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C. Verify roof openings are correctly framed.
D. Verify deck surfaces are dry, free of ridges, warps, or voids.
3.02 PREPARATION
A. Seal roof deck joints wider than 1/16 inch (1.5 mm) as recommended by shingle manufacturer.
At areas where eave protection membrane is to be adhered to substrate, fill knot holes and surface cracks with latex filler.
Broom clean deck surfaces before installing underlayment or eave protection.
Protect surrounding areas and adjacent surfaces from damage during execution of this work.
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Install eave edge flashings tight with fascia boards, weather lap joints 2 inches (50 mm) and seal with roof cement, and secure
flange with nails spaced inches ( mm) on center.

3.03 INSTALLATION

A. Eave Protection Membrane:
1. Install eave protection membrane from eave edge to minimum 48 inches (1,220 mm) up-slope beyond interior face of exterior
wall.
2. Install eave protection membrane in accordance with manufacturer's instructions and NRCA (RM) applicable requirements.

B. Underlayment:
1. Roof Slopes Up to 4:12: Install two layers of underlayment over area not protected by eave protection, with ends and edges
weather lapped minimum 4 inches (100 mm); stagger end laps of each consecutive layer and nail in place.
2. Roof Slopes Greater Than 4:12: Install underlayment perpendicular to slope of roof, with ends and edges weather lapped
minimum 4 inches (100 mm); stagger end laps of each consecutive layer, nail in place, and weather lap minimum 4 inches
(100 mm) over eave protection.
3. Weather lap and seal watertight with plastic cement any items projecting through or mounted on roof.

C. Valley Protection:
1. Install one ply of smooth surfaced roll roofing, minimum 18 inches (450 mm) wide, centered over valleys.
2. Weather lap joints minimum 2 inches (50 mm).
3. Nail in place minimum 18 inches (450 mm) on center, 1 inch (25 mm) from edges.
4 Install one layer of sheet metal flashing, minimum 24 inches (600 mm) wide, centered over open valley and crimped to guide
water flow. Weather lap joints minimum 2-inch (50 mm) wide band of lap cement along each edge of first layer, press roll
roofing into cement, and nail in place minimum 18 inches (450 mm) on center and 1 inch (25 mm) from edges.

D. Shingles:
1. Install shingles in accordance with manufacturer's instructions and NRCA (RM) applicable requirements.
a. Fasten individual shingles using two nails per shingle, or as required by manufacturer and local building code, whichever
is greater.
b. Fasten strip shingles using four nails per strip, or as required by manufacturer and local building code, whichever is
greater.

2. Place shingles in straight coursing pattern with 5-inch (125 mm) weather exposure to produce double thickness over full roof
area, and provide double course of shingles at eaves.

3. Project first course of shingles 3/4 inch (19 mm) beyond fascia boards.

4. Extend shingles 1/2 inch (13 mm) beyond face of gable edge fascia boards.

5. Extend shingles on one slope across valley and fasten; trim shingles from other slope 2 inches (50 mm) from valley center line
to achieve closed cut valley, concealing valley protection.

6. Cap hips with individual shingles, maintaining 5-inch (127 mm) weather exposure, and place to avoid exposed nails.

7. After installation, place one daub of plastic cement 1-inch (25.4 mm) diameter under each individual shingle tab exposed to
weather to prevent lifting.

8. Coordinate installation of roof mounted components or work projecting through roof with weathertight placement of
counterflashings.

9. Complete installation to provide weathertight service.

3.04 CLEANING

A. Clean exposed work upon completion of installation; remove grease and oil films, excess joint sealer, handling marks, and debris
from installation, leaving work clean and unmarked, free from dents, creases, waves, scratch marks, or other damage to finish.

3.05 PROTECTION
A. Do not permit traffic over finished roof surface; protect roofing until completion of project.
B. Touch-up, repair, or replace damaged asphalt shingles or accessories before Date of Substantial Completion.
END OF SECTION

SECTION 075400
THERMOPLASTIC MEMBRANE ROOFING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Adhered system with thermoplastic roofing membrane.

B. Insulation, flat and tapered.

C. Cover boards.

D. Flashings.

E. Roofing cant strips, stack boots, roofing expansion joints, and walkway pads.
1.02 REFERENCE STANDARDS

A. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing; 2017.
ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board; 2023.
ASTM D6878/D6878M - Standard Specification for Thermoplastic Polyolefin-Based Sheet Roofing; 2021.

ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces; 2011
(Reapproved 2019).

FM (AG) - FM Approval Guide; Current Edition.
FM DS 1-28 - Wind Design; 2015, with Editorial Revision (2022).
NRCA (RM) - The NRCA Roofing Manual; 2023.
H. NRCA (WM) - The NRCA Waterproofing Manual; 2021.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Convene one week before starting work of this section.
1.  Review preparation and installation procedures and coordinating and scheduling required with related work.

1.04 SUBMITTALS
A. Product Data: Provide data indicating membrane materials, flashing materials, insulation, surfacing, and fasteners.
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B. Shop Drawings: Submit drawings that indicate joint or termination detail conditions, conditions of interface with other materials,
and setting plan for tapered insulation.

C. Samples for Verification: Submit two samples 12 by 12 inches (25.4 by 25.4 mm) in size illustrating insulation.
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Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

E. Manufacturer's Installation Instructions: Indicate membrane seaming precautions, special procedures, and perimeter conditions
requiring special attention.

F. Manufacturer's Field Reports: Indicate procedures followed, ambient temperatures, humidity, wind velocity during application, and
supplementary instructions given.

G. Manufacturer's qualification statement.
H. Installer's qualification statement.

I.  Warranty Documentation:
1. Submit manufacturer warranty and ensure that forms have been completed in Owner's name and registered with
manufacturer.

2. Submit installer's written verification that installation complies with warranty conditions for waterproof membrane.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this section with minimum three years of
documented experience.

B. Installer Qualifications: Company specializing in performing work of this section with at least three years of documented
experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and labels intact, unless otherwise
indicated.

B. Store materials in weather protected environment, clear of ground and moisture.
C. Ensure storage and staging of materials does not exceed static and dynamic load-bearing capacities of roof decking.
D. Protect foam insulation from direct exposure to sunlight.
1.07 FIELD CONDITIONS
A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane when ambient temperature is below 40 degrees F (5 degrees C) or above 90 degrees F (32
degrees C).

C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is expected or occurring.
D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed the same day.
E. Schedule applications so that no partially completed sections of roof are left exposed at end of workday.

1.08 WARRANTY

A. Material Warranty: Provide membrane manufacturer's warranty agreeing to replace material that shows manufacturing defects
within five years after installation.

B. System Warranty: Provide manufacturer's system warranty agreeing to repair or replace roofing that leaks or is damaged due to
wind or other natural causes.
1.  Warranty Term: 20 years.
2. For repair and replacement include costs of both material and labor in warranty.
3. Exceptions are not Permitted:
a. Damage due to roof traffic.
b. Damage due to wind speed greater than 56 miles per hour (90 km/h) but less than 90 miles per hour (145 km/h).

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Thermoplastic Polyolefin (TPO) Membrane Roofing Materials:
1. Basis of Design: Carlisle SynTec Systems; Sure-Weld TPO: www.carlisle-syntec.com/#sle.
2.  GAF 60 mil: www.gaf.com/#sle.
3. Johns Manville: www.jm.com/#sle.

B. Insulation:

BASF Corporation: www.neopor.basf.us/#sle.

Carlisle SynTec Systems: www.carlisle-syntec.com/#sle.
GAF: www.gaf.com/#sle.

Hunter Panels: www.hunterpanels.com/#sle.

InsulFoam LLC: www.insulfoam.com/#sle.

Owens Corning Corporation: www.ocbulildingspec.com/#sle.

2.02 ROOFING
A. Thermoplastic Membrane Roofing: One ply membrane, fully adhered, over insulation.
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B. Roofing Assembly Requirements:

1. Solar Reflectance Index (SRI): Minimum of 64 based on three-year aged value; if three-year aged data is not available,
minimum of 82 initial value.
a. Calculate SRI in accordance with ASTM E1980.
b. Field applied coating may not be used to achieve specified SRI.

2. Factory Mutual Classification: Class 1 and windstorm resistance of 1-90, in accordance with FM DS 1-28.

3. Insulation Thermal Resistance (R-Value): 6 per inch, minimum; provide insulation of thickness required for LTTR R-value of
25.

C. Acceptable Insulation Types - Constant Thickness Application:
1.  Minimum 2 layers of polyisocyanurate board.

D. Acceptable Insulation Types - Tapered Application:
1. Tapered polyisocyanurate board.

2.03 MEMBRANE ROOFING AND ASSOCIATED MATERIALS

A. Membrane Roofing Materials:
1. TPO: Thermoplastic polyolefin (TPO) complying with ASTM D6878/D6878M, sheet contains reinforcing fabrics or scrims.
a. Thickness: 60 mil, 0.060 inch (1.5 mm), minimum.
2.  Sheet Width:
a. Adhered Application: Limit width to 120 inches (3,048 mm), maximum, when ambient temperatures are less than 40
degrees F (4.4 degress C) for extended period of time during installation.
3. Color: White.

B. Seaming Materials: As recommended by membrane manufacturer.
C. Flexible Flashing Material: Same material as membrane.
2.04 COVER BOARDS

A. Cover Boards: Glass-mat faced gypsum panels complying with ASTM C1177/C1177M.
1.  Thickness: 1/2 inch (12.7 mm), fire-resistant.
2. Products:
a. Georgia-Pacific; DensDeck: www.densdeck.com/#sle.
b. Gold Bond Building Products, LLC provided by National Gypsum Company; DEXcell Glass Mat Roof Board:
www.goldbondbuilding.com/#sle.

2.05 INSULATION

A. Polyisocyanurate (ISO) Board Insulation: Rigid cellular foam, complying with ASTM C1289.
1. Classifications:
a. Type ll: Faced with either cellulosic facers or glass fiber mat facers on both major surfaces of the core foam.
1) Class 1 - Faced with glass fiber reinforced cellulosic facers on both major surfaces of the core foam.
2) Compressive Strength: Classes 1-2-3, Grade 1, 16 psi (110 kPa), minimum.
3) Thermal Resistance, R-value (RSI-value): At 1-1/2 inches (38 mm) thick; Class 1, Grades 1-2-3, 8.4 (1.48),
minimum, at 75 degrees F (24 degrees C).
Board Size: 48 by 96 inches (1220 by 2440 mm).
Board Thickness: Minimum 1.5 inches (38 mm).
Tapered Board: Slope as indicated; minimum thickness 1/2 inch (13 mm); fabricate of fewest layers possible.
Board Edges: Square.

2.06 ACCESSORIES
A. Cant and Edge Strips: Wood fiberboard, compatible with roofing materials; cants formed to 45 degree angle.
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B. Insulation Joint Tape: Glass fiber reinforced type as recommended by insulation manufacturer, compatible with roofing materials; 6

inches (152 mm) wide; self adhering.

Insulation Fasteners: Appropriate for purpose intended and approved by roofing manufacturer.
Membrane Adhesive: As recommended by membrane manufacturer.

Insulation Adhesive: As recommended by insulation manufacturer.

Sealants: As recommended by membrane manufacturer.
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Walkway Pads: Suitable for maintenance traffic, contrasting color or otherwise visually distinctive from roof membrane.
1. Composition: Asphaltic with mineral granule surface.

2. Size: Manufacturer's standard size.

3. Surface Color: White or Yellow.

PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that surfaces and site conditions are ready to receive work.
B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly sloped and suitable for installation of roof

system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips are in place.
3.02 INSTALLATION, GENERAL
Perform work in accordance with manufacturer's instructions, NRCA (RM), and NRCA (WM) applicable requirements.
Do not apply roofing membrane during cold or wet weather conditions.
Do not apply roofing membrane when ambient temperature is outside the temperature range recommended by manufacturer.
Do not apply roofing membrane to damp or frozen deck surface or when precipitation is expected or occurring.
Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed the same day.

mmoow>»

Coordinate this work with installation of associated counterflashings installed by other sections as the work of this section
proceeds.

3.03 INSTALLATION - INSULATION, UNDER MEMBRANE

A. Attachment of Insulation:
1. Mechanically fasten first layer of insulation to deck in accordance with roofing manufacturer's instructions and FM DS 1-28
Factory Mutual requirements.
2. Embed second layer of insulation into full bed of adhesive in accordance with roofing and insulation manufacturers'
instructions.
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Cover Boards: Mechanically fasten cover boards in accordance with roofing manufacturer's instructions and FM (AG) Factory
Mutual requirements.

Lay subsequent layers of insulation with joints staggered minimum 6 inches (152 mm) from joints of preceding layer.
Place tapered insulation to the required slope pattern in accordance with manufacturer's instructions.
On metal deck, place boards parallel to flutes with insulation board edges bearing on deck flutes.
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Lay boards with edges in moderate contact without forcing. Cut insulation to fit neatly to perimeter blocking and around
penetrations through roof.
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Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.
H. Atroof drains, use factory-tapered boards to slope down to roof drains over a distance of 18 inches (457 mm).
I. Do not install more insulation than can be covered with membrane in same day.
3.04 INSTALLATION - MEMBRANE
A. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.
B. Shingle joints on sloped substrate in direction of drainage.

C. Fully Adhered Application: Apply adhesive to substrate at rate in accordance with manufacturer's instructions . Fully embed
membrane in adhesive except in areas directly over or within 3 inches (76 mm) of expansion joints. Fully adhere one roll before
proceeding to adjacent rolls.

D. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches (76 mm). Seal permanently waterproof. Apply
uniform bead of sealant to joint edge.

E. Atintersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 4 inches (102 mm) onto vertical surfaces.
2. Fully adhere flexible flashing over membrane and up to nailing strips.
3. Insert flashing into reglets and secure.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.
G. Coordinate installation of roof drains and sumps and related flashings.
3.05 FIELD QUALITY CONTROL

A. Owner will provide testing services, and Contractor to provide temporary construction and materials for testing in accordance with
requirements.

B. Provide daily on-site attendance of roofing and insulation manufacturer's representative during installation of this work.
3.06 CLEANING
A. Remove bituminous markings from finished surfaces.

B. In areas where finished surfaces are soiled by work of this section, consult manufacturer of surfaces for cleaning advice and
comply with their documented instructions.

C. Repair or replace defaced or damaged finishes caused by work of this section.
3.07 PROTECTION
A. Protect installed roofing and flashings from construction operations.
B. Where traffic must continue over finished roof membrane, protect surfaces using durable materials.
END OF SECTION

SECTION 077100
ROOF SPECIALTIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Manufactured roof specialties, including copings and fascias.
B. Roof control and expansion joint covers.
1.02 REFERENCE STANDARDS
A. AAMA 611 - Specification for Anodized Architectural Aluminum; 2026.

B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings

on Aluminum Extrusions and Panels (with Coil Coating Appendix); 2022.
C. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing Systems; 2017.
D. NRCA (RM) - The NRCA Roofing Manual; 2023.
1.03 SUBMITTALS

A. Shop Drawings: Indicate configuration and dimension of components, adjacent construction, required clearances and tolerances,
and other affected work.

B. Samples for Selection: Submit two samples, minimum 6 by 6 inches (152 by 152 mm), illustrating component shape, finish, and
color.

C. Samples for Verification: Submit two 8-inch (203 mm) long samples of coping illustrating component shape, finish, and color.

D. Manufacturer's Installation Instructions: Indicate special procedures, fasteners, supporting members, and perimeter conditions
requiring special attention.

1.04 WARRANTY

A. Finish Warranty: Provide 5-year manufacturer warranty against excessive degradation of exterior finish. Include provision for
replacement of units with excessive fading, chalking, or flaking. Complete forms in Owner's name and register with warrantor.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Roof Edge Flashings and Copings:
1.  Architectural Products Co; : www.archprod.com/#sle.
2. CF Cheney Flashing co.; Snap Lock Coping: www.cheneyflashing.com.
3. Exceptional Metals, a division of Durolast Inc.; Snap Coping: www.duro-last.com.
4. Hickman Edge Systems; Permasnap 2 Coping: www.hickmanedgesystems.com/#sle.
5. Innovative Metals Company, Inc.; PerformaEdge ES-C Series Coping: www. imetco.com.

B. Control and Expansion Joint Covers:
1. Basis of Design: Construction Specialties, Inc; BRJ-EJ and BRJW-EJ: www.c-sgroup.com/#sle.

2.02 COMPONENTS

A. Copings: Factory fabricated to sizes required; corners mitered; concealed fasteners.
1. Configuration: Concealed continuous hold down cleat at both legs; internal splice piece at joints of same material, thickness,
and finish as cap; concealed stainless steel fasteners.
2. Pull-Off Resistance: Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test method RE-3 to positive and negative
design wind pressure as defined by applicable local building code.
Wall Width: As indicated on drawings.
Outside Face Height: As indicated on drawings.
Inside Face Height: As indicated on drawings.
Material: Formed aluminum sheet, 0.040 inch (1.01 mm) thick, minimum.
Finish: 70 percent polyvinylidene fluoride.
Color: As selected by Architect from manufacturer's standard range.
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B. Control and Expansion Joint Covers: Composite construction of flexible EPDM flashing of white color with closed cell urethane
foam backing, each edge seamed to aluminum sheet metal flanges, designed for nominal joint width of 1 inch (25.4 mm). Include
special formed corners, tees, intersections, and wall flashings, each sealed watertight.

2.03 FINISHES
A. Clear Anodized Finish: AAMA 611 AA-M12C22A41 Class | clear anodic coating not less than 0.7 mil, 0.0007 inch (0.018 mm)
thick.

B. PVDF (Polyvinylidene Fluoride) Coating: Superior Performance Organic Finish, AAMA 2605; multiple coat, thermally cured
fluoropolymer finish system; color as indicated.

2.04 ACCESSORIES

A. Sealant for Joints in Linear Components: As recommended by component manufacturer.

B. Adhesive for Anchoring to Roof Membrane: Compatible with roof membrane and approved by roof membrane manufacturer.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this Section are in place and positioned
correctly.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable requirements.
Anchor components securely.
Coordinate installation of components of this section with installation of roofing membrane and base flashings.
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Coordinate installation of sealants and roofing cement with work of this section to ensure water tightness.
END OF SECTION

SECTION 077200
ROOF ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Roof curbs.
B. Equipment rails.
C. Roof penetrations mounting curbs.
D. Roof hatches.
1.02 REFERENCE STANDARDS
A. 29 CFR 1910.23 - Ladders; Current Edition.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; 2017.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2023.

D. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process; 2022.

E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes; 2021.

F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes (Metric);
2021.

G. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation; 2018, with
Amendment (2019).

1.03 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used.
1.  Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

B. Shop Drawings: Submit detailed layout developed for this project and provide dimensioned location and number for each type of
roof accessory.
1.  Non-penetrating Rooftop Supports: Submit design calculations for loadings and spacings.

C. Warranty Documentation:
1.  Submit manufacturer warranty.
2. Ensure that forms have been completed in Owner's name and registered with manufacturer.
3. Submit documentation that roof accessories are acceptable to roofing manufacturer, and do not limit the roofing warranty.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store products under cover and elevated above grade.

1.05 WARRANTY

A. Manufacturer Warranty: Provide 2-year manufacturer warranty for roof hatches. Complete forms in Owner's name and register with
manufacturer.

B. Extended Correction Period: Correct defective work within 5-year period commencing on Date of Substantial Completion.
PART 2 PRODUCTS
2.01 ROOF CURBS

A. Roof Curbs Manufacturers:
1.  AES Industries Inc: www.aescurb.com/#sle.
2. The Pate Company: www.patecurbs.com/#sle.
3.  LMCurbs: www.Imcurbs.com/#sle.

B. Roof Curbs Mounting Assemblies: Factory fabricated hollow sheet metal construction, internally reinforced, and capable of
supporting superimposed live and dead loads and designated equipment load with fully mitered and sealed corner joints welded or
mechanically fastened, and integral counterflashing with top and edges formed to shed water.

1. Applications: Roof curbs used for roof penetrations/openings as indicated on drawings.
2.  Sheet Metal Material:
a. Galvalume Steel: Hot-dip aluminum zinc alloy coated steel sheet complying with ASTM A792/A792M; AZ55 (AZM165)
coating designation; 18 gauge, 0.048 inch (1.2 mm) thick.
3. Provide layouts and configurations indicated on drawings.

C. Curbs Adjacent to Roof Openings: Provide curb on each side of opening, with top of curb horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch (38 mm) thick fiberglass insulation.
3. Height Above Finished Roof Surface: 8 inches (203 mm), minimum.

D. Equipment Rail Curbs: Straight curbs on each side of equipment, with top of curbs horizontal and level with each other for
equipment mounting.
1. Height Above Finished Roof Surface: 8 inches (203 mm), minimum.

E. Pipe, Duct, or Conduit Mounting Curbs: Vertical posts, minimum 8 inches (400 mm) square unless otherwise indicated.
1. Provide preservative treated wood nailers over entire top surface, for supports that are provided by others.
2. Height Above Finished Roof Surface: 8 inches (203 mm), minimum.

2.02 ROOF HATCHES AND VENTS

A. Roof Hatch Manufacturers:
1 Activar Construction Products Group, Inc. - JL Industries: www.activarcpg.com/#sle.
2. Acudor Products Inc: www.acudor.com/#sle.
3. Babcock-Davis: www.babcockdavis.com/#sle.
4 Bilco Company: www.bilco.com/#sle.
5 Nystrom, Inc: www.nystrom.com/#sle.

B. Frames and Curbs: One-piece curb and frame with integral cap flashing to receive roof flashings; extended bottom flange to suit
mounting.
1.  Material: Mill finished aluminum, 11 gauge, 0.0907 inch (2.3 mm) thick.
2. Insulation: Manufacturer's standard; 1 inch (25 mm) rigid glass fiber, located on outside face of curb.
3. Curb Height: 12 inches (305 mm) from finished surface of roof, minimum.

C. Safety Railing System: Roof hatch safety rail system mounted directly to curb without penetration of roofing system.
Railing Size: As indicated on drawings.

Railing: Comply with 29 CFR 1910.23 for ladder safety, with a safety factor of two.

Posts and Rails: Galvanized steel tubing.

Gate: Same material as railing; automatic closing with latch.

Finish: Manufacturer's standard, factory applied finish.

Gate Hinges and Post Guides: ASTM B221 (ASTM B221M), 6063 alloy, T5 temper aluminum.

Mounting Brackets: Hot dipped galvanized steel, 1/4 inch (6.4 mm) thick, minimum.

Fasteners: Stainless steel, Type 316.

Products:

a. Activar Construction Products Group, Inc. - JL Industries: www.activarcpg.com/#sle.

b. BILCO Company; Bil-Guard 2.0: www.bilco.com/#sle.

c. Safety Rail Company; Roof HatchGuard, Non-Penetrating Fall Protection: www.safetyrailcompany.com/#sle.
d. Tractel; BlueWater Roof Hatch and Skylight Guardrail Systems: www.tractel.com/#sle.

2.03 NON-PENETRATING ROOFTOP SUPPORTS/ASSEMBLIES

A. Non-Penetrating Rooftop Support/Assemblies: Manufacturer-engineered and factory-fabricated, with pedestal bases that rest on

top of roofing membrane, and not requiring any attachment to roof structure and not penetrating roofing assembly.

1. Design Loadings and Configurations: As required by applicable codes.

2. Support Spacing and Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing assembly.

3. Steel Components: Stainless steel, or carbon steel hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M.

4. Hardware, Bolts, Nuts, and Washers: Stainless steel, or carbon steel hot-dip galvanized after fabrication in accordance with
ASTM A153/A153M.

B. Pipe Supports: Provide attachment fixtures complying with MSS SP-58 and as indicated.
1. Attachment/Support Fixtures: As recommended by manufacturer, same type as indicated for equivalent indoor hangers and
supports; corrosion resistant material.

PART 3 EXECUTION
3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
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B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.
3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable results for applicable substrate under
project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system weather-tight integrity.
3.04 CLEANING

A. Clean installed work to like-new condition.
3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION

SECTION 078400
FIRESTOPPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of joints and penetrations in fire-resistance-rated assemblies, whether indicated on drawings or not.
1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 2026.

ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.
ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015 (Reapproved 2019).
ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.

ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire Barriers Using Intermediate-Scale, Multi-
story Test Apparatus; 2023a.
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ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint Systems and Perimeter Fire Barriers;
2020a.

G. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-of-Wall Joint Systems Installed
Between Rated Wall Assemblies and Nonrated Horizontal Assemblies; 2023.

H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi; 2015, with Editorial Revision
(2021).

FM (AG) - FM Approval Guide; Current Edition.

FM 4991 - Approval Standard of Firestop Contractors; 2013.

ITS (DIR) - Directory of Listed Products; Current Edition.

UL (DIR) - Online Certifications Directory; Current Edition.

UL (FRD) - Fire Resistance Directory; Current Edition.

UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All Revisions.
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0. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition, Including All Revisions.
1.03 SUBMITTALS
A. Product Data: Provide data on product characteristics, performance ratings, and limitations
B. Manufacturer's Installation Instructions: Indicate preparation and installation instructions.
C. Certificate from authority having jurisdiction indicating approval of materials used.
D. Manufacturer's qualification statement.
E. Installer's qualification statement.
1.04 QUALITY ASSURANCE
A. Fire Testing: Provide firestopping assemblies of designs that provide the scheduled fire ratings when tested in accordance with
methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-es.org will be considered as
constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above substantiation exists.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section with minimum three
years documented experience.

C. Installer Qualifications: Company specializing in performing the work of this section and:
1. Trained by manufacturer.
2. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of the following requirements:
3. Verification of minimum three years documented experience installing work of this type.
4. Verification of at least five satisfactorily completed projects of comparable size and type.
5. Licensed by local authorities having jurisdiction (AHJ).

1.05 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions during and after installation; maintain
minimum temperature before, during, and for three days after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Firestopping Manufacturers:

3M Fire Protection Products: www.3m.com/firestop/#sle.

AJD Fire Protection Systems Inc: www.adfire.com/#sle.

Hilti, Inc: www.hilti.com/#sle.

Nelson FireStop Products: www.nelsonfirestop.com/#sle.

RectorSeal, a CSW Industrials Company: www.rectorseal.com/firestop-solutions/#sle.
Specified Technologies Inc: www.stifirestop.com/#sle.

Tremco Commercial Sealants & Waterproofing: www.tremcosealants.com/#sle.

2.02 MATERIALS
A. Firestopping Materials: Any materials meeting requirements.
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B. Mold and Mildew Resistance: Provide firestopping materials with mold and mildew resistance rating of zero(0) in accordance with
ASTM G21.

C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories: Provide type of materials as required for tested
firestopping assembly.
D. Fire Ratings: Refer to drawings for required systems and ratings.
2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Perimeter Fire Containment Firestopping: Use system that has been tested according to ASTM E2307 to have fire resistance F
Rating equal to required fire rating of floor assembly.
1. Movement: Provide systems that have been tested to show movement capability as indicated.
2. Temperature Rise: Provide systems that have been tested to show T Rating as indicated.
3. Air Leakage: Provide systems that have been tested to show L Rating as indicated.
4. Where floor assembly is not required to have a fire rating, provide systems that have been tested to show L Rating as
indicated.

B. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and Non-Rated Horizontal
Assemblies: Use system that has been tested according to ASTM E2837 to have fire resistance F Rating equal to required fire
rating of wall assembly.

1. Movement: Provide systems that have been tested to show movement capability as indicated.

C. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW) Joints, Except Perimeter, Where Both Are Fire-
Rated: Use system that has been tested according to ASTM E1966 or UL 2079 to have fire resistance F Rating equal to required
fire rating of the assembly in which the joint occurs.

1. Movement: Provide systems that have been tested to show movement capability as indicated.

2. Air Leakage: Provide systems that have been tested to show L Rating as indicated.

3. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will be considered evidence of successful
testing.

D. Through Penetration Firestopping: Use system that has been tested according to ASTM E814 to have fire resistance F Rating
equal to required fire rating of penetrated assembly.
1. Temperature Rise: Provide systems that have been tested to show T Rating as indicated.
2. Air Leakage: Provide systems that have been tested to show L Rating as indicated.
3. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will be considered evidence of successful
testing.

2.04 FIRESTOPPING SYSTEMS

A. Firestopping: Any material meeting requirements.
1. Fire Ratings: Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in accordance with ASTM E814, ASTM
E119, or UL 1479 with F Rating equal to fire rating of penetrated assembly and minimum T Rating Equal to F Rating and in
compliance with other specified requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could adversely affect bond of firestopping
material.

B. Remove incompatible materials that could adversely affect bond.
C. Install backing materials to prevent liquid material from leakage.
3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's instructions, completely closing
openings.

B. Do not cover installed firestopping until inspected by Owner's Independent Testing Agency.
C. Do not cover installed firestopping until inspected by authorities having jurisdiction.
3.04 FIELD QUALITY CONTROL

A. Independent Testing Agency: Inspection agency employed and paid by Owner, will examine penetration firestopping in
accordance with ASTM E2174 and ASTM E2393.

B. Repair or replace penetration firestopping and joints at locations where inspection results indicate firestopping or joints do not meet
specified requirements.

3.05 CLEANING
A. Clean adjacent surfaces of firestopping materials.
3.06 PROTECTION
A. Protect adjacent surfaces from damage by material installation.
END OF SECTION

SECTION 079100
PREFORMED JOINT SEALS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Precompressed foam seals.
1.02 SUBMITTALS
A. Product Data: Manufacturer's technical data sheets for each product, including chemical composition, movement capability, color
availability, limitations on application, and installation instructions.
B. Color Cards: For color selection.
C. Manufacturer's Qualification Statement.
D. Installer's Qualification Statement.
1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section with minimum three
years documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified in this section with at least three years of
documented experience.

1.04 WARRANTY

A. Correct defective work within a two year period after Date of Substantial Completion.

B. Warranty: Include coverage for installed sealers that fail to achieve watertight seal or exhibit loss of adhesion or cohesion.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Precompressed Foam Seals:

Balco, Inc: www.balcousa.com/#sle.

EMSEAL Joint Systems, Ltd: www.emseal.com/#sle.

Nystrom, Inc: www.nystrom.com/#sle.

Tremco Commercial Sealants & Waterproofing: www.tremcosealants.com/#sle.
Watson Bowman Acme Corporation: www.watsonbowmanacme.com/#sle.

. Willseal LLC: www.willseal.com/#sle.

2.02 PRECOMPRESSED FOAM SEALS
A. Precompressed Foam Seal: Comprised of urethane or closed-cell neoprene foam impregnated with water-repellent, and with self-
adhesive faces protected prior to installation by release paper.

1. Color: As selected by Architect.
2. Size as required to provide weathertight seal when installed.
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