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SECTION 075552 - MODIFIED BITUMINOUS PROTECTED MEMBRANE ROOFING
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes [atactic-polypropylene (APP)-modified] [styrene-butadiene-styrene (SBS)-modified] bituminous protected membrane roofing.

1.2 DEFINITIONS

A. Roofing Terminology: See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.

1.3 PREINSTALLATION MEETINGS

Retain "Preinstallation Roofing Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a preinstallation conference.

A. Preinstallation Roofing Conference: Conduct conference at [Project site] <Insert location>.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. LEED Submittals:

"Product Test Reports for Credit SS 7.2" Subparagraph below applies to LEED-NC, LEED-CS, and LEED for Schools; coordinate with requirements for roof materials.

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

"Product Data for Credit IEQ 4.1" Subparagraph below applies to LEED-NC and LEED-CS; coordinate with requirements for adhesives and sealants.

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

"Laboratory Test Reports for Credit IEQ 4.1" Subparagraph below applies to LEED for Schools.

3. Laboratory Test Reports for Credit IEQ 4.1: For adhesives and sealants used inside the weatherproofing system, documentation indicating that products comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

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

D. Samples for Verification: For the following products:

1. Cap sheet, of color required.

2. Flashing sheet, of color required.

3. Ballast in gradation[ and color] indicated.

4. Roof paver[, full sized,] in each color and texture required.

1.5 INFORMATIONAL SUBMITTALS

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

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

1.6 CLOSEOUT SUBMITTALS

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

1.7 QUALITY ASSURANCE

A. 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.

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

Retain "Special Warranty" Paragraph below if manufacturer's labor-and-materials warranty, covering roofing system, is required. Verify coverage offered by manufacturers, because roof insulation, fasteners, and other roofing components may be excluded unless part of a roofing manufacturer's roofing system warranty. If inserting special provisions, retitle paragraph "Special Roofing Manufacturer's Warranty." Verify warranty availability, and coordinate selection of manufacturers accordingly.

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

Verify available roofing system warranties and warranty periods with manufacturers.

1. Warranty Period: [10] [15] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 MANUFACTURERS

A. APP-Modified Bituminous Roofing:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. GAF Materials Corporation.

b. IKO.

c. Johns Manville.

d. Malarkey Roofing Company.

e. <Insert manufacturer's name>.

B. SBS-Modified Bituminous Roofing:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Flex Membranes International.

b. GAF Materials Corporation.

c. IKO.

d. Johns Manville.

e. Malarkey Roofing Company.

f. Siplast, Inc.

g. Soprema, Inc.

h. <Insert manufacturer's name>.

Retain "Source Limitations" Paragraph below if required to comply with FM Global, UL, or another building code, or to comply with provisions of manufacturer's special warranty. Consult manufacturer's literature because requirements vary.

C. Source Limitations: Obtain components including [roof insulation] [fasteners] <Insert products> for roofing system from [same manufacturer as roofing] [or] [manufacturer approved by roofing manufacturer].

2.2 PERFORMANCE REQUIREMENTS

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

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

Retain "Roofing System Design" Paragraph below if roofing system is to be designed to withstand uplift pressure established by ASCE/SEI 7. Indicate dimensions of corners, perimeter, and field of roof on Drawings.

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)>.

Retain "Solar Reflectance Index," "Energy Star Listing," or "Energy Performance" Paragraph below if "cool-roof" performance is required.

Retain "Solar Reflectance Index" Paragraph below if required for LEED-NC, LEED-CS, or LEED for Schools Credit SS 7.2. Requirement is minimum for roofs with slopes of 2:12 or less; revise if using roofs with slopes steeper than 2:12.

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

Retain "Energy Star Listing" Paragraph below for roofs that must comply with the DOE's ENERGY STAR requirements. The DOE's ENERGY STAR "Roof Products Qualified Product List" is available in PDF at www.energystar.gov.

E. Energy Star Listing: Roofing system shall be listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for low-slope roof products.

Usually retain "Energy Performance" Paragraph below for roofs that must comply with California Energy Commission's CEC-Title 24. Options are values required for low-slope roofs by prescriptive approach; revise if other values are required for building-envelope trade-off approach or whole-building performance approach. A list of products tested according to CRRC-1 with their test values is available in PDF at www.coolroofs.org.

F. Energy Performance: Roofing system shall have an initial solar reflectance of not less than [0.70] <Insert value> and an emissivity of not less than [0.75] <Insert value> when tested according to CRRC-1.

Retain one of three options in "Exterior Fire-Test Exposure" Paragraph below based on fire classification of roof assembly and roof covering. Delete paragraph if including exterior fire-test exposure in FM Global class designation.

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

Retain "Fire-Resistance Ratings" Paragraph below only if products specified are part of a fire-resistance-rated assembly. Indicate rating, testing agency, and testing agency's design designation on Drawings.

H. 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

Retain one of two "Base Sheet" paragraphs below if required by manufacturer's specifications. Roof assembly identification matrices and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" require a base sheet. Coated base sheets separate roofing from deck and support and cushion roofing from rough or irregular deck, and they provide a strong first layer to the roofing.

Retain first "Base Sheet" Paragraph below for coated glass-fiber base sheet, and retain one of two options. Type II is stronger and heavier than Type I. Both may be classified by UL as "Class G-2" coated base sheets.

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

Retain "Base Sheet" Paragraph below for coated glass-fiber venting base sheet. Venting base sheets may be used over insulating concrete decks or over existing roofing before reroofing. Review other options with roofing manufacturer, and revise description to suit Project.

B. Base Sheet: ASTM D 4897/D 4897M, Type II, venting, nonperforated, heavyweight, asphalt-impregnated and -coated, glass-fiber base sheet with coarse granule surfacing or embossed venting channels on bottom surface.

Modified bitumen protected roof assembly identification matrices and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" require a glass-fiber base-ply sheet. The term "glass-fiber base-ply sheet" is used in this Section to distinguish this part of roofing system from a conventional base sheet and from the bottom ply of a two-ply, modified bituminous roofing.

C. Glass-Fiber Base-Ply Sheet: ASTM D 2178, [Type IV] [Type VI], asphalt-impregnated, glass-fiber felt.

Retain "APP-Modified Asphalt Roofing Sheet" Paragraph and either "APP-Modified Asphalt Smooth-Surfaced Roofing Cap Sheet" or "APP-Modified Asphalt Granule-Surfaced Roofing Cap Sheet" Paragraph below for APP-modified asphalt system.

D. APP-Modified Asphalt Roofing Sheet: [ASTM D 6222/D 6222M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

E. APP-Modified Asphalt Smooth-Surfaced Roofing Cap Sheet: [ASTM D 6222/D 6222M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

F. APP-Modified Asphalt 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.

Retain "SBS-Modified Asphalt Roofing Sheet" Paragraph below and either "SBS-Modified Asphalt Smooth-Surfaced Roofing Cap Sheet" or "SBS-Modified Asphalt Granule-Surfaced Roofing Cap Sheet" Paragraph for SBS-modified asphalt system.

G. SBS-Modified Asphalt Roofing Sheet: [ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

H. SBS-Modified Asphalt Smooth-Surfaced Roofing Cap Sheet: [ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

I. SBS-Modified Asphalt Granule-Surface Roofing Cap Sheet: [ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; granule surfaced; suitable for application method specified.

2.4 BASE FLASHING SHEET MATERIALS

Retain "Backer Sheet" Paragraph, "APP-Modified Asphalt Backer Sheet" Paragraph, or "SBS-Modified Asphalt Backer Sheet" Paragraph below if backer sheet is required behind exposed flashing sheet. Coordinate selection with warranty duration.

Retain "Backer Sheet" Paragraph below if coated backer sheet is mechanically fastened over wood-sheathed parapet; although coated glass-fiber backer sheet is typical, coated organic backer sheet in second paragraph is also offered by some manufacturers.

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

B. APP-Modified Asphalt Backer Sheet: [ASTM D 6222/D 6222M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

C. SBS-Modified Asphalt Backer Sheet: [ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

Retain "APP-Modified Asphalt Smooth-Surfaced Flashing Sheet" Paragraph below for smooth-surfaced flashing sheet to be coated with roof coating and used with APP-modified roofing.

D. APP-Modified Asphalt Smooth-Surfaced Flashing Sheet: [ASTM D 6222/D 6222M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223/D 6223M, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

E. APP-Modified Asphalt 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: [White] [Gray] [Tan] <Insert color>.

F. SBS-Modified Asphalt Granule-Surfaced Flashing Sheet: [ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade G, Type I or II, SBS-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: [White] [Gray] [Tan] <Insert color>.

Metal-foil-surfaced flashing sheet is produced by several manufacturers for torch application and, in some cases, for hot-mopped application with SBS-modified roofing.

G. SBS-Modified Asphalt Metal-Foil-Surfaced Flashing Sheet: ASTM D 6298, metal-foil-surfaced SBS-modified asphalt sheet (reinforced with glass fibers); suitable for application method specified, and as follows:

Retain one of four options in "Foil Surfacing" Subparagraph below.

1. Foil Surfacing: [Aluminum] [Copper] [Stainless steel] [Aluminum, fluoropolymer-coated finish, of color and gloss selected by Architect from manufacturer's full range].

2.5 AUXILIARY ROOFING MATERIALS

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

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

Retain first subparagraph below if required for LEED-NC or LEED-CS Credit IEQ 4.1.

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. Multipurpose Construction Adhesives: 70 g/L.

c. Fiberglass Adhesives: 80 g/L.

d. Contact Adhesives: 80 g/L.

e. Other Adhesives: 250 g/L.

f. Nonmembrane Roof Sealants: 300 g/L.

g. Sealant Primers for Nonporous Substrates: 250 g/L.

h. Sealant Primers for Porous Substrates: 775 g/L.

Retain subparagraph below if required for LEED for Schools Credit IEQ 4.

3. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Retain "Asphalt Primer" Paragraph below if priming concrete roof deck.

B. Asphalt Primer: ASTM D 41/D 41M.

Retain "Roofing Asphalt" Paragraph below for roofing asphalt used with base sheets or glass-fiber base-ply sheets, and possibly with roofing membrane and base flashing. Roofing asphalt is not used to adhere APP-modified bituminous roofing or base flashings. See roofing manufacturer's written instructions for requirements. Although "steep" asphalt (Type III) is used, "extra steep" asphalt (Type IV) predominates.

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

Retain "Cold-Applied Adhesive" Paragraph below if adhering roofing or base flashing in cold-applied adhesives.

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

Retain "Asphalt Roofing Cement" Paragraph below if asphalt roofing cement is used to adhere flashings or integral metal sheet flashings and is acceptable to roofing system manufacturer.

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

F. 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.

Retain one of two "Insulation Cant Strips" paragraphs below, or delete both if using wood cants specified in Section 061000 "Rough Carpentry" or Section 061053 "Miscellaneous Rough Carpentry."

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

H. Insulation Cant Strips: ASTM C 208, Type II, Grade 1, cellulosic-fiber insulation board.

Retain "Separator Sheet" Paragraph below if separator sheet is required over roofing .

I. Separator Sheet: Polyethylene sheet, 4 mils (0.1 mm) thick, minimum.

2.6 COATING MATERIALS

Retain this article if roof coatings are required over smooth-surfaced, APP-modified bituminous base flashing. Coatings protect against UV exposure and degradation. Recoating may be required at five- to seven-year intervals, depending on severity of exposure.

A. Roof Coating: Acrylic elastomer emulsion coating, formulated for use on bituminous roof surfaces and complying with ASTM D 6083.

1. Color: [White] [Gray] [Buff] <Insert color>.

2.7 ROOF INSULATION

First option below corresponds to DiversiFoam's "Certifoam 40 Drainage Board," Dow Chemical's "Styrofoam Roofmate," and Owens Corning's "Foamular 404." Second option corresponds to DiversiFoam's "Certifoam Plaza Deck," Dow's "Styrofoam Plazamate," and Owens Corning's "Foamular 604." Usually retain Type VI; limit Type VII to roofs with heavy pedestrian traffic.

A. Extruded-Polystyrene Board Insulation: ASTM C 578, [Type VI, 1.8 lb/cu. ft. (29 kg/cu. m)] [Type VII, 2.2 lb/cu. ft. (35 kg/cu. m)] with two or four edges rabbeted.

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. DiversiFoam Products.

b. Dow Chemical Company (The).

c. Owens Corning.

d. Pactiv Corporation.

e. <Insert manufacturer's name>.

First option in "Mortar-Faced, Extruded-Polystyrene Board Insulation" Paragraph below describes "Lightguard," and second describes "Heavyguard" from T. Clear.

B. Mortar-Faced, Extruded-Polystyrene Board Insulation: ASTM C 578, Type VI, 1.8-lb/cu. ft. (29-kg/cu. m) minimum density, with tongue-and-groove edges on long dimension, and latex-modified cement mortar topping, [3/8 inch (9 mm) thick, 4.5 lb/sq. ft. (19.5 kg/sq. m)] [15/16 inch (23 mm) thick, 11 lb/sq. ft. (53.7 kg/sq. m)].

Retain "Products" Subparagraph and list of manufacturers and products below to require specific products or a comparable product from other manufacturers.

1. Products: Subject to compliance with requirements, [provide the following] [provide one of the following] [available products that may be incorporated into the Work include, but are not limited to, the following]:

a. T. Clear Corp; [Heavyguard] [Lightguard].

b. <Insert manufacturer's name; product name or designation>.

2.8 INSULATION ACCESSORIES

Protection mats in "Protection Mat" Paragraph below, sometimes called "filter fabrics" or "fabric mats," limit aggregate ballast movement and control insulation flotation in protected membrane roofing systems.

A. 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.

Retain "Metal Securement System" Paragraph below if T. Clear's proprietary metal securement system is required for mortar-faced board insulation. Specify gravel stop or counterflashing in Section 076200 "Sheet Metal Flashing and Trim" or Section 077100 "Roof Specialties" if required.

B. Metal Securement System: Perimeter securement flashing and strapping fabricated from stainless steel, a minimum of 0.031 inch (0.8 mm) thick. Provide fasteners as recommended by mortar-faced insulation manufacturer.

2.9 BALLAST

Retain "Aggregate Ballast" Paragraph below for aggregate-ballasted installations. If smooth-faced aggregate is preferred, verify availability and cost. Insert requirements for color if required.

A. Aggregate Ballast: Washed, crushed stone or smooth stone that withstands weather exposure without significant deterioration and does not contribute to membrane degradation; of the following size:

Retain one or more of three "Size" subparagraphs below to suit Project. Coordinate size of aggregate with optional paragraphs for ballast weight in Part 3.

1. Size: ASTM D 448, Size 5, ranging in size from 1/2 to 1 inch (13 to 25 mm).

2. Size: ASTM D 448, Size 4, ranging in size from 3/4 to 1-1/2 inches (19 to 38 mm).

3. Size: ASTM D 448, Size 2, ranging in size from 1-1/2 to 2-1/2 inches (38 to 63 mm).

Retain "Lightweight Roof Pavers" Paragraph below if covering entire roofed area with interlocking, lightweight roof pavers. Verify uplift wind resistance with interlocking roof-paver manufacturers.

B. Lightweight Roof Pavers: Interlocking, lightweight concrete units; grooved back, with four-way drainage capability; beveled, doweled, or otherwise profiled; and as follows:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Hanover Architectural Products.

b. Rapid Building Systems.

c. Roofblok Limited.

d. Westile Roofing Products.

e. <Insert manufacturer's name>.

Coordinate size selection in "Size" Subparagraph below with minimum paver coverage required, especially at corners, perimeter, penetrations, and above large wall openings. Paver sizes vary among manufacturers and include 8 by 16, 12 by 12, 12 by 16-1/2, and 12 by 18 inches (200 by 400, 300 by 300, 300 by 420, and 300 by 450 mm).

3. Size: <Insert actual size(s) of pavers>.

Insert weight of roof pavers in "Weight" Subparagraph below. SPRI identifies interlocking, lightweight roof pavers as weighing at least 10 lb/sq. ft. (50 kg/sq. m) but not exceeding 18 lb/sq. ft. (90 kg/sq. m). Dow Technote 508 requires a minimum of 11 lb/sq. ft. (55 kg/sq. m) and notes that the wind-resistance warranty is the responsibility of interlocking paver manufacturer. Verify availability with manufacturers.

4. Weight: <Insert weight or weight range>.

Retain one of two options in "Compressive Strength" Subparagraph below.

5. Compressive Strength: [2500 psi (17 MPa)] [5000 psi (34 MPa)] <Insert value>, minimum.

Retain normal-weight roof pavers in "Heavyweight Roof Pavers" Paragraph below if roof pavers are required to form walkways, to cover entire roofed area, or to replace aggregate ballast at roof perimeters, corners, and penetrations.

C. Heavyweight Roof Pavers: Heavyweight, hydraulically pressed concrete units, [square edged] [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; and as follows:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Hanover Architectural Products.

b. Rapid Building Systems.

c. Roofblok Limited.

d. Sunny Brook Pressed Concrete Co.

e. Wausau Tile Inc; Terra-Paving Div.

f. Westile Roofing Products.

g. <Insert manufacturer's name>.

Coordinate size selection in "Size" Subparagraph below with minimum paver coverage required, especially at corners, perimeter, penetrations, and above large wall openings. Consider handling of pavers as weight increases. Paver sizes vary among manufacturers and include 8 by 16, 12 by 12, 12 by 16-1/2, and 12 by 18 inches (200 by 400, 300 by 300, 300 by 420, and 300 by 450 mm).

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

Insert weight of roof pavers in "Weight" Subparagraph below. SPRI identifies heavyweight roof pavers as weighing 18 lb/sq. ft. (90 kg/sq. m) or more. Dow Technote 508 identifies two roof-paver minimum weights of 18 and 22 lb/sq. ft. (90 and 110 kg/sq. m), respectively; see Dow Technote 508 for details. Roof-paver weights vary; 18, 20, 22, and 24 lb/sq. ft. (90, 100, 110, and 120 kg/sq. m), minimum. Verify availability with manufacturers.

4. Weight: [18 lb/sq. ft. (90 kg/sq. m)] [22 lb/sq. ft. (110 kg/sq. m)] <Insert weight>.

Retain one of two options in "Compressive Strength" Subparagraph below.

5. Compressive Strength: [7500 psi (52 MPa)] [6500 psi (45 MPa)] <Insert value>, minimum.

PART 3 -  EXECUTION

3.1 ROOFING INSTALLATION

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. Membrane: [MBA (APP)] [MBS (SBS)].

2. Deck Type: C (concrete or nonnailable).

APP-modified asphalt roofing sheets are not adhered by mopping with hot asphalt.

3. Adhering Method: [T (torched)] [M (mopped)] [L (cold-applied adhesive)].

4. Base Sheet: One.

5. Number of Glass-Fiber Base-Ply Sheets: One.

6. Number of Modified Asphalt Sheets: Two.

7. Surfacing Type: P (protected).

Retain first paragraph below if roof slope exceeds minimum permitted by roofing system manufacturer. Revise minimum roof slope to suit application.

B. Where roof slope exceeds [1/2 inch per 12 inches (1:24)] [3/4 inch per 12 inches (1:18)] <Insert slope>, install roofing sheets parallel with slope.

C. 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.

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

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

Retain appropriate installation method in subparagraphs below. Spot or strip mop venting base sheets, because they vent laterally.

1. Spot or strip mop to substrate with hot roofing asphalt.

2. Adhere to substrate in a [solid mopping of hot roofing asphalt] [uniform coating of cold-applied adhesive].

F. 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 glass-fiber base-ply sheets over and terminate beyond cants. 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.

G. 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.

Subparagraph below may be required, depending on type of reinforcement and type of bonding adhesive, or, in colder weather, to minimize creases and fishmouths and to permit sheet to lay flat. Verify need with manufacturer. Delete if not applicable.

1. Unroll roofing sheets and allow them to relax for minimum time period required by manufacturer.

H. 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.

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

3.2 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, and secure to substrates according to roofing system manufacturer's written instructions.

Retain one of three "Flashing-Sheet Application" subparagraphs below or revise to suit Project.

1. Flashing-Sheet Application: Adhere flashing sheet to substrate in cold-applied adhesive.

2. Flashing-Sheet Application: Adhere flashing sheet to substrate in asphalt roofing cement.

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

Revise dimensions in first paragraph below if required. Verify minimum and maximum height limits with manufacturers if necessary. NRCA recommends a minimum base-flashing height of 8 inches (200 mm) and a maximum of 24 inches (600 mm).

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

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

Revise first paragraph below to describe a particular stripping arrangement if required. Manufacturers offer many variations of stripping-in metal flanges and horizontal legs of metal edgings. Some roofing manufacturers show metal items set on either base sheet or strip of modified bituminous membrane where water flow is toward, rather than away from, metal item. Cap or finish sheet extends over metal, minimizing water flow against an exposed lap seam.

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

Delete "Roof Drains" Paragraph below if no interior roof drains. NRCA recommends flashing size below, whereas some roofing manufacturers permit 27-inch- (685-mm-) square units.

E. Roof Drains: Set [30-by-30-inch (760-by-760-mm)] <Insert dimensions> metal flashing in bed of asphaltic adhesive on roofing. Cover metal flashing with roofing cap-sheet stripping, and extend a minimum of [4 inches (100 mm)] [6 inches (150 mm)] beyond edge of metal flashing onto field of roofing. Clamp roofing, metal flashing, and stripping into roof-drain clamping ring.

3.3 COATING INSTALLATION

Retain this article if coatings are required.

A. Apply coating to base flashings according to manufacturer's written instructions, by spray, roller, or other suitable application method.

3.4 INSULATION INSTALLATION

A. Loosely lay separator sheet over cooled roofing membrane, with minimum 2-inch (50-mm) side laps and 4-inch (150-mm) end laps.

B. Loosely lay board insulation units over roofing, with long joints of insulation in continuous straight lines and with end joints staggered between rows. Abut edges and ends between units.

C. Install one or more layers of insulation to achieve required thickness over roofing. Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Retain subparagraph below if required, or revise to suit Project. Revise if one or more insulation layers are topped with a final layer of mortar-faced board insulation.

1. Where overall insulation thickness is 2 inches (50 mm) or more, install required thickness in two or more layers, with joints of each succeeding layer staggered over joints of previous layer a minimum of 6 inches (150 mm) in each direction.

Retain paragraph below for aggregate ballast. Geotextile fabric is usually omitted under roof-paver ballast.

D. Install geotextile fabric over insulation, overlapping edges and ends at least 12 inches (300 mm). Do not lap ends of fabric sheets within 72 inches (1800 mm) of roof perimeter. Extend fabric 2 to 3 inches (50 to 75 mm) above ballast at perimeter and penetrations. Apply additional layer of fabric around penetrations to prevent aggregate from getting between penetration and insulation. Do not cover drains or restrict water flow to drains.

3.5 BALLAST INSTALLATION

Retain this article if aggregate ballast or a combination of roof pavers and aggregate ballast are required, and delete "Roof-Paver Installation" Article below. Loads and roof perimeter and corner dimensions below are based on Dow Technote 508. Revise if using SPRI RP-4 or another design source, because requirements may vary.

Retain option in paragraph below if roof-paver ballast is required.

A. To roofed area, apply aggregate ballast uniformly over geotextile fabric at rate required by insulation manufacturer, but not less than the following, carefully spreading aggregate to not damage roofing and base flashings.[ Install roof-paver ballast according to insulation manufacturer's written instructions]. Apply ballast as insulation is installed, leaving roofing insulated and ballasted at end of workday.

"Ballast" Subparagraph below corresponds to Dow's "Standard Design." Retain second option for ballast loads for roof perimeter, corners, and penetration loads for insulation 3 inches (75 mm) or thicker.

1. Ballast: [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 5 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and corners and [24 inches (600 mm)] <Insert dimension> of roof penetrations; 10 lb/sq. ft. (50 kg/sq. m), Size 5 aggregate elsewhere.

Retain first subparagraph below for Dow's "Standard Design" if partially replacing aggregate ballast with roof pavers. Coordinate size of roof pavers with "Ballast" Article to exceed minimum dimensions identified by Dow.

a. Install one row of roof pavers in lieu of aggregate ballast at roof perimeter, corners, and penetrations.

Retain one of first two "Ballast" subparagraphs below for Dow's "Design #1." Retain second option in first subparagraph below for insulation 3 inches (75 mm) or thicker. Retain second subparagraph if combining aggregate ballast with roof pavers. Coordinate size of roof pavers with "Ballast" Article.

2. Ballast: [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 4 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and corners and [24 inches (600 mm)] <Insert dimension> of roof penetrations; 12 lb/sq. ft. (60 kg/sq. m), Size 4 aggregate elsewhere.

3. Ballast: 12 lb/sq. ft. (60 kg/sq. m), Size 4 aggregate to field of roof; install two rows of roof pavers at roof perimeter, corners, and penetrations according to insulation manufacturer's written instructions.

Retain one of first two "Ballast" subparagraphs below for Dow's "Design #2." Retain first subparagraph for aggregate ballast with roof pavers at corners. Retain second option in first subparagraph below for insulation 3 inches (75 mm) or thicker. Retain second subparagraph if combining aggregate ballast with roof pavers at roof perimeters, corners, and penetrations. Coordinate size of roof pavers with "Ballast" Article.

4. Ballast: [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 2 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and 24 inches (600 mm) of roof penetrations; 13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof; and install three rows of roof pavers at corners of roof according to insulation manufacturer's written instructions. Mechanically fasten securement strapping to center of first perimeter corner row of roof pavers.

5. Ballast: 13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof; and install three rows of concrete pavers at roof perimeter, corners, and penetrations according to insulation manufacturer's written instructions. Mechanically fasten securement strapping to center of first perimeter and perimeter corner row of roof pavers.

Retain "Ballast" Subparagraph below for Dow's "Design #3." Retain second option for ballast load at roof penetrations for insulation 3 inches (75 mm) or thicker. Coordinate size of roof pavers with "Ballast" Article.

6. Ballast: [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 2 aggregate within 24 inches (600 mm) of roof penetrations; 13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof; and install four rows of roof pavers at roof perimeter and corners according to insulation manufacturer's written instructions. Mechanically fasten securement strapping to center of first two perimeter and perimeter corner rows of roof pavers.

Retain "Walkway Pavers" Subparagraph below with "Ballast" Subparagraph retained above if required. Roofing manufacturers recommend walkway pavers in place of ballast in areas subject to service traffic.

7. Walkway Pavers: Install walkways formed from [one row] [two rows] of roof pavers, loosely laid and butted.

3.6 ROOF-PAVER INSTALLATION

Retain this article if covering roofed area with roof pavers instead of aggregate ballast. Roof perimeter and corner securement requirements are based on Dow Technote 508.

A. Interlocking Roof Pavers: Install interlocking roof pavers over roofed area according to manufacturer's written instructions.

Retain one of three paragraphs below for roof pavers installed over insulation. First paragraph corresponds to Dow's Technote 508 "Standard Design" and "Design #1"; second, to "Design #2"; and third, to "Design #3."

B. Install roof pavers over roofed area according to insulation manufacturer's written instructions.

C. Install roof pavers over roofed area according to insulation manufacturer's written instructions. Mechanically fasten roof-paver metal straps to center of first perimeter and first perimeter corner row of roof pavers.

D. Install roof pavers over roofed area according to insulation manufacturer's written instructions. Mechanically fasten roof-paver metal straps to center of first two perimeters and first two perimeter corner rows of roof pavers.

3.7 MORTAR-FACED BOARD INSULATION INSTALLATION

Retain this article if using proprietary mortar-faced board insulation over entire roofed area.

A. Install mortar-faced board insulation loosely laid, according to manufacturer's written instructions, with tongue-and-groove joints nested. Stagger end joints of adjoining rows and abut insulation.

Retain one of or both subparagraphs below. Retain first if securing mortar-faced board insulation with metal strapping at penetrations and perimeters. Revise below if a more elaborate description of perimeter edge conditions is required. Requirements differ depending on whether a parapet wall or a gravel stop is detailed on Drawings. Coordinate inclusion of gravel stop or counterflashing for parapet with Section 076200 "Sheet Metal Flashing and Trim" or Section 077100 "Roof Specialties" as applicable.

1. Mechanically fasten metal securement strapping at penetrations and at perimeter edges of mortar-faced board insulation.

Retain subparagraph below if securing proprietary mortar-faced board insulation with roof pavers in addition to metal perimeter securement.

2. Over mortar-faced board insulation, install roof pavers on roof perimeter and corners according to manufacturer's written instructions.

Retain paragraph below if securing proprietary mortar-faced board insulation with roof pavers alone, which is manufacturer's preferred method of perimeter securement.

B. Install [one row] [two rows] of 24-inch- (600-mm-) wide roof pavers to roof perimeter, corners, and penetrations according to mortar-faced board insulation manufacturer's written instructions.

END OF SECTION 075552
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