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SECTION 07 7100

ROOF SPECIALTIES

*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Architectural POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
*************************************************************************************************************

PART 1 GENERAL

1.1 summary

A. Section includes:
**************************************************************************************************************
Edit list below to suit project requirements.
***************************************************************************************************************
1. [Roof curbs.]
2. [Equipment supports.]
3. [Roof hatches.]
4. [Hatch-type heat and smoke vents.]
5. [Dropout-type heat and smoke vents.]
6. [Pipe supports.]
7. [Roof Pavers.]
B. Related Sections:
**************************************************************************************************************
Edit Specification Sections below to suit project requirements.
**************************************************************************************************************
1. [Section 05 5000, Metal Fabrications for metal ladders and stairs for access to roof hatches and security grilles.]
2. [Section 05 5213, Pipe and Tube Railings for Roof Safety Railing Systems.]
3. [Section 06 1000, Rough Carpentry for wood nailers and cant strips.]
4. [Section 07 4113, Metal Roof Panels for shop and field-formed roof curbs and snow guards for metal roofing.]
5. [Section 07 5213, Atatic-Polypropylene Modified-Bitumen Roofing, Cold Applied. For roof insulation and flashing.]
6. [Section 07 5216, Styrene-Butadiene-Styrene Modified Bituminous Membrane Roofing. For roof insulation and flashing.]
7. [Section 07 5217, SBS Modified-Bitumen Roofing, Cold Applied. For roof insulation and flashing.] 

8. [Section 07 5316, Chlorosulfonate-Polyethylene Roofing.]
9. [Section 07 6200, Sheet Metal Flashing and Trim, for shop- and field-formed metal flashing, roof-drainage systems, roof expansion-joint covers, miscellaneous sheet metal trim and accessories, and manufactured fasciae, copings, gravel stops, gutters and downspouts, and counterflashing.]
10. [Section 08 [      ], Unit Skylights for double-glazed domed plastic skylights with curb frame.]
11. [Section 23 3400, for gravity and powered roof-mounted ventilators.]
12. [Section 28 3100, Fire Detection and Alarm for interconnects to automatically operated heat and smoke vents.]  

1.2 References

A. ASTM International:

1. ASTM D4586 – Standard Specification for Asphalt Roof Cement, Asbestos-Free.

B. National Roofing Contractors Association:

1. NRCA – The NRCA Roofing and Waterproofing Manual

C. Sheet Metal and Air Conditioning Contractors:

1. SMACNA – Architectural Sheet Metal Manual.

1.3 action / informational SUBMITTALS

A. Product Data: For each type of roof accessory indicated. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings: For roof accessories. Include plans, elevations, keyed details, and attachments to other work. Indicated dimensions, loadings, and special conditions. Distinguish between plant- and field-assembled work.

1. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations, roof drains, scuppers and roof-mounted items. Show the following:

a. Size and location of roof accessories specified in this Section.

b. Method of attaching roof accessories to roof or building structure.

c. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and conduit.

d. Required clearances including roof slope.

C. Samples: For each exposed product and for each color and texture specified, prepare samples of size to adequately show color. 

D. Manufacturer’s Installation Instructions: Submit instructions for special procedures and perimeter conditions requiring special attention.

1.4 sustainable design submittals

A. Manufacturer’s Certificate: Certify products meet or exceed specified sustainable design requirements.

B. Materials Resources Certificates:

1. Certify recycled material content for recycled content products.

1.5 Close-out submittals

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance manuals.

B. Warranty: Provide manufacturers standard warranty.

1.6 quality assurance

A. Perform Work in accordance with [SMACNA] [NRCA] details and recommendations.
1.7 DELIVERY, STORAGE AND HANDLING
A. Do not store roof specialties in contact with other materials that might cause staining, denting or other surface damage.  Store roof specialties away from uncured concrete and masonry.

B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to the extent necessary for the period of roof specialties installation.
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] [10], <Insert number> years from date of Substantial Completion.

PART 2 PRODUCTS

2.9 description

A. Sustainability Characteristics:

1. Steel

a. Post consumer content: 16 percent (Basic Oxygen Furnace (BOF)), 67 percent (Electric Arc Furnace (EAF)).
b. Total recovered materials: 25-30 percent (BOF), 100 percent (EAF).
2. Aluminum

a. Post consumer content: 25-95 percent
b. Total recovered materials: 20-95 percent
3. Fiber for Fiber Composite

a. Post consumer content: 50-100 percent
b. Total recovered materials: 50-100 percent
4. Rubber

a. Post consumer content: 12-100 percent
b. Total recovered materials: 100 percent
5. Plastic or Plastic / Rubber Composite

a. Post consumer content: 100 percent
b. Total recovered materials: 100 percent
2.10 performance / design criteria
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.
2.11 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. Factory Prime Coating: Where field painting in 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.

3. Exposed Coil-Coated Finish: Pre-painted by the coil-coating process to comply with ASTM A 755/ A 755M. Prepare, pre-treat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturer’s written instructions.

a. Two-coat Fluoropolymer Finish: AAMA 621. System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight. 
4. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pre-treating, apply manufacturer’s standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil for topcoat. Comply with coating manufacturer’s written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils.

5. Concealed Finish: Pre-treat 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.

B. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, AZ50 (AZM150) coated.

1. 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.

2. Exposed Coil-Coated Finish: Pre-painted by the coil-coating process to comply with ASTM A 755/A 755M. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers’ written instructions.

a. Two-coat Fluoropolymer Finish: AAMA 621. System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight.

3. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pre-treating, apply manufacturer’s standard top-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil for topcoat. Comply with coating manufacturer’s written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils.

4. Concealed Finish: Pre-reat 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.

C. 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 in 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.

3. Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 0.010 mm] or thicker.

4. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.

5. Exposed Coil-Coated Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturer’s written instructions.

6. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. Comply with coating manufacturer’s written instructions for cleaning, conversion coating, and applying and baking finish.

7. 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.

D. Aluminum Extrusions and Tubes: ASTM B 221 (ASTM 221M), manufacturer’s standard alloy and temper for type of use, finished to match assembly where used, otherwise mill finished.

E. Stainless-Steel Sheet and Shapes: ASTM A 240/A 240M or ASTM A 666, Type 304.

F. Steel Shapes: ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M unless otherwise indicated.

G. Steel Pipe: ASTM A 53/A 53M, galvanized.
2.12 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. Acrylic Glazing: ASTM D 4802, thermoformable, monolithic sheet, manufacturer’s standard, Type UVA (formulated with UV absorber), Finish 1 (smooth or polished).
C. Polycarbonate Glazing: Thermoformable, monolithic polycarbonate sheets manufactured by extrusion process, burglar-resistance rated according to UL 972 with an average impact strength of [12 to 16 ft-lbf/in] <Insert value> of width when tested according to ASTM D 256, Method A (Izod).
D. Cellulosic-Fiber Board Insulation: ASTM C 208, Type II, Grade 1, thickness as indicated.

E. Glass-fiber Board Insulation: ASTM C 726, thickness as indicated.

F. Polyisocyanurate Board Insulation: ASTM C 1289, thickness as indicated.

G. 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 ½ inches thick.

H. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.
I. Underlayment:

1. Felt: ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, non-perforated. 

2. Polyethylene Sheet: 6-mil thick polyethylene sheet complying with ASTM D 4397.

3. Slip Sheet: Building paper, 3-lb/100 sq.ft minimum, rosin sized. 

J. 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 non-removable fastener heads to exterior exposed fasteners.  Furnish the following unless otherwise indicated:

1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel:  Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329.

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.

3. Fasteners for Copper Sheet:  Copper, hardware bronze or passivated Series 300 stainless steel.

4. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.

K. 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.

L. Elastomeric Sealant: ASTM C 920, elastomeric [polyurethane] [silicone] polymer sealant as recommended by roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and use classifications required to seal joints and remain watertight.

M. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.

N. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.
2.13 ROOF CURBS

A. Roof Curbs: Internally reinforced roof-curb units[ with integral spring-type vibration isolators and] capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings; 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 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. Curbs Plus, Inc.

c. Custom Solution Roof and Metal Products.

d. LM Curbs.

e. Metallic Products Corp.

f. Pate Company (The).

g. Roof Products, Inc.

h. Safe Air of Illinois.

i. Thybar Corporation.

j. Vent Products Co., Inc.

k. <Insert manufacturer's name>

B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.

C. Loads: <Insert load requirements>.

D. Material: [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.052 inch] [0.079 inch] <Insert dimension> thick.

*************************************************************************************************************First option in first subparagraph below applies only to zinc-coated (galvanized) steel sheet.

***************************************************************************************************************

1. Finish: [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>

2. Color:  As selected from manufacturer's full range. <Insert color>
********[OR]********
E. Material: Aluminum sheet, [0.090 inch] <Insert dimension> thick.

1. Finish: [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>

2. Color: As selected from manufacturer's full range. [Light bronze] [Medium bronze] [Dark bronze] <Insert color>
F. Construction:
1. Insulation: Factory insulated with [1-1/2-inch-] <Insert dimension> thick [cellulosic] [glass]-fiber board insulation
2. Liner:  Same material as curb, of manufacturer's standard thickness and finish
3. Factory-installed wood nailer at top of curb, continuous around curb perimeter.
4. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.

5. Fabricate curbs to minimum height of [12 inches] <Insert dimension> unless otherwise indicated
6. Top Surface:  Level around perimeter with roof slope accommodated by sloping the deck-mounting flange 

7. 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.

2.14 equipment supports 

A. Equipment Supports:  Internally reinforced metal equipment supports capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings; 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 deck mounting flange at perimeter bottom.
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

a. 
Curbs Plus, Inc.

b.  
Custom Solution Roof and Metal Products.

c.  
Pate Company (The).

d.  
Roof Products, Inc.

e.  
Thybar Corporation.

f.  
Vent Products Co., Inc.

g.  
<Insert manufacturer's name>.

B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.

C. Loads:  <Insert load requirements>.
D. Material:  [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.052 inch] [0.079 inch] <Insert dimension> thick.

1. Finish:  [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.

2. Color:  As selected from manufacturer’s full range. <Insert color>.
********[OR]********
E. Material:  Aluminum sheet, [0.090 inch] <Insert dimension> thick.

1. Finish:  [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.Retain subparagraph below if retaining any of last three options in subparagraph above.

2. Color:  As selected from manufacturer’s full range. [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.
F. Construction:

1. Insulation:  Factory insulated with [1-1/2-inch-] <Insert dimension> thick [cellulosic] [glass]-fiber board insulation.

2. Liner:  Same material as equipment support, of manufacturer's standard thickness and finish.

3. Factory-installed continuous wood nailers [3-1/2 inches (90 mm)] [5-1/2 inches (140 mm)] <Insert dimension> wide at tops of equipment supports.

4. Metal Counterflashing:  Manufacturer's standard, removable, fabricated of same metal and finish as equipment support.

5. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.

6. Fabricate equipment supports to minimum height of [12 inches (300 mm)] <Insert dimension> unless otherwise indicated.

7. 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.  
2.15 roof hatch
A. Roof Hatches: Metal roof-hatch units with lids and insulated [single] [double]-walled curbs, welded or mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing and weathertight perimeter gasketing, [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] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

a. Babcock-Davis
b. Bilco Company (The).
c. Bristolite Skylights.
d. Custom Solution Roof and Metal Products.
e. Dur-Red Products
f. J.L. Industries, Inc.
g. Metallic Products Corp.
h. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
i. Oldcastle Glass, Naturalite Skylight Systems

j. Nystrom
k. Pate Company (The).
l. <Insert manufacturer’s name>.Type and Size: Single-leaf lid, [30 by 36 inches] [20 by 54 inches] [30 by 96 inches] <Insert dimensions>.

2. Dome Glazing: Minimum [40-lbf/sq.ft] <Insert value> external live load and [20-lbf/sq.ft] <Insert value> internal uplift load.
3. Hatch Material: [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.079 inch] <Insert dimension> thick.
m. Finish: [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
n. Color: As selected from manufacturer’s full range. <Insert color>.
********[OR]********

3. Hatch Material: Aluminum sheet, [0.090 inch] <Insert dimension> thick.
o. Finish: [Mill] [Factory prime coating] [Clean anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
p. Color: As selected from manufacturer’s full range [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.
B. Construction:

1. Insulation: [Cellulosic-fiber] [Glass-fiber] [Polyisocyanurate] board.

2. Hatch Lid: Opaque, insulated, and double walled, with manufacturer’s standard metal line of same material and finish as outer metal lid.

********[OR]********

3. Hatch Lid: Glazed, insulated, and double walled, with manufacturer’s standard metal liner of same mater 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] <Insert dimension> unless otherwise indicated. 

7. Sloping Roofs: Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb height that is [constant] [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.  
C. Hatch-Lid Glazing:Double [acrylic] [polycarbonate] glazing of thickness capable of resisting indicated loads. 

D. Hardware: [Galvanized] [Stainless]-steel spring latch with turn handles, butt- or pintle-type hinge system and padlock hasps inside and outside.

1. Provide two-point latch on lids larger than 84 inches. 

E. 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] <Insert dimension> above finished roof deck.
2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches in diameter or galvanized-steel tube, 1-5/8 inches in diameter.
3. Flat Bar:  Galvanized steel, 2 inches high by 3/8 inch thick.
4. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in diameter.
5. Chain Passway Barrier: Galvanized proof coil chain with quick link on fixed end. 
6. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing system. Provide manufacturer’s standard hinges and self-latching mechanism. 
7. Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated end fittings. 
8. Provide weep holes or another means to drain entrapped water in hollow sections of handrail and railing members.
9. Fabricate joints exposed to weather to be watertight.
10. Fasteners: Manufacturer’s standard, finished to match railing system. 
11. Finish: [Manufacturer’s standard] <Insert finish>.
a. Color: As selected from manufacturer’s full range. <Insert color>.
F. 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] <Insert dimension> above finished roof deck.

3. Material: [Steel tube] [Stainless steel] [Aluminum].

4. Post: [1-5/8 inch] <Insert dimension> diameter pipe.

5. Finish: [Manufacturer’s standard baked enamel or powder coat] <Insert finish>.

a. Color: As selected from manufacturer’s full range. <Insert color>.
2.16 HEAT AND SMOKE VENTS

A. Hatch--Type Heat and Smoke Vents:  Manufacturer's standard, with [single] [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 165 deg F] [fire-suppression system] [smoke-detection system].

B.  Hatch.

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

b. Babcock-Davis.

c. Bilco Company (The).

d. Bristolite Skylights.

e. Dur-Red Products.

f. J. L. Industries, Inc.

g. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.

h. Old Castle Glass, Naturalite Skylight Systems; 

i. Nystrom.

j. Pate Company (The).

k. Western Canwell.

l. <Insert manufacturer's name>
2. Type and Size:  Single-leaf lid, [30 by 36 inches] [30 by 54 inches] [30 by 96 inches] <Insert dimensions>.

3. Type and Size:  Double-leaf lid, [72 by 96 inches] <Insert dimensions>.

4. Loads:  Minimum [40-lbf/sq. ft.] <Insert value> external live load and [30-lbf/sq. ft.] <Insert value> internal uplift load.

a. When release is actuated, lid shall open against [10-lbf/sq. ft.] <Insert value> snow or wind load and lock in position.
b. Hatch-Lid Glazing:  Minimum [40-lbf/sq. ft.] <Insert value> external live load and [20-lbf/sq. ft.] <Insert value> internal uplift load
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)] [Aluminum-zinc alloy-coated] steel sheet, [0.079 inch] <Insert dimension> thick
a. Finish:  [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.

b. Color:  As selected from manufacturer's full range] <Insert color>
********[OR]********
7. Curb, Framing, and Lid Material:  Aluminum sheet, [0.090 inch] <Insert dimension> thick.
a. Finish:  [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.

b. Color:  As selected by Architect from manufacturer's full range, [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.

8. Construction:
a. Insulation:  [Cellulosic-fiber] [Glass-fiber] [Polyisocyanurate] board
b. Hatch Lid:  Opaque, insulated, and double walled, with manufacturer's standard metal liner of same material and finish as outer metal lid.
********[OR]********
c. Hatch Lid:  Glazed, 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] <Insert dimension> unless otherwise indicated.
f. Sloping Roofs:  Where slope or roof deck exceeds 1:48, fabricate curb with perimeter curb height that is [constant] [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.
9. Hatch-Lid Glazing:  [Single] [Double] [acrylic] [polycarbonate] glazing of thickness capable of resisting indicated loads; [colorless, transparent] [white, translucent] <Insert color requirement>

10. Hardware:  Manufacturer's standard, corrosion resistant or hot-dip galvanized; with hinges, hold-open devices, and independent manual-release devices for [inside] [and] [outside] operation of lids.
C. Dropout-Type Heat and Smoke Vents:  Manufacturer's standard, gravity operated and automatic; with [single] [double]-walled insulated curbs and frame, welded or mechanically fastened and sealed corner joints, integral condensation gutter, cap flashing, and heat-sensitive dome glazing that will deform and drop out of vent opening according to heat and smoke vent standard indicated.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Construction Specialties, Inc
b. Oldcastle Glass, Naturalite Skylight Systems
c. Pate Company (The)
d. Plasteco, Inc
e. <Insert manufacturer's name>
2. Loads:  Minimum [40-lbf/sq. ft.] <Insert value> external live load and [30-lbf/sq. ft.] <Insert value> internal uplift load.
a. Dome Glazing:  Minimum [40-lbf/sq. ft.] <Insert value> external live load and [20-lbf/sq. ft.] <Insert value> internal uplift load.
3. Heat and Smoke Vent Standard:  Provide units that have been tested and [listed to comply with UL 793] [and] [are FM Approved].
4. Curb and Framing Material:  [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.079 inch] <Insert dimension> thick.
a. Finish:  [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
b. Color:  As selected from manufacturer's full range <Insert color>.
**** [or]****

5. Curb and Framing Material:  Aluminum sheet, [0.090 inch] <Insert dimension> thick
a. Finish:  [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
b. Color:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.
6. Construction:
a. Insulation:  [Cellulosic-fiber] [Glass-fiber] [Polyisocyanurate] board.
b. Exterior Curb Liner:  Manufacturer's standard, of same material and finish as metal curb.
c. Fabricate curbs to minimum height of [12 inches] <Insert dimension> unless otherwise indicated.
d. Sloping Roofs:  Where slope of roof deck exceeds 1:48, fabricate curb with perimeter curb height that is [constant] [tapered to accommodate roof slope so that top surfaces of perimeter curb are level].  Equip unit with water diverter or cricket on side that obstructs water flow.
7. Dome Glazing:  [Single] [Double] [acrylic] [polycarbonate] glazing of thickness capable of resisting indicated loads.
a. Outer Double-Dome Color:  [Colorless, transparent] [White, translucent] [Gray tinted, transparent] [Bronze tinted, transparent] <Insert requirement>. 
b. Inner Double-Dome Color:  [Colorless, transparent] [White, translucent] [Gray tinted, transparent] [Bronze tinted, transparent] <Insert requirement>.
8. Hardware:  Manufacturer's standard, corrosion resistant or hot-dip galvanized; with hinges, hold-open devices, and independent manual-release devices for [inside] [and] [outside] operation of lids.
2.17 pipe supports

A. Pipe supports: Adjustable-height, extruded-aluminum tube, filled with urethane insulation; [2inches] <Inset dimension> in diameter; with aluminum baseplate, EPDM base seal, manufacturer’s recommended hardware for mounting to structure or structural roof deck as indicated, and extruded-aluminum carrier assemblies; suitable for quantity of pipe runs and sizes.

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

a. Thaler Metal USA Inc. 

b. LM Curbs

c. Pate Company

d. <Insert manufacturer’s name>.

2.  Pipe Support Height: As indicated on Drawings.

3.  Roller Assembly: With stainless-steel roller, sized for supported pipes.

4.  Pipe Support Flashing: Manufacturer’s standard [insulated] sleeve flashing with integral base flange; [aluminum sheet, 0.063 inch].

5.  Finish: [Manufacturer’s standard] <Insert finish>.

B. Light-Duty Pipe Supports: Extruded-aluminum base assembly and Type 304 stainless-steel roller assembly for pipe sizes indicated, including manufacturer’s recommended load-distributing baseplate.

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

a. Thaler Metal USA Inc. 

b. LM Curbs

c. Pate Company

d. <Insert manufacturer’s name>.

2. Finish: [Manufacturer’s standard] <Insert finish>.

C. Duct Supports: Extruded-aluminum, urethane-insulated supports, [2-inches] <Insert dimension> in diameter, with manufacturer’s recommended hardware for mounting to structure or structural roof deck.

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

a. Thaler Metal USA Inc.

b. LM Curbs

c. Pate Company

d. <Insert Manufacturer’s name>

2. Finish: [Manufacturer’s standard] <Insert finish>.

2.18 roof pavers
************************************************************************************************************* For light use (i.e. quarterly moderate maintenance, or monthly light maintenance) Provide Protection Pads at all traffic areas. See Roofing Specifications.

For medium use (i.e., monthly moderate maintenance, or weekly light maintenance) provide Ballast Pavers mounted on protection mat as required by roof membrane manufacturer. 

For public access/heavy use (i.e,. roof top patios or for heavy maintenance access) use Deck Pavers mounted on pedestals.
*************************************************************************************************************
A. Roof Pads (for light use applications)
1. Manufacturer’s supplied compatible material roof pads. See Roofing Specification.

B. Ballast Pavers (for medium use applications)

1. Precast concrete interlocking pavers with integral “feet” allowing water to pass beneath without obstruction.
a. Size: [Selected from Manufacturers standard sizes].
b. Thickness: 2 inch minimum.

c. Edges: Interlocking

d. Bearing Area: Minimum of 21 square inches per paver.

e. Compressive Strength: 5000 psi, minimum, after 28 days cure, when tested in accordance with ASTM C140.

f. Flexural Strength: 400 psi, when tested in accordance with ASTM C293.

g. Density: 145 pcf, maximum.

h. Water Absorption: 5 percent (nominal), when tested in accordance with ASTM C 140.

i. Weight not to exceed 27 lbs/sq.ft.

j. Color: [Selected from Manufacturers standard colors].
2. Protection Mat: Nonwoven polyester (as required by roof membrane manufacturer) to protect the roof membrane.
3. Perimeter Attachments: Products made by one of the following:
a. Metal Era.

b. W.P. Hickman

c. Or approved equal.

C. Deck Pavers (for public access/heavy use applications)

1. Precast concrete unit. 

a. Thickness: 2 inches minimum.

b. Compressive Strength: 8800 psi, minimum, when tested in accordance with ASTM C140, containing latex or polymer admixtures and or fiberglass stranding.

c. Water Absorption: 5 percent, maximum, when tested in accordance with ASTM C 140.

d. Freeze-Thaw Resistance: Maximum 1 percent loss of dry weight, when tested in accordance with ASTM C67.

e. Color: [Selected from Manufacturers standard colors].

2. Fixed height paver pedestals: High-density polyethylene with open draining grid structure and integral spacer ribs on upper surface for even joint spacing.

a. Provide sizes and height required to make top surface of pavers a single plane without abrubt changes in surface plane, although not required to be level.

b. Provide all parts and accessories required.

c. Provide pedestals supplied by paver manufacturer.
2.19 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

3.20 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.
3.21 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 of Shop Drawings of equipment to be supported.

3.22 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, excessive oil canning, 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 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 felt underlayment and cover with a slip sheet, or install a course of polyethylene 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. Install roof hatch so top surface of hatch curb is level.

2. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating mechanism and hardware.

3. Attach safety railing system to roof-hatch curb.

4. 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: Install pipe supports so top surfaces are in contact with and provide equally distributed support along length of supported item.

H. Installation of Ballast Pavers
1. Install pavers per manufacturer’s instructions.

2. Install pavers in locations and pattern specified in Subcontract documents.

3. Install protection mat wherever required by roof membrane manufacturer.

4. Install protection mat where hold-down clips will be used, over ridges and centered in valleys, and where foot traffic will occur.

5. Install first row of pavers at longest roof edges, with upper shiplap edge facing roof edge.

a. Maintain maximum of 1-1/4 inch between first row of pavers and roof edge protrusions.

b. Install remaining rows with adjacent joints staggered [staggered bond] [straight bond or rectangular grid].

c. Install remaining rows with joints even and a minimum of ¼ inch spacing between pavers in all directions.

d. Continue rows neatly around corners where possible. Do not cut pavers unnecessarily. 

e. At top of ridges and in angled valleys, install pavers tightly fitted over change in plane; miter pavers to fit and join small pieces to larger pieces with polyurethane adhesive.

f. Where two slopes meet at a continuous low point, the final row of pavers at the bottom of the slopes may be cut to fit provided minimum 6 inch wide pieces are used and not more than 1 inch space is left between the final rows on opposing slopes.
g. Where two slopes meet at a continuous low point, the lower shiplap edge of final row of pavers at the bottom of the slopes may be left exposed provided not more than 1 inch space is left between the final rows on opposing slopes.
6. Install hold-down clips for pavers adjacent to roof protrusions and pavers less than full size.

7. Install perimeter retainer around entire perimeter.

8. At walkways, fasten pavers together with polyurethane adhesive yet still providing sufficient space beneath pavers to allow water migration.

9. With loose laid roof membrane install ballast aggregate over areas of roof not covered by pavers; use minimum 12 pounds per square foot.

I. Installation of Deck Pavers

1. Install pavers on pedestals per manufacturer’s instructions.

2. Install pavers over entire roof surface as specified on Drawings.

3. Install pavers in pattern specified on Drawings.

4. Install pavers in square grid pattern with joints parallel and perpendicular to building walls and other lines; do not cut pavers unnecessarily; if less than full size pavers will be required, locate less than full size pavers at least conspicuous edges or balance cuts equally between parallel building walls.

5. Install paver with top surface flat with less than ¼ inch difference in height between adjacent pavers; accommodate varying heights due to slope by using adjustable height pedestals; use a reliable method of determining levels.

6. When pavers must be cut, use mason’s saw; do not chip or split; remove dust generated by cutting immediately using high-pressure water or air to avoid discoloration of pavers.

J. Preformed Flashing-Sleeve Installation: Secure flashing sleeve to roof membrane according to flashing-sleeve manufacturer’s written instructions.

K. Seal joints with [elastomeric] [or] [butyl] sealant as required by roof accessory manufacturer. 

3.23 Repair and cleaning

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

B. Touch up factory-primed surfaces with compatible primer ready for field painting according to Division 09 Painting Sections.

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.

3.24 protection

A. Protect installed products until completion of project. Prohibit construction traffic unless adequate precautions are taken. BALLAST PAVERS ARE NOT DESIGNED FOR EQUIPMENT TRAFFIC.

B. Repair or replace products damaged due to inadequate protection.

END OF SECTION
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