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SECTION 072100 - THERMAL 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: 

1. Extruded polystyrene foam-plastic board. 
2. Molded polystyrene foam-plastic board. 
3. Polyisocyanurate foam-plastic board. 
4. Glass-fiber blanket. 
5. Glass-fiber board. 
6. Mineral-wool blanket. 
7. Mineral-wool board. 
8. Loose-fill insulation. 
9. Spray-applied cellulosic insulation. 
10. Cellular glass. 
11. Reflective insulations. 

B. Related Requirements: 

1. Section 042000 "Unit Masonry" for insulation installed in masonry cells. 
2. Section 061600 "Sheathing" for foam-plastic board sheathing installed directly over wood 

or steel framing. 
3. [Section 071326 "Self-Adhering Sheet Waterproofing"] [Section 071353 

"Elastomeric Sheet Waterproofing"] [Section 071354 "Thermoplastic Sheet 
Waterproofing"] [Section 071413 "Hot Fluid-Applied Rubberized Asphalt 
Waterproofing"] [Section 071416 "Cold Fluid-Applied Waterproofing"] for insulated 
drainage panels installed with plaza deck insulation. 

4. Section 072119 "Foamed-in-Place Insulation" for spray-applied polyurethane foam 
insulation. 

5.  [Section 075213 "Atactic-Polypropylene (APP) Modified Bituminous Membrane 
Roofing"] [Section 075216 "Styrene-Butadiene-Styrene (SBS) Modified Bituminous 
Membrane Roofing"] [Section 075323 "Ethylene-Propylene-Diene-Monomer (EPDM) 
Roofing"] [Section 075419 "Polyvinyl-Chloride (PVC) Roofing"] [Section 075423 
"Thermoplastic Polyolefin (TPO) Roofing"] [Section 075552 "Modified Bituminous 
Protected Membrane Roofing"] for insulation specified as part of roofing construction. 

6. [Section 092300 "Gypsum Plastering"] [Section 092400 "Portland Cement 
Plastering"] [Section 092613 "Gypsum Veneer Plastering"] [Section 092900 
"Gypsum Board"] for sound attenuation blanket used as acoustic insulation. 
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1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled 
content and cost. 

2. Product Data: For adhesives, indicating VOC content. 
3. Laboratory Test Reports: For adhesives, indicating compliance with requirements for low-

emitting materials. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

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

1.5 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Factory Mutual System Classification: When included as part of a roof system provide materials 
rated by FM for Class 1 - 90 wind uplift or as specified in the appropriate roofing section of the 
Northwestern University Technical Standards. 

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 installation. 

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. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral 
designators in ASTM C 578 are assigned in a fixed random sequence, and their numeric order 
does not reflect increasing strength or other characteristics. 

http://www.arcomnet.com/sustainable_design.aspx?topic=7
http://www.arcomnet.com/sustainable_design.aspx?topic=11
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B. Extruded Polystyrene Board, Type X: ASTM C 578, Type X, 15-psi (104-kPa) minimum 
compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 
and 450, respectively, per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

C. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi (173-kPa) minimum 
compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 
and 450, respectively, per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

D. Extruded Polystyrene Board, Type IV, Drainage Panels: ASTM C 578, Type IV, 25-psi (173-
kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed 
indexes of 25 and 450, respectively, per ASTM E 84; fabricated with shiplap or channel edges 
and with one side having grooved drainage channels. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

E. Extruded Polystyrene Board, Type VI: ASTM C 578, Type VI, 40-psi (276-kPa) minimum 
compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

F. Extruded Polystyrene Board, Type VI, Drainage Panels: ASTM C 578, Type VI, 40-psi (276-
kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed 

http://www.specagent.com/Lookup?ulid=11256
http://www.specagent.com/Lookup?uid=123457003893
http://www.specagent.com/Lookup?uid=123457003894
http://www.specagent.com/Lookup?ulid=11257
http://www.specagent.com/Lookup?uid=123457003897
http://www.specagent.com/Lookup?uid=123457003898
http://www.specagent.com/Lookup?ulid=11258
http://www.specagent.com/Lookup?uid=123457003902
http://www.specagent.com/Lookup?uid=123457003903
http://www.specagent.com/Lookup?ulid=11259
http://www.specagent.com/Lookup?uid=123457003906
http://www.specagent.com/Lookup?uid=123457003907
http://www.specagent.com/Lookup?uid=123457003908
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indexes of 25 and 450, respectively, per ASTM E 84; fabricated with shiplap or channel edges 
and with one side having grooved drainage channels. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Kingspan Insulation Limited. 

G. Extruded Polystyrene Board, Type VII: ASTM C 578, Type VII, 60-psi (414-kPa) minimum 
compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

H. Extruded Polystyrene Board, Type VII, Drainage Panels: ASTM C 578, Type VII, 60-psi (414-
kPa) minimum compressive strength; maximum flame-spread and smoke-developed indexes of 
25 and 450, respectively, per ASTM E 84; fabricated with shiplap or channel edges and with 
one side having grooved drainage channels. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

I. Extruded Polystyrene Board, Type V: ASTM C 578, Type V, 100-psi (690-kPa) minimum 
compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Owens Corning. 

2.2 MOLDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Molded Polystyrene Board, Type I: ASTM C 578, Type I, 10-psi (69-kPa) minimum compressive 
strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Atlas EPS; a Division of Atlas Roofing Corporation. 

http://www.specagent.com/Lookup?ulid=11260
http://www.specagent.com/Lookup?uid=123457003911
http://www.specagent.com/Lookup?uid=123457003912
http://www.specagent.com/Lookup?uid=123457003914
http://www.specagent.com/Lookup?ulid=11261
http://www.specagent.com/Lookup?uid=123457003916
http://www.specagent.com/Lookup?uid=123457003917
http://www.specagent.com/Lookup?ulid=11262
http://www.specagent.com/Lookup?uid=123457003920
http://www.specagent.com/Lookup?uid=123457003921
http://www.specagent.com/Lookup?ulid=11263
http://www.specagent.com/Lookup?uid=123457003920
http://www.specagent.com/Lookup?uid=123457003921
http://www.specagent.com/Lookup?ulid=11264
http://www.specagent.com/Lookup?uid=123457062817
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b. DiversiFoam Products. 
c. Insulfoam-a division of Carlisle Construction Materials Inc. 

B. Molded Polystyrene Board, Type VIII: ASTM C 578, Type VIII, 13-psi (90-kPa) minimum 
compressive strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ACH Foam Technologies, Inc. 
b. Atlas EPS; a Division of Atlas Roofing Corporation. 
c. DiversiFoam Products. 

C. Molded Polystyrene Board, Type II: ASTM C 578, Type II, 15-psi (104-kPa) minimum 
compressive strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ACH Foam Technologies, Inc. 
b. Atlas EPS; a Division of Atlas Roofing Corporation. 
c. DiversiFoam Products. 
d. Insulfoam-a division of Carlisle Construction Materials Inc. 

D. Molded Polystyrene Board, Type IX: ASTM C 578, Type IX, 25-psi (173-kPa) minimum 
compressive strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ACH Foam Technologies, Inc. 
b. Atlas EPS; a Division of Atlas Roofing Corporation. 
c. DiversiFoam Products. 
d. Insulfoam-a division of Carlisle Construction Materials Inc. 

E. Molded Polystyrene Board, Type XIV: ASTM C 578, Type XIV, 40-psi (276-kPa) minimum 
compressive strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ACH Foam Technologies, Inc. 
b. Atlas EPS; a Division of Atlas Roofing Corporation. 
c. Insulfoam-a division of Carlisle Construction Materials Inc. 

F. Molded Polystyrene Board, Type XV: ASTM C 578, Type XV, 60-psi (414-kPa) minimum 
compressive strength. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ACH Foam Technologies, Inc. 
b. Atlas EPS; a Division of Atlas Roofing Corporation. 
c. Insulfoam-a division of Carlisle Construction Materials Inc. 

http://www.specagent.com/Lookup?uid=123457003928
http://www.specagent.com/Lookup?uid=123457003929
http://www.specagent.com/Lookup?ulid=11265
http://www.specagent.com/Lookup?uid=123457003934
http://www.specagent.com/Lookup?uid=123457062818
http://www.specagent.com/Lookup?uid=123457003932
http://www.specagent.com/Lookup?ulid=11266
http://www.specagent.com/Lookup?uid=123457003936
http://www.specagent.com/Lookup?uid=123457020343
http://www.specagent.com/Lookup?uid=123457003937
http://www.specagent.com/Lookup?uid=123457003938
http://www.specagent.com/Lookup?ulid=11267
http://www.specagent.com/Lookup?uid=123457003941
http://www.specagent.com/Lookup?uid=123457062823
http://www.specagent.com/Lookup?uid=123457003942
http://www.specagent.com/Lookup?uid=123457003943
http://www.specagent.com/Lookup?ulid=11268
http://www.specagent.com/Lookup?uid=123457003946
http://www.specagent.com/Lookup?uid=123457020344
http://www.specagent.com/Lookup?uid=123457003947
http://www.specagent.com/Lookup?ulid=11269
http://www.specagent.com/Lookup?uid=123457003950
http://www.specagent.com/Lookup?uid=123457020345
http://www.specagent.com/Lookup?uid=123457003951
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2.3 POLYISOCYANURATE FOAM-PLASTIC BOARD 

A. Polyisocyanurate Board, Foil Faced: ASTM C 1289, foil faced, Type I, Class 1 or 2. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Atlas Roofing Corporation. 
b. Carlisle Coatings & Waterproofing Inc. 
c. Dow Chemical Company (The). 
d. Firestone Building Products. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

B. Polyisocyanurate Board, Glass-Fiber-Mat Faced: ASTM C 1289, glass-fiber-mat faced, Type II, 
Class 2. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Atlas Roofing Corporation. 
b. Carlisle Coatings & Waterproofing Inc. 
c. Firestone Building Products. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

2.4 GLASS-FIBER BLANKET 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

B. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 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. 

C. Glass-Fiber Blanket, Polypropylene-Scrim-Kraft Faced: ASTM C 665, Type II (nonreflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane 
is a vapor barrier). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 

http://www.specagent.com/Lookup?ulid=11270
http://www.specagent.com/Lookup?uid=123457079110
http://www.specagent.com/Lookup?uid=123457050799
http://www.specagent.com/Lookup?uid=123457003868
http://www.specagent.com/Lookup?uid=123457003871
http://www.specagent.com/Lookup?ulid=11271
http://www.specagent.com/Lookup?uid=123457079103
http://www.specagent.com/Lookup?uid=123457050800
http://www.specagent.com/Lookup?uid=123457003874
http://www.arcomnet.com/sustainable_design.aspx?topic=30
http://www.specagent.com/Lookup?ulid=11272
http://www.specagent.com/Lookup?uid=123457003954
http://www.specagent.com/Lookup?uid=123457003956
http://www.specagent.com/Lookup?uid=123457003955
http://www.specagent.com/Lookup?ulid=11273
http://www.specagent.com/Lookup?uid=123457003960
http://www.specagent.com/Lookup?uid=123457003961
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c. Knauf Insulation. 

D. Glass-Fiber Blanket, Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class C (faced 
surface not rated for flame propagation); Category 1 (membrane is a vapor barrier). 

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. 

E. Glass-Fiber Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class A 
(faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor 
barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. 

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. 

F. Glass-Fiber Blanket, Foil Faced: ASTM C 665, Type III (reflective faced), Class B (faced surface 
with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a vapor 
barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. 

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. 

2.5 GLASS-FIBER BOARD 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

C. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for 
combustion characteristics. Nominal density of 2.25 lb/cu. ft (36 kg/cu. m), thermal resistivity of 
4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 

http://www.specagent.com/Lookup?uid=123457003962
http://www.specagent.com/Lookup?ulid=11274
http://www.specagent.com/Lookup?uid=123457003965
http://www.specagent.com/Lookup?uid=123457003967
http://www.specagent.com/Lookup?uid=123457003966
http://www.specagent.com/Lookup?ulid=11275
http://www.specagent.com/Lookup?uid=123457003971
http://www.specagent.com/Lookup?uid=123457003973
http://www.specagent.com/Lookup?uid=123457003972
http://www.specagent.com/Lookup?ulid=11276
http://www.specagent.com/Lookup?uid=123457003977
http://www.specagent.com/Lookup?uid=123457003979
http://www.specagent.com/Lookup?uid=123457003978
http://www.arcomnet.com/sustainable_design.aspx?topic=67
http://www.arcomnet.com/sustainable_design.aspx?topic=30
http://www.specagent.com/Lookup?ulid=11277
http://www.specagent.com/Lookup?uid=123457003983
http://www.specagent.com/Lookup?uid=123457003984
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c. Knauf Insulation. 

D. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-
scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively, per ASTM E 84. Nominal density of 2.25 lb/cu. ft. (36 kg/cu. m), 
thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

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. 

E. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for 
combustion characteristics. Nominal density of 3 lb/cu. ft. (48 kg/cu. m), thermal resistivity of 4.3 
deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

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. 

F. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-
scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively, per ASTM E 84. Nominal density of 3 lb/cu. ft. (48 kg/cu. m), thermal 
resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

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. 

G. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for 
combustion characteristics. Nominal density of 4.25 lb/cu. ft. (68 kg/cu. m), thermal resistivity of 
4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

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. 

H. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-
scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively, per ASTM E 84. Nominal density of 4.25 lb/cu. ft. (68 kg/cu. m), 
thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

http://www.specagent.com/Lookup?uid=123457003985
http://www.specagent.com/Lookup?ulid=11278
http://www.specagent.com/Lookup?uid=123457003988
http://www.specagent.com/Lookup?uid=123457003989
http://www.specagent.com/Lookup?uid=123457003990
http://www.specagent.com/Lookup?ulid=11279
http://www.specagent.com/Lookup?uid=123457003993
http://www.specagent.com/Lookup?uid=123457003994
http://www.specagent.com/Lookup?uid=123457003995
http://www.specagent.com/Lookup?ulid=11280
http://www.specagent.com/Lookup?uid=123457003998
http://www.specagent.com/Lookup?uid=123457003999
http://www.specagent.com/Lookup?uid=123457004000
http://www.specagent.com/Lookup?ulid=11281
http://www.specagent.com/Lookup?uid=123457003998
http://www.specagent.com/Lookup?uid=123457003999
http://www.specagent.com/Lookup?uid=123457004000
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1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 

I. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for 
combustion characteristics. Nominal density of 6 lb/cu. ft. (96 kg/cu. m), thermal resistivity of 4.4 
deg F x h x sq. ft./Btu x in. at 75 deg F (30.5 K x m/W at 24 deg C). 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 

J. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-
scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively, per ASTM E 84. Nominal density of 6 lb/cu. ft. (96 kg/cu. m), thermal 
resistivity of not less than 4.34 deg F x h x sq. ft./Btu x in. at 75 deg F (30.1 K x m/W at 24 
deg C). 

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. 

2.6 MINERAL-WOOL BLANKETS 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

C. Mineral-Wool Blanket, Unfaced: ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 
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D. Mineral-Wool Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class A 
(faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 (membrane 
is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

2.7 MINERAL-WOOL BOARD 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

C. Mineral-Wool Board, Types IA and IB, Unfaced: ASTM C 612, Types IA and IB; with maximum 
flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; 
passing ASTM E 136 for combustion characteristics. Nominal density of 4 lb/cu. ft. (64 
kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

D. Mineral-Wool Board, Types IA and IB, Faced: ASTM C 612, Types IA and IB; faced on one side 
with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and 
smoke-developed indexes of 15 and zero, respectively, per ASTM E 84. Nominal density of 4 
lb/cu. ft. (64 kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

E. Mineral-Wool Board, Type II, Unfaced: ASTM C 612, Type II; with maximum flame-spread and 
smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 
for combustion characteristics. Nominal density of 6 lb/cu. ft. (96 kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

F. Mineral-Wool Board, Type II, Faced: ASTM C 612, Type II; faced on one side with foil-scrim or 
foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed 
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indexes of 15 and zero, respectively, per ASTM E 84. Nominal density of 6 lb/cu. ft. (96 
kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

G. Mineral-Wool Board, Type III, Unfaced: ASTM C 612, Type III; with maximum flame-spread and 
smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 
for combustion characteristics. Nominal density of 8 lb/cu. ft. (128 kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

H. Mineral-Wool Board, Type III, Faced: ASTM C 612, Type III; faced on one side with foil-scrim or 
foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed 
indexes of 15 and zero, respectively, per ASTM E 84. Nominal density of 8 lb/cu. ft. (128 
kg/cu. m). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Industrial Insulation Group, LLC (IIG-LLC). 
b. Roxul Inc. 

2.8 LOOSE-FILL INSULATION 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

C. Cellulosic-Fiber Loose-Fill Insulation: ASTM C 739, chemically treated for flame-resistance, 
processing, and handling characteristics. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Central Fiber LLC. 
b. GreenFiber. 
c. Hamilton Manufacturing Inc. 

D. Glass-Fiber Loose-Fill Insulation: ASTM C 764, Type I for pneumatic application or Type II for 
poured application; with maximum flame-spread and smoke-developed indexes of 5, per 
ASTM E 84. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 

2.9 SPRAY-APPLIED CELLULOSIC INSULATION 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 37 percent. 

C. Self-Supported, Spray-Applied Cellulosic Insulation: ASTM C 1149, [Type I (materials applied 
with liquid adhesive; suitable for either exposed or enclosed applications),] [Type II 
(materials containing a dry adhesive activated by water during installation; intended only 
for enclosed or covered applications),] [Type III (materials containing an adhesive mixed 
with water during application; intended for application on attic floors),] chemically treated 
for flame-resistance, processing, and handling characteristics. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Central Fiber LLC. 
b. GreenFiber. 
c. Hamilton Manufacturing Inc. 
d. International Cellulose Corp. 

2.10 CELLULAR GLASS 

A. Cellular Glass: ASTM C 552, [Type I (flat block)] [Type IV (board)] [faced on both sides with 
manufacturer's special kraft-paper sheets laminated to glass block with asphalt]. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Central Fiber LLC. 
b. GreenFiber. 
c. Hamilton Manufacturing Inc. 

2.11 REFLECTIVE INSULATIONS 

A. Insulation shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Reflective Insulation: ASTM C 1224, with one or more low-emittance surfaces with emittance 
value of 0.1 or less as measured per ASTM C 1371. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Covertech Fabricating Inc. 
b. Fi-Foil Company. 
c. Insulation Solutions, Inc. 
d. Reflectix Inc. 

2. Construction: [Surfaces separated with internal expanders] [Surfaces separated by 
single-layer polyethylene bubble film] [Surfaces separated by double-layer 
polyethylene bubble film] <Insert construction>. 

3. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes 
of 25 and 50, respectively. 

4. Water-Vapor Transmission:  1 perm, maximum. 

C. Sheet Radiant Barrier: ASTM C 1313/C 1313M with at least one surface with emittance value of 
0.1 or less as measured per ASTM C 1371. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Covertech Fabricating Inc. 
b. Fi-Foil Company. 
c. Insulation Solutions, Inc. 
d. Reflectix Inc. 

2. Construction: [Foil on one side of substrate] [Foil on both sides of substrate] 
[Vacuum metallizing on substrate]. 

3. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes 
of 5 and 10, respectively. 

4. Tear Resistance: <Insert value>. 
5. Water-Vapor Transmission:  1 perm, maximum. 

2.12 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of 
holding insulation of specified thickness securely in position with self-locking washer in place. 
1. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 inches 

(50 mm) square. 
2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in 

diameter; length to suit depth of insulation. 

B. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting spindle; 
capable of holding insulation of specified thickness securely in position with self-locking washer 
in place. 
1. Angle: Formed from 0.030-inch- (0.762-mm-) thick, perforated, galvanized carbon-steel 

sheet with each leg 2 inches (50 mm) square. 
2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in 

diameter; length to suit depth of insulation. 
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C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) thick 
galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold 
insulation securely in place, but not less than 1-1/2 inches (38 mm) square or in diameter. 

D. Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle of 
insulation anchor to maintain air space of [1 inch (25 mm)] [2 inches (50 mm)] [3 inches (76 
mm)] between face of insulation and substrate to which anchor is attached. 

E. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to 
substrates without damaging insulation, fasteners, or substrates. 

2.13 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-spread and 
smoke-developed indexes of 5, per ASTM E 84. 

2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type II, closed cell, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84. 

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 
materials, and with demonstrated capability to bond insulation securely to substrates without 
damaging insulation and substrates. 

1. Adhesives shall have a VOC content of 70 g/L or less. 

C. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of type 
recommended by manufacturer of cellular-glass block insulation. 

D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to fit 
between roof framing members and to provide ventilation between insulated attic spaces and 
vented eaves. 

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. 

http://www.arcomnet.com/sustainable_design.aspx?topic=143
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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. 

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 or 
required to make up total thickness or to achieve R-value. 

3.3 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of <Insert dimension> below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of <Insert dimension> in from 
exterior walls. 

3.4 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt panels together for tight fit. 

B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, 
spindle-type insulation anchors as follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 
according to anchor manufacturer's written instructions. Space anchors according to 
insulation manufacturer's written instructions for insulation type, thickness, and 
application. 

2. Apply insulation standoffs to each spindle to create cavity width indicated on Drawings 
between concrete substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation. 

4. Where insulation will not be covered by other building materials, apply capped washers to 
tips of spindles. 

C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or damp proofing 
according to manufacturer's written instructions. 

3.5 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches (610 
mm) o.c. both ways on inside face and as recommended by manufacturer. Fit courses of 
insulation between wall ties and other obstructions, with edges butted tightly in both directions. 
Press units firmly against inside substrates. 
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1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Section 042000 "Unit Masonry." 

3.6 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 (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation. 

4. Attics: Install eave ventilation troughs between roof framing members in insulated attic 
spaces at vented eaves. 

5. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

6. For wood-framed construction, install blankets according to ASTM C 1320 and as follows: 

a. With faced blankets having stapling flanges, lap blanket flange over flange of 
adjacent blanket to maintain continuity of vapor retarder once finish material is 
installed over it. 

7. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation. 

a. Exterior Walls: Set units with facing placed toward interior of construction. 
b. Interior Walls: Set units with facing placed toward areas of high humidity. 

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. (40 kg/cu. m). 

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

C. Loose-Fill Insulation: Apply according to ASTM C 1015 and manufacturer's written instructions. 
Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, 
but do not compact excessively. 

1. For cellulosic-fiber loose-fill insulation, comply with CIMA's Bulletin #2, "Standard 
Practice for Installing Cellulose Insulation." 

D. Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to manufacturer's 
written instructions. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and 
electrical outlets in walls is completed and windows, electrical boxes, and other items not 
indicated to receive insulation are masked. After insulation is applied, make flush with face of 
studs by using method recommended by insulation manufacturer. 
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3.7 INSTALLATION OF CURTAIN-WALL INSULATION 

A. Install board insulation in curtain-wall construction according to curtain-wall manufacturer's 
written instructions. 

1. Hold insulation in place by securing metal clips and straps or integral pockets within 
window frames, spaced at intervals recommended in writing by insulation manufacturer to 
hold insulation securely in place without touching spandrel glass. Maintain cavity width of 
dimension indicated on Drawings between insulation and glass. 

2. Install insulation to fit snugly without bowing. 

3.8 INSTALLATION OF REFLECTIVE INSULATION 

A. Install sheet reflective insulation according to ASTM C 727. 

B. Install sheet radiant barriers according to ASTM C 1744. 

C. Install interior radiation control coating system according to ASTM C 1321. 

3.9 PROTECTION 

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

3.10 INSULATION SCHEDULE: 

If not included elsewhere on the drawings or other documents include a Schedule or Listing of where 
each of the insulation types specified is used. 

END OF SECTION 07 2100 
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SECTION 07 5213 - ATACTIC-POLYPROPYLENE (APP) MODIFIED BITUMINOUS MEMBRANE 
ROOFING 

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. Atactic-polypropylene (APP)-modified bituminous membrane roofing. 
2. Vapor retarder. 
3. Roof insulation. 

B. Section includes the installation of insulation strips in ribs of acoustical roof deck. Insulation 
strips are furnished under Section 053100 "Steel Decking." 

C. Related Requirements: 

1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 
counterflashings. 

2. Section 077129 "Manufactured Roof Expansion Joints" for proprietary manufactured roof 
expansion-joint assemblies. 

3. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 
4. Section 221423 "Storm Drainage Piping Specialties" for roof drains. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing 
and Waterproofing Manual" apply to Work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at 
Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 
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3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and 
fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

B. Preinstallation Roofing Conference: Conduct conference at Project site two weeks before 
scheduled start of roof system installation. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Submittals: 

1. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that 
roof materials comply with Solar Reflectance Index requirement. 

2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the 
weatherproofing system, documentation including printed statement of VOC content. 

C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and 
attachments to other work, including: 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Crickets, saddles, and tapered edge strips, including slopes. 
4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 
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D. Samples for Verification: For the following products: 

1. Cap sheet, of color required. 
2. Flashing sheet, of color required. 
3. Walkway pads or rolls, of color required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer manufacturer and testing agency. 

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of compliance with performance requirements. 

C. Product Test Reports: For components of roofing system, for tests performed by manufacturer 
and witnessed by a qualified testing agency. 

D. Research/Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Manufacturer Qualifications: A qualified manufacturer that is FM Global approved for membrane 
roofing system identical to that used for this Project. 

1. A company that has produced roofing materials and accessories of the type included in 
this section for at least 5 years. 

2. Certification: Furnish to the University, before roofing contract award, written 
documentation that installer is manufacturer-certified to install roofing systems of the type 
included in this section. 

C. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

1. Installation Requirements: The installer shall execute the entire project with a single crew 
and superintendent. 

2. Installer supervision: Have installer identify a supervisor with at least 5 years experience 
in the application of the type of modified bituminous sheet roofing system included in this 
section, to provide full-time review of built-up roofing installation work. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer. Protect stored liquid 
material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf 
life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources. Store in a dry location. Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 
deflection of deck. 

1.10 FIELD CONDITIONS 

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

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, 
cover boards, substrate board, roofing accessories, and other components of roofing 
system. 

2. Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. DERBIGUM Americas, Inc. 
2. Firestone Building Products. 
3. Johns Manville; a Berkshire Hathaway company. 
4. Soprema, Inc. 

B. Source Limitations: Obtain components including roof insulation fasteners for roofing system 
from same manufacturer as membrane roofing or manufacturer approved by membrane roofing 
manufacturer. 

http://www.specagent.com/Lookup?ulid=5024
http://www.specagent.com/Lookup?uid=123456914948
http://www.specagent.com/Lookup?uid=123456914941
http://www.specagent.com/Lookup?uid=123456914937
http://www.specagent.com/Lookup?uid=123456915021
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2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Roofing and 
base flashings shall remain watertight. 

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when 
tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D4272. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 
materials under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience. 

C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift 
pressures: 

1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 

D. FM Global Listing: Roofing, base flashings, and component materials shall comply with 
requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be 
listed in FM Global' "RoofNav" for Class 1 or noncombustible construction, as applicable. 
Identify materials with FM Global markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail-Resistance Rating:  SH. 

E. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based 
on testing identical products by a qualified testing agency. 

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify 
products with appropriate markings of applicable testing agency. 

2.3 ROOFING SHEET MATERIALS 

A. Base Sheet:  ASTM D 4601, Type II, SBS-modified asphalt-impregnated and -coated sheet, 
with glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides. 

1. Weight: 70 lb / 100 sq. ft., minimum. 

B. Granule-Surfaced Roofing Cap Sheet: [ASTM D 6222/D 6222M, Grade G, Type I or II, APP-
modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, 
Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination of 
polyester fabric and glass fibers)]; granule surfaced; suitable for application method 
specified, and as follows: 
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1. Granule Material: Mineral ceramic coated. 
2. Granule Color:  <Insert color>. 

2.4 BASE FLASHING SHEET MATERIALS 

A. Backer Sheet: ASTM D 4601, Type II, asphalt-impregnated and -coated, glass-fiber sheet, 
dusted with fine mineral surfacing on both sides. 

B. Granule-Surfaced Flashing Sheet: [ASTM D 6222/D 6222M, Grade G, Type I or II, APP-
modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, 
Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination of 
polyester fabric and glass fibers)]; granule surfaced; suitable for application method 
specified, and as follows: 

1. Granule Color:  <Insert color>. 

2.5 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply 
with the following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 
b. Gypsum Board and Panel Adhesives: 50 g/L. 
c. Multipurpose Construction Adhesives: 70 g/L. 
d. Fiberglass Adhesives: 80 g/L. 
e. Contact Adhesives: 80 g/L. 
f. Other Adhesives: 250 g/L. 
g. Nonmembrane Roof Sealants: 300 g/L. 
h. Sealant Primers for Nonporous Substrates: 250 g/L. 
i. Sealant Primers for Porous Substrates: 775 g/L. 

B. Asphalt Primer: ASTM D 41/D 41M. 

C. Roofing Asphalt: ASTM D 312, Type III or IV as recommended by roofing system manufacturer 
for application. 

D. Roofing Asphalt: ASTM D 6152, SEBS modified. 

E. Cold-Applied Adhesive: Roofing system manufacturer's standard asphalt-based, one- or two-
part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with 
roofing membrane and base flashings. 

F. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required by roofing 
system manufacturer for application. 

G. Mastic Sealant: Polyisobutylene, plain or modified bitumen; nonhardening, nonmigrating, 
nonskinning, and nondrying. 
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H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roofing components to 
substrate; tested by manufacturer for required pullout strength, and acceptable to roofing 
system manufacturer. 

I. Roofing Granules:  Ceramic-coated roofing granules, No. 11 screen size with 100 percent 
passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 (0.425-mm) sieve, 
color to match roofing. 

J. Miscellaneous Accessories: Provide those recommended by roofing system manufacturer. 

2.6 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C 728, perlite board, 3/4 inch (19 mm) thick, seal coated. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening substrate board to roof deck. 

2.7 VAPOR RETARDER 

A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt. 

2.8 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by roofing manufacturer, 
selected from manufacturer's standard sizes suitable for application, of thicknesses 
indicated and that produce FM Global-approved roof insulation. 

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, glass-fiber mat 
facer on both major surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. CertainTeed Corporation. 
c. Firestone Building Products. 
d. GAF Materials Corporation. 
e. Johns Manville; a Berkshire Hathaway company. 

C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 
12 inches (1:48) unless otherwise indicated. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain. Fabricate to slopes indicated. 

2.9 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with roofing. 

http://www.specagent.com/Lookup?ulid=8946
http://www.specagent.com/Lookup?uid=123456914968
http://www.specagent.com/Lookup?uid=123456917845
http://www.specagent.com/Lookup?uid=123456914970
http://www.specagent.com/Lookup?uid=123456914971
http://www.specagent.com/Lookup?uid=123456914974
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B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roof insulation and cover 
boards to substrate, and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Full-spread spray-applied, low-rise, two-component urethane adhesive. 

D. Insulation Cant Strips: ASTM C 728, perlite insulation board. 

E. Wood Nailer Strips: Comply with requirements in [Section 061000 "Rough Carpentry."] 
[Section 061053 "Miscellaneous Rough Carpentry."] 

F. Tapered Edge Strips: ASTM C 728, perlite insulation board. 

G. Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch 
thick, factory primed. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Georgia-Pacific Building Products. 
c. National Gypsum Company. 
d. Temple-Inland Building Products by Georgia-Pacific. 

H. Substrate Joint Tape: 6- or 8-inch- (150- or 200-mm-) wide, coated, glass fiber. 

2.10 WALKWAYS 

A. Walkway Pads:  Reinforced asphaltic composition pads with slip-resisting mineral-granule 
surface, manufactured as a traffic pad for foot traffic and acceptable to roofing system 
manufacturer, 3/8 inch (10 mm) thick, minimum. 

1. Width: 36 inches. 

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 roof openings and penetrations are in place, curbs are set and braced, and 
roof-drain bodies are securely clamped in place. 

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 

http://www.specagent.com/Lookup?ulid=5027
http://www.specagent.com/Lookup?uid=123456914992
http://www.specagent.com/Lookup?uid=123456914991
http://www.specagent.com/Lookup?uid=123456914993
http://www.specagent.com/Lookup?uid=123456914994
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4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt on deck at start of 
each day's work and at start of each roof area or plane. Do not proceed with Work 
of this Section if test sample foams or can be easily and cleanly stripped after 
cooling. 

5. Verify that concrete-curing compounds that impair adhesion of roofing components to 
roof deck have been removed. 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions. Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), 
and allow primer to dry. 

3.3 INSTALLATION, GENERAL 

A. Comply with roofing system manufacturer's written instructions. 

B. Asphalt Heating: Heat asphalt to its equiviscous temperature, measured at the mop cart or 
mechanical spreader immediately before application. Circulate asphalt during heating. Do not 
raise asphalt temperature above equiviscous temperature range more than one hour before 
time of application. Do not exceed asphalt manufacturer's recommended temperature limits 
during asphalt heating. Do not heat asphalt within 25 deg F (14 deg C) of flash point. Discard 
asphalt maintained at a temperature exceeding finished blowing temperature for more than four 
hours. 

1. Apply hot roofing asphalt within plus or minus 25 deg F (14 deg C) of equiviscous 
temperature. 

C. Asphalt Heating: Heat and apply SEBS-modified roofing asphalt according to roofing system 
manufacturer's written instructions. 

D. Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate 
joints, entering building, or damaging roofing system components or adjacent building 
construction. 

3.4 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows. Tightly butt substrate boards together. 
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1. Fasten substrate board to top flanges of steel deck according to recommendations in FM 
Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified 
Windstorm Resistance Classification. 

3.5 VAPOR-RETARDER INSTALLATION 

A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over 
preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed 
surface with hot roofing asphalt. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into roofing system. 

3.6 INSULATION INSTALLATION 

A. Install one lapped base-sheet course and mechanically fasten to substrate according to roofing 
system manufacturer's written instructions. 

B. Insulation Cant Strips: Install and secure preformed 45-degree insulation cant strips at junctures 
of roofing system with vertical surfaces or angle changes greater than 45 degrees. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

1. Survey for existing elevations substrate prior to installation of insulation to identify any 
depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to 
ensure positive drainage of the roof. 

D. Install insulation with long joints of insulation in a continuous straight line, with end joints 
staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 
inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

E. Install insulation under area of roofing to achieve required thickness. Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each 
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in 
each direction. 

F. Trim surface of insulation where necessary at roof drains so completed surface is flush and 
does not restrict flow of water. 

G. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

H. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows: 

1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, 
firmly pressing and maintaining insulation in place. 

I. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 
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1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

J. Mechanically Fastened and Adhered Insulation: Install first layer of insulation to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation 
adhesive, firmly pressing and maintaining insulation in place. 

K. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in 
each direction. Loosely butt cover boards together and fasten to roof deck. Tape joints if 
required by roofing system manufacturer. 

1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

3.7 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions and 
applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of 
Polymer Modified Bitumen Roofing" and as follows: 

1. Deck Type: [N (nailable)] [I (insulated)] [C (concrete or nonnailable)]. 
2. Adhering Method: [T (torched)] [L (cold-applied adhesive)]. 
3. Base Sheet: [One] [One, installed over sheathing paper]. 
4. Number of Glass-Fiber Base-Ply Sheets: [One] [Two] <Insert number>. 
5. Number of APP-Modified Asphalt Sheets: [One] [Two]. 
6. Surfacing Type: [S (smooth)] [M (mineral-granule-surfaced cap sheet)]. 

B. Start installation of roofing in presence of manufacturer's technical personnel. 

C. Where roof slope exceeds 1/2 inch per 12 inches (1:24), install roofing sheets parallel with 
slope. 

1. Backnail roofing sheets to nailer strips according to roofing system manufacturer's written 
instructions. 

D. Coordinate installation of roofing system so insulation and other components of the roofing 
system not permanently exposed are not subjected to precipitation or left uncovered at the end 
of the workday or when rain is forecast. 

1. Provide tie-offs at end of day's work to cover exposed roofing sheets and insulation with 
a course of coated felt set in roofing cement or hot roofing asphalt, with joints and edges 
sealed. 

2. Complete terminations and base flashings, and provide temporary seals to prevent water 
from entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining roofing. 
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3.8 BASE-SHEET INSTALLATION 

A. Loosely lay one course of sheathing paper, lapping edges and ends a minimum of 2 inches (50 
mm) and 6 inches (150 mm), respectively. 

B. Install lapped base-sheet course, extending sheet over and terminating beyond cants. Attach 
base sheet as follows: 

1. Mechanically fasten to substrate. 
2. Spot or strip mop to substrate with hot roofing asphalt. 
3. Adhere to substrate in a [solid mopping of hot roofing asphalt] [uniform coating of 

cold-applied adhesive]. 

3.9 BASE-PLY SHEET INSTALLATION 

A. Install glass-fiber base-ply sheets according to roofing system manufacturer's written 
instructions starting at low point of roofing system. Align glass-fiber base-ply sheets without 
stretching. Extend sheets over and terminate beyond cants. 

1. Shingle side laps of glass-fiber base-ply sheets uniformly to ensure that required number 
of glass-fiber base-ply sheets covers substrate at any point. Shingle in direction to shed 
water. 

2. Embed each glass-fiber base-ply sheet in a continuous void-free mopping of hot roofing 
asphalt to form a uniform membrane without glass-fiber base-ply sheets touching. 

3.10 APP-MODIFIED BITUMINOUS MEMBRANE INSTALLATION 

A. Install modified bituminous roofing sheet and cap sheet according to roofing manufacturer's 
written instructions, starting at low point of roofing system. Extend roofing sheets over and 
terminate beyond cants, installing as follows: 

1. Adhere to substrate in cold-applied adhesive. 
2. Torch apply to substrate. 
3. Unroll roofing sheets and allow them to relax for minimum time period required by 

manufacturer. 

B. Laps: Accurately align roofing sheets, without stretching, and maintain uniform side and end 
laps. Stagger end laps. Completely bond and seal laps, leaving no voids. 

1. Repair tears and voids in laps and lapped seams not completely sealed. 
2. Apply roofing granules to cover exuded bead at laps while bead is hot. 

C. Install roofing sheets so side and end laps shed water. 

3.11 FLASHING AND STRIPPING INSTALLATION 

A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and 
at penetrations through roof; secure to substrates according to roofing system manufacturer's 
written instructions and as follows: 

1. Prime substrates with asphalt primer if required by roofing system manufacturer. 



NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 03/29/2017 

ATACTIC-POLYPROPYLENE (APP) MODIFIED BITUMINOUS MEMBRANE ROOFING 07 5213 - 13 

2. Backer-Sheet Application: Mechanically fasten backer sheet to walls or parapets. Adhere 
backer sheet over roofing membrane at cants in cold-applied adhesive. 

3. Backer-Sheet Application: Adhere backer sheet to substrate in [a solid mopping of hot 
roofing asphalt] [cold-applied adhesive]. 

4. Flashing-Sheet Application: Adhere flashing sheet to substrate in cold-applied adhesive 
at rate required by roofing system manufacturer. 

5. Flashing-Sheet Application: Adhere flashing sheet to substrate in asphalt roofing cement 
at rate required by roofing system manufacturer. 

6. Flashing-Sheet Application: Torch apply flashing sheet to substrate. 

B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above roofing 
membrane and 4 inches (100 mm) onto field of roofing membrane. 

C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing. 

1. Seal top termination of base flashing with a strip of glass-fiber fabric set in asphalt roofing 
cement. 

D. Install roofing cap-sheet stripping where metal flanges and edgings are set on roofing according 
to roofing system manufacturer's written instructions. 

E. Roof Drains: Set 30-by-30-inch- (760-by-760-mm-) metal flashing in bed of asphaltic adhesive 
on completed roofing membrane. Cover metal flashing with roofing cap-sheet stripping, and 
extend a minimum of 6 inches (150 mm) beyond edge of metal flashing onto field of roofing 
membrane. Clamp roofing membrane, metal flashing, and stripping into roof-drain clamping 
ring. 

1. Install stripping according to roofing system manufacturer's written instructions. 

3.12 WALKWAY INSTALLATION 

A. Walkway Pads: Install walkway pads, using units of size indicated or, if not indicated, of 
manufacturer's standard size, according to walkway pad manufacturer's written instructions. 

3.13 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, 
surface preparation, membrane application, flashings, protection, and drainage components, 
and to furnish reports to Architect. 

B. Test Cuts: Remove test specimens to evaluate problems observed during quality-assurance 
inspections of roofing membrane as follows: 

1. Determine approximate quantities of components within roofing membrane according to 
ASTM D 3617. 

2. Examine test specimens for interply voids according to ASTM D 3617 and to comply with 
criteria established in Appendix 3 in ARMA/NRCA's "Quality Control Guidelines for the 
Application of Polymer Modified Bitumen Roofing." 

3. Repair areas where test cuts were made according to roofing system manufacturer's 
written instructions. 

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion. 
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1. Notify Architect and Owner 48 hours in advance of date and time of inspection. 

D. Roofing system will be considered defective if it does not pass tests and inspections. 

1. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
if replaced or additional work complies with specified requirements. 

3.14 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing, inspect roofing for deterioration and 
damage, describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07 5213 
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SECTION 07 5323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

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. Adhered ethylene-propylene-diene-monomer (EPDM) roofing system. 
2. Mechanically fastened ethylene-propylene-diene-monomer (EPDM) roofing system. 
3. Vapor retarder. 
4. Roof insulation. 

B. Related Requirements: 

1. Section 053100 "Steel Decking" for furnishing acoustical deck rib insulation. 
2. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough 

Carpentry"] for wood nailers, curbs, and blocking. 
3. Section 070150.19 "Preparation for Re-Roofing" for re-cover board beneath new roofing. 
4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 
5. Section 077129 "Manufactured Roof Expansion Joints" for proprietary manufactured roof 

expansion-joint assemblies. 
6. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 
7. Section 221423 "Storm Drainage Piping Specialties" for roof drains. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing 
and Waterproofing Manual" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at 
Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 
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3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

B. Preinstallation Roofing Conference: Conduct conference at Project site 2-weeks before 
scheduled start of roof system installation. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Submittals: 

1. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that 
roof materials comply with Solar Reflectance Index requirement. 

2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the 
weatherproofing system, documentation including printed statement of VOC content. 

C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and 
attachments to other work, including: 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Roof plan showing orientation of steel roof deck and orientation of roofing and fastening 

spacings and patterns for mechanically fastened roofing. 
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4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

D. Samples for Verification: For the following products: 

1. Sheet roofing, of color required. 
2. Roof paver in each color and texture required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of complying with performance requirements. 

C. Product Test Reports: For components of roofing system, tests performed by manufacturer and 
witnessed by a qualified testing agency. 

D. Research/Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing system 
identical to that used for this Project. 

1. Manufacturer that has produced roofing materials and accessories of the type included in 
this section for at least 5-years. 

2. Certification: Furnish to the University, before roofing contract award, written 
documentation that installer is manufacturer-certified to install roofing systems of the type 
included in this section. 

C. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

1. Installation Requirements: The installer shall execute the entire project with a single crew 
and superintendent. 

2. Installer supervision: Have installer identify a supervisor with at least 5-years of 
experience in the application of the type of EPDM sheet roofing system included in this 
section, to provide full-time review of roofing installation work. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer. Protect stored liquid 
material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf 
life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources. Store in a dry location. Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 
deflection of deck. 

1.10 FIELD CONDITIONS 

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

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, 
cover boards, substrate board, roofing accessories, roof pavers, and other components 
of roofing system. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain components including roof insulation fasteners for roofing system 
from same manufacturer as membrane roofing or manufacturer approved by membrane roofing 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Roofing and 
base flashings shall remain watertight. 
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1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when 
tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 
materials under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience. 

C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift 
pressures: 

1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 

D. FM Global Listing: Roofing, base flashings, and component materials shall comply with 
requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be 
listed in FM Global's "RoofNav" for Class 1 or noncombustible construction, as applicable. 
Identify materials with FM Global markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail-Resistance Rating:  SH. 

E. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

F. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify 
products with appropriate markings of applicable testing agency. 

2.3 EPDM ROOFING 

A. EPDM: ASTM D 4637, Type II, scrim or fabric internally reinforced, uniform, flexible EPDM 
sheet. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. Firestone Building Products. 
c. Other Manufacturers may be considered upon review with NU. 

2. Thickness:  60 mils (1.5 mm), nominal. 
3. Exposed Face Color:  White. 

2.4 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

http://www.specagent.com/Lookup?ulid=5054
http://www.specagent.com/Lookup?uid=123456915145
http://www.specagent.com/Lookup?uid=123456915150


NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 03/29/2017 

ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 07 5323 - 6 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply 
with the following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 
b. Gypsum Board and Panel Adhesives: 50 g/L. 
c. Multipurpose Construction Adhesives: 70 g/L. 
d. Fiberglass Adhesives: 80 g/L. 
e. Single-Ply Roof Membrane Adhesives: 250 g/L. 
f. Single-Ply Roof Membrane Sealants: 450 g/L. 
g. Nonmembrane Roof Sealants: 300 g/L. 
h. Sealant Primers for Nonporous Substrates: 250 g/L. 
i. Sealant Primers for Porous Substrates: 775 g/L. 
j. Other Adhesives and Sealants: 250 g/L. 

B. Sheet Flashing: 60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to 
application. 

C. Bonding Adhesive: Manufacturer's standard. 

D. Seaming Material:  Single-component, butyl splicing adhesive and splice cleaner or 
Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- (75-mm-) wide minimum, 
butyl splice tape with release film. 

E. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane 
roofing. 

F. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 

G. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

H. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched. 

I. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening membrane to substrate, and 
acceptable to roofing system manufacturer. 

J. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet 
flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, 
reinforced EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, cover 
strips, and other accessories. 

2.5 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 
inch (13 mm) thick, factory primed. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Georgia-Pacific Building Products. 

http://www.specagent.com/Lookup?ulid=5031
http://www.specagent.com/Lookup?uid=123456915036
http://www.specagent.com/Lookup?uid=123456915035
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c. National Gypsum Company. 
d. Temple-Inland Building Products by Georgia-Pacific. 

B. Fasteners: Stainless-steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening substrate panel to roof deck. 

2.6 VAPOR RETARDER 

A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt. 

2.7 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by EPDM roofing 
manufacturer, selected from manufacturer's standard sizes suitable for application, of 
thicknesses indicated and that produce FM Global-approved roof insulation. 

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber 
mat facer on both major surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. Firestone Building Products. 
c. GAF Materials Corporation. 
d. Johns Manville; a Berkshire Hathaway company. 

C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of <Insert 
slope> unless otherwise indicated. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain. Fabricate to slopes indicated. 

2.8 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with roofing. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roof insulation and cover 
boards to substrate, and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Full-spread spray-applied, low-rise, two-component urethane adhesive. 

D. Cover Board: ASTM C 728, perlite board, 1/2 inch thick, seal coated. 

http://www.specagent.com/Lookup?uid=123456915037
http://www.specagent.com/Lookup?uid=123456915038
http://www.specagent.com/Lookup?ulid=8969
http://www.specagent.com/Lookup?uid=123456915175
http://www.specagent.com/Lookup?uid=123456915177
http://www.specagent.com/Lookup?uid=123456915178
http://www.specagent.com/Lookup?uid=123456915181
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2.9 WALKWAYS 

A. Walkway Roof Pavers: Heavyweight, hydraulically pressed concrete units, with top edges 
beveled 3/16 inch (5 mm), factory cast for use as roof pavers; absorption not greater than 5 
percent, ASTM C 140; no breakage and maximum 1 percent mass loss when tested for freeze-
thaw resistance, ASTM C 67. 

1. Size:  24 by 24 inches (600 by 600 mm). Manufacture pavers to dimensional tolerances 
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness. 

2. Compressive Strength: 4000 psi, minimum. 
3. Colors and Textures:  As selected by Architect from manufacturer's full range. 

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 roof openings and penetrations are in place, curbs are set and braced, and 
roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 

4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

5. Verify that concrete-curing compounds that will impair adhesion of roofing components to 
roof deck have been removed. 

6.  

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions. Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

3.3 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at the end of the workday or when rain is 
forecast. Remove and discard temporary seals before beginning work on adjoining roofing. 
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C. Install roofing and auxiliary materials to tie in to existing roofing to maintain weathertightness of 
transition and to not void warranty for existing roofing system. 

3.4 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows. Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck according to recommendations in FM 
Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified 
Windstorm Resistance Classification. 

3.5 VAPOR-RETARDER INSTALLATION 

A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over 
preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed 
surface with hot roofing asphalt. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into roofing system. 

3.6 INSULATION INSTALLATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at the end of the workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing roof 
insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

1. Survey for existing elevations substrate prior to installation of insulation to identify any 
depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to 
ensure positive drainage of the roof. 

D. Install insulation under area of roofing to achieve required thickness. Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each 
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in 
each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and 
does not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 
inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows: 
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1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, 
firmly pressing and maintaining insulation in place. 

H. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

I. Mechanically Fastened and Adhered Insulation: Install first layer of insulation to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of 
roof. 

3. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation 
adhesive, firmly pressing and maintaining insulation in place. 

J. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in 
each direction. Loosely butt cover boards together and fasten to roof deck. 

1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

2. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof. 

3.7 ADHERED MEMBRANE ROOFING INSTALLATION 

A. Adhere fabric-backed roofing over area to receive roofing according to membrane roofing 
system manufacturer's written instructions. Unroll membrane roofing and allow to relax before 
installing. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions 
required by manufacturer. Stagger end laps. 

D. Bonding Adhesive: Apply to substrate and underside of roofing at rate required by 
manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area of 
roofing. 

E. In addition to adhering, mechanically fasten roofing securely at terminations, penetrations, and 
perimeters. 

F. Apply roofing with side laps shingled with slope of roof deck where possible. 

G. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly 
roll side and end laps of overlapping roofing according to manufacturer's written instructions to 
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ensure a watertight seam installation. Apply lap sealant and seal exposed edges of roofing 
terminations. 

1. Apply a continuous bead of in-seam sealant before closing splice if required by roofing 
system manufacturer. 

H. Repair tears, voids, and lapped seams in roofing that do not comply with requirements. 

I. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal 
membrane roofing in place with clamping ring. 

3.8 MECHANICALLY FASTENED MEMBRANE ROOFING INSTALLATION 

A. Mechanically fasten roofing over area to receive roofing according to roofing system 
manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing. 

1. For in-splice attachment, install roofing with long dimension perpendicular to steel roof 
deck flutes. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions 
required by manufacturer. Stagger end laps. 

D. Mechanically fasten or adhere e roofing securely at terminations, penetrations, and perimeter of 
roofing. 

E. Apply roofing with side laps shingled with slope of roof deck where possible. 

F. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly 
roll side and end laps of overlapping roofing according to manufacturer's written instructions to 
ensure a watertight seam installation. Apply lap sealant and seal exposed edges of roofing 
terminations. 

G. Repair tears, voids, and lapped seams in roofing that do not comply with requirements. 

H. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roofing in 
place with clamping ring. 

I. In-Splice Attachment: Secure one edge of roofing using fastening plates or metal battens 
centered within splice, and mechanically fasten roofing to roof deck. Field splice seam. 

J. Through-Membrane Attachment: Secure roofing using fastening plates or metal battens, and 
mechanically fasten roofing to roof deck. Cover battens and fasteners with a continuous cover 
strip. 

K. Adhere protection sheet over membrane roofing at locations indicated. 

3.9 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according 
to roofing system manufacturer's written instructions. 
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B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 
to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of 
sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.10 WALKWAY INSTALLATION 

A. Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written 
instructions in locations indicated, to form walkways. Leave 2 inches (75 mm) of space between 
adjacent roof pavers. 

B. Provide manufacturer recommended slip sheet under pavers. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, 
surface preparation, membrane application, flashings, protection, and drainage components, 
and to furnish reports to Architect. 

B. Flood Testing: Flood test each roofing area for leaks, according to recommendations in 
ASTM D 5957, after completing roofing and flashing but before overlying construction is placed. 
Install temporary containment assemblies, plug or dam drains, and flood with potable water. 

1. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25 
mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of 
clearance from top of base flashing. 

2. Flood each area for 48 hours. 
3. After flood testing, repair leaks, repeat flood tests, and make further repairs until roofing 

and flashing installations are watertight. 

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion. 

D. Repair or remove and replace components of roofing system where inspections indicate that 
they do not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 
replaced or additional work complies with specified requirements. 

3.12 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction 
period. When remaining construction does not affect or endanger roofing, inspect roofing for 
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deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall membrane roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to warranty 
requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07 5323 
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SECTION 07 5419 - POLYVINYL-CHLORIDE (PVC) ROOFING 

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. Adhered polyvinyl-chloride (PVC) roofing system. 
2. Mechanically fastened polyvinyl-chloride (PVC) roofing system. 
3. Vapor retarder. 
4. Roof insulation. 

B. Related Requirements: 

1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough 
Carpentry"] for wood nailers, curbs, and blocking; and for wood-based, structural-use 
roof deck panels. 

2. Section 061600 "Sheathing" for wood-based, structural-use roof deck panels. 
3. Section 070150.19 "Preparation for Re-Roofing" for re-cover board beneath new roofing. 
4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 
5. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 
6. Section 221423 "Storm Drainage Piping Specialties" for roof drains. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The NRCA Roofing 
and Waterproofing Manual" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at 
Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 
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4. Review deck substrate requirements for conditions and finishes, including flatness and 
fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

B. Preinstallation Roofing Conference: Conduct conference at Project site two weeks before 
scheduled start of roof system installation. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing, including installers 
of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Submittals: 

1. Product Data for Credit SS 7.2: For roof materials, documentation indicating that roof 
materials comply with Solar Reflectance Index requirement. 

2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the 
weatherproofing system, documentation including printed statement of VOC content. 

C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and 
attachments to other work, including: 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Roof plan showing orientation of steel roof deck and orientation of roofing, fastening 

spacings, and patterns for mechanically fastened roofing. 
4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 
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D. Samples for Verification: For the following products: 

1. Sheet roofing, of color required. 
2. Walkway pads or rolls, of color required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of compliance with performance requirements. 

C. Product Test Reports: For components of roofing system, for tests performed by manufacturer 
and witnessed by a qualified testing agency. 

D. Research/Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Manufacturer Qualifications:  

1. A qualified manufacturer that is FM Global approved for roofing system identical to that 
used for this Project. 

2. A company that has produced roofing materials and accessories of the type included in 
this section for at least 5 years. 

C. Installer Qualifications:  

1. A qualified firm that is approved, authorized, or licensed by roofing system manufacturer 
to install manufacturer's product and that is eligible to receive manufacturer's special 
warranty. 

a. Furnish to the University, before roofing contract award, written documentation that 
installer is manufacturer-certified to install roofing systems of the type included in 
this section. 

2. The installer shall execute the entire project with a single crew and superintendent. 
3. Installer supervision: Have installer identify a supervisor with at least 5 years of 

experience in the application of the type of PVC roofing; system in included in this 
section, to provide full-time review of roofing installation work. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer. Protect stored liquid 
material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf 
life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources. Store in a dry location. Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 
deflection of deck. 

1.10 FIELD CONDITIONS 

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

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, 
cover boards, substrate board, roofing accessories, and other components of roofing 
system. 

2. Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain components including roof insulation fasteners for roofing system 
from same manufacturer as membrane roofing or manufacturer approved by membrane roofing 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Roofing and 
base flashings shall remain watertight. 
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1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when 
tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 
materials under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience. 

C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift 
pressures: 

1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 
3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>. 

D. FM Global Listing: Roofing, base flashings, and component materials shall comply with 
requirements in FM Global 4450 or FM Global 4470 as part of a built-up roofing system, and 
shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construction, as 
applicable. Identify materials with FM Global markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail-Resistance Rating:  SH. 

E. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based 
on testing identical products by a qualified testing agency. 

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify 
products with appropriate markings of applicable testing agency. 

2.3 PVC ROOFING 

A. PVC Sheet: ASTM D 4434/D 4434M, Type II, Grade I, glass-fiber reinforced, felt backed. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Sarnafil Inc.; Sarnafil G410. 
b. FiberTite a Seaman Corporation. 
c. Other Manufacturers may be considered upon review with NU. 

2. Thickness:  80 mils, nominal. 
3. Exposed Face Color: White. 

2.4 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with roofing. 

http://www.specagent.com/Lookup?ulid=5095
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1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply 
with the following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 
b. Gypsum Board and Panel Adhesives: 50 g/L. 
c. Multipurpose Construction Adhesives: 70 g/L. 
d. Fiberglass Adhesives: 80 g/L. 
e. Single-Ply Roof Membrane Adhesives: 250 g/L. 
f. PVC Welding Compounds: 510 g/L. 
g. Adhesive Primer for Plastic: 650 g/L 
h. Single-Ply Roof Membrane Sealants: 450 g/L. 
i. Nonmembrane Roof Sealants: 300 g/L. 
j. Sealant Primers for Nonporous Substrates: 250 g/L. 
k. Sealant Primers for Porous Substrates: 775 g/L. 
l. Other Adhesives and Sealants: 250 g/L. 

B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, reinforcement, 
thickness, and color as PVC sheet. 

C. Bonding Adhesive: Manufacturer's standard. 

D. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

E. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch wide by 0.05 inch (25 mm wide by 1.3 mm) thick, prepunched. 

F. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roofing to substrate, and 
acceptable to roofing system manufacturer. 

G. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, 
termination reglets, and other accessories. 

2.5 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 
inch (13 mm) thick, factory primed. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Georgia-Pacific Building Products. 
c. National Gypsum Company. 
d. Temple-Inland Building Products by Georgia-Pacific. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening substrate board to roof deck. 

http://www.specagent.com/Lookup?ulid=5031
http://www.specagent.com/Lookup?uid=123456915036
http://www.specagent.com/Lookup?uid=123456915035
http://www.specagent.com/Lookup?uid=123456915037
http://www.specagent.com/Lookup?uid=123456915038
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2.6 VAPOR RETARDER 

A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt. 

2.7 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by PVC roofing 
manufacturer, selected from manufacturer's standard sizes suitable for application, of 
thicknesses indicated and that produce FM Global-approved roof insulation. 

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber 
mat facer on both major surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. Firestone Building Products. 
c. GAF Materials Corporation. 
d. Johns Manville; a Berkshire Hathaway company. 

C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of <Insert 
slope> unless otherwise indicated. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain. Fabricate to slopes indicated. 

2.8 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with roofing. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roof insulation and cover 
boards to substrate, and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Full-spread spray-applied, low-rise, two-component urethane adhesive. 

D. Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch 
(13 mm) thick, factory primed. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation. 
b. Georgia-Pacific Building Products. 
c. National Gypsum Company. 
d. Temple-Inland Building Products by Georgia-Pacific. 

http://www.specagent.com/Lookup?ulid=8986
http://www.specagent.com/Lookup?uid=123456915330
http://www.specagent.com/Lookup?uid=123456915332
http://www.specagent.com/Lookup?uid=123456915333
http://www.specagent.com/Lookup?uid=123456915336
http://www.specagent.com/Lookup?ulid=5104
http://www.specagent.com/Lookup?uid=123456915355
http://www.specagent.com/Lookup?uid=123456915354
http://www.specagent.com/Lookup?uid=123456915356
http://www.specagent.com/Lookup?uid=123456915357
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E. Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water 
permeable and resistant to UV degradation, type and weight as recommended by roofing 
system manufacturer for application. 

2.9 ASPHALT MATERIALS 

A. Roofing Asphalt:  ASTM D 312, Type III or Type IV. 

B. Asphalt Primer: ASTM D 41/D 41M. 

2.10 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured 
walkway pads or rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing system 
manufacturer. 

1. Basis-of-Design: Sarnatread by Sarnafil. 

B. Walkway Roof Pavers: Heavyweight, hydraulically pressed concrete units, with top edges 
beveled 3/16 inch (5 mm), factory cast for use as roof pavers; absorption not greater than 5 
percent, ASTM C 140; no breakage and maximum 1 percent mass loss when tested for freeze-
thaw resistance, ASTM C 67. 

1. Size:  24 by 24 inches (600 by 600 mm). Manufacture pavers to dimensional tolerances 
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness. 

2. Compressive Strength: 4000 psi, minimum. 
3. Colors and Textures:  As selected by Architect from manufacturer's full range. 

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 roof openings and penetrations are in place, curbs are set and braced, and 
roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 

4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

5. Verify that concrete-curing compounds that will impair adhesion of roofing components to 
roof deck have been removed. 

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



NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 03/29/2017 

POLYVINYL-CHLORIDE (PVC) ROOFING 07 5419 - 9 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions. Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

3.3 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at end of workday or when rain is forecast. 
Remove and discard temporary seals before beginning work on adjoining roofing. 

C. Install roofing and auxiliary materials to tie in to existing roofing to maintain weathertightness of 
transition and to not void warranty for existing roofing system. 

3.4 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows. Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck according to recommendations in FM 
Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified 
Windstorm Resistance Classification. 

3.5 VAPOR-RETARDER INSTALLATION 

A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over 
preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed 
surface with hot roofing asphalt. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into roofing system. 

3.6 INSULATION INSTALLATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at the end of the workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing roof 
insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

1. Survey for existing elevations substrate prior to installation of insulation to identify any 
depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to 
ensure positive drainage of the roof. 
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D. Install insulation under area of roofing to achieve required thickness. Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each 
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in 
each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and 
does not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 
inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows: 

1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, 
firmly pressing and maintaining insulation in place. 

H. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

I. Mechanically Fastened and Adhered Insulation: Install each layer of insulation to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation 
adhesive, firmly pressing and maintaining insulation in place. 

J. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in 
each direction. Loosely butt cover boards together and fasten to roof deck. 

1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified 
Windstorm Resistance Classification. 

3.7 ADHERED ROOFING INSTALLATION 

A. Adhere roofing over area to receive roofing according to roofing system manufacturer's written 
instructions. Unroll roofing and allow to relax before retaining. 

1. Install sheet according to ASTM D 5036. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions 
required by manufacturer. Stagger end laps. 
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D. Bonding Adhesive: Apply to substrate and underside of roofing at rate required by 
manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area of 
roofing. 

E. In addition to adhering, mechanically fasten roofing securely at terminations, penetrations, and 
perimeter of roofing. 

F. Apply roofing with side laps shingled with slope of roof deck where possible. 

G. Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and 
sheet flashings according to manufacturer's written instructions, to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut 
edges of sheet. 

2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas. 
3. Repair tears, voids, and lapped seams in roofing that do not comply with requirements. 

H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with 
clamping ring. 

3.8 MECHANICALLY FASTENED ROOFING INSTALLATION 

A. Mechanically fasten roofing over area to receive roofing according to roofing system 
manufacturer's written instructions. Unroll roofing and allow to relax before retaining. 

1. Install sheet according to ASTM D 5082. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions 
required by manufacturer. Stagger end laps. 

D. Mechanically fasten or adhere roofing securely at terminations, penetrations, and perimeter of 
roofing. 

E. Apply roofing with side laps shingled with slope of roof deck where possible. 

F. In-Seam Attachment: Secure one edge of PVC sheet using fastening plates or metal battens 
centered within seam, and mechanically fasten PVC sheet to roof deck. 

G. Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and 
sheet flashings according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut 
edges of sheet. 

2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas. 
3. Repair tears, voids, and lapped seams in roofing that do not comply with requirements. 

H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with 
clamping ring. 
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3.9 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according 
to roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 
to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side 
and end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.10 WALKWAY INSTALLATION 

A. Flexible Walkways: Install walkway products in locations indicated. Heat weld to substrate or 
adhere walkway products to substrate with compatible adhesive according to roofing system 
manufacturer's written instructions. 

1. Flexible Walkways shall be installed around entire perimeter of the roof, around all 
mechanical equipment, and paths to all roof top equipment. 

B. Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written 
instructions in locations around all mechanical equipment, to form walkways. Leave 2 inches 
(75 mm) of space between adjacent roof pavers. 

1. Provide manufacturer standard flexible walkway as a slip sheet under pavers. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, 
surface preparation, membrane application, flashings, protection, and drainage components, 
and to furnish reports to Architect. 

B. Flood Testing: Flood test each roofing area for leaks, according to recommendations in 
ASTM D 5957, after completing roofing and flashing but before overlying construction is placed. 
Install temporary containment assemblies, plug or dam drains, and flood with potable water. 

1. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25 
mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of 
clearance from top of base flashing. 

2. Flood each area for 48 hours. 
3. After flood testing, repair leaks, repeat flood tests, and make further repairs until roofing 

and flashing installations are watertight. 

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion. 
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D. Repair or remove and replace components of roofing system where inspections indicate that 
they do not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 
replaced or additional work complies with specified requirements. 

3.12 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing, inspect roofing for deterioration and 
damage, describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07 5419 
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SECTION 07 6200 - SHEET METAL FLASHING AND TRIM 

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. Manufactured through-wall flashing with snaplock receiver. 
2. Manufactured reglets with counterflashing. 
3. Formed roof-drainage sheet metal fabrications. 

B. Related Requirements: 

1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough 
Carpentry"] for wood nailers, curbs, and blocking. 

2. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof 
hatches, vents, and other manufactured roof accessory units. 

3. Section 079500 "Expansion Control" for manufactured sheet metal expansion-joint 
covers. 

1.3 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, 
joints, and seams to provide leakproof, secure, and noncorrosive installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each manufactured product and accessory. 

B. LEED Submittals: 

1. Product Data for Credit MR 4: For products having recycled content, documentation 
indicating percentages by weight of postconsumer and preconsumer recycled content. 
Include statement indicating cost for each product having recycled content. 
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2. Materials and Resources - Building Life-cycle Impact Reduction. For each product submit 
the following: 

a. If available, provide an ISO 14044 compliant Life Cycle Assessment. 
b. Alternative, submit product-specific Environmental Product Declarations. (EPDs). 
c. Alternative, submit an Industry-Wide EPD. 

3. Materials and Resources - Product Disclosure and Optimization - Environmental Product 
Declarations. Option 1. Environmental Product Declarations. Fore each product submit 
the following: 

a. If available, provide a product-specific Type II EPD. 
b. Alternative, submit an industry-wide (generic) EPD. 
c. Alternative, submit product specific declaration. 

4. Materials and resources - Product Disclosure and Optimization - Environmental Product 
Declarations. Option 2. Multi-attribute Optimization.  

a. For each product with Type III EPDs, submit the following: 

1) Product-specific Type III EPD - Third- party certified. 
2) A letter that indicates for each product the environmental impacts are below 

industry averages. 

b. For products meeting the above criteria, submit a letter stating the dollar value of 
all products that are extracted, manufactured, and purchased (including 
distribution) within a 100 mile radius of the project site. 

5. Materials and Resources - Product Disclosure and Optimization - Sourcing of Raw 
Materials. Option 1. Raw Material Source and Extraction Reporting. If available, for each 
product submit the following: 

a. If available, provide a third-party verified corporate sustainability report (CSR). 
b. Alternative, provide a publically available self-declared report. 

6. Materials and Resources - Product Disclosure and Optimization - Sourcing of Raw 
Materials. Option 2. Leadership Extraction Practices. 

a. Chain-of-Custody Certificates: For certified wood products. Include statement of 
costs. 

b. For each product submit the one of the following: 
c. For products meeting the above criteria, submit a letter stating the dollar value of 

all products that are extracted, manufactured, and purchased (including distribuiton 
with a 100 mile radius of the project site. 

7. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. 
Option 1. Material Ingredients Reporting. If available, for each product submit the 
following: 

a. A chemical inventory of the product to at least 0.1% (1000 ppm) using one of the 
following criteria: 

1) A publicly available inventory of all ingredients identified by name and 
Chemical Abstract Service Registration Number (CASRN). 
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2) Health Product Declaration. 
3) Cradle to Cradle v3 Bronze level certification documentation. 

8. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. 
Option 2 Material Ingredients Optimization. If available, for each product submit the 
following: 

a. GreenScreen v1.2 Benchmark with chemical inventory of chemical ingredients to 
100 ppm. 

b. For products meeting the above criteria, submit a letter stating the dollar value of 
all products that are extracted, manufactured, and purchased (including 
distribution) within a 100 mile radius of the project site. 

9. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. 
Option 3 Product Manufacture Supply Chain Optimization. 

a. If available, for each product submit the following: 

1) An inventory by weight of each constituent material of the product and a 
letter from each supplier. 

b. For products meeting the above criteria, submit a letter stating the dollar value of 
all products that are extracted, manufactured, and purchased (including 
distribution) within a 100 mile radius of the project site. 

10. Construction and Demolition Waste Management. For all products submit: 

a. A letter stating the total weight and value of waste diverted form landfills. Provide 
details of how the waste was recovered, reused or recycled. 

C. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. 

Distinguish between shop- and field-assembled work. 
3. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments. Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of expansion joints and expansion-joint covers, including showing 

direction of expansion and contraction from fixed points. 
8. Include details of roof-penetration flashing. 
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and 

counterflashings as applicable. 
10. Include details of typical and non-typical conditions and special conditions. 
11. Include details of connections to adjoining work. 
12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches (1:5). 

D. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-
applied finishes. 

E. Samples for Verification: For each type of exposed finish. 
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1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including finished 
seam and in required profile. Include fasteners, cleats, clips, closures, and other 
attachments. 

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous 
Fabrications: 12 inches (300 mm) long and in required profile. Include fasteners and 
other exposed accessories. 

3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample. 
4. Anodized Aluminum Samples: 3 inch by 4 inch samples to show full range to be expected 

for each color required. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For each type of coping and roof edge flashing that is SPRI ES-1 tested 
and FM Approvals approved. 

C. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

D. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 
maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Provide sheet metal flashing and trim conforming with the following: 

1. Recommended practices contained in Sheet Metal and Air Conditions Contractors 
National Association, Inc., (SMACNA). the Aluminum Association and Architectural Sheet 
Metal Manual, Aluminum Construction Manual. Specifications for Aluminum Sheet Metal 
Work in Building Construction, current editions. 

2. Specified requirements of the manufacturer of the metal. 
3. Provide welding complying with American Welding Society Structural Welding Code for 

Steel, AWS D1.1. 

C. Fabricator Qualifications: Engage an experienced Installer who has completed sheet metal 
flashing and trim work similar in material, design, and extent to that indicated for this project with 
a record of successful in-service performance as evidenced but not less than five (5) 
consecutive years experience in sheet metal fabrication and installation. Employs skilled 
workers who custom fabricate sheet metal flashing and trim similar to that required for this 
Project and whose products have a record of successful in-service performance. 

1. For copings and roof edge flashings that are SPRI ES-1 tested and FM Approvals 
approved, shop shall be listed as able to fabricate required details as tested and 
approved. 
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D. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockup of typical roof [edge] [eave], including [built-in gutter] [fascia] [fascia 
trim] [apron flashing], approximately <Insert dimension> long, including supporting 
construction cleats, seams, attachments, underlayment, and accessories. 

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. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials 
away from uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight 
and high humidity, except to extent necessary for period of sheet metal flashing and trim 
installation. 

1.9 PROJECT CONDITIONS 

A. Coordinate work of this Section with interfacing and adjoining work for proper sequencing of 
each installation. Ensure best possible weather resistance, durability of Work, and protection of 
materials and finishes. 

1.10 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within specified 
warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, blister, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 
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B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated. 

C. Sheet Metal Standard for Copper: Comply with CDA's "Copper in Architecture Handbook." 
Conform to dimensions and profiles shown unless more stringent requirements are indicated. 

D. FM Approvals Listing: Manufacture and install [copings] [roof edge flashings] that are listed in 
FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify 
materials with name of fabricator and design approved by FM Approvals. 

E. SPRI Wind Design Standard: Manufacture and install [copings] [roof edge flashings] tested 
according to SPRI ES-1 and capable of resisting the following design pressure: 

1. Design Pressure:  <Insert design pressure>. 

F. Recycled Content of Copper-Sheet Flashing and Trim: Postconsumer recycled content plus 
one-half of preconsumer recycled content not less than 40 percent. 

G. Recycled Content of Steel-Sheet Flashing and Trim: Postconsumer recycled content plus one-
half of preconsumer recycled content not less than 25 percent. 

H. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 SHEET METALS 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Copper Sheet: ASTM B 370, cold-rolled copper sheet, H00 or H01 temper. 

1. Nonpatinated Exposed Finish: Mill. 

2. Nonpatinated, Exposed, Lacquered Finish: Finish designations for copper alloys comply 
with system defined in NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products." 

a. Brushed Satin (Lacquered): M32-06x (Mechanical Finish: directionally textured, 
medium satin; with clear organic coating); coating of "Incralac," waterborne, methyl 
methacrylate copolymer lacquer with UV inhibitor, applied by air spray in two coats 
per manufacturer's written instructions to total thickness of 1 mil (0.025 mm). 

b. Mirror Polished (Lacquered): M22-06x (Mechanical Finish: buffed, specular; with 
clear organic coating); coating of "Incralac," waterborne, air-drying, methyl 
methacrylate copolymer lacquer with UV inhibitor, applied by air spray in two coats 
per manufacturer's written instructions to total thickness of 1 mil (0.025 mm). 
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3. Prepatinated Copper-Sheet Finish:  <Insert color>, prepatinated according to 
ASTM B 882. 

C. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish 
required, with temper as required to suit forming operations and performance required; with 
[smooth, flat] [embossed] surface. 

1. As-Milled Finish: [Mill] [One-side bright mill] [Standard one-side bright] [Standard two-side 
bright]. 

2. Clear Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or 
thicker. 

3. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or 
thicker. 

a. Color:  <Insert color>. 
b. Color Range: 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. 

4. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions. 

b. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

c. Mica Fluoropolymer: AAMA 2605. Two-coat fluoropolymer finish with suspended 
mica flakes containing not less than 70 percent PVDF resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

d. Metallic Fluoropolymer: AAMA 2605. Three-coat fluoropolymer finish with 
suspended metallic flakes containing not less than 70 percent PVDF resin by 
weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

e. FEVE Fluoropolymer: AAMA 2605. Two-coat fluoropolymer finish containing 100 
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

f. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel 
topcoat; with dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 
0.8 mil (0.02 mm) for topcoat. 

5. Color:  <Insert color>. 
6. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with minimum total dry 
film thickness of 0.5 mil (0.013 mm). 

D. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 316L, dead soft, fully annealed; with smooth, 
flat surface. 
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1. Finish:  2D (dull, cold rolled). 

E. Terne Coated Stainless Steel Sheet: ASTM A 167, Type 304 sheet, coated both sides with 
terne alloy (80 percent lead; 20 percent tin); FS QQ-T-201F, Type II.  

1. Minimum coating weight: 40 lb., nominal. 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-
resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-
modified asphalt adhesive, with release-paper backing; specifically designed to withstand high 
metal temperatures beneath metal roofing. Provide primer according to written 
recommendations of underlayment manufacturer. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle Coatings & Waterproofing Inc. 
b. Grace Construction Products; W.R. Grace & Co. -- Conn. 
c. Henry Company. 

2. Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C) or higher. 
3. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F (29 

deg C) or lower. 

2.4 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise 
indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened. 

2. Fasteners: Stainless steel screw-type fasteners. Nail-in or driven type fasteners shall not 
be allowed. 

C. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints. 

D. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187. 

http://www.specagent.com/Lookup?ulid=5148
http://www.specagent.com/Lookup?uid=123456981313
http://www.specagent.com/Lookup?uid=123456981314
http://www.specagent.com/Lookup?uid=123456981315
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E. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application. 

2.5 MANUFACTURED SHEET METAL FLASHING AND TRIM 

A. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated with factory-
mitered and -welded corners and junctions and with interlocking counterflashing on exterior 
face, of same metal as reglet. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Fry Reglet Corporation. 
b. Keystone Flashing Company, Inc. 

2. Material: [Stainless steel, 0.019 inch (0.48 mm) thick] [Copper, 16 oz./sq. ft. (0.55 mm 
thick)]. 

3. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with 
neoprene or other suitable weatherproofing washers, and with channel for sealant at top 
edge. 

4. Stucco Type: Provide with upturned fastening flange and extension leg of length to match 
thickness of applied finish materials. 

5. Concrete Type: Provide temporary closure tape to keep reglet free of concrete materials, 
special fasteners for attaching reglet to concrete forms, and guides to ensure alignment 
of reglet section ends. 

6. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint. 
7. Accessories: 

a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure 
flexible flashing in reglet where clearance does not permit use of standard metal 
counterflashing or where Drawings show reglet without metal counterflashing. 

b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before 
counterflashing to prevent wind uplift of counterflashing's lower edge. 

8. Finish:  <Insert finish>. 

2.6 FABRICATION, GENERAL 

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and 
trim in shop to greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and 
metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

4. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view. 

http://www.specagent.com/Lookup?ulid=5151
http://www.specagent.com/Lookup?uid=123456981328
http://www.specagent.com/Lookup?uid=123456981326
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B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to 
a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on 
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching 
profiles. 

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with butyl sealant concealed within joints. 

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard. 

E. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard and by FM Global Property Loss Prevention Data Sheet 1-49 for application, but not 
less than thickness of metal being secured. 

G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended 
use. Rivet joints where necessary for strength. 

H. Do not use graphite pencils to mark metal surfaces. 

2.7 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, 
and other accessories as required. Fabricate in minimum 96-inch- (2400-mm-) long sections. 
Furnish flat-stock gutter brackets and flat-stock gutter spacers and straps fabricated from same 
metal as gutters, of size recommended by cited sheet metal standard but with thickness not less 
than twice the gutter thickness. Fabricate expansion joints, expansion-joint covers, gutter bead 
reinforcing bars, and gutter accessories from same metal as gutters. Shop fabricate interior and 
exterior corners. 

1. Gutter Profile: [Style A] [Style B] [Style C] [Style D] [Style E] [Style F] [Style G] 
[Style H] [Style I] [Style J] [Style K] [Style L] according to cited sheet metal standard. 

2. Expansion Joints:  Butt type with cover plate. 
3. Accessories:  Continuous, removable leaf screen with sheet metal frame and hardware 

cloth screen. 
4. Gutters with Girth up to 15 Inches (380 mm): Fabricate from the following materials: 

a. Copper:  16 oz./sq. ft. (0.55 mm thick). 
b. Stainless Steel:  0.016 inch (0.40 mm) thick. 

5. Gutters with Girth 16 to 20 Inches (410 to 510 mm): Fabricate from the following 
materials: 

a. Copper:  16 oz./sq. ft. (0.55 mm thick). 
b. Stainless Steel:  0.019 inch (0.48 mm) thick. 
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6. Gutters with Girth 21 to 25 Inches (530 to 640 mm): Fabricate from the following 
materials: 

a. Copper:  20 oz./sq. ft. (0.68 mm thick). 
b. Stainless Steel:  0.025 inch (0.64 mm) thick. 

7. Gutters with Girth 26 to 30 Inches (660 to 760 mm): Fabricate from the following 
materials: 

a. Copper:  24 oz./sq. ft. (0.82 mm thick). 
b. Stainless Steel:  0.031 inch (0.79 mm) thick. 

8. Gutters with Girth 31 to 35 Inches (790 to 890 mm): Fabricate from the following 
materials: 

a. Copper:  24 oz./sq. ft. (0.82 mm thick). 
b. Stainless Steel:  0.038 inch (0.95 mm) thick. 

B. Built-in Gutters: Fabricate to cross section required, with riveted and soldered joints, complete 
with end pieces, outlet tubes, and other special accessories as required. Fabricate in minimum 
96-inch- (2400-mm-) long sections. Fabricate expansion joints and accessories from same 
metal as gutters unless otherwise indicated. 

1. Fabricate gutters with built-in expansion joints. 
2. Accessories:  Continuous, removable leaf screen with sheet metal frame and hardware 

cloth screen. 
3. Fabricate from the Following Materials: 

a. Copper:  16 oz./sq. ft. (0.55 mm thick). 
b. Stainless Steel:  0.016 inch (0.40 mm) thick. 

C. Downspouts: Fabricate round rectangular downspouts to dimensions indicated, complete with 
mitered elbows. Furnish with metal hangers from same material as downspouts and 
anchors. Shop fabricate elbows. 

1. Manufactured Hanger Style: [Fig 1-34A] [Fig 1-34B] [Fig 1-34C] [Fig 1-34D] [Fig 1-34E] 
according to SMACNA's "Architectural Sheet Metal Manual." 

2. Hanger Style: <Insert description>. 
3. Fabricate from the following materials: 

a. Copper: [16 oz./sq. ft. (0.55 mm thick)] <Insert weight (thickness)>. 
b. Aluminum: [0.024 inch (0.61 mm)] <Insert dimension> thick. 
c. Stainless Steel: [0.016 inch (0.40 mm)] <Insert dimension> thick. 

D. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to 
exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) 
beyond cant or tapered strip into field of roof. Fasten gravel guard angles to base of scupper. 
Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 
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E. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of 
dimensions and shape required, complete with outlet tubes, exterior flange trim, and built-in 
overflows. Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

F. Splash Pans: Fabricate to dimensions and shape required and from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.040 inch (1.02 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 

G. Wire Basket Strainers: Provide wire basket type strainers at downspouts, fabricated form wire 
and sheet metal of same material used for downspouts or approved compatible material.  

H. Sheet Metal Baffles: Provide sheet metal baffles 6-inches high with legs 18-inches long at gutter 
corners below roof valleys. 

2.8 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) 
long, but not exceeding 12-foot- (3.6-m-) long sections. Furnish with 6-inch- (150-mm-) wide, 
joint cover plates. Shop fabricate interior and exterior corners. 

1. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup 
plate. 

2. Fabricate from the Following Materials: 

a. Copper:  20 oz./sq. ft. (0.68 mm thick). 
b. Aluminum:  0.050 inch (1.27 mm) thick. 
c. Stainless Steel:  0.019 inch (0.48 mm) thick. 

B. Copings: Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) 
long, sections. Fabricate joint plates of same thickness as copings. Furnish with continuous 
cleats to support edge of external leg and drill elongated holes for fasteners on interior leg. 
 Shop fabricate interior and exterior corners. 

1. Coping Profile: [Fig 3-4A] [Fig 3-4B] [Fig 3-4C] [Fig 3-4D] [Fig 3-4E] [Fig 3-4F] [Fig 3-
4G] according to SMACNA's "Architectural Sheet Metal Manual." 

2. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup 
plate. 

3. Fabricate from the Following Materials: 

a. Copper:  24 oz./sq. ft. (0.82 mm thick). 
b. Aluminum:  0.050 inch (1.27 mm) thick. 
c. Stainless Steel:  0.025 inch (0.64 mm) thick. 

C. [Roof] [and] [Roof-to-Wall Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) 
Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) and Fascia-Cap Transition] 
Expansion-Joint Cover: Fabricate from the following materials: Shop fabricate interior and 
exterior corners. 
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1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.050 inch (1.27 mm) thick. 
3. Stainless Steel:  0.025 inch (0.64 mm) thick. 

D. Base Flashing:  Shop fabricate interior and exterior corners. Fabricate from the following 
materials: 

1. Copper:  20 oz./sq. ft. (0.68 mm thick). 
2. Aluminum:  0.040 inch (1.02 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 

E. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following 
materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 

F. Flashing Receivers: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

G. Roof-Penetration Flashing: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel:  0.019 inch (0.48 mm) thick. 

H. Roof-Drain Flashing: Fabricate from the following materials: 

1. Copper:  12 oz./sq. ft. (0.41 mm thick). 
2. Stainless Steel:  0.016 inch (0.40 mm) thick. 

2.9 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

B. Valley Flashing: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel:  0.019 inch (0.48 mm) thick. 

C. Drip Edges: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 
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D. Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

E. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following 
materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 

F. Flashing Receivers: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

G. Roof-Penetration Flashing: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel:  0.019 inch (0.48 mm) thick. 

2.10 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, 
but not exceeding 12-foot- (3.6-m-) long, sections, under copings, and at shelf angles. Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches (150 mm) beyond each side of 
wall openings; and form with 2-inch- (50-mm-) high, end dams. Fabricate from the following 
materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel:  0.016 inch (0.40 mm) thick. 

B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to 
extend 4 inches (100 mm) beyond wall openings. Form head and sill flashing with 2-inch- (50-
mm-) high, end dams. Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.032 inch (0.81 mm) thick. 
3. Stainless Steel:  0.016 inch (0.40 mm) thick. 

C. Wall Expansion-Joint Cover: Fabricate from the following materials: 

1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum:  0.040 inch (1.02 mm) thick. 
3. Stainless Steel:  0.019 inch (0.48 mm) thick. 

2.11 MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing: Fabricate from the following materials: 
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1. Copper:  16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel:  0.019 inch (0.48 mm) thick. 

B. Overhead-Piping Safety Pans: Fabricate from the following materials: 

1. Copper:  24 oz./sq. ft. (0.82 mm thick). 
2. Stainless Steel:  0.025 inch (0.64 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting performance of 
the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing 

substrate to prevent air infiltration or water penetration. 

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

3.2 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. 
Prime substrate if recommended by underlayment manufacturer. Comply with temperature 
restrictions of underlayment manufacturer for installation; use primer for installing underlayment 
at low temperatures. Apply in shingle fashion to shed water, with end laps of not less than 6 
inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less 
than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days. 

3.3 INSTALLATION, GENERAL 

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. Use fasteners[, solder], protective 
coatings, separators, sealants, and other miscellaneous items as required to complete sheet 
metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance. Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two 
fasteners. Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling 
and tool marks. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 
6. Do not use graphite pencils to mark metal surfaces. 
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B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and 
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or 
cementitious construction. 

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner 
or intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws substrate not less 
than recommended by fastener manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. 

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint 
members not less than 1 inch (25 mm) into sealant. Form joints to completely conceal 
sealant. When ambient temperature at time of installation is between 40 and 70 deg F (4 
and 21 deg C), set joint members for 50 percent movement each way. Adjust setting 
proportionately for installation at higher ambient temperatures. Do not install sealant-type 
joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint 
Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges 
of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-
tinned surface would show in completed Work. 

1. Do not solder aluminum sheet. 
2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. 

Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel 

and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. 
Comply with solder manufacturer's recommended methods for cleaning and 
neutralization. 

5. Copper Soldering: Tin edges of uncoated sheets, using solder for copper. 

H. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 
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3.4 ROOF-DRAINAGE SYSTEM INSTALLATION 

A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
roof perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters: Join sections with riveted and soldered joints. Provide for thermal expansion. 
Attach gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal 
watertight with sealant. Slope to downspouts. 

1. Fasten gutter spacers to front and back of gutter. 
2. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron 

flashing]. 
3. Anchor gutter with [gutter brackets] [straps] spaced not more than <Insert dimension> 

apart to roof deck, unless otherwise indicated, and loosely lock to front gutter bead. 
4. Install gutter with expansion joints at locations indicated, but not exceeding, <Insert 

dimension> apart. Install expansion-joint caps. 
5. Install continuous gutter screens on gutters with noncorrosive fasteners, removable for 

cleaning gutters. 

C. Built-in Gutters: Join sections with riveted and soldered joints. Provide for thermal expansion. 
Slope to downspouts. Provide end closures and seal watertight with sealant. 

1. Install underlayment layer in built-in gutter trough and extend to drip edge at eaves and 
under underlayment on roof sheathing. Lap sides minimum of 2 inches (50 mm) over 
underlying course. Lap ends minimum of 4 inches (100 mm). Stagger end laps between 
succeeding courses at least 72 inches (1830 mm). Fasten with roofing nails. Install slip 
sheet over underlayment. 

2. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron 
flashing]. 

3. Install gutter with expansion joints at locations indicated, but not exceeding, <Insert 
dimension> apart. Install expansion-joint caps. 

D. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints. 

1. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate 
hangers at top and bottom and at approximately 60 inches (1500 mm) o.c. 

2. Provide elbows at base of downspout to direct water away from building. 
3. Connect downspouts to underground drainage system. 

E. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in asphalt roofing 
cement or elastomeric sealant compatible with the substrate. 

F. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to 
interior wall face, over cants or tapered edge strips, and under roofing membrane. 

1. Anchor scupper closure trim flange to exterior wall and solder or seal with elastomeric 
sealant to scupper. 

2. Loosely lock front edge of scupper with conductor head. 
3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of 

conductor head. 

G. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch (25 mm) below scupper or gutter discharge. 
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H. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated. Lap joints minimum of 4 inches (100 mm) in direction of water flow. 

3.5 ROOF FLASHING INSTALLATION 

A. General: Install sheet metal flashing and trim to comply with performance requirements, sheet 
metal manufacturer's written installation instructions, and cited sheet metal standard. Provide 
concealed fasteners where possible, and set units true to line, levels, and slopes. Install work 
with laps, joints, and seams that are permanently watertight and weather resistant. 

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations in 
FM Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required 
windstorm classification. 

C. Copings: Anchor to resist uplift and outward forces according to recommendations in FM Global 
Property Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for required 
windstorm classification. 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base 
flashing. Install stainless-steel draw band and tighten. 

E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. 
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend 
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints minimum of 4 
inches (100 mm). Secure in waterproof manner by means of [snap-in installation and sealant 
or lead wedges and sealant] [interlocking folded seam or blind rivets and sealant] [anchor 
and washer at 36-inch (910-mm) centers] unless otherwise indicated. 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of 
roofing and other items penetrating roof. Seal with butyl sealant and clamp flashing to pipes that 
penetrate roof. 

3.6 WALL FLASHING INSTALLATION 

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
wall flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Through-Wall Flashing: Installation of through-wall flashing is specified in [Section <Insert 
Section number> "<Insert Section title>."] 

C. Reglets: Installation of reglets is specified in [Section <Insert Section number> "<Insert 
Section title>."] 

D. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar 
flashings to extend <Insert dimension> beyond wall openings. 
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3.7 MISCELLANEOUS FLASHING INSTALLATION 

A. Equipment Support Flashing: Coordinate installation of equipment support flashing with 
installation of roofing and equipment. Weld or seal flashing with elastomeric sealant to 
equipment support member. 

B. Overhead-Piping Safety Pans: Suspend pans from structure above, independent of other 
overhead items such as equipment, piping, and conduit, unless otherwise indicated on 
Drawings. Pipe and install drain line to plumbing waste or drainage system. 

3.8 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

3.9 CLEANING AND PROTECTION 

A. Remove all scrapes and dirt immediately upon completion of work. 

B. Clean all fabrications of surface dirt, oils, grease, weld or solder residue and other surface 
contaminates that would effect eh application of finish primers and paints. 

C. After installation cover and protect exposed portions of the fabrications from damage. 

D. Just prior to final acceptance, remove protective coverings and clean surfaces with plain water, 
or if required with a solution of water and mild household detergent as recommended by 
manufacturer of finish coating system.  

E. Touch-up finish coat system of all imperfection as recommended by manufacturer of finish 
coating system. Remove and replace any component that cannot be successfully repaired at no 
additional cost to the Owner. 

F. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

G. Clean and neutralize flux materials. Clean off excess solder. 

H. Clean off excess sealants. 

I. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. On 
completion of sheet metal flashing and trim installation, remove unused materials and clean 
finished surfaces as recommended by sheet metal flashing and trim manufacturer. Maintain 
sheet metal flashing and trim in clean condition during construction. 

J. Replace sheet metal flashing and trim that have been damaged or that have deteriorated 
beyond successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 07 6200 
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SECTION 07 7200 - ROOF ACCESSORIES 

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. Roof curbs. 
2. Equipment supports. 
3. Roof hatches. 
4. Hatch-type heat and smoke vents. 
5. Pipe and duct supports. 
6. Pipe portals. 
7. Preformed flashing sleeves. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs 
for access to roof hatches. 

2. Section 076100 "Sheet Metal Roofing" for shop- and field-formed roof curbs and snow 
guards for sheet metal roofing. 

3. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal 
flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet 
metal trim and accessories. 

4. Section 077100 "Roof Specialties" for manufactured fasciae, copings, gravel stops, 
gutters and downspouts, and counterflashing. 

5. Section 077129 "Manufactured Roof Expansion Joints" for manufactured roof expansion-
joint covers. 

6. Section 077253 "Snow Guards" for snow guards. 
7. Section 086200 "Unit Skylights" for single- and double-glazed domed plastic skylights 

with curb frame. 
8. Section 230548 "Vibration and Seismic Controls for HVAC" for special curbs designed to 

accommodate seismic and vibration controls. 
9. Section 233423 "HVAC Power Ventilators" for power roof-mounted ventilators. 
10. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for standard 

curbs specified with rooftop units. 

1.3 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 
noncorrosive installation. 
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B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings: For roof accessories. 

1. Include plans, elevations, keyed details, and attachments to other work. Indicate 
dimensions, loadings, and special conditions. Distinguish between plant- and field-
assembled work. 

C. Samples: For each exposed product and for each color and texture specified, prepared on 
Samples of size to adequately show color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-
mounted items. Show the following: 

1. Size and location of roof accessories specified in this Section. 
2. Method of attaching roof accessories to roof or building structure. 
3. Other roof-mounted items including mechanical and electrical equipment, ductwork, 

piping, and conduit. 
4. Required clearances. 

B. Sample Warranties: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance 
manuals. 

1.7 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

1.8 WARRANTY 

A. Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finishes or replace roof accessories that show evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
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c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener disengagement due to 
defective manufacture, fabrication, installation, or other defects in construction. 

B. Wind-Restraint Performance:  <Insert requirements>. 

2.2 ROOF CURBS 

A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and 
dead loads, including equipment loads and other construction indicated on Drawings, bearing 
continuously on roof structure, and capable of meeting performance requirements; with welded 
or mechanically fastened and sealed corner joints,[ straight sides,] [ integral metal cant,] 
[ stepped integral metal cant raised the thickness of roof insulation,] and integrally formed 
deck-mounting flange at perimeter bottom. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AES Industries, Inc. 
b. Greenheck Fan Corporation. 
c. LMCurbs. 
d. Milcor; Commercial Products Group of Hart & Cooley, Inc. 
e. Pate Company (The). 
f. Roof Products and Systems (RPS); a division of Hart & Cooley, Inc. 
g. Thybar Corporation. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be 
supported. 

C. Supported Load Capacity: <Insert load requirements>. 

D. Material:  Zinc-coated (galvanized) steel sheet, <Insert dimension> thick. 

1. Finish:  Mill phosphatized. 

E. Material: Stainless-steel sheet, <Insert dimension> thick. 

1. Finish:  Manufacturer's standard. 

F. Construction: 

1. Curb Profile: [Manufacturer's standard] [Profile as indicated on Drawings] compatible 
with roofing system. 

http://www.specagent.com/Lookup?ulid=11238
http://www.specagent.com/Lookup?uid=123456974673
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2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 
conform to roof profile. 

3. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless 
otherwise indicated. 

a. For curbs used to equipment rails, pipe support, duct support, and the like where 
intended to support an element and roofing extends under the element supported 
the minimum height of curb shall be 24 inches. 

4. Top Surface: Level top of curb, with roof slope accommodated by sloping deck-mounting 
flange or by use of leveler frame. 

5. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height 
tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip 
unit with water diverter or cricket on side that obstructs water flow. 

6. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation. 
7. Liner: Same material as curb, of manufacturer's standard thickness and finish. 
8. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb 

perimeter. 
9. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, 

welded strap connectors, and base flange attachment to roof structure at perimeter of 
curb, of size and spacing required to meet wind uplift requirements. 

10. Platform Cap: Where portion of roof curb is not covered by equipment, provide 
weathertight platform cap formed from 3/4-inch (19-mm) thick plywood covered with 
metal sheet of same type, thickness, and finish as required for curb. 

11. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal 
and finish as curb. 

12. Security Grille:  [Provide where indicated]. 
13. Damper Tray: Provide damper tray or shelf with opening [3 inches (76 mm)] <insert 

dimension> [less than interior curb dimensions indicated] [of size indicated]. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports:  Rail-type metal equipment supports capable of supporting superimposed 
live and dead loads between structural supports, including equipment loads and other 
construction indicated on Drawings, spanning between structural supports; capable of meeting 
performance requirements; with welded or mechanically fastened and sealed corner 
joints,[ integral metal cant,] [ stepped integral metal cant raised the thickness of roof 
insulation,] and integrally formed structure-mounting flange at bottom. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AES Industries, Inc. 
b. Conn-Fab Sales, Inc. 
c. Greenheck Fan Corporation. 
d. LMCurbs. 
e. Milcor; Commercial Products Group of Hart & Cooley, Inc. 
f. Pate Company (The). 
g. Roof Products and Systems (RPS); a division of Hart & Cooley, Inc. 
h. Roof Products, Inc. 
i. Thybar Corporation. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be 
supported. 

http://www.specagent.com/Lookup?ulid=11239
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C. Supported Load Capacity: <Insert load requirements>. 

D. Material:  Zinc-coated (galvanized) steel sheet, Insert dimension thick. 

1. Finish:  Mill phosphatized. 

E. Material: Aluminum sheet, Insert dimension thick. 

1. Finish:  Mill. 

F. Material: Stainless-steel sheet, Insert dimension thick. 

1. Finish:  Manufacturer's standard. 

G. Construction: 

1. Curb Profile: [Manufacturer's standard] [Profile as indicated on Drawings] compatible 
with roofing system. 

2. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation. 
3. Liner: Same material as equipment support, of manufacturer's standard thickness and 

finish. 
4. Nailer: Factory-installed continuous wood nailers Insert dimension wide on top flange of 

equipment supports, continuous around support perimeter. 
5. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, 

welded strap connectors, and base flange attachment to roof structure at perimeter of 
curb of size and spacing required to meet wind uplift requirements. 

6. Platform Cap: Where portion of equipment support is not covered by equipment, provide 
weathertight platform cap formed from 3/4-inch (19-mm) thick plywood covered with 
metal sheet of same type, thickness, and finish as required for curb. 

7. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal 
and finish as equipment support. 

8. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 
conform to roof profile. 

9. Fabricate equipment supports to minimum height of 12 inches (305 mm) above roofing 
surface unless otherwise indicated. 

10. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to 
accommodate roof slope so that tops of supports are level with each other. Equip 
supports with water diverters or crickets on sides that obstruct water flow. 

11. Security Grille:  [Provide where indicated on Drawings]. 

2.4 ROOF HATCH 

A. Roof Hatches: Metal roof-hatch units with lids and insulated double-walled curbs, welded or 
mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing and 
weathertight perimeter gasketing,[straight sides,] [ integral metal cant,] [ stepped integral 
metal cant raised the thickness of roof insulation,] and integrally formed deck-mounting 
flange at perimeter bottom. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AES Industries, Inc. 
b. Babcock-Davis. 

http://www.specagent.com/Lookup?ulid=5190
http://www.specagent.com/Lookup?uid=123456972982
http://www.specagent.com/Lookup?uid=123456972977
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c. Bilco Company (The). 
d. JL Industries, Inc.; a division of the Activar Construction Products Group. 
e. Milcor; Commercial Products Group of Hart & Cooley, Inc. 
f. O'Keeffe's Inc. 

B. Type and Size: Single-leaf lid, <Insert dimensions>. 

C. Type and Size: Double-leaf lid, <Insert dimensions>. 

D. Loads: Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-kPa) internal 
uplift load. 

E. Hatch Material: Aluminum sheet. 

1. Thickness:  Manufacturer's standard thickness for hatch size indicated. 
2. Finish:  Clear anodic. 

F. Hatch Material: Stainless-steel sheet. 

1. Thickness:  Manufacturer's standard thickness for hatch size indicated. 
2. Finish:  No. 2D, directional polish finish. 

G. Construction: 

1. Insulation:  Glass-fiber board. 

a. R-Value:  12.0 according to ASTM C 1363. 

2. Nailer: Factory-installed wood nailer continuous around hatch perimeter. 
3. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's standard metal 

liner of same material and finish as outer metal lid. 
4. Curb Liner: Manufacturer's standard, of same material and finish as metal curb. 
5. On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof profile. 
6. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless 

otherwise indicated. 
7. Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb 

height that is tapered to accommodate roof slope so that top surfaces of perimeter curb 
are level. Equip hatch with water diverter or cricket on side that obstructs water flow. 

H. Hardware: Spring operators, hold-open arm, galvanized-steel spring latch with turn handles, 
galvanized-steel butt- or pintle-type hinge system, and padlock hasps inside and outside. 

1. Provide two-point latch on lids larger than 84 inches (2130 mm). 

I. Safety Railing System: Roof-hatch manufacturer's standard system including rails, clamps, 
fasteners, safety barrier at railing opening, and accessories required for a complete installation; 
attached to roof hatch and complying with 29 CFR 1910.23 requirements and authorities having 
jurisdiction. 

1. Height:  42 inches (1060 mm) above finished roof deck. 
2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches (31 mm) in diameter or galvanized-

steel tube, 1-5/8 inches (41 mm) in diameter. 
3. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches 

(533 mm) in diameter. 

http://www.specagent.com/Lookup?uid=123456972983
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4. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing 
system. Provide manufacturer's standard hinges and self-latching mechanism. 

5. Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated 
end fittings. 

6. Provide weep holes or another means to drain entrapped water in hollow sections of 
handrail and railing members. 

7. Fabricate joints exposed to weather to be watertight. 
8. Fasteners: Manufacturer's standard, finished to match railing system. 
9. Finish:  Manufacturer's standard. 

a. Color:  As selected by Architect from manufacturer's full range. 

J. Ladder-Assist Post: Roof-hatch manufacturer's standard device for attachment to roof-access 
ladder. 

1. Operation: Post locks in place on full extension; release mechanism returns post to 
closed position. 

2. Height:  42 inches (1060 mm) above finished roof deck. 
3. Material:  Stainless steel. 
4. Post:  1-5/8-inch- (41-mm-) diameter pipe. 
5. Finish:  Manufacturer's standard baked enamel or powder coat. 

a. Color:  As selected by Architect from manufacturer's full range. 

2.5 HEAT AND SMOKE VENTS 

A. Hatch-Type Heat and Smoke Vents: Manufacturer's standard, with double-walled insulated 
curbs, welded or mechanically fastened and sealed corner joints, integral condensation gutter, 
and cap flashing. Fabricate with insulated double-walled lid and continuous weathertight 
perimeter lid gaskets, and equip with automatic self-lifting mechanisms and UL-listed fusible 
links rated at 50 deg F above highest ambient temperature. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Babcock-Davis. 
b. Bilco Company (The). 
c. JL Industries, Inc.; a division of the Activar Construction Products Group. 
d. Milcor; Commercial Products Group of Hart & Cooley, Inc. 
e. O'Keeffe's Inc. 
f. Pate Company (The). 

2. Type and Size: Single-leaf lid, [size as indicated on Drawings]. 
3. Type and Size: Double-leaf lid, <Insert dimensions>. 
4. Loads: Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 30-lbf/sq. ft. (1.4-kPa) 

internal uplift load. 

a. When release is actuated, lid shall open against 10-lbf/sq. ft. (0.5-kPa) snow or 
wind load and lock in position. 

5. Heat and Smoke Vent Standard: Provide units that have been tested and listed to comply 
with UL 793 and are FM Approved. 

6. Curb, Framing, and Lid Material:  Zinc-coated (galvanized) steel sheet. 

http://www.specagent.com/Lookup?ulid=5195
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a. Thickness:  Manufacturer's standard thickness for hatch size indicated but not less 
than 0.079 inch (2.01 mm). 

b. Finish:  Mill phosphatized to receive paint finish. 
c. Color:  As selected by Architect from manufacturer's full range. 

7. Construction: 

a. Insulation:  Cellulosic-fiber board. 

1) R-Value:  12.0 according to ASTM C 1363. 

b. Nailer: Factory-installed wood nailer continuous around hatch perimeter. 
c. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's standard 

metal liner of same material and finish as outer metal lid. 
d. Exterior Curb Liner: Manufacturer's standard, of same material and finish as metal 

curb. 
e. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface 

unless otherwise indicated. 
f. Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate curb with 

perimeter curb height that is tapered to accommodate roof slope so that top 
surfaces of perimeter curb are level. Equip hatch with water diverter or cricket on 
side that obstructs water flow. 

g. Security Grille:  [Provide where indicated on Drawings]. 

8. Hardware: Manufacturer's standard corrosion resistant; with hinges, hold-open devices, 
and independent manual-release devices for inside and outside operation of lids. 

a. Shock absorbers or similar damping mechanism to prevent uncrontrolled rapid 
opening of doors. 

b. Hold-open arm, set to hold cover at 90 degrees, with detent release. 

2.6 PIPE AND DUCT SUPPORTS 

A. Fixed-Height Cradle-Type Pipe Supports: Polycarbonate pipe stand accommodating up to 
<Insert dimension> diameter pipe or conduit; with provision for pipe retainer and with 
manufacturer's support pad or deck plate as recommended for penetration-free installation over 
roof membrane type; as required for quantity of pipe runs and sizes. 

B. Fixed-Height Roller-Bearing Pipe Supports: Polycarbonate pipe stand with polycarbonate roller 
carrying assembly accommodating up to <Insert dimension> diameter pipe or conduit; with 
provision for pipe retainer and with manufacturer's support pad or deck plate as recommended 
for penetration-free installation over roof membrane type; as required for quantity of pipe runs 
and sizes. 

C. Adjustable-Height Roller-Bearing Pipe Supports: Polycarbonate pipe stand base, pipe support, 
and roller housing, with stainless-steel threaded rod designed for adjusting support height, 
accommodating up to <Insert dimension> diameter pipe or conduit; with provision for pipe 
retainer and with manufacturer's support pad or deck plate as recommended for penetration-
free installation over roof membrane type; as required for quantity of pipe runs and sizes. 

D. Adjustable-Height Structure-Mounted Pipe Supports: Extruded-aluminum tube, filled with 
urethane insulation; <Insert dimension> in diameter; accommodating up to <Insert 
dimension> diameter pipe or conduit, with provision for pipe retainer; with aluminum baseplate, 
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EPDM base seal, manufacturer's recommended hardware for mounting to structure or structural 
roof deck as indicated, stainless-steel roller and retainer, and extruded-aluminum carrier 
assemblies; as required for quantity of pipe runs and sizes. 

E. Curb-Mounted Pipe Supports: Galvanized steel support with welded or mechanically fastened 
and sealed corner joints,[straight sides,] [ integral metal cant,] [ stepped integral metal cant 
raised the thickness of roof insulation,] and integrally formed deck-mounting flange at 
perimeter bottom; with adjustable-height roller-bearing pipe support accommodating up to 
<Insert dimension> diameter pipe or conduit and with provision for pipe retainer; as required 
for quantity of pipe runs and sizes. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. MIRO Industries, Inc. 
b. Pate Company (The). 
c. PHP Systems/Design. 

2.7 PIPE PORTALS 

A. Curb-Mounted Pipe Portal: Insulated roof-curb units with welded or mechanically fastened and 
sealed corner joints,[ straight sides,] [ integral metal cant,] [ stepped integral metal cant 
raised the thickness of roof insulation,] and integrally formed deck-mounting flange at 
perimeter bottom; with weathertight curb cover with single or multiple collared openings and 
pressure-sealed conically shaped EPDM protective rubber caps sized for piping indicated, with 
stainless-steel snaplock swivel clamps. 

B. Flashing Pipe Portal: Formed aluminum membrane-mounting flashing flange and sleeve with 
collared opening and pressure-sealed conically shaped EPDM protective rubber cap sized for 
piping indicated, with stainless-steel snaplock swivel clamps. 

2.8 PREFORMED FLASHING SLEEVES 

A. Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with 
integral deck flange, 12 inches (300 mm) high, with removable metal hood and slotted metal 
collar. 

1. Metal: Aluminum sheet, 0.063 inch (1.60 mm) thick. 
2. Diameter: [As indicated on Drawings]. 
3. Finish:  Manufacturer's standard. 

B. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange. 

1. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick. 
2. Height:  13 inches (330 mm). 
3. Diameter: [As indicated on Drawings]. 
4. Finish:  Manufacturer's standard. 

2.9 METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating 
designation and mill phosphatized for field painting where indicated. 

http://www.specagent.com/Lookup?ulid=11173
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1. Mill-Phosphatized Finish: Manufacturer's standard for field painting. 
2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry 
film thickness of 0.5 mil (0.013 mm). 

B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish 
required, with temper to suit forming operations and performance required. 

1. Mill Finish: As manufactured. 
2. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or 

light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film 
thickness of 0.2 mil (0.005 mm). 

3. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

C. Aluminum Extrusions and Tubes: ASTM B 221 (ASTM B 221M), manufacturer's standard alloy 
and temper for type of use, finished to match assembly where used; otherwise mill finished. 

D. Stainless-Steel Sheet and Shapes: ASTM A 240/A 240M or ASTM A 666, Type 304. 

E. Steel Shapes: ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M unless 
otherwise indicated. 

F. Steel Tube: ASTM A 500/A 500M, round tube. 

G. Galvanized-Steel Tube: ASTM A 500/A 500M, round tube, hot-dip galvanized according to 
ASTM A 123/A 123M. 

H. Steel Pipe: ASTM A 53/A 53M, galvanized. 

2.10 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation. 

B. Cellulosic-Fiber Board Insulation: ASTM C 208, Type II, Grade 1, thickness as indicated. 

C. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or 
chromium, and complying with AWPA C2; not less than 1-1/2 inches (38 mm) thick. 

D. Security Grilles:  3/4-inch (19-mm) diameter, ASTM A 1011/A 1011M steel bars spaced 6 
inches (150 mm) o.c. in one direction and 12 inches (300 mm) o.c. in the other; factory finished 
as follows: 

1. Surface Preparation: Remove mill scale and rust, if any, from uncoated steel, complying 
with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling." 

2. Shop Primer: Manufacturer's or fabricator's standard, fast-curing, lead- and chromate-
free, universal primer; selected for resistance to normal atmospheric corrosion, for 
compatibility with substrate and field-applied finish paint system indicated, and for 
capability to provide a sound foundation for field-applied topcoats under prolonged 
exposure. 

E. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 
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F. Underlayment: 

1. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, 
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or 
SBS-modified asphalt adhesive, with release-paper backing; cold applied. Provide primer 
when recommended by underlayment manufacturer. 

2. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for 
application and metals being fastened. Match finish of exposed fasteners with finish of 
material being fastened. Provide nonremovable fastener heads to exterior exposed 
fasteners. Furnish the following unless otherwise indicated: 

3. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 

G. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 
silicone or a flat design of foam rubber, sponge neoprene, or cork. 

H. Asphalt Roofing Cement: ASTM D 4586/D 4586M, asbestos free, of consistency required for 
application. 

2.11 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

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, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

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

3.2 INSTALLATION 

A. General: Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs 
in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated 
loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to 
complete installation of roof accessories and fit them to substrates. 
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4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 
loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum stainless-steel roof accessories with 
bituminous coating where in contact with wood, ferrous metal, or cementitious 
construction. 

2. Underlayment: Where installing roof accessories directly on cementitious or wood 
substrates, install a course of underlayment and cover with manufacturer's recommended 
slip sheet. 

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 
roof accessories for waterproof performance. 

C. Roof Curb Installation: Install each roof curb so top surface is level. 

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each 
other. 

E. Roof-Hatch Installation: 

1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating 
mechanism and hardware. 

2. Attach safety railing system to roof-hatch curb. 
3. Attach ladder-assist post according to manufacturer's written instructions. 

F. Heat and Smoke Vent Installation: 

1. Install heat and smoke vent so top perimeter surfaces are level. 
2. Install and test heat and smoke vents and their components for proper operation 

according to NFPA 204. 

G. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and 
attachments as required to properly support piping. Arrange for grouping of parallel runs of 
horizontal piping, and support together. 

1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate 
supports for smaller diameter pipes as specified for individual pipe hangers. 

H. Preformed Flashing-Sleeve and Flashing Pipe Portal Installation: Secure flashing sleeve to roof 
membrane according to flashing-sleeve manufacturer's written instructions; flash sleeve flange 
to surrounding roof membrane according to roof membrane manufacturer's instructions. 

I. Security Grilles: Weld bar intersections and, using tamper-resistant bolts, attach the ends of 
bars to structural frame or primary curb walls. 

3.3 REPAIR AND CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing according to ASTM A 780/A 780M. 
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B. Touch up factory-primed surfaces with compatible primer ready for field painting according to 
Section 099113 "Exterior Painting." 

C. Clean exposed surfaces according to manufacturer's written instructions. 

D. Clean off excess sealants. 

E. Replace roof accessories that have been damaged or that cannot be successfully repaired by 
finish touchup or similar minor repair procedures. 

END OF SECTION 07 7200 
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SECTION 07 8413 – PENETRATION FIRESTOPPING 

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. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 
4. Joints in or between fire-resistance-rated constructions. 
5. Joints at exterior curtain-wall/floor intersections. 
6. Joints in smoke barriers. 

B. Related Requirements: 

1. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed 
partition heads. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1: For penetration firestopping sealants and sealant 
primers, documentation including printed statement of VOC content. 

C. Product Schedule: For each penetration and joint firestopping system. Include location, 
illustration of firestopping system, and design designation of qualified testing and inspecting 
agency. 

1. Provide a "use matrix" indicating manufacturer and UL label system for each condition on 
the drawings or in the specification. 

2. Engineering Judgments: Where Project conditions require modification to a qualified 
testing and inspecting agency's illustration for a particular penetration or joint firestopping 
system, submit illustration, with modifications marked, approved by penetration or joint 
firestopping system manufacturer's fire-protection engineer as an engineering judgment 
or equivalent fire-resistance-rated assembly. Obtain approval of authorities having 
jurisdiction prior to submittal. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each penetration or joint firestopping system, for tests performed by 
a qualified testing agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration or joint firestopping systems have 
been installed in compliance with requirements and manufacturer's written instructions. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with its "Qualified Firestop Contractor Program Requirements." 

B. Provide products for penetration or joint firestopping systems for a single manufacturer 
throughout the project. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration or joint firestopping system when ambient 
or substrate temperatures are outside limits permitted by penetration or joint firestopping system 
manufacturers or when substrates are wet because of rain, frost, condensation, or other 
causes. 

B. Install and cure penetration and joint firestopping materials per manufacturer's written 
instructions using natural means of ventilations or, where this is inadequate, forced-air 
circulation. 

1.8 COORDINATION 

A. Coordinate construction of openings, penetrating items and joints to ensure that penetration and 
joint firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping systems. 

C. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 
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1. Perform penetration and joint firestopping system tests by a qualified testing agency 
acceptable to authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" and "Joint 
Firestopping Systems" Article. Provide rated systems complying with the following 
requirements: 

a. Penetration and joint firestopping systems shall bear classification marking of a 
qualified testing agency. 

1) UL in its "Fire Resistance Directory." 

2.2 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and 
other gases, and maintain original fire-resistance rating of construction penetrated. Penetration 
firestopping systems shall be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Nelson Firestop Products. 
d. Specified Technologies, Inc. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa). 

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa). 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions 
penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall. 

W-ratings are not required by the IBC but may be needed if water leakage is a concern. 
3. W-Rating: Provide penetration firestopping systems showing no evidence of water 

leakage when tested according to UL 1479. 

D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per 
UL 1479, based on testing at a positive pressure differential of 0.30-inch wg (74.7 Pa). 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 
at and no more than 50-cfm (0.024-cu. m/s) cumulative total for any 100 sq. ft. (9.3 sq. m) 
at both ambient and elevated temperatures. 

http://www.specagent.com/Lookup?ulid=11857
http://www.specagent.com/Lookup?uid=123456992776
http://www.specagent.com/Lookup?uid=123456992779
http://www.specagent.com/Lookup?uid=123456992785
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E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of 
less than 25 and 450, respectively, per ASTM E 84. 

F. VOC Content: Penetration firestopping sealants and sealant primers shall comply with the 
following limits for VOC content: 

1. Sealants: 250 g/L. 
2. Sealant Primers for Nonporous Substrates: 250 g/L. 
3. Sealant Primers for Porous Substrates: 775 g/L. 

G. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 
2. Substrate primers. 
3. Collars. 
4. Steel sleeves. 

2.3 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 
gases, and maintain original fire-resistance rating of assemblies in or between which joint 
firestopping systems are installed. Joint firestopping systems shall accommodate building 
movements without impairing their ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 
with ratings determined per ASTM E 1966 or UL 2079. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Nelson Firestop Products. 
d. Specified Technologies, Inc. 

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 
or roof in or between which it is installed. 

C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide joint firestopping systems with rating 
determined per ASTM E 2307. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Specified Technologies, Inc. 

2. F-Rating: Equal to or exceeding the fire-resistance rating of the floor assembly. 

http://www.specagent.com/Lookup?ulid=11855
http://www.specagent.com/Lookup?uid=123456992737
http://www.specagent.com/Lookup?uid=123456992740
http://www.specagent.com/Lookup?uid=123456992746
http://www.specagent.com/Lookup?ulid=11855
http://www.specagent.com/Lookup?uid=123456992737
http://www.specagent.com/Lookup?uid=123456992740
http://www.specagent.com/Lookup?uid=123456992746
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D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per 
UL 2079 based on testing at a positive pressure differential of 0.30-inch wg (74.7 Pa). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Specified Technologies, Inc. 

2. L-Rating: Not exceeding 5.0 cfm/ft. (0.00775 cu. m/s x m) of joint at both ambient and 
elevated temperatures. 

E. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 
25 and 450, respectively, as determined per ASTM E 84. 

F. VOC Content: Fire-resistive joint system sealants shall comply with the following limits for VOC 
content: 

1. Architectural Sealants: 250 g/L. 
2. Sealant Primers for Nonporous Substrates: 250 g/L. 
3. Sealant Primers for Porous Substrates: 775 g/L. 

G. Accessories: Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install elastomeric fill materials and to maintain ratings required. 
Use only components specified by joint firestopping system manufacturer and approved by the 
qualified testing agency for conditions indicated. 

2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 
end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 
exposure to moisture. 

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 
elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 
or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil 
on one side. 

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

http://www.specagent.com/Lookup?ulid=11855
http://www.specagent.com/Lookup?uid=123456992737
http://www.specagent.com/Lookup?uid=123456992740
http://www.specagent.com/Lookup?uid=123456992746


NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 03/29/2017 

PENETRATION FIRESTOPPING 07 8413 - 6 

H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 
additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect 
pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

2.5 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 
comply with penetration firestopping system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection of mixer 
speeds, mixing containers, mixing time, and other items or procedures needed to produce 
products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, joint configuration, substrates, 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: Before installing penetration and joint firestopping systems, clean out 
openings and joints immediately to comply with manufacturer's written instructions and with the 
following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of penetration and joint firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 
capable of developing optimum bond with penetration firestopping materials. Remove 
loose particles remaining from cleaning operation. 

3. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with elastomeric fill materials. Remove loose particles remaining from cleaning 
operation. 

4. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods. Confine primers to areas of bond; do not allow spillage 
and migration onto exposed surfaces. 
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3.3 INSTALLATION 

A. General: Install penetration and joint firestopping systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not forming permanent components of firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 
penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed joints, by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with the 
words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not 
less than 3 inches (76 mm) high and with minimum 0.375-inch (9.5-mm) strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet (4.57 m) from 
end of wall and at intervals not exceeding 30 feet (9.14 m). 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) 
of penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type 
labels with adhesives capable of permanently bonding labels to surfaces on which labels are 
placed. Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

C. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach 
labels permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels 
are visible to anyone seeking to remove or joint firestopping system. Use mechanical fasteners 
or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces 
on which labels are placed. Include the following information on labels: 

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management of 
Any Damage." 
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2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

Coordinate with NU Project Manager to ensure third party testing agency is in place to perform this 
requirement. 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 
ASTM E 2174 for penetrations and ASTM E 2393 for joints. 

B. Where deficiencies are found or penetration or joint firestopping system is damaged or removed 
because of testing, repair or replace penetration and joint firestopping system to comply with 
requirements. 

C. Proceed with enclosing penetration and joint firestopping systems with other construction only 
after inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings and joints as the Work progresses by 
methods and with cleaning materials that are approved in writing by firestopping system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration and joint firestopping systems are without damage or deterioration at time of 
Substantial Completion. If, despite such protection, damage or deterioration occurs, 
immediately cut out and remove damaged or deteriorated firestopping material and install new 
materials to produce systems complying with specified requirements. 

END OF SECTION 07 8413 
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SECTION 07 9200 - JOINT SEALANTS 

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. Silicone joint sealants. 
2. Nonstaining silicone joint sealants. 
3. Urethane joint sealants. 
4. Immersible joint sealants. 
5. Silyl-terminated polyether joint sealants. 
6. Mildew-resistant joint sealants. 
7. Polysulfide joint sealants. 
8. Butyl joint sealants. 
9. Latex joint sealants. 

B. Related Requirements: 

1. Section 321373 "Concrete Paving Joint Sealants" for sealing joints in paved roads, 
parking lots, walkways, and curbing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1: For sealants and sealant primers used inside the 
weatherproofing system, documentation including printed statement of VOC content. 

C. 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. 

D. Samples for Verification: For each kind and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long 
strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

E. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
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3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

C. Preconstruction Laboratory Test Schedule: Include the following information for each joint 
sealant and substrate material to be tested: 

1. Joint-sealant location and designation. 
2. Manufacturer and product name. 
3. Type of substrate material. 
4. Proposed test. 
5. Number of samples required. 

D. Preconstruction Laboratory Test Reports: From sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation are needed for adhesion. 

E. Field-Adhesion-Test Reports: For each sealant application tested. 

F. Sample Warranties: For special warranties. 

1.5 QUALITY ASSURANCE 

A. Comply with the most current edition of the Northwestern University Design Standards. 

B. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

C. Product Testing: Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the 
testing indicated. 

D. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 
to receive joint sealants specified in this Section. Use materials and installation methods 
specified in this Section. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 
below, samples of materials that will contact or affect joint sealants. 
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1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific joint 
preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to 
joint substrates. 

2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in 
contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C 1248 to determine stain potential of sealant when in contact 
with stone masonry substrates. 

4. Submit manufacturer's recommended number of pieces of each type of material, 
including joint substrates, joint-sealant backings, and miscellaneous materials. 

5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures, including use of specially formulated primers. 
7. Testing will not be required if joint-sealant manufacturers submit data that are based on 

previous testing, not older than 24 months, of sealant products for adhesion to, staining 
of, and compatibility with joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each kind of sealant and joint substrate. 
3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 

a. Test Method: Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail 
Procedure, in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include 
data on pull distance used to test each kind of product and joint substrate. For sealants 
that fail adhesively, retest until satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 
joint substrates during testing. 

1.7 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 (5 deg C). 

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. 
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1.8 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. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

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

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

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 and field experience. 

B. VOC Content of Interior Sealants: Sealants and sealant primers used inside the 
weatherproofing system shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 
2. Sealants and sealant primers for nonporous substrates shall have a VOC content of 

250 g/L or less. 
3. Sealants and sealant primers for nonporous substrates shall have a VOC content of 

775 g/L or less. 

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 NONSTAINING SILICONE JOINT SEALANTS 

A. Silicone, Nonstaining, M, NS, 50, NT: Nonstaining, multicomponent, nonsag, plus 50 percent 
and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type M, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/Lookup?ulid=9454
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a. Dow Corning Corporation; 
b. Momentive Performance Materials; 
c. Pecora Corporation; 
d. Sike Corporation, Construction Products Division; 
e. Tremco Incorporated. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane, M, NS, 50, NT: Multicomponent, nonsag, plus 50 percent and minus 50 percent 
movement capability nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade NS, 
Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Bostik Inc.; 
b. Master Builders / BASF; 
c. Pecora Corporation; 
d. Sike Corporation, Construction Products Division; 
e. Tremco Incorporated. 

B. Urethane, M, NS, 25, NT: Multicomponent, nonsag, plus 25 percent and minus 25 percent 
movement capability, nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade NS, 
Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Bostik Inc.; 
b. Master Builders / BASF; 
c. Pecora Corporation; 
d. Sike Corporation, Construction Products Division; 
e. Tremco Incorporated. 

2.4 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 C 920, Type S, Grade NS, Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Corning Corporation. 
b. GE Construction Sealants; Momentive Performance Materials Inc. 
c. May National Associates, Inc.; a subsidiary of Sika Corporation. 
d. Momentive Performance Materials. 
e. Tremco Incorporated. 

http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/Lookup?ulid=9448
http://www.specagent.com/Lookup?uid=123457002451
http://www.specagent.com/Lookup?uid=123457002452
http://www.specagent.com/Lookup?uid=123457002453
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2.5 BUTYL JOINT SEALANTS 

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Bostik, Inc. 
b. Dow Corning Corporation. 
c. Tremco Incorporated. 

2.6 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. BASF Corporation; Construction Systems. 
b. May National Associates, Inc.; a subsidiary of Sika Corporation. 
c. Pecora Corporation. 

2.7 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. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Alcot Plastics Ltd. 
b. BASF Corporation; Construction Systems. 
c. Pecora Corporation. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) 
Type O (open-cell material) Type B (bicellular material with a surface skin)  or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

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 applicable. 

2.8 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. 

http://www.specagent.com/Lookup?ulid=9453
http://www.specagent.com/Lookup?uid=123457002465
http://www.specagent.com/Lookup?uid=123457002451
http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/Lookup?uid=123457002468
http://www.specagent.com/Lookup?uid=123457002469
http://www.specagent.com/Lookup?uid=123457002470
http://www.specagent.com/Lookup?ulid=9455
http://www.specagent.com/Lookup?uid=123457064797
http://www.specagent.com/Lookup?uid=123457002474
http://www.specagent.com/Lookup?uid=123457002470


NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 03/29/2017 

JOINT SEALANTS 07 9200 - 7 

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 any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

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 manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

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 cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous 
joint substrates include the following: 

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. Glass. 
c. Porcelain enamel. 
d. 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 
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comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

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 tape immediately after 
tooling without disturbing joint seal. 

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 C 1193 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 air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

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 C 1193 unless otherwise indicated. 
4. Provide flush joint profile at <Insert locations> according to Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at <Insert locations> according 

to Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 
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3.4 FIELD QUALITY CONTROL 

A. Contractor shall engage the services of a qualified testing and inspecting agency to perform the 
testing indicated under Field Quality Control. 

1. Owner may engage the services of a qualified testing and inspecting agency in addition 
to the Contractors testing agency to verify testing requirements.  

B. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of 
sealant and joint substrate. 

b. Perform one test for each 1000 feet (300 m) of joint length thereafter or one test 
per each floor per elevation. 

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint Hand 
Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side. Repeat procedure 
for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified 

requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively. Include data on pull distance used to test each kind 
of product and joint substrate. Compare these results to determine if adhesion 
complies with sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, whether 
joints were primed, adhesion results and percent elongations, sealant material, sealant 
configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints. Ensure that original sealant surfaces are clean 
and that new sealant contacts original sealant. 

C. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory. 
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements. Retest failed applications until test results prove sealants comply with indicated 
requirements. 

3.5 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. 
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3.6 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 Completion. If, despite such protection, damage 
or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces[ ]. 

1. Joint Locations: 

a. Control and expansion joints in brick pavers. 
b. Isolation and contraction joints in cast-in-place concrete slabs. 
c. Joints between plant-precast architectural concrete paving units. 
d. Joints in stone paving units. 
e. Tile control and expansion joints. 
f. Joints between different materials listed above. 
g. Other joints as indicated on Drawings. 

2. Joint Sealant:  Urethane, M, P, 50, T, NT. 
3. Joint-Sealant Color:  <Insert color>. 

B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension stone cladding. 
e. Joints in glass unit masonry assemblies. 
f. Joints in exterior insulation and finish systems. 
g. Joints between metal panels. 
h. Joints between different materials listed above. 
i. Perimeter joints between materials listed above and frames of doors windows and 

louvers. 
j. Control and expansion joints in ceilings and other overhead surfaces. 
k. Other joints as indicated on Drawings. 

2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 
3. Joint-Sealant Color:  <Insert color>. 

C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in stone flooring. 
c. Control and expansion joints in brick flooring. 
d. Control and expansion joints in tile flooring. 
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e. Other joints as indicated on Drawings. 

2. Joint Sealant:  Urethane, S, P, 25, T, NT. 
3. Joint-Sealant Color:  <Insert color>. 

D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Tile control and expansion joints. 
c. Vertical joints on exposed surfaces of unit masonry concrete walls and partitions. 
d. Joints on underside of plant-precast structural concrete beams and planks. 
e. Other joints as indicated on Drawings. 

2. Joint Sealant:  Urethane, S, NS, 25, NT. 
3. Joint-Sealant Color:  <Insert color>. 

E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces 
not subject to significant movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors 

windows and elevator entrances. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Acrylic latex. 
3. Joint-Sealant Color:  <Insert color>. 

F. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces. 

1. Joint Locations: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Silicone, mildew resistant, acid curing, S, NS, 25, NT. 
3. Joint-Sealant Color:  <Insert color>. 

G. Joint-Sealant Application: Concealed mastics. 

1. Joint Locations: 

a. Aluminum thresholds. 
b. Sill plates. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Butyl-rubber based. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
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END OF SECTION 07 9200 
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	NU_07 2100 FL - THERMAL 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:
	1. Extruded polystyrene foam-plastic board.
	2. Molded polystyrene foam-plastic board.
	3. Polyisocyanurate foam-plastic board.
	4. Glass-fiber blanket.
	5. Glass-fiber board.
	6. Mineral-wool blanket.
	7. Mineral-wool board.
	8. Loose-fill insulation.
	9. Spray-applied cellulosic insulation.
	10. Cellular glass.
	11. Reflective insulations.

	B. Related Requirements:
	1. Section 042000 "Unit Masonry" for insulation installed in masonry cells.
	2. Section 061600 "Sheathing" for foam-plastic board sheathing installed directly over wood or steel framing.
	3. [Section 071326 "Self-Adhering Sheet Waterproofing"] [Section 071353 "Elastomeric Sheet Waterproofing"] [Section 071354 "Thermoplastic Sheet Waterproofing"] [Section 071413 "Hot Fluid-Applied Rubberized Asphalt Waterproofing"] [Section 071416 "Cold...
	4. Section 072119 "Foamed-in-Place Insulation" for spray-applied polyurethane foam insulation.
	5.  [Section 075213 "Atactic-Polypropylene (APP) Modified Bituminous Membrane Roofing"] [Section 075216 "Styrene-Butadiene-Styrene (SBS) Modified Bituminous Membrane Roofing"] [Section 075323 "Ethylene-Propylene-Diene-Monomer (EPDM) Roofing"] [Section...
	6. [Section 092300 "Gypsum Plastering"] [Section 092400 "Portland Cement Plastering"] [Section 092613 "Gypsum Veneer Plastering"] [Section 092900 "Gypsum Board"] for sound attenuation blanket used as acoustic insulation.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.
	2. Product Data: For adhesives, indicating VOC content.
	3. Laboratory Test Reports: For adhesives, indicating compliance with requirements for low-emitting materials.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

	1.5 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Factory Mutual System Classification: When included as part of a roof system provide materials rated by FM for Class 1 - 90 wind uplift or as specified in the appropriate roofing section of the Northwestern University Technical Standards.

	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.



	PART 2 -  PRODUCTS
	2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD
	A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral designators in ASTM C 578 are assigned in a fixed random sequence, and their numeric order does not reflect increasing strength or other characteristics.
	B. Extruded Polystyrene Board, Type X: ASTM C 578, Type X, 15-psi (104-kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.

	2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.

	C. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi (173-kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.

	2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.

	D. Extruded Polystyrene Board, Type IV, Drainage Panels: ASTM C 578, Type IV, 25-psi (173-kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84; fabricated with shiplap ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.


	E. Extruded Polystyrene Board, Type VI: ASTM C 578, Type VI, 40-psi (276-kPa) minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.


	F. Extruded Polystyrene Board, Type VI, Drainage Panels: ASTM C 578, Type VI, 40-psi (276-kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84; fabricated with shiplap ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Kingspan Insulation Limited.


	G. Extruded Polystyrene Board, Type VII: ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.


	H. Extruded Polystyrene Board, Type VII, Drainage Panels: ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84; fabricated with shiplap or chan...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.


	I. Extruded Polystyrene Board, Type V: ASTM C 578, Type V, 100-psi (690-kPa) minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.



	2.2 MOLDED POLYSTYRENE FOAM-PLASTIC BOARD
	A. Molded Polystyrene Board, Type I: ASTM C 578, Type I, 10-psi (69-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas EPS; a Division of Atlas Roofing Corporation.
	b. DiversiFoam Products.
	c. Insulfoam-a division of Carlisle Construction Materials Inc.


	B. Molded Polystyrene Board, Type VIII: ASTM C 578, Type VIII, 13-psi (90-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ACH Foam Technologies, Inc.
	b. Atlas EPS; a Division of Atlas Roofing Corporation.
	c. DiversiFoam Products.


	C. Molded Polystyrene Board, Type II: ASTM C 578, Type II, 15-psi (104-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ACH Foam Technologies, Inc.
	b. Atlas EPS; a Division of Atlas Roofing Corporation.
	c. DiversiFoam Products.
	d. Insulfoam-a division of Carlisle Construction Materials Inc.


	D. Molded Polystyrene Board, Type IX: ASTM C 578, Type IX, 25-psi (173-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ACH Foam Technologies, Inc.
	b. Atlas EPS; a Division of Atlas Roofing Corporation.
	c. DiversiFoam Products.
	d. Insulfoam-a division of Carlisle Construction Materials Inc.


	E. Molded Polystyrene Board, Type XIV: ASTM C 578, Type XIV, 40-psi (276-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ACH Foam Technologies, Inc.
	b. Atlas EPS; a Division of Atlas Roofing Corporation.
	c. Insulfoam-a division of Carlisle Construction Materials Inc.


	F. Molded Polystyrene Board, Type XV: ASTM C 578, Type XV, 60-psi (414-kPa) minimum compressive strength.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ACH Foam Technologies, Inc.
	b. Atlas EPS; a Division of Atlas Roofing Corporation.
	c. Insulfoam-a division of Carlisle Construction Materials Inc.



	2.3 POLYISOCYANURATE FOAM-PLASTIC BOARD
	A. Polyisocyanurate Board, Foil Faced: ASTM C 1289, foil faced, Type I, Class 1 or 2.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas Roofing Corporation.
	b. Carlisle Coatings & Waterproofing Inc.
	c. Dow Chemical Company (The).
	d. Firestone Building Products.

	2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.

	B. Polyisocyanurate Board, Glass-Fiber-Mat Faced: ASTM C 1289, glass-fiber-mat faced, Type II, Class 2.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas Roofing Corporation.
	b. Carlisle Coatings & Waterproofing Inc.
	c. Firestone Building Products.

	2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.


	2.4 GLASS-FIBER BLANKET
	A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	B. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 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.


	C. Glass-Fiber Blanket, Polypropylene-Scrim-Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier).
	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. Glass-Fiber Blanket, Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor barrier).
	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.


	E. Glass-Fiber Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim p...
	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.


	F. Glass-Fiber Blanket, Foil Faced: ASTM C 665, Type III (reflective faced), Class B (faced surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim...
	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.



	2.5 GLASS-FIBER BOARD
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	C. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for combustion characteristics. Nominal density of 2.25 lb/cu. ft (36 kg/c...
	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. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. Nominal density of 2....
	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.


	E. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for combustion characteristics. Nominal density of 3 lb/cu. ft. (48 kg/cu....
	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.


	F. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. Nominal density of 3 ...
	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.


	G. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for combustion characteristics. Nominal density of 4.25 lb/cu. ft. (68 kg/...
	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.


	H. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. Nominal density of 4....
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.


	I. Glass-Fiber Board, Unfaced: ASTM C 612, Type IA; unfaced, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for combustion characteristics. Nominal density of 6 lb/cu. ft. (96 kg/cu....
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.


	J. Glass-Fiber Board, Faced: ASTM C 612, Type IA; faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. Nominal density of 6 ...
	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.



	2.6 MINERAL-WOOL BLANKETS
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	C. Mineral-Wool Blanket, Unfaced: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion character...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	D. Mineral-Wool Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class A (faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, ...
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.



	2.7 MINERAL-WOOL BOARD
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	C. Mineral-Wool Board, Types IA and IB, Unfaced: ASTM C 612, Types IA and IB; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. Nominal density of 4 lb...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	D. Mineral-Wool Board, Types IA and IB, Faced: ASTM C 612, Types IA and IB; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84....
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	E. Mineral-Wool Board, Type II, Unfaced: ASTM C 612, Type II; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. Nominal density of 6 lb/cu. ft. (96 kg/...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	F. Mineral-Wool Board, Type II, Faced: ASTM C 612, Type II; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84. Nominal density...
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	G. Mineral-Wool Board, Type III, Unfaced: ASTM C 612, Type III; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. Nominal density of 8 lb/cu. ft. (128 ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.


	H. Mineral-Wool Board, Type III, Faced: ASTM C 612, Type III; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84. Nominal densi...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Industrial Insulation Group, LLC (IIG-LLC).
	b. Roxul Inc.



	2.8 LOOSE-FILL INSULATION
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	C. Cellulosic-Fiber Loose-Fill Insulation: ASTM C 739, chemically treated for flame-resistance, processing, and handling characteristics.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Central Fiber LLC.
	b. GreenFiber.
	c. Hamilton Manufacturing Inc.


	D. Glass-Fiber Loose-Fill Insulation: ASTM C 764, Type I for pneumatic application or Type II for poured application; with maximum flame-spread and smoke-developed indexes of 5, per ASTM E 84.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.



	2.9 SPRAY-APPLIED CELLULOSIC INSULATION
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 37 percent.
	C. Self-Supported, Spray-Applied Cellulosic Insulation: ASTM C 1149, [Type I (materials applied with liquid adhesive; suitable for either exposed or enclosed applications),] [Type II (materials containing a dry adhesive activated by water during insta...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Central Fiber LLC.
	b. GreenFiber.
	c. Hamilton Manufacturing Inc.
	d. International Cellulose Corp.



	2.10 CELLULAR GLASS
	A. Cellular Glass: ASTM C 552, [Type I (flat block)] [Type IV (board)] [faced on both sides with manufacturer's special kraft-paper sheets laminated to glass block with asphalt].
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Central Fiber LLC.
	b. GreenFiber.
	c. Hamilton Manufacturing Inc.



	2.11 REFLECTIVE INSULATIONS
	A. Insulation shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Reflective Insulation: ASTM C 1224, with one or more low-emittance surfaces with emittance value of 0.1 or less as measured per ASTM C 1371.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Covertech Fabricating Inc.
	b. Fi-Foil Company.
	c. Insulation Solutions, Inc.
	d. Reflectix Inc.

	2. Construction: [Surfaces separated with internal expanders] [Surfaces separated by single-layer polyethylene bubble film] [Surfaces separated by double-layer polyethylene bubble film] <Insert construction>.
	3. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	4. Water-Vapor Transmission:  1 perm, maximum.

	C. Sheet Radiant Barrier: ASTM C 1313/C 1313M with at least one surface with emittance value of 0.1 or less as measured per ASTM C 1371.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Covertech Fabricating Inc.
	b. Fi-Foil Company.
	c. Insulation Solutions, Inc.
	d. Reflectix Inc.

	2. Construction: [Foil on one side of substrate] [Foil on both sides of substrate] [Vacuum metallizing on substrate].
	3. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes of 5 and 10, respectively.
	4. Tear Resistance: <Insert value>.
	5. Water-Vapor Transmission:  1 perm, maximum.


	2.12 INSULATION FASTENERS
	A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	1. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 inches (50 mm) square.
	2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in diameter; length to suit depth of insulation.

	B. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	1. Angle: Formed from 0.030-inch- (0.762-mm-) thick, perforated, galvanized carbon-steel sheet with each leg 2 inches (50 mm) square.
	2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in diameter; length to suit depth of insulation.

	C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation securely in place, but not less than 1-1/2 inches (3...
	D. Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle of insulation anchor to maintain air space of [1 inch (25 mm)] [2 inches (50 mm)] [3 inches (76 mm)] between face of insulation and substrate to which ...
	E. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to substrates without damaging insulation, fasteners, or substrates.

	2.13 ACCESSORIES
	A. Insulation for Miscellaneous Voids:
	1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-spread and smoke-developed indexes of 5, per ASTM E 84.
	2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type II, closed cell, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.

	B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier materials, and with demonstrated capability to bond insulation securely to substrates without damaging insulation and substrates.
	1. Adhesives shall have a VOC content of 70 g/L or less.

	C. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of type recommended by manufacturer of cellular-glass block insulation.
	D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to fit between roof framing members and to provide ventilation between insulated attic spaces and vented eaves.


	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. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	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 or required to make up total thickness or to achieve R-v...

	3.3 INSTALLATION OF SLAB INSULATION
	A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	1. If not otherwise indicated, extend insulation a minimum of <Insert dimension> below exterior grade line.

	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.
	1. If not otherwise indicated, extend insulation a minimum of <Insert dimension> in from exterior walls.


	3.4 INSTALLATION OF FOUNDATION WALL INSULATION
	A. Butt panels together for tight fit.
	B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:
	1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor manufacturer's written instructions. Space anchors according to insulation manufacturer's written instructions for insulation type, thickness, and ...
	2. Apply insulation standoffs to each spindle to create cavity width indicated on Drawings between concrete substrate and insulation.
	3. After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation.
	4. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.

	C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or damp proofing according to manufacturer's written instructions.

	3.5 INSTALLATION OF CAVITY-WALL INSULATION
	A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches (610 mm) o.c. both ways on inside face and as recommended by manufacturer. Fit courses of insulation between wall ties and other obstructions, with edges butted ...
	1. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section 042000 "Unit Masonry."


	3.6 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 (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. Attics: Install eave ventilation troughs between roof framing members in insulated attic spaces at vented eaves.
	5. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.
	6. For wood-framed construction, install blankets according to ASTM C 1320 and as follows:
	a. With faced blankets having stapling flanges, lap blanket flange over flange of adjacent blanket to maintain continuity of vapor retarder once finish material is installed over it.

	7. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and seal each continuous area of insulation to ensure airtight installation.
	a. Exterior Walls: Set units with facing placed toward interior of construction.
	b. Interior Walls: Set units with facing placed toward areas of high humidity.


	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. (40 kg/cu. m).
	2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

	C. Loose-Fill Insulation: Apply according to ASTM C 1015 and manufacturer's written instructions. Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, but do not compact excessively.
	1. For cellulosic-fiber loose-fill insulation, comply with CIMA's Bulletin #2, "Standard Practice for Installing Cellulose Insulation."

	D. Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to manufacturer's written instructions. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and win...

	3.7 INSTALLATION OF CURTAIN-WALL INSULATION
	A. Install board insulation in curtain-wall construction according to curtain-wall manufacturer's written instructions.
	1. Hold insulation in place by securing metal clips and straps or integral pockets within window frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation securely in place without touching spandrel glass. Mainta...
	2. Install insulation to fit snugly without bowing.


	3.8 INSTALLATION OF REFLECTIVE INSULATION
	A. Install sheet reflective insulation according to ASTM C 727.
	B. Install sheet radiant barriers according to ASTM C 1744.
	C. Install interior radiation control coating system according to ASTM C 1321.

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

	3.10 INSULATION SCHEDULE:


	NU_07 5213 FL - ATACTIC-POLYPROPYLENE (APP) MODIFIED BITUMINOUS MEMBRANE ROOFING
	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. Atactic-polypropylene (APP)-modified bituminous membrane roofing.
	2. Vapor retarder.
	3. Roof insulation.

	B. Section includes the installation of insulation strips in ribs of acoustical roof deck. Insulation strips are furnished under Section 053100 "Steel Decking."
	C. Related Requirements:
	1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	2. Section 077129 "Manufactured Roof Expansion Joints" for proprietary manufactured roof expansion-joint assemblies.
	3. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.
	4. Section 221423 "Storm Drainage Piping Specialties" for roof drains.


	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to Work of this Section.

	1.4 PREINSTALLATION MEETINGS
	A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review deck substrate requirements for conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.

	B. Preinstallation Roofing Conference: Conduct conference at Project site two weeks before scheduled start of roof system installation.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. LEED Submittals:
	1. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that roof materials comply with Solar Reflectance Index requirement.
	2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the weatherproofing system, documentation including printed statement of VOC content.

	C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work, including:
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Crickets, saddles, and tapered edge strips, including slopes.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

	D. Samples for Verification: For the following products:
	1. Cap sheet, of color required.
	2. Flashing sheet, of color required.
	3. Walkway pads or rolls, of color required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer manufacturer and testing agency.
	B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of compliance with performance requirements.

	C. Product Test Reports: For components of roofing system, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's special warranties.

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

	1.8 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Manufacturer Qualifications: A qualified manufacturer that is FM Global approved for membrane roofing system identical to that used for this Project.
	1. A company that has produced roofing materials and accessories of the type included in this section for at least 5 years.
	2. Certification: Furnish to the University, before roofing contract award, written documentation that installer is manufacturer-certified to install roofing systems of the type included in this section.

	C. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	1. Installation Requirements: The installer shall execute the entire project with a single crew and superintendent.
	2. Installer supervision: Have installer identify a supervisor with at least 5 years experience in the application of the type of modified bituminous sheet roofing system included in this section, to provide full-time review of built-up roofing instal...


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

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

	1.11 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, cover boards, substrate board, roofing accessories, and other components of roofing system.
	2. Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. DERBIGUM Americas, Inc.
	2. Firestone Building Products.
	3. Johns Manville; a Berkshire Hathaway company.
	4. Soprema, Inc.

	B. Source Limitations: Obtain components including roof insulation fasteners for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in c...
	1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	2. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D4272.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift pressures:
	1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.

	D. FM Global Listing: Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be listed in FM Global' "RoofNav" for Class 1 or noncombustible constructi...
	1. Fire/Windstorm Classification:  Class 1A-90.
	2. Hail-Resistance Rating:  SH.

	E. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based on testing identical products by a qualified testing agency.
	F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.3 ROOFING SHEET MATERIALS
	A. Base Sheet:  ASTM D 4601, Type II, SBS-modified asphalt-impregnated and -coated sheet, with glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides.
	1. Weight: 70 lb / 100 sq. ft., minimum.

	B. Granule-Surfaced Roofing Cap Sheet: [ASTM D 6222/D 6222M, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination o...
	1. Granule Material: Mineral ceramic coated.
	2. Granule Color:  <Insert color>.


	2.4 BASE FLASHING SHEET MATERIALS
	A. Backer Sheet: ASTM D 4601, Type II, asphalt-impregnated and -coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.
	B. Granule-Surfaced Flashing Sheet: [ASTM D 6222/D 6222M, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination of p...
	1. Granule Color:  <Insert color>.


	2.5 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content:
	a. Plastic Foam Adhesives: 50 g/L.
	b. Gypsum Board and Panel Adhesives: 50 g/L.
	c. Multipurpose Construction Adhesives: 70 g/L.
	d. Fiberglass Adhesives: 80 g/L.
	e. Contact Adhesives: 80 g/L.
	f. Other Adhesives: 250 g/L.
	g. Nonmembrane Roof Sealants: 300 g/L.
	h. Sealant Primers for Nonporous Substrates: 250 g/L.
	i. Sealant Primers for Porous Substrates: 775 g/L.


	B. Asphalt Primer: ASTM D 41/D 41M.
	C. Roofing Asphalt: ASTM D 312, Type III or IV as recommended by roofing system manufacturer for application.
	D. Roofing Asphalt: ASTM D 6152, SEBS modified.
	E. Cold-Applied Adhesive: Roofing system manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with roofing membrane and base flashings.
	F. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required by roofing system manufacturer for application.
	G. Mastic Sealant: Polyisobutylene, plain or modified bitumen; nonhardening, nonmigrating, nonskinning, and nondrying.
	H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roofing components to substrate; tested by manufacturer for required pullout strength, an...
	I. Roofing Granules:  Ceramic-coated roofing granules, No. 11 screen size with 100 percent passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 (0.425-mm) sieve, color to match roofing.
	J. Miscellaneous Accessories: Provide those recommended by roofing system manufacturer.

	2.6 SUBSTRATE BOARDS
	A. Substrate Board: ASTM C 728, perlite board, 3/4 inch (19 mm) thick, seal coated.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening substrate board to roof deck.

	2.7 VAPOR RETARDER
	A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.

	2.8 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that produce FM Global-approved roof insulation.
	B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. CertainTeed Corporation.
	c. Firestone Building Products.
	d. GAF Materials Corporation.
	e. Johns Manville; a Berkshire Hathaway company.


	C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48) unless otherwise indicated.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.9 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manufactu...
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Full-spread spray-applied, low-rise, two-component urethane adhesive.

	D. Insulation Cant Strips: ASTM C 728, perlite insulation board.
	E. Wood Nailer Strips: Comply with requirements in [Section 061000 "Rough Carpentry."] [Section 061053 "Miscellaneous Rough Carpentry."]
	F. Tapered Edge Strips: ASTM C 728, perlite insulation board.
	G. Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch thick, factory primed.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Building Products.
	c. National Gypsum Company.
	d. Temple-Inland Building Products by Georgia-Pacific.


	H. Substrate Joint Tape: 6- or 8-inch- (150- or 200-mm-) wide, coated, glass fiber.

	2.10 WALKWAYS
	A. Walkway Pads:  Reinforced asphaltic composition pads with slip-resisting mineral-granule surface, manufactured as a traffic pad for foot traffic and acceptable to roofing system manufacturer, 3/8 inch (10 mm) thick, minimum.
	1. Width: 36 inches.



	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 roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt on deck at start of each day's work and at start of each roof area or plane. Do not proceed with Work of this Section if test sample foams or can be easily and cleanly stripped afte...

	5. Verify that concrete-curing compounds that impair adhesion of roofing components to roof deck have been removed.

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

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.
	C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), and allow primer to dry.

	3.3 INSTALLATION, GENERAL
	A. Comply with roofing system manufacturer's written instructions.
	B. Asphalt Heating: Heat asphalt to its equiviscous temperature, measured at the mop cart or mechanical spreader immediately before application. Circulate asphalt during heating. Do not raise asphalt temperature above equiviscous temperature range mor...
	1. Apply hot roofing asphalt within plus or minus 25 deg F (14 deg C) of equiviscous temperature.

	C. Asphalt Heating: Heat and apply SEBS-modified roofing asphalt according to roofing system manufacturer's written instructions.
	D. Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.

	3.4 SUBSTRATE BOARD INSTALLATION
	A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows. Tightly butt substrate boards together.
	1. Fasten substrate board to top flanges of steel deck according to recommendations in FM Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification.


	3.5 VAPOR-RETARDER INSTALLATION
	A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed surface with hot roofing asphalt.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into roofing system.

	3.6 INSULATION INSTALLATION
	A. Install one lapped base-sheet course and mechanically fasten to substrate according to roofing system manufacturer's written instructions.
	B. Insulation Cant Strips: Install and secure preformed 45-degree insulation cant strips at junctures of roofing system with vertical surfaces or angle changes greater than 45 degrees.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	1. Survey for existing elevations substrate prior to installation of insulation to identify any depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to ensure positive drainage of the roof.

	D. Install insulation with long joints of insulation in a continuous straight line, with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

	E. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a m...
	F. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	G. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
	H. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	I. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.

	J. Mechanically Fastened and Adhered Insulation: Install first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.
	2. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	K. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction. Loosely butt cover boards together and fa...
	1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.


	3.7 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions and applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing" and as follows:
	1. Deck Type: [N (nailable)] [I (insulated)] [C (concrete or nonnailable)].
	2. Adhering Method: [T (torched)] [L (cold-applied adhesive)].
	3. Base Sheet: [One] [One, installed over sheathing paper].
	4. Number of Glass-Fiber Base-Ply Sheets: [One] [Two] <Insert number>.
	5. Number of APP-Modified Asphalt Sheets: [One] [Two].
	6. Surfacing Type: [S (smooth)] [M (mineral-granule-surfaced cap sheet)].

	B. Start installation of roofing in presence of manufacturer's technical personnel.
	C. Where roof slope exceeds 1/2 inch per 12 inches (1:24), install roofing sheets parallel with slope.
	1. Backnail roofing sheets to nailer strips according to roofing system manufacturer's written instructions.

	D. Coordinate installation of roofing system so insulation and other components of the roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	1. Provide tie-offs at end of day's work to cover exposed roofing sheets and insulation with a course of coated felt set in roofing cement or hot roofing asphalt, with joints and edges sealed.
	2. Complete terminations and base flashings, and provide temporary seals to prevent water from entering completed sections of roofing system.
	3. Remove and discard temporary seals before beginning work on adjoining roofing.


	3.8 BASE-SHEET INSTALLATION
	A. Loosely lay one course of sheathing paper, lapping edges and ends a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively.
	B. Install lapped base-sheet course, extending sheet over and terminating beyond cants. Attach base sheet as follows:
	1. Mechanically fasten to substrate.
	2. Spot or strip mop to substrate with hot roofing asphalt.
	3. Adhere to substrate in a [solid mopping of hot roofing asphalt] [uniform coating of cold-applied adhesive].


	3.9 BASE-PLY SHEET INSTALLATION
	A. Install glass-fiber base-ply sheets according to roofing system manufacturer's written instructions starting at low point of roofing system. Align glass-fiber base-ply sheets without stretching. Extend sheets over and terminate beyond cants.
	1. Shingle side laps of glass-fiber base-ply sheets uniformly to ensure that required number of glass-fiber base-ply sheets covers substrate at any point. Shingle in direction to shed water.
	2. Embed each glass-fiber base-ply sheet in a continuous void-free mopping of hot roofing asphalt to form a uniform membrane without glass-fiber base-ply sheets touching.


	3.10 APP-MODIFIED BITUMINOUS MEMBRANE INSTALLATION
	A. Install modified bituminous roofing sheet and cap sheet according to roofing manufacturer's written instructions, starting at low point of roofing system. Extend roofing sheets over and terminate beyond cants, installing as follows:
	1. Adhere to substrate in cold-applied adhesive.
	2. Torch apply to substrate.
	3. Unroll roofing sheets and allow them to relax for minimum time period required by manufacturer.

	B. Laps: Accurately align roofing sheets, without stretching, and maintain uniform side and end laps. Stagger end laps. Completely bond and seal laps, leaving no voids.
	1. Repair tears and voids in laps and lapped seams not completely sealed.
	2. Apply roofing granules to cover exuded bead at laps while bead is hot.

	C. Install roofing sheets so side and end laps shed water.

	3.11 FLASHING AND STRIPPING INSTALLATION
	A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations through roof; secure to substrates according to roofing system manufacturer's written instructions and as follows:
	1. Prime substrates with asphalt primer if required by roofing system manufacturer.
	2. Backer-Sheet Application: Mechanically fasten backer sheet to walls or parapets. Adhere backer sheet over roofing membrane at cants in cold-applied adhesive.
	3. Backer-Sheet Application: Adhere backer sheet to substrate in [a solid mopping of hot roofing asphalt] [cold-applied adhesive].
	4. Flashing-Sheet Application: Adhere flashing sheet to substrate in cold-applied adhesive at rate required by roofing system manufacturer.
	5. Flashing-Sheet Application: Adhere flashing sheet to substrate in asphalt roofing cement at rate required by roofing system manufacturer.
	6. Flashing-Sheet Application: Torch apply flashing sheet to substrate.

	B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above roofing membrane and 4 inches (100 mm) onto field of roofing membrane.
	C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.
	1. Seal top termination of base flashing with a strip of glass-fiber fabric set in asphalt roofing cement.

	D. Install roofing cap-sheet stripping where metal flanges and edgings are set on roofing according to roofing system manufacturer's written instructions.
	E. Roof Drains: Set 30-by-30-inch- (760-by-760-mm-) metal flashing in bed of asphaltic adhesive on completed roofing membrane. Cover metal flashing with roofing cap-sheet stripping, and extend a minimum of 6 inches (150 mm) beyond edge of metal flashi...
	1. Install stripping according to roofing system manufacturer's written instructions.


	3.12 WALKWAY INSTALLATION
	A. Walkway Pads: Install walkway pads, using units of size indicated or, if not indicated, of manufacturer's standard size, according to walkway pad manufacturer's written instructions.

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, surface preparation, membrane application, flashings, protection, and drainage components, and to furnish reports to Architect.
	B. Test Cuts: Remove test specimens to evaluate problems observed during quality-assurance inspections of roofing membrane as follows:
	1. Determine approximate quantities of components within roofing membrane according to ASTM D 3617.
	2. Examine test specimens for interply voids according to ASTM D 3617 and to comply with criteria established in Appendix 3 in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing."
	3. Repair areas where test cuts were made according to roofing system manufacturer's written instructions.

	C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.
	1. Notify Architect and Owner 48 hours in advance of date and time of inspection.

	D. Roofing system will be considered defective if it does not pass tests and inspections.
	1. Additional testing and inspecting, at Contractor's expense, will be performed to determine if replaced or additional work complies with specified requirements.


	3.14 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	NU_07 5323 FL - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING
	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. Adhered ethylene-propylene-diene-monomer (EPDM) roofing system.
	2. Mechanically fastened ethylene-propylene-diene-monomer (EPDM) roofing system.
	3. Vapor retarder.
	4. Roof insulation.

	B. Related Requirements:
	1. Section 053100 "Steel Decking" for furnishing acoustical deck rib insulation.
	2. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking.
	3. Section 070150.19 "Preparation for Re-Roofing" for re-cover board beneath new roofing.
	4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	5. Section 077129 "Manufactured Roof Expansion Joints" for proprietary manufactured roof expansion-joint assemblies.
	6. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.
	7. Section 221423 "Storm Drainage Piping Specialties" for roof drains.


	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.

	1.4 PREINSTALLATION MEETINGS
	A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.

	B. Preinstallation Roofing Conference: Conduct conference at Project site 2-weeks before scheduled start of roof system installation.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. LEED Submittals:
	1. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that roof materials comply with Solar Reflectance Index requirement.
	2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the weatherproofing system, documentation including printed statement of VOC content.

	C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work, including:
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Roof plan showing orientation of steel roof deck and orientation of roofing and fastening spacings and patterns for mechanically fastened roofing.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

	D. Samples for Verification: For the following products:
	1. Sheet roofing, of color required.
	2. Roof paver in each color and texture required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and manufacturer.
	B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of complying with performance requirements.

	C. Product Test Reports: For components of roofing system, tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's special warranties.

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

	1.8 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing system identical to that used for this Project.
	1. Manufacturer that has produced roofing materials and accessories of the type included in this section for at least 5-years.
	2. Certification: Furnish to the University, before roofing contract award, written documentation that installer is manufacturer-certified to install roofing systems of the type included in this section.

	C. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	1. Installation Requirements: The installer shall execute the entire project with a single crew and superintendent.
	2. Installer supervision: Have installer identify a supervisor with at least 5-years of experience in the application of the type of EPDM sheet roofing system included in this section, to provide full-time review of roofing installation work.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

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

	1.11 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, cover boards, substrate board, roofing accessories, roof pavers, and other components of roofing system.
	2. Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain components including roof insulation fasteners for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in c...
	1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	2. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D 4272.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift pressures:
	1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.

	D. FM Global Listing: Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construct...
	1. Fire/Windstorm Classification:  Class 1A-90.
	2. Hail-Resistance Rating:  SH.

	E. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	F. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.3 EPDM ROOFING
	A. EPDM: ASTM D 4637, Type II, scrim or fabric internally reinforced, uniform, flexible EPDM sheet.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. Other Manufacturers may be considered upon review with NU.

	2. Thickness:  60 mils (1.5 mm), nominal.
	3. Exposed Face Color:  White.


	2.4 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content:
	a. Plastic Foam Adhesives: 50 g/L.
	b. Gypsum Board and Panel Adhesives: 50 g/L.
	c. Multipurpose Construction Adhesives: 70 g/L.
	d. Fiberglass Adhesives: 80 g/L.
	e. Single-Ply Roof Membrane Adhesives: 250 g/L.
	f. Single-Ply Roof Membrane Sealants: 450 g/L.
	g. Nonmembrane Roof Sealants: 300 g/L.
	h. Sealant Primers for Nonporous Substrates: 250 g/L.
	i. Sealant Primers for Porous Substrates: 775 g/L.
	j. Other Adhesives and Sealants: 250 g/L.


	B. Sheet Flashing: 60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to application.
	C. Bonding Adhesive: Manufacturer's standard.
	D. Seaming Material:  Single-component, butyl splicing adhesive and splice cleaner or Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- (75-mm-) wide minimum, butyl splice tape with release film.
	E. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane roofing.
	F. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.
	G. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	H. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched.
	I. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening membrane to substrate, and acceptable to roofing system manufacturer.
	J. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, term...

	2.5 SUBSTRATE BOARDS
	A. Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch (13 mm) thick, factory primed.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Building Products.
	c. National Gypsum Company.
	d. Temple-Inland Building Products by Georgia-Pacific.


	B. Fasteners: Stainless-steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening substrate panel to roof deck.

	2.6 VAPOR RETARDER
	A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.

	2.7 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by EPDM roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that produce FM Global-approved roof insulation.
	B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Johns Manville; a Berkshire Hathaway company.


	C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of <Insert slope> unless otherwise indicated.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.8 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manufactu...
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Full-spread spray-applied, low-rise, two-component urethane adhesive.

	D. Cover Board: ASTM C 728, perlite board, 1/2 inch thick, seal coated.

	2.9 WALKWAYS
	A. Walkway Roof Pavers: Heavyweight, hydraulically pressed concrete units, with top edges beveled 3/16 inch (5 mm), factory cast for use as roof pavers; absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass loss whe...
	1. Size:  24 by 24 inches (600 by 600 mm). Manufacture pavers to dimensional tolerances of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.
	2. Compressive Strength: 4000 psi, minimum.
	3. Colors and Textures:  As selected by Architect from manufacturer's full range.



	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 roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	5. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.
	6.

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

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.

	3.3 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast. Remove and discard temporary seals before beginning work on...
	C. Install roofing and auxiliary materials to tie in to existing roofing to maintain weathertightness of transition and to not void warranty for existing roofing system.

	3.4 SUBSTRATE BOARD INSTALLATION
	A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows. Tightly butt substrate boards together.
	1. Fasten substrate board to top flanges of steel deck according to recommendations in FM Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification.


	3.5 VAPOR-RETARDER INSTALLATION
	A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed surface with hot roofing asphalt.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into roofing system.

	3.6 INSULATION INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	1. Survey for existing elevations substrate prior to installation of insulation to identify any depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to ensure positive drainage of the roof.

	D. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a m...
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

	G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	H. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.
	2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.

	I. Mechanically Fastened and Adhered Insulation: Install first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.
	2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
	3. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	J. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction. Loosely butt cover boards together and fa...
	1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.
	2. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.


	3.7 ADHERED MEMBRANE ROOFING INSTALLATION
	A. Adhere fabric-backed roofing over area to receive roofing according to membrane roofing system manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing.
	B. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	D. Bonding Adhesive: Apply to substrate and underside of roofing at rate required by manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area of roofing.
	E. In addition to adhering, mechanically fasten roofing securely at terminations, penetrations, and perimeters.
	F. Apply roofing with side laps shingled with slope of roof deck where possible.
	G. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap seala...
	1. Apply a continuous bead of in-seam sealant before closing splice if required by roofing system manufacturer.

	H. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
	I. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal membrane roofing in place with clamping ring.

	3.8 MECHANICALLY FASTENED MEMBRANE ROOFING INSTALLATION
	A. Mechanically fasten roofing over area to receive roofing according to roofing system manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing.
	1. For in-splice attachment, install roofing with long dimension perpendicular to steel roof deck flutes.

	B. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	D. Mechanically fasten or adhere e roofing securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing with side laps shingled with slope of roof deck where possible.
	F. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap seala...
	G. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
	H. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roofing in place with clamping ring.
	I. In-Splice Attachment: Secure one edge of roofing using fastening plates or metal battens centered within splice, and mechanically fasten roofing to roof deck. Field splice seam.
	J. Through-Membrane Attachment: Secure roofing using fastening plates or metal battens, and mechanically fasten roofing to roof deck. Cover battens and fasteners with a continuous cover strip.
	K. Adhere protection sheet over membrane roofing at locations indicated.

	3.9 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.10 WALKWAY INSTALLATION
	A. Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written instructions in locations indicated, to form walkways. Leave 2 inches (75 mm) of space between adjacent roof pavers.
	B. Provide manufacturer recommended slip sheet under pavers.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, surface preparation, membrane application, flashings, protection, and drainage components, and to furnish reports to Architect.
	B. Flood Testing: Flood test each roofing area for leaks, according to recommendations in ASTM D 5957, after completing roofing and flashing but before overlying construction is placed. Install temporary containment assemblies, plug or dam drains, and...
	1. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25 mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of clearance from top of base flashing.
	2. Flood each area for 48 hours.
	3. After flood testing, repair leaks, repeat flood tests, and make further repairs until roofing and flashing installations are watertight.

	C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.
	D. Repair or remove and replace components of roofing system where inspections indicate that they do not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if replaced or additional work complies with specified requirements.

	3.12 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writt...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates, and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion a...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	NU_07 5419 FL - POLYVINYL-CHLORIDE (PVC) ROOFING
	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. Adhered polyvinyl-chloride (PVC) roofing system.
	2. Mechanically fastened polyvinyl-chloride (PVC) roofing system.
	3. Vapor retarder.
	4. Roof insulation.

	B. Related Requirements:
	1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking; and for wood-based, structural-use roof deck panels.
	2. Section 061600 "Sheathing" for wood-based, structural-use roof deck panels.
	3. Section 070150.19 "Preparation for Re-Roofing" for re-cover board beneath new roofing.
	4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	5. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.
	6. Section 221423 "Storm Drainage Piping Specialties" for roof drains.


	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.

	1.4 PREINSTALLATION MEETINGS
	A. Preliminary Roofing Conference: Before starting roof deck construction, conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review deck substrate requirements for conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.

	B. Preinstallation Roofing Conference: Conduct conference at Project site two weeks before scheduled start of roof system installation.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. LEED Submittals:
	1. Product Data for Credit SS 7.2: For roof materials, documentation indicating that roof materials comply with Solar Reflectance Index requirement.
	2. Product Data for Credit IEQ 4.1: For adhesives and sealants used inside the weatherproofing system, documentation including printed statement of VOC content.

	C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work, including:
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Roof plan showing orientation of steel roof deck and orientation of roofing, fastening spacings, and patterns for mechanically fastened roofing.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

	D. Samples for Verification: For the following products:
	1. Sheet roofing, of color required.
	2. Walkway pads or rolls, of color required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and manufacturer.
	B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of compliance with performance requirements.

	C. Product Test Reports: For components of roofing system, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's special warranties.

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

	1.8 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Manufacturer Qualifications:
	1. A qualified manufacturer that is FM Global approved for roofing system identical to that used for this Project.
	2. A company that has produced roofing materials and accessories of the type included in this section for at least 5 years.

	C. Installer Qualifications:
	1. A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	a. Furnish to the University, before roofing contract award, written documentation that installer is manufacturer-certified to install roofing systems of the type included in this section.

	2. The installer shall execute the entire project with a single crew and superintendent.
	3. Installer supervision: Have installer identify a supervisor with at least 5 years of experience in the application of the type of PVC roofing; system in included in this section, to provide full-time review of roofing installation work.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

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

	1.11 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, cover boards, substrate board, roofing accessories, and other components of roofing system.
	2. Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain components including roof insulation fasteners for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in c...
	1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	2. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D 4272.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Roofing System Design: Tested by a qualified testing agency to resist the following uplift pressures:
	1. Corner Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	2. Perimeter Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.
	3. Field-of-Roof Uplift Pressure: <Insert lbf/sq. ft. (kPa/sq. m)>.

	D. FM Global Listing: Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a built-up roofing system, and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible ...
	1. Fire/Windstorm Classification:  Class 1A-90.
	2. Hail-Resistance Rating:  SH.

	E. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based on testing identical products by a qualified testing agency.
	F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.3 PVC ROOFING
	A. PVC Sheet: ASTM D 4434/D 4434M, Type II, Grade I, glass-fiber reinforced, felt backed.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Sarnafil Inc.; Sarnafil G410.
	b. FiberTite a Seaman Corporation.
	c. Other Manufacturers may be considered upon review with NU.

	2. Thickness:  80 mils, nominal.
	3. Exposed Face Color: White.


	2.4 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content:
	a. Plastic Foam Adhesives: 50 g/L.
	b. Gypsum Board and Panel Adhesives: 50 g/L.
	c. Multipurpose Construction Adhesives: 70 g/L.
	d. Fiberglass Adhesives: 80 g/L.
	e. Single-Ply Roof Membrane Adhesives: 250 g/L.
	f. PVC Welding Compounds: 510 g/L.
	g. Adhesive Primer for Plastic: 650 g/L
	h. Single-Ply Roof Membrane Sealants: 450 g/L.
	i. Nonmembrane Roof Sealants: 300 g/L.
	j. Sealant Primers for Nonporous Substrates: 250 g/L.
	k. Sealant Primers for Porous Substrates: 775 g/L.
	l. Other Adhesives and Sealants: 250 g/L.


	B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, reinforcement, thickness, and color as PVC sheet.
	C. Bonding Adhesive: Manufacturer's standard.
	D. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	E. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05 inch (25 mm wide by 1.3 mm) thick, prepunched.
	F. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roofing to substrate, and acceptable to roofing system manufacturer.
	G. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories.

	2.5 SUBSTRATE BOARDS
	A. Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch (13 mm) thick, factory primed.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Building Products.
	c. National Gypsum Company.
	d. Temple-Inland Building Products by Georgia-Pacific.


	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening substrate board to roof deck.

	2.6 VAPOR RETARDER
	A. Glass-Fiber Base-Ply Sheet: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.

	2.7 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by PVC roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that produce FM Global-approved roof insulation.
	B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Johns Manville; a Berkshire Hathaway company.


	C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of <Insert slope> unless otherwise indicated.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.8 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manufactu...
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Full-spread spray-applied, low-rise, two-component urethane adhesive.

	D. Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch (13 mm) thick, factory primed.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Building Products.
	c. National Gypsum Company.
	d. Temple-Inland Building Products by Georgia-Pacific.


	E. Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water permeable and resistant to UV degradation, type and weight as recommended by roofing system manufacturer for application.

	2.9 ASPHALT MATERIALS
	A. Roofing Asphalt:  ASTM D 312, Type III or Type IV.
	B. Asphalt Primer: ASTM D 41/D 41M.

	2.10 WALKWAYS
	A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing system manufacturer.
	1. Basis-of-Design: Sarnatread by Sarnafil.

	B. Walkway Roof Pavers: Heavyweight, hydraulically pressed concrete units, with top edges beveled 3/16 inch (5 mm), factory cast for use as roof pavers; absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass loss whe...
	1. Size:  24 by 24 inches (600 by 600 mm). Manufacture pavers to dimensional tolerances of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.
	2. Compressive Strength: 4000 psi, minimum.
	3. Colors and Textures:  As selected by Architect from manufacturer's full range.



	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 roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	5. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.

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

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.

	3.3 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast. Remove and discard temporary seals before beginning work on adjoini...
	C. Install roofing and auxiliary materials to tie in to existing roofing to maintain weathertightness of transition and to not void warranty for existing roofing system.

	3.4 SUBSTRATE BOARD INSTALLATION
	A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows. Tightly butt substrate boards together.
	1. Fasten substrate board to top flanges of steel deck according to recommendations in FM Global's "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification.


	3.5 VAPOR-RETARDER INSTALLATION
	A. Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches over preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze coat completed surface with hot roofing asphalt.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into roofing system.

	3.6 INSULATION INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	1. Survey for existing elevations substrate prior to installation of insulation to identify any depressed areas in the substrate.  Adjust or provide supplemental tapered insulation to ensure positive drainage of the roof.

	D. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a m...
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

	G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	H. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.

	I. Mechanically Fastened and Adhered Insulation: Install each layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.
	2. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

	J. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction. Loosely butt cover boards together and fa...
	1. Fasten cover boards according to requirements in FM Global's "RoofNav" for specified Windstorm Resistance Classification.


	3.7 ADHERED ROOFING INSTALLATION
	A. Adhere roofing over area to receive roofing according to roofing system manufacturer's written instructions. Unroll roofing and allow to relax before retaining.
	1. Install sheet according to ASTM D 5036.

	B. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	D. Bonding Adhesive: Apply to substrate and underside of roofing at rate required by manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area of roofing.
	E. In addition to adhering, mechanically fasten roofing securely at terminations, penetrations, and perimeter of roofing.
	F. Apply roofing with side laps shingled with slope of roof deck where possible.
	G. Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and sheet flashings according to manufacturer's written instructions, to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of sheet.
	2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.

	H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with clamping ring.

	3.8 MECHANICALLY FASTENED ROOFING INSTALLATION
	A. Mechanically fasten roofing over area to receive roofing according to roofing system manufacturer's written instructions. Unroll roofing and allow to relax before retaining.
	1. Install sheet according to ASTM D 5082.

	B. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	D. Mechanically fasten or adhere roofing securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing with side laps shingled with slope of roof deck where possible.
	F. In-Seam Attachment: Secure one edge of PVC sheet using fastening plates or metal battens centered within seam, and mechanically fasten PVC sheet to roof deck.
	G. Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and sheet flashings according to manufacturer's written instructions to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of sheet.
	2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.

	H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with clamping ring.

	3.9 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.10 WALKWAY INSTALLATION
	A. Flexible Walkways: Install walkway products in locations indicated. Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.
	1. Flexible Walkways shall be installed around entire perimeter of the roof, around all mechanical equipment, and paths to all roof top equipment.

	B. Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written instructions in locations around all mechanical equipment, to form walkways. Leave 2 inches (75 mm) of space between adjacent roof pavers.
	1. Provide manufacturer standard flexible walkway as a slip sheet under pavers.


	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to inspect substrate conditions, surface preparation, membrane application, flashings, protection, and drainage components, and to furnish reports to Architect.
	B. Flood Testing: Flood test each roofing area for leaks, according to recommendations in ASTM D 5957, after completing roofing and flashing but before overlying construction is placed. Install temporary containment assemblies, plug or dam drains, and...
	1. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25 mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of clearance from top of base flashing.
	2. Flood each area for 48 hours.
	3. After flood testing, repair leaks, repeat flood tests, and make further repairs until roofing and flashing installations are watertight.

	C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.
	D. Repair or remove and replace components of roofing system where inspections indicate that they do not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if replaced or additional work complies with specified requirements.

	3.12 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	NU_07 6200 FL - SHEET METAL FLASHING AND TRIM
	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. Manufactured through-wall flashing with snaplock receiver.
	2. Manufactured reglets with counterflashing.
	3. Formed roof-drainage sheet metal fabrications.

	B. Related Requirements:
	1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking.
	2. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, and other manufactured roof accessory units.
	3. Section 079500 "Expansion Control" for manufactured sheet metal expansion-joint covers.


	1.3 COORDINATION
	A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and joints and seams in adjacent materials.
	B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each manufactured product and accessory.

	B. LEED Submittals:
	1. Product Data for Credit MR 4: For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content. Include statement indicating cost for each product having recycled content.
	2. Materials and Resources - Building Life-cycle Impact Reduction. For each product submit the following:
	a. If available, provide an ISO 14044 compliant Life Cycle Assessment.
	b. Alternative, submit product-specific Environmental Product Declarations. (EPDs).
	c. Alternative, submit an Industry-Wide EPD.

	3. Materials and Resources - Product Disclosure and Optimization - Environmental Product Declarations. Option 1. Environmental Product Declarations. Fore each product submit the following:
	a. If available, provide a product-specific Type II EPD.
	b. Alternative, submit an industry-wide (generic) EPD.
	c. Alternative, submit product specific declaration.

	4. Materials and resources - Product Disclosure and Optimization - Environmental Product Declarations. Option 2. Multi-attribute Optimization.
	a. For each product with Type III EPDs, submit the following:
	1) Product-specific Type III EPD - Third- party certified.
	2) A letter that indicates for each product the environmental impacts are below industry averages.

	b. For products meeting the above criteria, submit a letter stating the dollar value of all products that are extracted, manufactured, and purchased (including distribution) within a 100 mile radius of the project site.

	5. Materials and Resources - Product Disclosure and Optimization - Sourcing of Raw Materials. Option 1. Raw Material Source and Extraction Reporting. If available, for each product submit the following:
	a. If available, provide a third-party verified corporate sustainability report (CSR).
	b. Alternative, provide a publically available self-declared report.

	6. Materials and Resources - Product Disclosure and Optimization - Sourcing of Raw Materials. Option 2. Leadership Extraction Practices.
	a. Chain-of-Custody Certificates: For certified wood products. Include statement of costs.
	b. For each product submit the one of the following:
	c. For products meeting the above criteria, submit a letter stating the dollar value of all products that are extracted, manufactured, and purchased (including distribuiton with a 100 mile radius of the project site.

	7. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. Option 1. Material Ingredients Reporting. If available, for each product submit the following:
	a. A chemical inventory of the product to at least 0.1% (1000 ppm) using one of the following criteria:
	1) A publicly available inventory of all ingredients identified by name and Chemical Abstract Service Registration Number (CASRN).
	2) Health Product Declaration.
	3) Cradle to Cradle v3 Bronze level certification documentation.


	8. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. Option 2 Material Ingredients Optimization. If available, for each product submit the following:
	a. GreenScreen v1.2 Benchmark with chemical inventory of chemical ingredients to 100 ppm.
	b. For products meeting the above criteria, submit a letter stating the dollar value of all products that are extracted, manufactured, and purchased (including distribution) within a 100 mile radius of the project site.

	9. Materials and Resources - Product Disclosure and Optimization - Material Ingredients. Option 3 Product Manufacture Supply Chain Optimization.
	a. If available, for each product submit the following:
	1) An inventory by weight of each constituent material of the product and a letter from each supplier.

	b. For products meeting the above criteria, submit a letter stating the dollar value of all products that are extracted, manufactured, and purchased (including distribution) within a 100 mile radius of the project site.

	10. Construction and Demolition Waste Management. For all products submit:
	a. A letter stating the total weight and value of waste diverted form landfills. Provide details of how the waste was recovered, reused or recycled.


	C. Shop Drawings: For sheet metal flashing and trim.
	1. Include plans, elevations, sections, and attachment details.
	2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. Distinguish between shop- and field-assembled work.
	3. Include identification of material, thickness, weight, and finish for each item and location in Project.
	4. Include details for forming, including profiles, shapes, seams, and dimensions.
	5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, cleats, clips, and other attachments. Include pattern of seams.
	6. Include details of termination points and assemblies.
	7. Include details of expansion joints and expansion-joint covers, including showing direction of expansion and contraction from fixed points.
	8. Include details of roof-penetration flashing.
	9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counterflashings as applicable.
	10. Include details of typical and non-typical conditions and special conditions.
	11. Include details of connections to adjoining work.
	12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches (1:5).

	D. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-applied finishes.
	E. Samples for Verification: For each type of exposed finish.
	1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including finished seam and in required profile. Include fasteners, cleats, clips, closures, and other attachments.
	2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications: 12 inches (300 mm) long and in required profile. Include fasteners and other exposed accessories.
	3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample.
	4. Anodized Aluminum Samples: 3 inch by 4 inch samples to show full range to be expected for each color required.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Product Certificates: For each type of coping and roof edge flashing that is SPRI ES-1 tested and FM Approvals approved.
	C. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	D. Sample Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Provide sheet metal flashing and trim conforming with the following:
	1. Recommended practices contained in Sheet Metal and Air Conditions Contractors National Association, Inc., (SMACNA). the Aluminum Association and Architectural Sheet Metal Manual, Aluminum Construction Manual. Specifications for Aluminum Sheet Metal...
	2. Specified requirements of the manufacturer of the metal.
	3. Provide welding complying with American Welding Society Structural Welding Code for Steel, AWS D1.1.

	C. Fabricator Qualifications: Engage an experienced Installer who has completed sheet metal flashing and trim work similar in material, design, and extent to that indicated for this project with a record of successful in-service performance as evidenc...
	1. For copings and roof edge flashings that are SPRI ES-1 tested and FM Approvals approved, shop shall be listed as able to fabricate required details as tested and approved.

	D. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for fabrication and installation.
	1. Build mockup of typical roof [edge] [eave], including [built-in gutter] [fascia] [fascia trim] [apron flashing], approximately <Insert dimension> long, including supporting construction cleats, seams, attachments, underlayment, and accessories.
	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.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.9 PROJECT CONDITIONS
	A. Coordinate work of this Section with interfacing and adjoining work for proper sequencing of each installation. Ensure best possible weather resistance, durability of Work, and protection of materials and finishes.

	1.10 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, blister, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in cons...
	B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. Sheet Metal Standard for Copper: Comply with CDA's "Copper in Architecture Handbook." Conform to dimensions and profiles shown unless more stringent requirements are indicated.
	D. FM Approvals Listing: Manufacture and install [copings] [roof edge flashings] that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials with name of fabricator and design approved by FM App...
	E. SPRI Wind Design Standard: Manufacture and install [copings] [roof edge flashings] tested according to SPRI ES-1 and capable of resisting the following design pressure:
	1. Design Pressure:  <Insert design pressure>.

	F. Recycled Content of Copper-Sheet Flashing and Trim: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 40 percent.
	G. Recycled Content of Steel-Sheet Flashing and Trim: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	H. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base ...
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Copper Sheet: ASTM B 370, cold-rolled copper sheet, H00 or H01 temper.
	1. Nonpatinated Exposed Finish: Mill.
	2. Nonpatinated, Exposed, Lacquered Finish: Finish designations for copper alloys comply with system defined in NAAMM's "Metal Finishes Manual for Architectural and Metal Products."
	a. Brushed Satin (Lacquered): M32-06x (Mechanical Finish: directionally textured, medium satin; with clear organic coating); coating of "Incralac," waterborne, methyl methacrylate copolymer lacquer with UV inhibitor, applied by air spray in two coats ...
	b. Mirror Polished (Lacquered): M22-06x (Mechanical Finish: buffed, specular; with clear organic coating); coating of "Incralac," waterborne, air-drying, methyl methacrylate copolymer lacquer with UV inhibitor, applied by air spray in two coats per ma...

	3. Prepatinated Copper-Sheet Finish:  <Insert color>, prepatinated according to ASTM B 882.

	C. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with [smooth, flat] [embossed] surface.
	1. As-Milled Finish: [Mill] [One-side bright mill] [Standard one-side bright] [Standard two-side bright].
	2. Clear Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
	3. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	a. Color:  <Insert color>.
	b. Color Range: 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.

	4. Exposed Coil-Coated Finish:
	a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written i...
	b. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin...
	c. Mica Fluoropolymer: AAMA 2605. Two-coat fluoropolymer finish with suspended mica flakes containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating an...
	d. Metallic Fluoropolymer: AAMA 2605. Three-coat fluoropolymer finish with suspended metallic flakes containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal s...
	e. FEVE Fluoropolymer: AAMA 2605. Two-coat fluoropolymer finish containing 100 percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers'...
	f. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; with dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for topcoat.

	5. Color:  <Insert color>.
	6. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).

	D. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 316L, dead soft, fully annealed; with smooth, flat surface.
	1. Finish:  2D (dull, cold rolled).

	E. Terne Coated Stainless Steel Sheet: ASTM A 167, Type 304 sheet, coated both sides with terne alloy (80 percent lead; 20 percent tin); FS QQ-T-201F, Type II.
	1. Minimum coating weight: 40 lb., nominal.


	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper backing; spec...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle Coatings & Waterproofing Inc.
	b. Grace Construction Products; W.R. Grace & Co. -- Conn.
	c. Henry Company.

	2. Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C) or higher.
	3. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F (29 deg C) or lower.


	2.4 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal or manufac...
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on weather side of metal.
	b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being fastened.

	2. Fasteners: Stainless steel screw-type fasteners. Nail-in or driven type fasteners shall not be allowed.

	C. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	D. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
	E. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

	2.5 MANUFACTURED SHEET METAL FLASHING AND TRIM
	A. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of separate reglet and counterflashing pieces, and compatible with flashing indicated with factory-mitered and -welded corners and junctions and with inte...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Fry Reglet Corporation.
	b. Keystone Flashing Company, Inc.

	2. Material: [Stainless steel, 0.019 inch (0.48 mm) thick] [Copper, 16 oz./sq. ft. (0.55 mm thick)].
	3. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	4. Stucco Type: Provide with upturned fastening flange and extension leg of length to match thickness of applied finish materials.
	5. Concrete Type: Provide temporary closure tape to keep reglet free of concrete materials, special fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section ends.
	6. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint.
	7. Accessories:
	a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where Drawings show reglet without metal counterflashing.
	b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing's lower edge.

	8. Finish:  <Insert finish>.


	2.6 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricat...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	4. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to view.

	B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining fac...
	C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.
	1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within joints.

	D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	E. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard and by FM Global Property Loss Prevention Data Sheet 1-49 for application, but not less than thickness of metal being secured.
	G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	H. Do not use graphite pencils to mark metal surfaces.

	2.7 ROOF-DRAINAGE SHEET METAL FABRICATIONS
	A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, and other accessories as required. Fabricate in minimum 96-inch- (2400-mm-) long sections. Furnish flat-stock gutter brackets and flat-stock gutter spacer...
	1. Gutter Profile: [Style A] [Style B] [Style C] [Style D] [Style E] [Style F] [Style G] [Style H] [Style I] [Style J] [Style K] [Style L] according to cited sheet metal standard.
	2. Expansion Joints:  Butt type with cover plate.
	3. Accessories:  Continuous, removable leaf screen with sheet metal frame and hardware cloth screen.
	4. Gutters with Girth up to 15 Inches (380 mm): Fabricate from the following materials:
	a. Copper:  16 oz./sq. ft. (0.55 mm thick).
	b. Stainless Steel:  0.016 inch (0.40 mm) thick.

	5. Gutters with Girth 16 to 20 Inches (410 to 510 mm): Fabricate from the following materials:
	a. Copper:  16 oz./sq. ft. (0.55 mm thick).
	b. Stainless Steel:  0.019 inch (0.48 mm) thick.

	6. Gutters with Girth 21 to 25 Inches (530 to 640 mm): Fabricate from the following materials:
	a. Copper:  20 oz./sq. ft. (0.68 mm thick).
	b. Stainless Steel:  0.025 inch (0.64 mm) thick.

	7. Gutters with Girth 26 to 30 Inches (660 to 760 mm): Fabricate from the following materials:
	a. Copper:  24 oz./sq. ft. (0.82 mm thick).
	b. Stainless Steel:  0.031 inch (0.79 mm) thick.

	8. Gutters with Girth 31 to 35 Inches (790 to 890 mm): Fabricate from the following materials:
	a. Copper:  24 oz./sq. ft. (0.82 mm thick).
	b. Stainless Steel:  0.038 inch (0.95 mm) thick.


	B. Built-in Gutters: Fabricate to cross section required, with riveted and soldered joints, complete with end pieces, outlet tubes, and other special accessories as required. Fabricate in minimum 96-inch- (2400-mm-) long sections. Fabricate expansion ...
	1. Fabricate gutters with built-in expansion joints.
	2. Accessories:  Continuous, removable leaf screen with sheet metal frame and hardware cloth screen.
	3. Fabricate from the Following Materials:
	a. Copper:  16 oz./sq. ft. (0.55 mm thick).
	b. Stainless Steel:  0.016 inch (0.40 mm) thick.


	C. Downspouts: Fabricate round rectangular downspouts to dimensions indicated, complete with mitered elbows. Furnish with metal hangers from same material as downspouts and anchors. Shop fabricate elbows.
	1. Manufactured Hanger Style: [Fig 1-34A] [Fig 1-34B] [Fig 1-34C] [Fig 1-34D] [Fig 1-34E] according to SMACNA's "Architectural Sheet Metal Manual."
	2. Hanger Style: <Insert description>.
	3. Fabricate from the following materials:
	a. Copper: [16 oz./sq. ft. (0.55 mm thick)] <Insert weight (thickness)>.
	b. Aluminum: [0.024 inch (0.61 mm)] <Insert dimension> thick.
	c. Stainless Steel: [0.016 inch (0.40 mm)] <Insert dimension> thick.


	D. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or tapered strip into field of roof. Fasten gravel ...
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.

	E. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of dimensions and shape required, complete with outlet tubes, exterior flange trim, and built-in overflows. Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	F. Splash Pans: Fabricate to dimensions and shape required and from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.040 inch (1.02 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.

	G. Wire Basket Strainers: Provide wire basket type strainers at downspouts, fabricated form wire and sheet metal of same material used for downspouts or approved compatible material.
	H. Sheet Metal Baffles: Provide sheet metal baffles 6-inches high with legs 18-inches long at gutter corners below roof valleys.

	2.8 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long sections. Furnish with 6-inch- (150-mm-) wide, joint cover plates. Shop fabricate interior and exterior corners.
	1. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup plate.
	2. Fabricate from the Following Materials:
	a. Copper:  20 oz./sq. ft. (0.68 mm thick).
	b. Aluminum:  0.050 inch (1.27 mm) thick.
	c. Stainless Steel:  0.019 inch (0.48 mm) thick.


	B. Copings: Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, sections. Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support edge of external leg and drill elongated hole...
	1. Coping Profile: [Fig 3-4A] [Fig 3-4B] [Fig 3-4C] [Fig 3-4D] [Fig 3-4E] [Fig 3-4F] [Fig 3-4G] according to SMACNA's "Architectural Sheet Metal Manual."
	2. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup plate.
	3. Fabricate from the Following Materials:
	a. Copper:  24 oz./sq. ft. (0.82 mm thick).
	b. Aluminum:  0.050 inch (1.27 mm) thick.
	c. Stainless Steel:  0.025 inch (0.64 mm) thick.


	C. [Roof] [and] [Roof-to-Wall Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) and Fascia-Cap Transition] Expansion-Joint Cover: Fabricate from the following materials: Shop fabricate interior...
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.050 inch (1.27 mm) thick.
	3. Stainless Steel:  0.025 inch (0.64 mm) thick.

	D. Base Flashing:  Shop fabricate interior and exterior corners. Fabricate from the following materials:
	1. Copper:  20 oz./sq. ft. (0.68 mm thick).
	2. Aluminum:  0.040 inch (1.02 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.

	E. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.

	F. Flashing Receivers: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	G. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Stainless Steel:  0.019 inch (0.48 mm) thick.

	H. Roof-Drain Flashing: Fabricate from the following materials:
	1. Copper:  12 oz./sq. ft. (0.41 mm thick).
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.


	2.9 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	B. Valley Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Stainless Steel:  0.019 inch (0.48 mm) thick.

	C. Drip Edges: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	D. Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	E. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.

	F. Flashing Receivers: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	G. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Stainless Steel:  0.019 inch (0.48 mm) thick.


	2.10 WALL SHEET METAL FABRICATIONS
	A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, and at shelf angles. Fabricate discontinuous lintel, sill, and similar flashings to extend...
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Stainless Steel:  0.016 inch (0.40 mm) thick.

	B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to extend 4 inches (100 mm) beyond wall openings. Form head and sill flashing with 2-inch- (50-mm-) high, end dams. Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.032 inch (0.81 mm) thick.
	3. Stainless Steel:  0.016 inch (0.40 mm) thick.

	C. Wall Expansion-Joint Cover: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Aluminum:  0.040 inch (1.02 mm) thick.
	3. Stainless Steel:  0.019 inch (0.48 mm) thick.


	2.11 MISCELLANEOUS SHEET METAL FABRICATIONS
	A. Equipment Support Flashing: Fabricate from the following materials:
	1. Copper:  16 oz./sq. ft. (0.55 mm thick).
	2. Stainless Steel:  0.019 inch (0.48 mm) thick.

	B. Overhead-Piping Safety Pans: Fabricate from the following materials:
	1. Copper:  24 oz./sq. ft. (0.82 mm thick).
	2. Stainless Steel:  0.025 inch (0.64 mm) thick.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, substrate, and other conditions affecting performance of the Work.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate to prevent air infiltration or water penetration.

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

	3.2 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Prime substrate if recommended by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation; use primer fo...

	3.3 INSTALLATION, GENERAL
	A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement. Use fasteners[, solder], protective coatings, separators, sealants, and other miscellaneous items...
	1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two fasteners. Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool marks.
	5. Torch cutting of sheet metal flashing and trim is not permitted.
	6. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other...
	1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim contact wood, ferrous metal, or cementitious construction.
	2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or wood substrates, install underlayment and cover with slip sheet.

	C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner or intersection.
	1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant concealed within joints.
	2. Use lapped expansion joints only where indicated on Drawings.

	D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws substrate not less than recommended by fastener manufacturer to achieve maximum ...
	E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	F. Seal joints as required for watertight construction.
	1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint members not less than 1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient temperature at time of installation is between 40 and 70 ...
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.
	1. Do not solder aluminum sheet.
	2. Do not use torches for soldering.
	3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. Completely remove flux and spatter from exposed surfaces.
	4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. Comply with solder manufacturer's recommended methods for cleaning an...
	5. Copper Soldering: Tin edges of uncoated sheets, using solder for copper.

	H. Rivets: Rivet joints in uncoated aluminum where necessary for strength.

	3.4 ROOF-DRAINAGE SYSTEM INSTALLATION
	A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system according to cited sheet metal standard unless otherwise indicated. Coordinate installation of roof perimeter flashing with installation of roof-drainage system.
	B. Hanging Gutters: Join sections with riveted and soldered joints. Provide for thermal expansion. Attach gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal watertight with sealant. Slope to downspouts.
	1. Fasten gutter spacers to front and back of gutter.
	2. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron flashing].
	3. Anchor gutter with [gutter brackets] [straps] spaced not more than <Insert dimension> apart to roof deck, unless otherwise indicated, and loosely lock to front gutter bead.
	4. Install gutter with expansion joints at locations indicated, but not exceeding, <Insert dimension> apart. Install expansion-joint caps.
	5. Install continuous gutter screens on gutters with noncorrosive fasteners, removable for cleaning gutters.

	C. Built-in Gutters: Join sections with riveted and soldered joints. Provide for thermal expansion. Slope to downspouts. Provide end closures and seal watertight with sealant.
	1. Install underlayment layer in built-in gutter trough and extend to drip edge at eaves and under underlayment on roof sheathing. Lap sides minimum of 2 inches (50 mm) over underlying course. Lap ends minimum of 4 inches (100 mm). Stagger end laps be...
	2. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron flashing].
	3. Install gutter with expansion joints at locations indicated, but not exceeding, <Insert dimension> apart. Install expansion-joint caps.

	D. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.
	1. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate hangers at top and bottom and at approximately 60 inches (1500 mm) o.c.
	2. Provide elbows at base of downspout to direct water away from building.
	3. Connect downspouts to underground drainage system.

	E. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in asphalt roofing cement or elastomeric sealant compatible with the substrate.
	F. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under roofing membrane.
	1. Anchor scupper closure trim flange to exterior wall and solder or seal with elastomeric sealant to scupper.
	2. Loosely lock front edge of scupper with conductor head.
	3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of conductor head.

	G. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 1 inch (25 mm) below scupper or gutter discharge.
	H. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration indicated. Lap joints minimum of 4 inches (100 mm) in direction of water flow.

	3.5 ROOF FLASHING INSTALLATION
	A. General: Install sheet metal flashing and trim to comply with performance requirements, sheet metal manufacturer's written installation instructions, and cited sheet metal standard. Provide concealed fasteners where possible, and set units true to ...
	B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations in FM Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required windstorm classification.
	C. Copings: Anchor to resist uplift and outward forces according to recommendations in FM Global Property Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for required windstorm classification.
	D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base flashing. Install stainless-steel draw band and tighten.
	E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend counterflashing 4 inches (100 mm) over base flashing. Lap counte...
	F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with butyl sealant and clamp flashing to pipes that penetrate roof.

	3.6 WALL FLASHING INSTALLATION
	A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture according to cited sheet metal standard unless otherwise indicated. Coordinate installation of wall flashing with installation of wall-opening components such ...
	B. Through-Wall Flashing: Installation of through-wall flashing is specified in [Section <Insert Section number> "<Insert Section title>."]
	C. Reglets: Installation of reglets is specified in [Section <Insert Section number> "<Insert Section title>."]
	D. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar flashings to extend <Insert dimension> beyond wall openings.

	3.7 MISCELLANEOUS FLASHING INSTALLATION
	A. Equipment Support Flashing: Coordinate installation of equipment support flashing with installation of roofing and equipment. Weld or seal flashing with elastomeric sealant to equipment support member.
	B. Overhead-Piping Safety Pans: Suspend pans from structure above, independent of other overhead items such as equipment, piping, and conduit, unless otherwise indicated on Drawings. Pipe and install drain line to plumbing waste or drainage system.

	3.8 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alig...

	3.9 CLEANING AND PROTECTION
	A. Remove all scrapes and dirt immediately upon completion of work.
	B. Clean all fabrications of surface dirt, oils, grease, weld or solder residue and other surface contaminates that would effect eh application of finish primers and paints.
	C. After installation cover and protect exposed portions of the fabrications from damage.
	D. Just prior to final acceptance, remove protective coverings and clean surfaces with plain water, or if required with a solution of water and mild household detergent as recommended by manufacturer of finish coating system.
	E. Touch-up finish coat system of all imperfection as recommended by manufacturer of finish coating system. Remove and replace any component that cannot be successfully repaired at no additional cost to the Owner.
	F. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	G. Clean and neutralize flux materials. Clean off excess solder.
	H. Clean off excess sealants.
	I. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim installation, r...
	J. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	NU_07 7200 FL - ROOF ACCESSORIES
	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. Roof curbs.
	2. Equipment supports.
	3. Roof hatches.
	4. Hatch-type heat and smoke vents.
	5. Pipe and duct supports.
	6. Pipe portals.
	7. Preformed flashing sleeves.

	B. Related Sections:
	1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs for access to roof hatches.
	2. Section 076100 "Sheet Metal Roofing" for shop- and field-formed roof curbs and snow guards for sheet metal roofing.
	3. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet metal trim and accessories.
	4. Section 077100 "Roof Specialties" for manufactured fasciae, copings, gravel stops, gutters and downspouts, and counterflashing.
	5. Section 077129 "Manufactured Roof Expansion Joints" for manufactured roof expansion-joint covers.
	6. Section 077253 "Snow Guards" for snow guards.
	7. Section 086200 "Unit Skylights" for single- and double-glazed domed plastic skylights with curb frame.
	8. Section 230548 "Vibration and Seismic Controls for HVAC" for special curbs designed to accommodate seismic and vibration controls.
	9. Section 233423 "HVAC Power Ventilators" for power roof-mounted ventilators.
	10. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for standard curbs specified with rooftop units.


	1.3 COORDINATION
	A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive installation.
	B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be supported.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of roof accessory.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Shop Drawings: For roof accessories.
	1. Include plans, elevations, keyed details, and attachments to other work. Indicate dimensions, loadings, and special conditions. Distinguish between plant- and field-assembled work.

	C. Samples: For each exposed product and for each color and texture specified, prepared on Samples of size to adequately show color.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-mounted items. Show the following:
	1. Size and location of roof accessories specified in this Section.
	2. Method of attaching roof accessories to roof or building structure.
	3. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and conduit.
	4. Required clearances.

	B. Sample Warranties: For manufacturer's special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.

	1.8 WARRANTY
	A. Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer agrees to repair finishes or replace roof accessories that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects ...
	B. Wind-Restraint Performance:  <Insert requirements>.

	2.2 ROOF CURBS
	A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings, bearing continuously on roof structure, and capable of meeting perform...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AES Industries, Inc.
	b. Greenheck Fan Corporation.
	c. LMCurbs.
	d. Milcor; Commercial Products Group of Hart & Cooley, Inc.
	e. Pate Company (The).
	f. Roof Products and Systems (RPS); a division of Hart & Cooley, Inc.
	g. Thybar Corporation.


	B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Supported Load Capacity: <Insert load requirements>.
	D. Material:  Zinc-coated (galvanized) steel sheet, <Insert dimension> thick.
	1. Finish:  Mill phosphatized.

	E. Material: Stainless-steel sheet, <Insert dimension> thick.
	1. Finish:  Manufacturer's standard.

	F. Construction:
	1. Curb Profile: [Manufacturer's standard] [Profile as indicated on Drawings] compatible with roofing system.
	2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	3. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.
	a. For curbs used to equipment rails, pipe support, duct support, and the like where intended to support an element and roofing extends under the element supported the minimum height of curb shall be 24 inches.

	4. Top Surface: Level top of curb, with roof slope accommodated by sloping deck-mounting flange or by use of leveler frame.
	5. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip unit with water diverter or cricket on side that obstructs water flow.
	6. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation.
	7. Liner: Same material as curb, of manufacturer's standard thickness and finish.
	8. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb perimeter.
	9. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded strap connectors, and base flange attachment to roof structure at perimeter of curb, of size and spacing required to meet wind uplift requirements.
	10. Platform Cap: Where portion of roof curb is not covered by equipment, provide weathertight platform cap formed from 3/4-inch (19-mm) thick plywood covered with metal sheet of same type, thickness, and finish as required for curb.
	11. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and finish as curb.
	12. Security Grille:  [Provide where indicated].
	13. Damper Tray: Provide damper tray or shelf with opening [3 inches (76 mm)] <insert dimension> [less than interior curb dimensions indicated] [of size indicated].


	2.3 EQUIPMENT SUPPORTS
	A. Equipment Supports:  Rail-type metal equipment supports capable of supporting superimposed live and dead loads between structural supports, including equipment loads and other construction indicated on Drawings, spanning between structural supports...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AES Industries, Inc.
	b. Conn-Fab Sales, Inc.
	c. Greenheck Fan Corporation.
	d. LMCurbs.
	e. Milcor; Commercial Products Group of Hart & Cooley, Inc.
	f. Pate Company (The).
	g. Roof Products and Systems (RPS); a division of Hart & Cooley, Inc.
	h. Roof Products, Inc.
	i. Thybar Corporation.


	B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Supported Load Capacity: <Insert load requirements>.
	D. Material:  Zinc-coated (galvanized) steel sheet, Insert dimension thick.
	1. Finish:  Mill phosphatized.

	E. Material: Aluminum sheet, Insert dimension thick.
	1. Finish:  Mill.

	F. Material: Stainless-steel sheet, Insert dimension thick.
	1. Finish:  Manufacturer's standard.

	G. Construction:
	1. Curb Profile: [Manufacturer's standard] [Profile as indicated on Drawings] compatible with roofing system.
	2. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation.
	3. Liner: Same material as equipment support, of manufacturer's standard thickness and finish.
	4. Nailer: Factory-installed continuous wood nailers Insert dimension wide on top flange of equipment supports, continuous around support perimeter.
	5. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded strap connectors, and base flange attachment to roof structure at perimeter of curb of size and spacing required to meet wind uplift requirements.
	6. Platform Cap: Where portion of equipment support is not covered by equipment, provide weathertight platform cap formed from 3/4-inch (19-mm) thick plywood covered with metal sheet of same type, thickness, and finish as required for curb.
	7. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and finish as equipment support.
	8. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	9. Fabricate equipment supports to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.
	10. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to accommodate roof slope so that tops of supports are level with each other. Equip supports with water diverters or crickets on sides that obstruct water flow.
	11. Security Grille:  [Provide where indicated on Drawings].


	2.4 ROOF HATCH
	A. Roof Hatches: Metal roof-hatch units with lids and insulated double-walled curbs, welded or mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing and weathertight perimeter gasketing,[straight sides,] [ integral met...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AES Industries, Inc.
	b. Babcock-Davis.
	c. Bilco Company (The).
	d. JL Industries, Inc.; a division of the Activar Construction Products Group.
	e. Milcor; Commercial Products Group of Hart & Cooley, Inc.
	f. O'Keeffe's Inc.


	B. Type and Size: Single-leaf lid, <Insert dimensions>.
	C. Type and Size: Double-leaf lid, <Insert dimensions>.
	D. Loads: Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-kPa) internal uplift load.
	E. Hatch Material: Aluminum sheet.
	1. Thickness:  Manufacturer's standard thickness for hatch size indicated.
	2. Finish:  Clear anodic.

	F. Hatch Material: Stainless-steel sheet.
	1. Thickness:  Manufacturer's standard thickness for hatch size indicated.
	2. Finish:  No. 2D, directional polish finish.

	G. Construction:
	1. Insulation:  Glass-fiber board.
	a. R-Value:  12.0 according to ASTM C 1363.

	2. Nailer: Factory-installed wood nailer continuous around hatch perimeter.
	3. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's standard metal liner of same material and finish as outer metal lid.
	4. Curb Liner: Manufacturer's standard, of same material and finish as metal curb.
	5. On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof profile.
	6. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.
	7. Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb height that is tapered to accommodate roof slope so that top surfaces of perimeter curb are level. Equip hatch with water diverter or cricket on side that obst...

	H. Hardware: Spring operators, hold-open arm, galvanized-steel spring latch with turn handles, galvanized-steel butt- or pintle-type hinge system, and padlock hasps inside and outside.
	1. Provide two-point latch on lids larger than 84 inches (2130 mm).

	I. Safety Railing System: Roof-hatch manufacturer's standard system including rails, clamps, fasteners, safety barrier at railing opening, and accessories required for a complete installation; attached to roof hatch and complying with 29 CFR 1910.23 r...
	1. Height:  42 inches (1060 mm) above finished roof deck.
	2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches (31 mm) in diameter or galvanized-steel tube, 1-5/8 inches (41 mm) in diameter.
	3. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches (533 mm) in diameter.
	4. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing system. Provide manufacturer's standard hinges and self-latching mechanism.
	5. Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated end fittings.
	6. Provide weep holes or another means to drain entrapped water in hollow sections of handrail and railing members.
	7. Fabricate joints exposed to weather to be watertight.
	8. Fasteners: Manufacturer's standard, finished to match railing system.
	9. Finish:  Manufacturer's standard.
	a. Color:  As selected by Architect from manufacturer's full range.


	J. Ladder-Assist Post: Roof-hatch manufacturer's standard device for attachment to roof-access ladder.
	1. Operation: Post locks in place on full extension; release mechanism returns post to closed position.
	2. Height:  42 inches (1060 mm) above finished roof deck.
	3. Material:  Stainless steel.
	4. Post:  1-5/8-inch- (41-mm-) diameter pipe.
	5. Finish:  Manufacturer's standard baked enamel or powder coat.
	a. Color:  As selected by Architect from manufacturer's full range.



	2.5 HEAT AND SMOKE VENTS
	A. Hatch-Type Heat and Smoke Vents: Manufacturer's standard, with double-walled insulated curbs, welded or mechanically fastened and sealed corner joints, integral condensation gutter, and cap flashing. Fabricate with insulated double-walled lid and c...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Babcock-Davis.
	b. Bilco Company (The).
	c. JL Industries, Inc.; a division of the Activar Construction Products Group.
	d. Milcor; Commercial Products Group of Hart & Cooley, Inc.
	e. O'Keeffe's Inc.
	f. Pate Company (The).

	2. Type and Size: Single-leaf lid, [size as indicated on Drawings].
	3. Type and Size: Double-leaf lid, <Insert dimensions>.
	4. Loads: Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 30-lbf/sq. ft. (1.4-kPa) internal uplift load.
	a. When release is actuated, lid shall open against 10-lbf/sq. ft. (0.5-kPa) snow or wind load and lock in position.

	5. Heat and Smoke Vent Standard: Provide units that have been tested and listed to comply with UL 793 and are FM Approved.
	6. Curb, Framing, and Lid Material:  Zinc-coated (galvanized) steel sheet.
	a. Thickness:  Manufacturer's standard thickness for hatch size indicated but not less than 0.079 inch (2.01 mm).
	b. Finish:  Mill phosphatized to receive paint finish.
	c. Color:  As selected by Architect from manufacturer's full range.

	7. Construction:
	a. Insulation:  Cellulosic-fiber board.
	1) R-Value:  12.0 according to ASTM C 1363.

	b. Nailer: Factory-installed wood nailer continuous around hatch perimeter.
	c. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's standard metal liner of same material and finish as outer metal lid.
	d. Exterior Curb Liner: Manufacturer's standard, of same material and finish as metal curb.
	e. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.
	f. Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb height that is tapered to accommodate roof slope so that top surfaces of perimeter curb are level. Equip hatch with water diverter or cricket on side that obst...
	g. Security Grille:  [Provide where indicated on Drawings].

	8. Hardware: Manufacturer's standard corrosion resistant; with hinges, hold-open devices, and independent manual-release devices for inside and outside operation of lids.
	a. Shock absorbers or similar damping mechanism to prevent uncrontrolled rapid opening of doors.
	b. Hold-open arm, set to hold cover at 90 degrees, with detent release.



	2.6 PIPE AND DUCT SUPPORTS
	A. Fixed-Height Cradle-Type Pipe Supports: Polycarbonate pipe stand accommodating up to <Insert dimension> diameter pipe or conduit; with provision for pipe retainer and with manufacturer's support pad or deck plate as recommended for penetration-free...
	B. Fixed-Height Roller-Bearing Pipe Supports: Polycarbonate pipe stand with polycarbonate roller carrying assembly accommodating up to <Insert dimension> diameter pipe or conduit; with provision for pipe retainer and with manufacturer's support pad or...
	C. Adjustable-Height Roller-Bearing Pipe Supports: Polycarbonate pipe stand base, pipe support, and roller housing, with stainless-steel threaded rod designed for adjusting support height, accommodating up to <Insert dimension> diameter pipe or condui...
	D. Adjustable-Height Structure-Mounted Pipe Supports: Extruded-aluminum tube, filled with urethane insulation; <Insert dimension> in diameter; accommodating up to <Insert dimension> diameter pipe or conduit, with provision for pipe retainer; with alum...
	E. Curb-Mounted Pipe Supports: Galvanized steel support with welded or mechanically fastened and sealed corner joints,[straight sides,] [ integral metal cant,] [ stepped integral metal cant raised the thickness of roof insulation,] and integrally form...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. MIRO Industries, Inc.
	b. Pate Company (The).
	c. PHP Systems/Design.



	2.7 PIPE PORTALS
	A. Curb-Mounted Pipe Portal: Insulated roof-curb units with welded or mechanically fastened and sealed corner joints,[ straight sides,] [ integral metal cant,] [ stepped integral metal cant raised the thickness of roof insulation,] and integrally form...
	B. Flashing Pipe Portal: Formed aluminum membrane-mounting flashing flange and sleeve with collared opening and pressure-sealed conically shaped EPDM protective rubber cap sized for piping indicated, with stainless-steel snaplock swivel clamps.

	2.8 PREFORMED FLASHING SLEEVES
	A. Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with integral deck flange, 12 inches (300 mm) high, with removable metal hood and slotted metal collar.
	1. Metal: Aluminum sheet, 0.063 inch (1.60 mm) thick.
	2. Diameter: [As indicated on Drawings].
	3. Finish:  Manufacturer's standard.

	B. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange.
	1. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.
	2. Height:  13 inches (330 mm).
	3. Diameter: [As indicated on Drawings].
	4. Finish:  Manufacturer's standard.


	2.9 METAL MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating designation and mill phosphatized for field painting where indicated.
	1. Mill-Phosphatized Finish: Manufacturer's standard for field painting.
	2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil (0.013 mm).

	B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish required, with temper to suit forming operations and performance required.
	1. Mill Finish: As manufactured.
	2. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil (0.005 mm).
	3. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

	C. Aluminum Extrusions and Tubes: ASTM B 221 (ASTM B 221M), manufacturer's standard alloy and temper for type of use, finished to match assembly where used; otherwise mill finished.
	D. Stainless-Steel Sheet and Shapes: ASTM A 240/A 240M or ASTM A 666, Type 304.
	E. Steel Shapes: ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M unless otherwise indicated.
	F. Steel Tube: ASTM A 500/A 500M, round tube.
	G. Galvanized-Steel Tube: ASTM A 500/A 500M, round tube, hot-dip galvanized according to ASTM A 123/A 123M.
	H. Steel Pipe: ASTM A 53/A 53M, galvanized.

	2.10 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Cellulosic-Fiber Board Insulation: ASTM C 208, Type II, Grade 1, thickness as indicated.
	C. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or chromium, and complying with AWPA C2; not less than 1-1/2 inches (38 mm) thick.
	D. Security Grilles:  3/4-inch (19-mm) diameter, ASTM A 1011/A 1011M steel bars spaced 6 inches (150 mm) o.c. in one direction and 12 inches (300 mm) o.c. in the other; factory finished as follows:
	1. Surface Preparation: Remove mill scale and rust, if any, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."
	2. Shop Primer: Manufacturer's or fabricator's standard, fast-curing, lead- and chromate-free, universal primer; selected for resistance to normal atmospheric corrosion, for compatibility with substrate and field-applied finish paint system indicated,...

	E. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
	F. Underlayment:
	1. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied. ...
	2. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and metals being fastened. Match finish of exposed fasteners with finish of material being fastened. Provide nonremovable fastener heads to exterior exposed fas...
	3. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
	4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

	G. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or silicone or a flat design of foam rubber, sponge neoprene, or cork.
	H. Asphalt Roofing Cement: ASTM D 4586/D 4586M, asbestos free, of consistency required for application.

	2.11 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	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, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	C. Verify dimensions of roof openings for roof accessories.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install roof accessories according to manufacturer's written instructions.
	1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs in alignment, buckling, or tool marks.
	2. Anchor roof accessories securely in place so they are capable of resisting indicated loads.
	3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete installation of roof accessories and fit them to substrates.
	4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or loosening of fasteners and seals.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of uncoated aluminum stainless-steel roof accessories with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment: Where installing roof accessories directly on cementitious or wood substrates, install a course of underlayment and cover with manufacturer's recommended slip sheet.
	3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof accessories for waterproof performance.

	C. Roof Curb Installation: Install each roof curb so top surface is level.
	D. Equipment Support Installation: Install equipment supports so top surfaces are level with each other.
	E. Roof-Hatch Installation:
	1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating mechanism and hardware.
	2. Attach safety railing system to roof-hatch curb.
	3. Attach ladder-assist post according to manufacturer's written instructions.

	F. Heat and Smoke Vent Installation:
	1. Install heat and smoke vent so top perimeter surfaces are level.
	2. Install and test heat and smoke vents and their components for proper operation according to NFPA 204.

	G. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and attachments as required to properly support piping. Arrange for grouping of parallel runs of horizontal piping, and support together.
	1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.

	H. Preformed Flashing-Sleeve and Flashing Pipe Portal Installation: Secure flashing sleeve to roof membrane according to flashing-sleeve manufacturer's written instructions; flash sleeve flange to surrounding roof membrane according to roof membrane m...
	I. Security Grilles: Weld bar intersections and, using tamper-resistant bolts, attach the ends of bars to structural frame or primary curb walls.

	3.3 REPAIR AND CLEANING
	A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing according to ASTM A 780/A 780M.
	B. Touch up factory-primed surfaces with compatible primer ready for field painting according to Section 099113 "Exterior Painting."
	C. Clean exposed surfaces according to manufacturer's written instructions.
	D. Clean off excess sealants.
	E. Replace roof accessories that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	NU_07 8413 FL - PENETRATION FIRESTOPPING
	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. Penetrations in fire-resistance-rated walls.
	2. Penetrations in horizontal assemblies.
	3. Penetrations in smoke barriers.
	4. Joints in or between fire-resistance-rated constructions.
	5. Joints at exterior curtain-wall/floor intersections.
	6. Joints in smoke barriers.

	B. Related Requirements:
	1. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed partition heads.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. LEED Submittals:
	1. Product Data for Credit IEQ 4.1: For penetration firestopping sealants and sealant primers, documentation including printed statement of VOC content.

	C. Product Schedule: For each penetration and joint firestopping system. Include location, illustration of firestopping system, and design designation of qualified testing and inspecting agency.
	1. Provide a "use matrix" indicating manufacturer and UL label system for each condition on the drawings or in the specification.
	2. Engineering Judgments: Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration or joint firestopping system, submit illustration, with modifications marked, approved by ...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each penetration or joint firestopping system, for tests performed by a qualified testing agency.

	1.5 CLOSEOUT SUBMITTALS
	A. Installer Certificates: From Installer indicating that penetration or joint firestopping systems have been installed in compliance with requirements and manufacturer's written instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."
	B. Provide products for penetration or joint firestopping systems for a single manufacturer throughout the project.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install penetration or joint firestopping system when ambient or substrate temperatures are outside limits permitted by penetration or joint firestopping system manufacturers or when substrates are wet because of r...
	B. Install and cure penetration and joint firestopping materials per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings, penetrating items and joints to ensure that penetration and joint firestopping systems can be installed according to specified firestopping system design.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping systems.
	C. Coordinate sizing of joints to accommodate joint firestopping systems.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:
	1. Perform penetration and joint firestopping system tests by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Test per testing standards referenced in "Penetration Firestopping Systems" and "Joint Firestopping Systems" Article. Provide rated systems complying with the following requirements:
	a. Penetration and joint firestopping systems shall bear classification marking of a qualified testing agency.
	1) UL in its "Fire Resistance Directory."




	2.2 PENETRATION FIRESTOPPING SYSTEMS
	A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated. Penetration firestopping systems shall be compatible with one another, ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Nelson Firestop Products.
	d. Specified Technologies, Inc.


	B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated.
	2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.
	3. W-Rating: Provide penetration firestopping systems showing no evidence of water leakage when tested according to UL 1479.

	D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per UL 1479, based on testing at a positive pressure differential of 0.30-inch wg (74.7 Pa).
	1. L-Rating: Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening at and no more than 50-cfm (0.024-cu. m/s) cumulative total for any 100 sq. ft. (9.3 sq. m) at both ambient and elevated temperatures.

	E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less than 25 and 450, respectively, per ASTM E 84.
	F. VOC Content: Penetration firestopping sealants and sealant primers shall comply with the following limits for VOC content:
	1. Sealants: 250 g/L.
	2. Sealant Primers for Nonporous Substrates: 250 g/L.
	3. Sealant Primers for Porous Substrates: 775 g/L.

	G. Accessories: Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required. Use only those components specified by penetration firestopping system manufacturer and approved by...
	1. Permanent forming/damming/backing materials.
	2. Substrate primers.
	3. Collars.
	4. Steel sleeves.


	2.3 JOINT FIRESTOPPING SYSTEMS
	A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which joint firestopping systems are installed. Joint firestopping systems sh...
	B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems with ratings determined per ASTM E 1966 or UL 2079.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Nelson Firestop Products.
	d. Specified Technologies, Inc.

	2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, or roof in or between which it is installed.

	C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide joint firestopping systems with rating determined per ASTM E 2307.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Specified Technologies, Inc.

	2. F-Rating: Equal to or exceeding the fire-resistance rating of the floor assembly.

	D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 2079 based on testing at a positive pressure differential of 0.30-inch wg (74.7 Pa).
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Specified Technologies, Inc.

	2. L-Rating: Not exceeding 5.0 cfm/ft. (0.00775 cu. m/s x m) of joint at both ambient and elevated temperatures.

	E. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. VOC Content: Fire-resistive joint system sealants shall comply with the following limits for VOC content:
	1. Architectural Sealants: 250 g/L.
	2. Sealant Primers for Nonporous Substrates: 250 g/L.
	3. Sealant Primers for Porous Substrates: 775 g/L.

	G. Accessories: Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install elastomeric fill materials and to maintain ratings required. Use only components specified by joint firestopping sy...

	2.4 FILL MATERIALS
	A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one end of the sleeve for fastening to concrete formwork, and...
	B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent elastomeric sheet bonded to galvanized-steel sheet.
	E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents or inorganic fibers.
	F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil on one side.
	G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives. Where exposed, cover openings with steel-reinforcin...
	I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants.

	2.5 MIXING
	A. Penetration Firestopping Materials: For those products requiring mixing before application, comply with penetration firestopping system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, joint configuration, substrates, 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: Before installing penetration and joint firestopping systems, clean out openings and joints immediately to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration and joint firestopping materials.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping materials. Remove loose particles remaining from cleaning operation.
	3. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with elastomeric fill materials. Remove loose particles remaining from cleaning operation.
	4. Remove laitance and form-release agents from concrete.

	B. Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

	3.3 INSTALLATION
	A. General: Install penetration and joint firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not forming permanent components of firestopping.

	C. Install fill materials by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories and penetrating items to achieve required fire-resistance ratings.
	2. Apply materials so they contact and adhere to substrates formed joints, by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Wall Identification: Permanently label walls containing penetration firestopping systems with the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less than 3 inches (76 mm) high and with minimum 0.375-inch (9.5-mm) str...
	1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet (4.57 m) from end of wall and at intervals not exceeding 30 feet (9.14 m).

	B. Penetration Identification: Identify each penetration firestopping system with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of penetration firestopping system edge so labels are vis...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.

	C. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so labels are visible to anyone seeking to remove or joint ...
	1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections according to ASTM E 2174 for penetrations and ASTM E 2393 for joints.
	B. Where deficiencies are found or penetration or joint firestopping system is damaged or removed because of testing, repair or replace penetration and joint firestopping system to comply with requirements.
	C. Proceed with enclosing penetration and joint firestopping systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings and joints as the Work progresses by methods and with cleaning materials that are approved in writing by firestopping system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration and joint firestopping systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or...



	NU_07 9200 FL - JOINT SEALANTS
	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. Silicone joint sealants.
	2. Nonstaining silicone joint sealants.
	3. Urethane joint sealants.
	4. Immersible joint sealants.
	5. Silyl-terminated polyether joint sealants.
	6. Mildew-resistant joint sealants.
	7. Polysulfide joint sealants.
	8. Butyl joint sealants.
	9. Latex joint sealants.

	B. Related Requirements:
	1. Section 321373 "Concrete Paving Joint Sealants" for sealing joints in paved roads, parking lots, walkways, and curbing.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. LEED Submittals:
	1. Product Data for Credit IEQ 4.1: For sealants and sealant primers used inside the weatherproofing system, documentation including printed statement of VOC content.

	C. 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.
	D. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material matching the appearance of exposed surfa...
	E. 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. Qualification Data: For qualified testing agency.
	B. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and witnessed by a qualified testing agency.
	C. Preconstruction Laboratory Test Schedule: Include the following information for each joint sealant and substrate material to be tested:
	1. Joint-sealant location and designation.
	2. Manufacturer and product name.
	3. Type of substrate material.
	4. Proposed test.
	5. Number of samples required.

	D. Preconstruction Laboratory Test Reports: From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation are needed for adhesion.

	E. Field-Adhesion-Test Reports: For each sealant application tested.
	F. Sample Warranties: For special warranties.

	1.5 QUALITY ASSURANCE
	A. Comply with the most current edition of the Northwestern University Design Standards.
	B. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.
	C. Product Testing: Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing indicated.

	D. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section. Use materials and installation methods specified in this Section.

	1.6 PRECONSTRUCTION TESTING
	A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in contact with glazing and gasket materials.
	3. Stain Testing: Use ASTM C 1248 to determine stain potential of sealant when in contact with stone masonry substrates.
	4. Submit manufacturer's recommended number of pieces of each type of material, including joint substrates, joint-sealant backings, and miscellaneous materials.
	5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures, including use of specially formulated primers.
	7. Testing will not be required if joint-sealant manufacturers submit data that are based on previous testing, not older than 24 months, of sealant products for adhesion to, staining of, and compatibility with joint substrates and other materials matc...

	B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each kind of sealant and joint substrate.
	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
	a. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.


	5. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each kind of product and joint substrate. For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory. Do not use sealants that fail to ...


	1.7 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 (5 deg C).
	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.


	1.8 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.

	B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	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. VOC Content of Interior Sealants: Sealants and sealant primers used inside the weatherproofing system shall comply with the following:
	1. Architectural sealants shall have a VOC content of 250 g/L or less.
	2. Sealants and sealant primers for nonporous substrates shall have a VOC content of 250 g/L or less.
	3. Sealants and sealant primers for nonporous substrates shall have a VOC content of 775 g/L or less.

	C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 NONSTAINING SILICONE JOINT SEALANTS
	A. Silicone, Nonstaining, M, NS, 50, NT: Nonstaining, multicomponent, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type M, Grade NS, Class 50, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation;
	b. Momentive Performance Materials;
	c. Pecora Corporation;
	d. Sike Corporation, Construction Products Division;
	e. Tremco Incorporated.



	2.3 URETHANE JOINT SEALANTS
	A. Urethane, M, NS, 50, NT: Multicomponent, nonsag, plus 50 percent and minus 50 percent movement capability nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade NS, Class 50, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bostik Inc.;
	b. Master Builders / BASF;
	c. Pecora Corporation;
	d. Sike Corporation, Construction Products Division;
	e. Tremco Incorporated.


	B. Urethane, M, NS, 25, NT: Multicomponent, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade NS, Class 25, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bostik Inc.;
	b. Master Builders / BASF;
	c. Pecora Corporation;
	d. Sike Corporation, Construction Products Division;
	e. Tremco Incorporated.



	2.4 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 C 920, Type S, Grade NS, Class 25...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. GE Construction Sealants; Momentive Performance Materials Inc.
	c. May National Associates, Inc.; a subsidiary of Sika Corporation.
	d. Momentive Performance Materials.
	e. Tremco Incorporated.



	2.5 BUTYL JOINT SEALANTS
	A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Bostik, Inc.
	b. Dow Corning Corporation.
	c. Tremco Incorporated.



	2.6 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation; Construction Systems.
	b. May National Associates, Inc.; a subsidiary of Sika Corporation.
	c. Pecora Corporation.



	2.7 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.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Alcot Plastics Ltd.
	b. BASF Corporation; Construction Systems.
	c. Pecora Corporation.


	B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) Type O (open-cell material) Type B (bicellular material with a surface skin)  or any of the preceding types, as approved in writing by joint-sealant manufa...
	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...

	2.8 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. Glass.
	c. Porcelain enamel.
	d. 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 C 1193 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 C 1193 unless otherwise indicated.
	4. Provide flush joint profile at <Insert locations> according to Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at <Insert locations> according to Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.



	3.4 FIELD QUALITY CONTROL
	A. Contractor shall engage the services of a qualified testing and inspecting agency to perform the testing indicated under Field Quality Control.
	1. Owner may engage the services of a qualified testing and inspecting agency in addition to the Contractors testing agency to verify testing requirements.

	B. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing: Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of sealant and joint substrate.
	b. Perform one test for each 1000 feet (300 m) of joint length thereafter or one test per each floor per elevation.

	2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each kind of product and joint substrate. Compare these results to determine if adhesion ...

	4. Record test results in a field-adhesion-test log. Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant materia...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints. Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	C. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory. Remove sealants that fail to adhere to joint substrates during test...

	3.5 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.

	3.6 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...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces[ ].
	1. Joint Locations:
	a. Control and expansion joints in brick pavers.
	b. Isolation and contraction joints in cast-in-place concrete slabs.
	c. Joints between plant-precast architectural concrete paving units.
	d. Joints in stone paving units.
	e. Tile control and expansion joints.
	f. Joints between different materials listed above.
	g. Other joints as indicated on Drawings.

	2. Joint Sealant:  Urethane, M, P, 50, T, NT.
	3. Joint-Sealant Color:  <Insert color>.

	B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Joints between plant-precast architectural concrete units.
	c. Control and expansion joints in unit masonry.
	d. Joints in dimension stone cladding.
	e. Joints in glass unit masonry assemblies.
	f. Joints in exterior insulation and finish systems.
	g. Joints between metal panels.
	h. Joints between different materials listed above.
	i. Perimeter joints between materials listed above and frames of doors windows and louvers.
	j. Control and expansion joints in ceilings and other overhead surfaces.
	k. Other joints as indicated on Drawings.

	2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT.
	3. Joint-Sealant Color:  <Insert color>.

	C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in stone flooring.
	c. Control and expansion joints in brick flooring.
	d. Control and expansion joints in tile flooring.
	e. Other joints as indicated on Drawings.

	2. Joint Sealant:  Urethane, S, P, 25, T, NT.
	3. Joint-Sealant Color:  <Insert color>.

	D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Tile control and expansion joints.
	c. Vertical joints on exposed surfaces of unit masonry concrete walls and partitions.
	d. Joints on underside of plant-precast structural concrete beams and planks.
	e. Other joints as indicated on Drawings.

	2. Joint Sealant:  Urethane, S, NS, 25, NT.
	3. Joint-Sealant Color:  <Insert color>.

	E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces not subject to significant movement.
	1. Joint Locations:
	a. Control joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints between interior wall surfaces and frames of interior doors windows and elevator entrances.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant:  Acrylic latex.
	3. Joint-Sealant Color:  <Insert color>.

	F. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant:  Silicone, mildew resistant, acid curing, S, NS, 25, NT.
	3. Joint-Sealant Color:  <Insert color>.

	G. Joint-Sealant Application: Concealed mastics.
	1. Joint Locations:
	a. Aluminum thresholds.
	b. Sill plates.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant:  Butyl-rubber based.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.





