NEBB: National Environmental Balancing Bureau.
	C. TAB: Testing, adjusting, and balancing.

	1.4 SUBMITTALS
	A. Qualification Data:  Within 45 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified herein.

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB or AABC in the testing, adjusting and balancing of both air and water systems.  The firm shall guarantee that all work will be performed in accordance with the applicable NEBB / ...
	B. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation”.
	C. The TAB firm shall have a minimum of 5 years’ experience with projects of a similar size and scope.  Submit TAB firm qualifications within 30 days of the notice to proceed.

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the site and portions of the existing building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.  Review the project’s construction phasing ...


	PART 2 -  PRODUCTS
	2.1 DUCT ACCESSORY HARDWARE
	A. Instrument Test Ports:  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 the specified eternal duct insulation thickness.  P...


	PART 3 -  EXECUTION
	3.1 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.  Examine systems for installed balancing devices, such as test ports, ...
	B. Refer to the Contract Drawings for notes that relate to balancing of the air and water systems.
	C. Examine the approved shop drawing submittals for all HVAC systems and equipment prior to starting the TAB work.
	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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Division 23 Section Metal Ducts, and are properly separated from adjacent areas....
	F. 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 fo...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine operating safety interlocks and controls on HVAC equipment.
	K. 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.

	3.2 PREPARATION
	A. Verify all systems are complete, including controls, before starting the TAB work.

	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in the applicable NEBB or AABC standards.
	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, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors where required.
	3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish to meet the requirements of the installation.

	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.

	3.4 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. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	C. 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.
	D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	E. Verify that motor starters are equipped with properly sized thermal protection.
	F. Check dampers for proper position to achieve desired airflow path.
	G. Check for airflow blockages.
	H. Check condensate drains for proper connections and functioning.
	I. Check for proper sealing of air-handling-unit components.
	J. Where required, verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."
	K. Install instrument test holes in ducts at all required locations for testing and balancing purposes.

	3.5 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.  Measure air flows in main ducts and at terminal outlets and inlets.
	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.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	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, and air washers, under final balanced conditions.
	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. 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-cool...

	B. Adjust volume dampers for main duct, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of branch ducts.
	2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. Re-measure each branch duct after all have been adjusted.  Continue to adjust branch ducts to indicated airflows within specified tolerances.

	C. Measure air outlets and inlets without making adjustments.   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.  Adjust each outlet in same r...
	E. Measure and verify ventilation air flows are as indicated on the equipment schedules.

	3.6 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 manufactur...
	C. ECM Motors: Obtain and review manufacturer’s information which indicates methods and procedures to balance air flow.

	3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.8 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.  Include a certification sheet at the front of the report's binder, signed and sealed by the certified test...
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. 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 general data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name and location.
	4. Architect's and Engineer’s name and address.
	5. Contractor's name and address.
	6. Report date.
	7. Signature of TAB supervisor who certifies the report.
	8. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	9. Summary of contents.
	10. Data for terminal units, including manufacturer's name, type, size, and fittings.
	11. Notes to explain why certain final data in the body of reports vary from indicated values.
	12. Test conditions for fans and pump performance forms.

	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. Duct, outlet, and inlet sizes.
	3. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	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.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Total system static pressure in inches w.g.
	c. Fan rpm.
	d. Discharge static pressure in inches w.g.
	e. Filter static-pressure differential in inches w.g.
	f. Dirty filter setpoint.
	g. Preheat-coil static-pressure differential in inches w.g.
	h. Cooling-coil static-pressure differential in inches w.g.
	i. Heating-coil static-pressure differential in inches w.g.
	j. Outdoor airflow in cfm.
	k. Return airflow in cfm.
	l. Outdoor-air damper position.
	m. Return-air damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.
	e. Fin spacing in fins per inch o.c.
	f. Make and model number.
	g. Face area in sq. ft.
	h. Tube size in NPS.
	i. Tube and fin materials.
	j. Circuiting arrangement.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Average face velocity in fpm.
	c. Air pressure drop in inches w.g.
	d. Outdoor-air, wet- and dry-bulb temperatures in deg. F.
	e. Return-air, wet- and dry-bulb temperatures in deg. F.
	f. Entering-air, wet- and dry-bulb temperatures in deg. F.
	g. Leaving-air, wet- and dry-bulb temperatures in deg. F.
	h. Water flow rate in gpm.
	i. Water pressure differential in feet of head or psig.
	j. Entering-water temperature in deg. F.
	k. Leaving-water temperature in deg. F.
	l. Refrigerant expansion valve and refrigerant types.
	m. Refrigerant suction pressure in psig.
	n. Refrigerant suction temperature in deg. F.
	o. Inlet steam pressure in psig.


	G. Gas- and Oil-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btu/h.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches, and bore.
	n. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Entering-air temperature in deg. F.
	c. Leaving-air temperature in deg. F.
	d. Air temperature differential in deg. F.
	e. Entering-air static pressure in inches w.g.
	f. Leaving-air static pressure in inches w.g.
	g. Air static-pressure differential in inches w.g.
	h. Low-fire fuel input in Btu/h.
	i. High-fire fuel input in Btu/h.
	j. Manifold pressure in psig.
	k. High-temperature-limit setting in deg. F.
	l. Operating set point in Btu/h.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.


	H. 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 w.g.
	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.


	I. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.9 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing is 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.

	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, submit the final report for review.
	2. The Owner may 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 busin...
	3. 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."
	4. 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.

	3.10 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.



	230700-HVAC System Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes insulation materials and accessories for insulating HVAC system piping, ductwork, and equipment.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).

	1.4 QUALITY ASSURANCE
	A. Duct and pipe insulation, including adhesives, shall have a flame spread index not more than 25 and a smoke-developed index of not more than 50 when tested in accordance with ASTM E 84 or UL 723, using the procedures of ASTM E2231.   Duct coverings...
	B. All insulation values are to meet the requirements of the applicable edition of the International Energy Conservation Code.
	C. Insulation installed on the exterior of ducts, located within the building, shall bear identification at intervals not greater than 36” with the name of the manufacturer, the R value at the specified installed thickness and the flame spread and smo...

	1.5 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.  Store materials providing protection from the elements.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields.  Coordinate clearance requirements with the duct and piping.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 1136 with factory-applied FSK jacket.  Insulation conductivity (k) shall not exceed 0.27 Btu per inch/h – ft2 – deg. F.
	1. Products:  Subject to compliance with requirements, provide Johns Manville Microlite insulation or equal products manufactured by one of the following:
	a. CertainTeed Corp.
	b. Knauf Insulation.
	c. Owens Corning.


	B. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  For duct and plenum applications, provide insulation with factory-applied FSK jacket.
	1. Subject to compliance with requirements, provide Johns Manville 800 Series Spin-Glas insulation or equal products manufactured by one of the following:
	a. CertainTeed Corp.
	b. Knauf Insulation.
	c. Owens Corning.
	d. Manson Insulation.



	2.2 CEMENTS, ADHESIVES, SEALANTS AND MASTICS
	A. Provide all required types of cements, adhesives, sealants, mastics and other accessories required to install all insulation materials and systems.  Prepare surfaces as required by the insulation manufacturers.  Install cements, adhesives, sealants...


	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes per the manufacturer’s instruction.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of 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. Keep insulation materials dry during application and finishing.
	F. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	G. Install insulation with least number of joints practical.
	H. 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.

	I. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	J. Install insulation with factory-applied jackets per manufacturer’s instructions.
	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	M. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.2 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.  Seal penetrations with flashing sealant.
	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrat...

	3.3 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes per manufacturer’s instructions.  Where vapor barriers are required, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.  For insulation with factory-...
	B. Insulation Installation on Pipe Fittings, Elbows, 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.

	C. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins, apply adhesives according to manufacturer's recommended coverage rates per unit area.
	1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	2. 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.
	3. 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.

	D. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.  Apply adhesives according to manufacturer's recommended coverage rates per unit area.
	1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. Install insulation on rectangular duct elbows...
	2. 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.


	3.4 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation is indicated on the drawings, secure the insulation to ducts and duct hangers and supports to maintain a continuous fire rating.  Insulate duct access panels and doors to achieve same fire rating as duct.  Install fire-s...

	3.5 DUCT INSULATION SCHEDULE, GENERAL
	A. Duct systems requiring insulation on the exterior of the ducts:
	1. Indoor, concealed supply, return and outdoor air ducts.
	2. Indoor, exposed supply, return and outdoor ducts located in an unconditioned space.

	B. Items Not Insulated:
	1. Exposed supply and return ducts located in conditioned spaces.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.


	3.6 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Supply air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 8.0; with vapor barrier having a maximum permeance of 0.05 perm.

	B. Return air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 6.0; with vapor barrier having a maximum permeance of 0.05 perm.

	C. Outdoor air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 8.0; with vapor barrier having a maximum permeance of 0.05 perm.

	D. Exposed supply-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  2 inches thick, 3-lb/cu. ft. density, “R” 8.7 with vapor barrier.

	E. Exposed return-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  1-1/2 inches and 3-lb/cu. ft. density, “R” 6.5 with vapor barrier.

	F. Exposed outdoor-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  2 inches thick and 3-lb/cu. ft. density, “R” 8.7 with vapor barrier.




	233110-Metal Ducts
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes metal ducts and accessories for various types of air distribution systems.

	1.3 SUBMITTALS
	A. Shop Drawings:  Provide ductwork shop drawings to indicate the dimensioned locations and elevations of all ducts and duct accessories.
	B. Provide submittal data for Cable Support Systems with SMACNA STRI verification.
	C. Product data for each of the following products:
	1. Duct liner and adhesives.
	2. Duct sealants.


	1.4 PERFORMANCE REQUIREMENTS
	A. 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 ...

	1.5 QUALITY ASSURANCE
	A. Comply with the requirements of NFPA 90A and 90B.
	B. The installation of all ductwork shall comply with the requirements of the 2015 International Mechanical Code and all applicable local codes and code amendments.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Protect all ductwork, accessories and purchased products from damage during shipping, storage and handling.  Prevent dirt and moisture from entering ducts and duct fittings.  Store ductwork in an area which is protected from the weather.  All ductw...


	PART 2 -  PRODUCTS
	2.1 SINGLE WALL RECTANGULAR DUCTS AND FITTINGS
	A. Refer to and comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Rectangular Duct Construction," for fabrication of ducts based on the static-pressure class indicated in Part 3 of this specification.
	B. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 2.
	C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select and fabricate seam, joint, reinforcement types and sealing requirements and according to the requirements in Chapter 2 for required static-pressure class, applicable sealing requirement...
	D. Duct fittings:  fabricate elbows, turning vanes, branch connecters, offsets and transitions in accordance with Chapter 4 of the SMACNA "HVAC Duct Construction Standards - Metal and Flexible."
	1. Radius elbows:  type RE 1 with a center line radius equal to 1.5 times the duct width.
	2. Square throat elbows: type RE 2 with turning vanes per figure 4-3 and 4.4.
	3. Branch connections: 45 degree entry.


	2.2 SINGLE WALL ROUND 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. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 3.
	C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and sealing requirements and fabricate according to the requirements in Chapter 3 for required static-pressure class, applicable sealing requirements, d...
	D. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3.
	1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter.
	2. Tees and laterals: fabricate per figure 3-5


	2.3 SPIRAL SEAM 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) of the inner duct.
	C. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 3.
	D. Longitudinal Seam shall be a spiral lock seam per figure 3-2
	E. Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and sealing requirements and fabricate according to the requirements in Chapter 3 for required static-pressure class, applicable sealing requirements, duct-support interva...
	F. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3.
	1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter.
	2. Conical tees and laterals: fabricate per figure 3-6.

	G. Provide spiral duct and fittings with a PVC coating where indicated on the drawings.  PVC coating to be 4 mils thick and applied to the interior and exterior of the ducts and fittings.

	2.4 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 f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation: G60 for interior ductwork conveying non-hazardous materials; G90 for interior ductwork conveying hazardous materials; G90 for exterior ducts without exterior insulation.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized and suitable for painting.

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. 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.

	2.5 DUCT LINER
	A. Fibrous-Glass Duct Liner:  Comply with, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. CertainTeed Corporation.
	b. Johns Manville.
	c. Knauf Insulation.
	d. Owens Corning.

	2. Materials:  ASTM C 1071; surfaces exposed to airstream shall have a factory applied coating to prevent erosion of glass fibers and a factory applied coating on the edge of the liner.
	a. Thickness: 1 inch or as noted on the drawings.
	b. Density:  2.0 pcf.
	c. Thermal performance: “R” equals 4.2 for 1” thick; 6.0 for 1.5” thick; 8.0 for 2” thick.
	d. Sound Absorption Coefficient (NRC):  0.70 for 1” thick; 0.80 for 1.5” thick; 0.85 for 2” thick.
	e. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
	f. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
	f.  Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall be tested for efficacy by an NR...


	B. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," and manufacturer’s instructions.
	1. Where lined ducts are indicated, the duct dimensions indicated on the drawings are the metal size.  The net free area size of the duct is the metal size minus the liner thickness.
	2. Adhere to a single layer of liner with adhesive coverage per the manufacturer’s recommendations.
	3. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
	4. Butt transverse joints without gaps, and coat joint with adhesive.
	5. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.
	6. Secure liner with mechanical fasteners per SMACNA standards and the manufacturer’s recommendations.
	7. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:
	a. Fan discharges.
	b. Intervals of lined duct preceding unlined duct.

	8. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wit...


	2.6 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. 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 (2500 Pa), positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	C. 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. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive or negative.
	11. Service:  Indoor or outdoor.
	12. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. 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).

	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.7 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. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," "Rectangular Duct Hangers Minimum Size," - "Minimum Hanger Sizes for Round Duct."
	D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	E. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.
	3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate.

	F. Cable Support Systems:  Provide cable support systems and accessories that have been verified through the SMACNA Testing and Research Institute (STRI).
	1. Manufacturers:
	a. Duro Dyne.
	b. Gripple Hang-Fast Systems.




	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Fabricate, install and support ductwork and accessories according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	B. The installing contractor is required to field verify all duct locations and elevations prior to fabrication of the ductwork.
	C. 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 ...
	D. Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and electrical equipment spaces and enclosures.  Do not locate ducts over electrical panels.
	E. Install round and flat-oval ducts in maximum practical lengths.
	F. Install ducts with fewest possible joints.  Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	G. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	J. Where ducts pass through non-fire-rated interior masonry or drywall partitions and any type of exterior wall(s), cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Over...
	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.  Provide firestopping as specified in Section 2305...
	L. Paint interiors of metal ducts that do not have duct liner for 24 inches upstream of registers and grilles.  Apply one coat of flat, black, latex finish coat over a compatible galvanized-steel primer.
	M. Refer to contract drawings for locations where sprinklers are to be located within various duct systems.  Coordinate locations with the sprinkler installer. Refer to contract drawing details for work required for a complete duct installation.

	3.2 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 weld...
	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.

	3.3 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."

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports and the requirements of the International Mechanical Code Section 603.  Support spacing of all hangers shall be per SMACNA standards but ...
	B. Supports for Clothes Dryer exhaust ducts shall be at a maximum spacing of 4’-0”.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," "Rectangular Duct Hangers Minimum Size," and "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 in...
	D. 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 12 feet.
	E. 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.

	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.
	G. Cable Support Systems:  Where ducts are exposed to view in finished areas provide cable duct support systems installed per the manufacture’s installation instructions.

	3.5 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.

	3.6 DUCT CLEANING
	A. Where indicated on the contract drawings mechanically clean all ductwork connected to existing systems as described in this specification section.
	B. New duct system installations: manually clean ductwork internally, section by section as it is installed, of dust and debris.  Clean external surfaces of foreign substances which might cause corrosive deterioration of metal or, where ductwork is to...
	C. 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 and liner as recommended by duct liner manufacturer. ...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	D. 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.

	E. 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.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, 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.


	3.7 MECHANICAL DUCT CLEANING METHODOLOGY
	A. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	B. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	C. 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.
	D. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	E. 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.
	F. Provide drainage and cleanup for wash-down procedures.
	G. 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.

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with G90 galvanized sheet steel.
	B. Supply Ducts:
	1. Ducts Connected to the discharge of Rooftop Units:
	a. Pressure class:  positive 2-inch wg.
	b. Minimum SMACNA seal class:  B.


	C. Return Ducts:
	1. Pressure Class:  Positive or negative 2-inch wg.
	a. Interior ducts:  minimum SMACNA seal class B.
	b. Exterior ducts:  minimum SMACNA seal class B.


	D. Exhaust Ducts:
	1. Pressure Class:  Positive or negative 1-inch wg.
	a. Minimum SMACNA seal class: B if negative pressure, and B if positive pressure.


	E. Outdoor-Air:
	1. Pressure Class:  positive or negative 1-inch wg.
	a. Minimum SMACNA Seal Class:  B.


	F. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Elbows: type RE-1 with a center line radius of R= (3W)/2
	b. Square (mitered) Elbows: type RE-2 with the fitting width (W) equal.

	2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners."
	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) Radius-to Diameter Ratio = 1.5.



	G. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-5, "Divided Flow Branches."
	a. Type 2 or 3 as indicated on the contract drawings.

	2. 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.

	3. 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." Provide fittings as indicated on the contract drawings.




	233300-Duct Accessories
	233710-Diffusers, Registers and Grilles
	237410-Packaged Rooftop Air Handling Units
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged rooftop air-handling units and accessories.

	1.3 SUBMITTALS
	A. Product Data:  Include manufacturer's technical data for each unit, including rated capacities, dimensions, required clearances, characteristics, furnished specialties, and accessories.
	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.
	C. Wiring Diagrams:  Power, signal, and control wiring.
	D. Operation and Maintenance Data for all units.
	E. Warranty:  Special warranty specified in this Section.

	1.4 QUALITY ASSURANCE
	A. ARI Compliance:
	1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for RTUs.
	2. Comply with ARI 270 for testing and rating sound performance for RTUs.

	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.

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer agrees to replace components of the units that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Compressors:  five years from date of Substantial Completion.


	1.6 EXTRA MATERIALS
	A. In addition to the equipment and materials furnished with each unit, furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1.  Filters: Two complete sets of each type filter, for each air-handling unit.
	2. Fan Belts:  One set for each air-handling unit fan.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide units manufactured by The Trane Company.  Units manufactured by the following may be acceptable if performance and other operating characteristics are equal:
	1. Carrier Corporation.
	2. Daikin.


	2.2 GENERAL UNIT DESCRIPTION
	A. Unit(s) furnished and installed shall be cooling only packaged rooftops as scheduled on contract documents.  Cooling capacity ratings shall be based on ARI Standard.  Unit(s) shall consist of insulated weather-tight casing with compressor(s), air-c...

	2.3 CASING
	A. Cabinet: Galvanized steel, phosphatized, and finished with an air-dry paint coating with removable access panels. Structural members shall be 18-gauge with access doors and removable panels of minimum 20-gauge.  Unit’s cabinet surface shall be test...
	B. Access Panels:  Water- and air-tight panels with handles shall provide access to filters, return and\or supply air fan section(s), evaporator coil section, and unit control section.
	C. Unit’s base pan shall have a raised 1 1/8 inch high lip around the supply and return openings for water integrity.
	D. Insulation: Provide 1/2 inch thick fiberglass insulation with foil face on all exterior panels in contact with the return and conditioned air stream.  All edges must be captured so that there is no insulation exposed in the air stream.
	E. Provide openings either on side of unit or through the base for power, control, condensate, and gas connections.
	F. The base of the unit shall have 3 sides for forklift provisions.  The base of the units shall have rigging/lifting holes for crane maneuvering.

	2.4 FANS AND MOTORS
	A. Provide evaporator fan section with forward curved, double width, double inlet, centrifugal type fan.  Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent lubrication fittings.  Provide units 5 tons and below with direc...
	B. Outdoor and Indoor Fans shall be permanently lubricated and have internal thermal overload protection.  Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the vertical discharge position.  Provide shafts constr...

	2.5 EVAPORATOR COILS
	A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil.
	B. Provide an independent expansion device for each refrigeration circuit.  Factory pressure tested at 450 psig and leak tested at 200 psig.
	C. Provide a removable, reversible, cleanable double sloped drain pan for base of evaporator coil constructed of PVC.

	2.6 CONDENSER SECTION
	A. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be statically balanced.  Motors shall be permanently lubricated, with integral thermal overload protection in a weather tight casing.
	B. Outdoor-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.

	C. Hot-Gas Reheat Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.


	2.7 REFRIGERANT SYSTEM
	A. Compressor(s):  Provide scroll compressor with direct drive operating at 3600 rpm. Integral centrifugal oil pump. Provide suction gas cooled motor with winding temperature limits and compressor overloads.
	B. Provide each unit with single or dual refrigerant circuits as noted on the drawings, factory-supplied completely piped with liquid line filter-drier, suction and liquid line pressure ports.

	2.8 FILTERS
	A. Factory installed filters shall mount integral within the unit and shall be accessible through access panels.  2 inch thick filters shall be provided and installed.

	2.9 DAMPERS
	A. Outdoor-Air Damper:  Linked damper blades, for 0 to 25 percent outdoor air, with motorized damper filter.
	B. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  Connect operating rods with common linkage and interconn...
	1. Damper Motor:  Modulating with adjustable minimum position.
	2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1-2004, with bird screen and hood.


	2.10 ELECTRICAL POWER CONNECTION
	A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.11 CONTROLS
	A. Basic Unit Controls: Each unit shall have microprocessor controller for heating, cooling, de-humidification, and economizer control. Each unit shall have single zone VAV control sequence.

	2.12 ACCESSORIES
	A. Electric heater with integral thermostat maintains minimum 50 deg F (10 deg C) temperature in gas burner compartment.
	B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if required
	C. Coil guards of painted, galvanized-steel wire.
	D. Hail guards of galvanized steel, painted to match casing.
	E. Condensate overflow switch.
	F. Programable zone sensor and space humidity sensor.

	2.13 ROOF CURBS
	A. Refer to drawings for the type of curb required for the specified roofing system and the required curb height.  Furnish curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof insulation or as required to suit th...
	B. Curbs shall to be fully gasketed between the curb top and unit bottom with the curb providing full perimeter support, cross structure support and air seal for the unit.  Curb gasket shall be furnished within the control compartment of the rooftop u...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Examine roofs for suitable conditions where RTUs will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Roof curb:  furnish a roof curb for all roof mounted units.  Where roof curbs are shipped in a knockdown fashion provide labor to assemble the curbs.  Provide locations of roof curbs for installation by the others.  Install the roof mounted air han...

	3.3 CONNECTIONS
	A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	B. Install piping adjacent to units to allow service and maintenance.
	C. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the general arrangement of ducts.  Install ducts to termination at top of roof curb.  Remove roof decking only as required for passage of ducts.  Do not ...

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	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.

	D. Remove and replace malfunctioning units and retest as specified above.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.  Complete installation and startup checks according to manufacturer's written instructions.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.
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