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SPEC NOTE: This Section is intended to be used for Green Roof applications where trees, shrubs, ground cover, grass, and walking pavers are used at a roof top area.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C578-[11be1], Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
.2 ASTM C726-[12], Standard Specification for Mineral Fiber Roof Insulation Board.
.3 ASTM C728-[05(2010)], Standard Specification for Perlite Thermal Insulation Board.
.4 ASTM C1002-[07], Standard Specification for Steel Self-Piercing, Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs.
.5 ASTM C1177/C1177M-[08], Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.
.6 ASTM D41/D41M-[11], Standard Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing.
.7 ASTM D312-[00(2006)], Asphalt Used in Roofing.
.8 ASTM D448-[08], Standard Classification for Sizes of Aggregate for Road and Bridge Construction.
.9 ASTM D2178-[04], Standard Specification for Asphalt Glass Felt Used in Roofing and Waterproofing.
.10 ASTM D6162-[00a(2008)], Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using a Combination of Polyester and Glass Fibre Reinforcements.
.11 ASTM D6163-[00(2008)], Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Glass Fibre Reinforcements.
.12 ASTM D6164/6164M-[11], Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester Reinforcements.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 Canadian General Standards Board (CGSB)
.1 CGSB 37-GP-9Ma-[83], Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and Waterproofing.
.2 CGSB 37-GP-56M-[80b(A1985)], Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing.
.3 CAN/CGSB-51.33-[M89], Vapour Barrier Sheet, Excluding Polyethylene, for Use in Building Construction.
.4 Canadian Roofing Contractors Association (CRCA)
.1 CRCA Roofing Specifications Manual, [2011].
.5 CSA International
.1 CAN/CSA-A123.4-[04(R2008)], Asphalt for Construction of Built-Up Roof Coverings and Waterproofing Systems.
.2 CAN/CSA-A123.16-[04(R2009)], Asphalt-Coated Glass-Base Sheet.
.6 Factory Mutual (FM Global)
.1 FM Approval Standard #4470-[2010], Standard for Single-Ply, Polymer-Modified Bitumen, Sheet, Built-Up Roof (BUR) and Liquid Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof Deck Construction.
.2 FM Roof Assembly Classifications.
.7 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.8 Underwriters' Laboratories of Canada (ULC)
.1 CAN/ULC-S701-[11], Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.
.2 ULC - List of Equipment and Materials for:
.1 Building Materials.
.2 Fire Resistance.
.3 Fire Stop Systems and Components.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [roofing materials]and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [2]copies of most recent technical roofing components data sheets describing materials' physical properties of the following materials: [, bitumen] [, base flashing] [membrane] [, insulation].
.3 Submit [2]copies of WHMIS MSDS in accordance with Section [01 35 29.06- Health and Safety Requirements] [01 35 43- Environmental Procedures].
.1 Indicate VOC content for:
.1 Primers.
.2 Asphalt.
.3 Sealers.
.4 Filter fabric.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.1 Indicate [setting plan for insulation,] [control joints] [direction of laps,] [base flashing details] [layout of seams,].
SPEC NOTE: Utilize the following paragraph for submission of physical samples for selection of finish, colour, texture, etc.
.4 Samples:
.1 Submit [2] samples [bedding soil] [2.2 kg containers of roofing aggregate] [304.8 mm long pieces of insulation] [pavers].
.5 Source Quality Control Submittals:
.1 Submit manufacturer's certificate certifying that [products]meet or exceed [specified requirements].
SPEC NOTE: Only include the following paragraphs if a manufacturer's warranted roof system is specified.
.6 Manufacturers Reports:
.1 Submit manufacturer's field reports.
.2 Indicate procedures followed, ambient temperatures, and wind velocity during application, [_____].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.7 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.4 QUALITY ASSURANCE
SPEC NOTE: Complete the following paragraph with requirements that identify either the Canadian Roofing Contractor's Association quality manual or one provided by a provincial/territorial roofing association. It is also important to have drawing details describe penetration-thru-membrane conditions, height of membrane return at parapet conditions, cant, flashing, and counter-flashing details.
.1 Perform Work in accordance with [CRCA Roofing Specifications' Manual] [Manufacturer's instructions].
.2 [DCC Representative] [Consultant] [Departmental Representative]will engage independent inspection [and testing]to confirm specification requirements.
SPEC NOTE: Include the following paragraph only when the costs of acquiring the specified standards are justified.
.3 Maintain [1 copy]of [each]document on site.
.4 Qualifications:
.1 Manufacturer: company specializing in manufacturing products specified in this section with [3]years [documented]experience.
.2 Applicator: company specializing in performing work of this section [approved by membrane manufacturer] [with  [documented] [5] experience].
.5 Mock-ups:
SPEC NOTE: Use this article for full sized erected assemblies required for review of construction, co-ordination of work of several sections, testing, or observation of operation.
.1 Construct mock-up of roof membrane assembly and associated components and accessories to Section [01 45 00- Quality Control].
.2 Mock-up size: [3 x 3]m including membrane, insulation, [water pervious fabric,] ballast, and typical base and counter flashings in accordance with Section [_____]
.3 Locate mock-up where indicated.
.4 Mock-up may [not]remain as part of the Work.
1.5 REGULATORY REQUIREMENTS
.1 Conform to [applicable]code for roof assembly fire hazard requirements.
SPEC NOTE: Edit the following paragraphs as appropriate to code, Owner, or Owner's Insurance Underwriter requirements. Insurance underwriters will assess an Owner's building for floor and roof assembly types and determine insurance premiums accordingly. Delete paragraphs if inapplicable.
.2 ULC: class [A]Fire Hazard Classification.
.3 FM: Roof Assembly Classification, of class [1]Construction.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store rolls of felt and membrane in upright position. Store membrane rolls with selvage edge up.
.3 Remove only in quantities required for same day use.
.4 Place plywood runways over work to enable movement of material and other traffic.
.5 Store sealants at +5 degrees C minimum.
.6 Store and protect [roofing materials]from [nicks, scratches, and blemishes].
.7 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [pallets,] [padding,] [packaging materials]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
1.7 FIRE PROTECTION
.1 Fire Extinguishers: maintain [stored pressure rechargeable type] [cartridge operated type] [1]with [hose and]shut-off nozzle, ULC labelled for A, B and C class protection. Size[s] [1.14] [4.5] [14] [2.25] [9]kg [or as indicated]on roof per torch applicator, within 10 m of torch applicator.
.2 Maintain fire watch for [1]hour after each days roofing operations cease.
1.8 SITE CONDITIONS
.1 Ambient Conditions:
.1 Do not install roofing [during inclement weather]when temperature remains below -18 degrees C for torch application, or [to manufacturers' recommendations] [-10 degrees C]for mop application.
.2 Minimum temperature for solvent-based adhesive is -5 degrees C.
.3 Install roofing on dry deck, free of snow and ice, use only dry materials and apply only during weather that will not introduce moisture into roofing system.
.4 Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed during same day.
1.9 WARRANTY
SPEC NOTE: This article extends the warranty period beyond one year. Extended warranties add to the construction cost and may present difficulties to the Owner in enforcing them. Specify with caution.
SPEC NOTE: Use the following paragraph for Federal Government projects.
.1 For Work in this Section [07 55 63- Vegetated Protected Membrane Roofing], 12 months warranty period  is extended to [24]months.
SPEC NOTE: Use the following paragraph for Private Sector projects. Verify extension of warranty period beyond 1 year with Owner/Contractor.
.2 Contractor warrants that modified bituminous roofing and membrane flashings will stay in place and remain leak proof in accordance with General Conditions (GC) - [CCDC GC 12.3], but for [24]months.
Part 2 Products
2.1 SYSTEM DESCRIPTION
SPEC NOTE: Use this article carefully; restrict paragraph statements to describe components used to create the assembly. The second optional paragraph should identify a roofing associations' specification number or assembly identification. If using this approach, ensure insulation type is identified.
.1 Modified Bitumen Protected Membrane Roofing System:
.1 [2]ply membrane assembly.
.2 Loose laid insulation cover.
.3 [Soil] [and aggregate]fill with geotextile soil stabilizer.
.4 [Paver] [Stone] [Soil] [Gravel]ballast.
2.2 MANUFACTURERS - MEMBRANE MATERIALS
SPEC NOTE: This article is intended for Private Sector projects ONLY. In this article, list the manufacturers acceptable for this project. In the first paragraph, identify the one manufacturer and the model name or number of the product upon which this section is based. In the second paragraph, list other acceptable manufacturers. If product substitution is allowed, include the last paragraph.
.1 [_____][_____]
.2 Other acceptable manufacturers offering similar products.
.1 [_____][_____]
.2 [_____][_____]
.3 [_____][_____]
.3 Substitutions: [not permitted] [refer to Section 01 61 00- Common Product Requirements].
2.3 DECK PREPARATION AND COVERING
SPEC NOTE: When support panels are required for substrate, select one of the following three paragraphs to suit project requirements. Ensure deck covering thicknesses are shown on drawings and edit specification to suit. Gypsum board sheathing is a weather resistant gypsum board and is a different product than water-resistant gypsum board. Consider using glass mat gypsum or cementitious board as an alternate choice for thermal barrier, underlayment, overlayment or recovery board.
.1 Gypsum Board Sheathing: to ASTM C36/C36M [standard] [thickness as indicated] [Type X] [[9.5] [12.7] mm thick].
.2 Cementitious Board: to [ [_____]  mm thick] [thickness as indicated].
.3 Glass Mat Gypsum Board: to [ASTM C1177] [thickness as indicated] [ [_____] mm thick].
.4 No. 15 lb asphalt saturated [glass fibre] [organic]: to [CAN/CSA-A123.4 ] [ASTM D2178].
SPEC NOTE: When using asphalt in roofing system, select Type 2 asphalt for roof slopes up to 1 in 16, and Type 3 asphalt for roof slopes greater than or equal to 1 in 16.
SPEC NOTE: For the following two paragraphs, when choosing Canadian reference standard, delete ASTM reference.
.5 Asphalt Bitumen: to [CAN/CSA-A123.4] [ASTM D312], Type [3] [2].
.6 Deck Primer: asphalt primer to [ASTM D41/D41M] [CGSB 37-GP-9Ma].
SPEC NOTE: Use the following paragraph when a primer is required on concrete, metal, wood or porous (glass mat gypsum board) substrates in order to improve adhesion of self-adhesive membranes at temperatures above -10 degrees C, as in flashing base materials for parapet walls. Normally this primer is a blend of SBS synthetic rubbers, volatile solvents and adhesive enhancing additives. Verify with manufacturer
.7 Self-adhesive Membrane Primer: [_____]
SPEC NOTE: Edit the following descriptive specifications to identify project requirements and to eliminate any conflict with manufacturers' products specified above.
2.4 MEMBRANE
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard, delete ASTM references.
.1 Base Sheet: to [polyester fibres to ASTM D6164/D6164M] [glass fibres to ASTM D6163] [combination of polyester and glass fibres to ASTM D6162] [CGSB 37-GP-56M].
.1 [Styrene-Butadiene-Styrene (SBS) elastomeric polymer] [Atactic Polypropylene (APP) thermoplastic polymer], prefabricated sheet, [_____]reinforcement, weighing [polyester]g/m2.[100] [180]
SPEC NOTE: In the following paragraph, usually Type 2 is used for protected membrane applications.
.2 Type [fully adhered] [2,] [1,].
SPEC NOTE: SBS membrane is generally supplied granule surfaced and APP membrane is generally supplied metallic surfaced or plain surfaced. Base sheets membranes are generally supplied surfaced with sand or polyethylene.
.3 Class [C - plain surfaced] [A - granule surfaced].
.4 Grade [1 - standard service] [heavy duty service].
SPEC NOTE: Specify bottom surface of base sheet. Specify top surface of base sheet to match bottom surface of cap sheet. Specify sanded surfaces for hot asphalt application and polyethylene surfaces for torch application.
.5 Top and Bottom Surfaces:
.1 [Sanded/sanded] [Sanded/polyethylene].
SPEC NOTE: The following properties are typical for 180 grams/metre membrane. Edit to suit project requirements.
.6 Base Sheet Membrane Properties: to [CGSB 37-GP-56M].
.1 Strain energy (longitudinal/transversal): [9.0/7.0] [8.1/8.8]kN/m.
.2 Breaking strength (longitudinal/transversal): [17.0/18.0] [17.0/12.5]kN/m.
.3 Ultimate elongation (longitudinal/transversal): [60/70] [60/65]%.
.4 Tear resistance: [60] [85]N.
.5 Cold bending at -30 degrees C: no cracking.
.6 Softening point: &gt; 110 degrees C.
.7 Static puncture resistance: &gt; [400] [300].
.8 Dimensional stability: [-0.3]/ [0.3]%.
.7 ULC Certification: Class [B] [A].
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard, delete ASTM references. When available choose a membrane that contains a root repellent agent in the bitumen designed for use in landscaped systems. If not, include a root repellent paragraph requirement.
.2 Cap Sheet Membrane: to [polyester fibres to ASTM D6164/D6164M] [glass fibres to ASTM D6163] [combination of polyester and glass fibres to ASTM 6162] [CGSB 37-GP-56M].
.1 [Atactic Polypropylene (APP) thermoplastic polymer] [Styrene-Butadiene-Styrene (SBS) elastomeric polymer  [with root repellent agent]], prefabricated sheet, [glass] [polyester]reinforcement, having nominal weight of [250] [180]g/m2.
SPEC NOTE: In the following paragraph, usually Type 2 is used for protected membrane applications.
.2 Type [fully adhered] [1,] [2,].
SPEC NOTE: SBS membrane is generally supplied granule surfaced and APP membrane is generally supplied metallic surfaced or plain surfaced.
.3 Class [C-plain surfaced] [B-metallic surfaced] [A-granule surfaced].
.1 Colour for granular surface: [brown] [sienna] [green] [blue] [black] [gray] [red].
.4 Grade [1-standard service] [heavy duty service].
SPEC NOTE: Specify bottom surface of cap sheet to match top surface of base sheet. Specify sanded surface for hot asphalt application and polyethylene surface for torch application.
.5 Bottom surface [polyethylene] [sanded].
SPEC NOTE: The following properties are typical for 250 grams/metre membrane. Edit to suit project requirements.
.6 Cap sheet membrane properties: to [CGSB 37-GP-56M].
.1 Strain energy (longitudinal/transversal): [13.0/10.0] [11.0/11.4]kN/m.
.2 Breaking strength (longitudinal/transversal): [25.0/16.0]kN/m.
.3 Ultimate elongation (longitudinal/transversal): [60/65] [63/73]%.
.4 Tear resistance: [80]N.
.5 Cold bending at -30 degrees C: no cracking.
.6 Softening point: &gt; 110 degrees C.
.7 Static puncture resistance: &gt; [400] [370]N.
.8 Dimensional stability: [-0.2]/ [0.2]%.
.7 ULC Certification: Class [A] [B].
SPEC NOTE: If above selected cap sheet membrane does not contain a root repellent agent in the bitumen, use the following paragraph to provide the requirement to prevent roots of plant life from penetrating roof membrane seams.
.8 Anti-root Chemical Formulation: [_____]
2.5 POLYSTYRENE INSULATION
SPEC NOTE: For aged thermal resistance values of various closed-cell insulating foam products including extruded polystyrene, polyurethane and polyisocyanurate, refer to CAN/ULC-S770 Standard Test Method For Determination of Long-Term Thermal Resistance (LTTR) of Closed-Cell Thermal Insulating Foams.
SPEC NOTE: For extruded polystyrene insulation (XPS) used in roofing applications, ship lap insulation board edges are the most prevalent unless higher density XPS boards (i.e. 275 kPa, 415 kPa or 690 kPa with butt edges) or special channel vent roof insulation are required.
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard, delete ASTM reference.
.1 Insulation to: extruded polystyrene board [CAN/ULC-S701, Type  [IV] [III]] [ASTM C578 Type  [VII] [IV] [VI] ,]with the following characteristics:
SPEC NOTE: Select compressive strength when using CAN/ULC-S701 as a reference and select board density when using ASTM C578 as reference standard.
.1 [Board Density: [_____]  kg/m3] [Compressive Strength: minimum  [240] kPa].
.2 Board Size: [609.6 x 1219.2 mm] [as indicated].
.3 Board Thickness: [as indicated] [ [_____] mm].
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard use Thermal Resistance, and choosing using ASTM reference, use Thermal Conductivity.
.4 [Thermal Resistance per 25 mm thickness  [0.87] m2c/w] [Thermal Conductivity: KSI factor of  [0.35]].
.5 Board Edges: [Shiplapped and channel cut on bottom for drainage] [Shiplapped] [Butt edges].
2.6 FLASHINGS
SPEC NOTE: Select flashings compatible with modified asphalt membrane and asphalt bitumen if specified.
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard, delete ASTM references. Use the following paragraph for non flame sensitive substrates.
.1 Base Sheet Flashing: to [CGSB 37-GP-56M] [glass fibres to ASTM D6163] [polyester fibres to ASTM D6164/D6164M] [combination of polyester and glass fibres to ASTM D6162].
.1 [Atactic Polypropylene (APP) thermoplastic polymer] [Styrene-Butadiene-Styrene (SBS) elastomeric polymer], prefabricated sheet, [glass] [polyester]reinforcement, weighing [100] [180]g/m2.
SPEC NOTE: In the following paragraph, usually Type 2 is used for protected membrane applications.
.2 Type [2,] [fully adhered] [1,].
SPEC NOTE: SBS membrane is generally supplied granule surfaced and APP membrane is generally supplied metallic surfaced or plain surfaced. Base sheets membranes are generally supplied surfaced with sand or polyethylene.
.3 Class [A - granule surfaced] [C - plain surfaced].
.4 Grade [1 - standard service] [heavy duty service].
SPEC NOTE: Specify bottom surface of base sheet. Specify top surface of base sheet to match bottom surface of cap sheet. Specify sanded surfaces for hot asphalt application and polyethylene surfaces for torch application.
.5 Top and bottom surfaces:
.1 [Sanded/polyethylene] [Sanded/sanded].
SPEC NOTE: The following properties are typical for 180 grams/metre membrane. Edit to suit project requirements.
.6 Base sheet membrane properties: to [CGSB 37-GP-56M].
.1 Strain energy (longitudinal/transversal): [9.0]/ [7.0]kN/m.
.2 Breaking strength (longitudinal/transversal): [17.0]/ [12.5]kN/m.
.3 Ultimate elongation (longitudinal/transversal): [60]/ [65]%.
.4 Tear resistance: [60]N.
.5 Cold bending at -30 degrees C: no cracking.
.6 Softening point: &gt; 110 degrees C.
.7 Static puncture resistance: &gt; [400]N.
.8 Dimensional Stability: [-0.3]/ [0.3]%.
.7 ULC certification: Class [B] [A].
SPEC NOTE: For flame sensitive substrates, as in wood parapet walls select a self-adhesive membrane by same manufacturer as roofing membrane.
.2 Self-adhesive Base Sheet Membrane: [_____]
SPEC NOTE: For the following paragraph, when choosing Canadian reference standard, delete ASTM references. Use the following paragraph for non flame sensitive substrates.
.3 Cap Sheet Membrane: to [CGSB 37-GP-56M] [glass fibres to ASTM D6163] [polyester fibres to ASTM D6164/D6164M] [combination of polyester and glass fibres to ASTM D6162].
.1 [Atactic Polypropylene (APP) thermoplastic polymer] [Styrene-Butadiene-Styrene (SBS) elastomeric polymer  [with flame-retarding agent]], prefabricated sheet, [polyester] [glass]reinforcement, having nominal weight of [250] [180]g/m2.
SPEC NOTE: In the following paragraph, usually Type 2 is used for protected membrane applications.
.2 Type: [2,] [fully adhered] [1,].
SPEC NOTE: SBS membrane is generally supplied granule surfaced and APP membrane is generally supplied metallic surfaced or plain surfaced.
.3 Class: [A-granule surfaced] [C-plain surfaced] [B-metallic surfaced].
.1 Colour for granular surface: [blue] [brown] [sienna] [gray] [green] [black] [red].
.4 Grade: [1-standard service] [heavy duty service].
SPEC NOTE: Specify bottom surface of cap sheet to match top surface of base sheet. Specify sanded surface for hot asphalt application and polyethylene surface for torch application.
.5 Bottom surface [polyethylene] [sanded].
SPEC NOTE: The following properties are typical for 250 grams/metre membrane. Edit to suit project requirements.
.6 Cap sheet membrane properties: to [CGSB 37-GP-56M].
.1 Strain energy (longitudinal/transversal): [13.0]/ [10.0]kN/m.
.2 Breaking strength (longitudinal/transversal): [25.0]/ [16.0]kN/m.
.3 Ultimate elongation (longitudinal/transversal): [60]/ [65]%.
.4 Tear resistance: [80]N.
.5 Cold bending: at -30 degrees C, no cracking.
.6 Softening point: &gt; 110 degrees C.
.7 Static puncture resistance: &gt; [370]N.
.8 Dimensional Stability: [-0.2]/ [0.2]%.
.7 ULC Certification: Class [B] [A].
SPEC NOTE: For flame sensitive substrates, as in wood parapet walls select a self-adhesive membrane by same manufacturer as roofing membrane.
.4 Self-adhesive Cap Sheet Membrane: [_____]
.5 Protective Counter Flashings: [_____].[07 62 00- Sheet Metal Flashing and Trim]
SPEC NOTE: Exercise caution in specifying prefabricated joint components. Site workmanship quality may result in failure at the joints and junctions. Consider detailing or referencing "Roof Divider" details at wood curb, cant strips, and associated flashings. Select one or both of the following option paragraphs.
.6 Manufactured Roof Specialties: specified in Section [07 95 23- Manufactured Roof Expansion Joints].
.7 Control or Expansion Joint Flashing:
.1 [Sheet] [Butyl], metal counter flashings and [wood]materials.
.2 Waterproofing membrane: [polyester fabric] [by same manufacturer as roofing membrane] [, with root repellent agent] [Styrene-Butadiene-Styrene (SBS) elastomeric polymer]reinforced, [, upper surface with aluminum foil adhered to center of membrane and covered by protective silicone paper to be removed during application] [70] [under face covered with polyethylene film]g/m2.
.1 Nominal thickness [4.0] mm, width [450]mm.
2.7 BALLAST
SPEC NOTE: Select one or more of the following ballast materials, depending on project requirements.
.1 Aggregate: sound, hard, washed, [stone,] [19] [crushed gravel,]mm minimum to [38]mm maximum size. Fines aggregate not less than 13 mm, free from fines, organic material, long splinters, moisture, ice and snow.
.2 Pavers: precast concrete units, 28 MPa air entrained mix; [600 x 600 x 50]mm size, [broom] [smooth]finish.
.3 Paver Levelling Pads: [injection moulded plastic, weathering grade, cruciform shape, configured to permit adjustment to height].
2.8 ACCESSORIES
SPEC NOTE: Select one of the following two paragraphs. The use of a sloped cant is optional with SBS membranes.
.1 Fibre Cant and Tapered Edge Strips: asphalt impregnated wood fibreboard, preformed to [, to measure 140 mm on slope] [45 degree angle] [configuration as detailed].
.2 Wood Cant Strip: in accordance with Section [06 10 00.01- Rough Carpentry - Short Form].
SPEC NOTE: In the following two paragraphs, select either sheathing adhesive or mechanical fasteners.
.3 Sheathing Adhesive: non-combustible type, for adhering gypsum sheathing to metal deck.
.4 Sheathing Fasteners: [ASTM C1002,]steel drill type, for mechanical attachment of gypsum sheathing to metal deck.
.5 Insulation Fasteners to Deck: fasteners and plates to meet [FM Approval Standard  [# 4470]]for wind uplift and corrosion resistance.
.6 Sheathing Joint Tape: [heat resistant] [paper]type.
.7 Roofing Nails: galvanized or non-ferrous type, size as required to suit application.
.8 Water Pervious Fabric: [UV resistant] black open weave [polyolefin] [polyester]. Fabric to meet approval of insulation manufacturer.
SPEC NOTE: The following paragraph includes paint for top coating the polystyrene insulation surface. This coating is for decorative purposes only. Without the paint coating, minor degradation of the insulation cells at the surface may occur.
.9 Protective Paint: [white]colour latex, [as per insulation manufacturer's recommendation] [residential quality].
SPEC NOTE: Include the following paragraph for concrete clad insulation boards.
.10 Insulation Perimeter Restraint: metal edge device configured to restrain insulation boards in position and provide top flashing over ballast to system.
Part 3 Execution
3.1 EXAMINATION
.1 Do examination, preparation and roofing Work in accordance with[CRCA Roofing Specification Manual] [Roofing Manufacturer's Specification Manual] [[Territorial] [Provincial] Roofing Association Manual], particularly for fire safety precautions, and to [FM] [ULC]Design No. [_____]
.2 Inspect with [DCC Representative] [Consultant] [Departmental Representative]deck conditions including parapets, construction joints, roof drains, plumbing vents and ventilation outlets to determine readiness to proceed.
SPEC NOTE: Select and edit the following paragraphs to suit the deck type and project conditions.
.1 Verify that surfaces and site conditions are ready to receive work.
.2 Verify deck is clean and smooth, free of depressions, waves, or projections, properly sloped to drains.
.3 Verify deck surfaces are dry and free of snow or ice; do not use calcium or salt for ice or snow removal.
SPEC NOTE: Include the following paragraph where a moisture absorptive deck requires testing for moisture content.
.4 Confirm dry deck by moisture metre with [12]% moisture maximum.
.5 Verify roof openings, curbs, pipes, conduit, sleeves, ducts, and vents through roof are solidly set, and [wood nailing strips] [cant strips] [and reglets]are in place.
.6 Verify roof drain is set to achieve weep drainage at membrane level and top grating of drain at finish deck level.
.7 Do not install roofing materials during rain or snowfall.
.8 Correct deficiencies before starting roofing application Work.
3.2 PRE-INSTALLATION PROTECTION
.1 Cover wall, walks[, sloped roofs]and adjacent work where materials hoisted or used.
.2 Use warning signs and barriers; maintain in good order until completion of Work.
.3 Clean off drips and smears of bituminous material immediately.
.4 Dispose of rain water off roof and away from face of building until roof drains or hoppers installed and connected.
.5 Protect roof from traffic and damage during roof installation and material handling.
.1 [Install protective boardwalks over installed roofing materials to enable passage of people and products].
.6 At end of each day's work and when stoppage occurs due to inclement weather, provide protection for completed Work and materials out of storage.
3.3 PREPARATION - CONCRETE DECK
SPEC NOTE: This article can include for lightweight concrete topping used to achieve slopes-to-drain.
.1 Fill surface honeycomb and variations with latex filler.
SPEC NOTE: Include the following paragraph only for precast concrete decks.
.2 [Lay a two ply strip of felt 450 mm wide over precast concrete deck joints].
SPEC NOTE: Select and edit one or more of the following paragraphs as required.
.3 [Apply asphalt primer at 48 L/10 m2and allow to dry] [Apply at rate  [recommended by manufacturer] [2.5 L per 10 m2]].
SPEC NOTE: Use the following paragraph when membrane base sheet is placed directly over roof deck substrate.
.4 [Lay one ply protective sheet, coated side down.  [Lap sides and ends in accordance with membrane manufacturer's instructions.] [Lap sides 50 mm; lap ends 150 mm.]].
SPEC NOTE: Include the following paragraph when hot bitumen will be utilized with protective membrane base sheet or other accessories.
.5 Equiviscous Temperature at Point of Application: within [14 degrees C]of bitumen rating labelled on bitumen container.
.6 [Apply glaze coat of hot asphalt to top surface of exposed membrane if subsequent membrane cover is not installed immediately].
.7 [Apply protective membrane over deck surface].
.8 Extend SBS membrane over vapour [and air]barrier of wall construction and seal completely.
.9 [Mop cant strips in place with hot bitumen].
3.4 MEMBRANE APPLICATION
.1 Base Sheet Application:
.1 Starting at low point of roof, perpendicular to slope, unroll base sheet, align and reroll from both ends.
SPEC NOTE: Select one of the following two paragraphs.
.2 Unroll and embed base sheet in uniform coating of asphalt applied at rate of 1.2 kg/m2, EVT at point of contact.
SPEC NOTE: When selecting torch-applied roofing method ensure proper safety precautions are in place to prevent accidents that could lead to loss of property or life. Refer to CRCA Specification Manual.
.3 Unroll and torch base sheet onto substrate taking care not to burn membrane or its reinforcement [or substrate].
.4 Lap sheets 75 mm for side and 150 mm for end laps.
.5 Application to be free of blisters, wrinkles and fishmouths.
.2 Cap Sheet Application:
.1 Starting at low point on roof, perpendicular to slope, unroll cap sheet, align and reroll from both ends.
SPEC NOTE: Select one of the following two paragraphs.
.2 Unroll and embed cap sheet in uniform coating of asphalt applied at rate of 1.2 kg/m2, EVT at point of contact.
SPEC NOTE: When selecting torch-applied roofing method ensure proper safety precautions are in place to prevent accidents that could lead to loss of property or life. Refer to CRCA Specification Manual.
.3 Unroll and torch cap sheet onto base sheet taking care not to burn membrane or its reinforcement.
.4 Lap sheets 75 mm minimum for side laps and 150 mm minimum for end laps. Offset joints in cap sheet 300 mm from those in base sheet.
.5 Application to be free of blisters, fishmouths and wrinkles.
.3 Extend membrane up cant strips and upstands a minimum of [200]mm above the top-most plane of soil or landscaping fill or pavers. Cap, permanently seal, and apply flashing to top of upstands.
.4 Extend membrane over vapour [and air] barrier of wall construction and seal.
.5 Provide constructed curbs and upstands surrounding attached roof safety restraints and handrail sockets, for permanent watertight protection.
.6 Install waterproof cut-off to membrane at end of day's operation. Remove cut-off before resuming roofing.
.7 Mop and seal membrane around roof penetrations and protrusions.
3.5 FLASHINGS AND ACCESSORIES
SPEC NOTE: Refer to CRCA Flashing Guideline FL Series for details representative of good roofing practice or consult with roofing manufacturer.
.1 Complete installation of flashing base sheet stripping prior to installing membrane cap sheet.
.2 [base] [mop] [torch] [Nail] [cap]sheet onto substrate in 1 metre wide strips.
.3 Lap flashing base sheet to membrane base sheet minimum 150 mm and seal by mopping or torch welding.
.4 Lap flashing cap sheet to membrane cap sheet 250 mm and torch weld.
.5 Provide 75 mm side lap and seal.
.6 Properly secure flashings to their support, without sags, blisters, fishmouths or wrinkles.
.7 Do Work in accordance with [Section 07 62 00- Sheet Metal Flashing and Trim] [manufacturer's recommendations].
.8 Roof penetration: install roof drain pans, vent stack covers and other roof penetration flashings and seal to membrane in accordance [as indicated] [with the manufacturer's recommendations and details].
3.6 INSTALLATION - INSULATION AND FILTER FABRIC
.1 Place insulation, [channel cut face down,] loose laid in parallel rows with ends staggered.
.2 Slightly bevel insulation to allow snug fit at cants or protrusions. Cut neatly around penetrations through roof.
.3 Place insulation boards to an irregular pattern to encourage close contact and fit.
.4 Apply filter fabric unbonded over installed insulation in accordance with manufacturer's instructions.
.1 Overlap edges 300 mm minimum.
.2 Cut fabric around roof drains, vents and other penetrations and extend under metal flashings.
3.7 BALLAST INSTALLATION
SPEC NOTE: In addition to providing protective cover to insulation, ballast is required to counteract wind uplift and the flotation qualities of the polystyrene insulation. Depth and weight of ballast should be calculated accordingly. Minimum cover is 4900 kg/100 m2for insulation up to 50 mm thick. Loose laid insulation with fabric cover needs only 4900 kg/100 m2. Include the following two paragraphs for aggregate cover. If supplementary ballasting may be required, edit this article accordingly.
.1 Apply aggregate ballast, dry and in uniform fashion at minimum rate of [75]kg/m2, following [insulation manufacturer's] [ULC's] recommendations.
.2 Spread additional stone ballast around perimeter of roof for width of 1200 mm to increase ballast weight to [100]kg/m2.
SPEC NOTE: Include the following two paragraphs for precast paver ballast.
.3 Install precast concrete pavers [specified in Section  [03 45 00- Precast Architectural Concrete]].
.4 Install pavers [over fabric] [directly on insulation] [on levelling pads].
.1 Provide slight space, [9] [6]mm between pavers to permit surface water drainage.
.2 Shim up as required to obtain smooth surface transition from pavers to pavers.
SPEC NOTE: Include the following paragraph for cast-in-place concrete cover. A no-fines concrete is sometimes used in this application.
.5 Install concrete topping specified in Section [03 30 00- Cast-in-Place Concrete].
3.8 FIELD QUALITY CONTROL
.1 Require site attendance of roofing materials manufacturer's representative during installation of Work.
.2 Field quality control is under control of Contractor. Field quality assurance is monitored by [Departmental Representative] [DCC Representative] [independent inspection] [Consultant].
SPEC NOTE: Use the following paragraphs  for Federal Government projects when roofing inspection service to be employed.
.3 Inspection and testing of roofing application will be carried out by testing laboratory designated by [Consultant] [Departmental Representative] [DCC Representative].
.4 [Consultant] [Departmental Representative] [DCC Representative]will pay for tests as specified in Section [01 45 00- Quality Control].
SPEC NOTE: Use the following paragraphs for Private Sector projects. Inspection agency must be fully experienced with membrane and installation procedures.
.5 Inspection and testing of roofing application will be carried out by testing laboratory designated by [Consultant] [DCC Representative] [Departmental Representative].
.6 Costs of tests will be paid [under cash allowance]by [DCC Representative] [Departmental Representative] [Consultant].
.7 On instruction of [Departmental Representative] [Consultant] [DCC Representative], and prior to installing roof insulation, begin controlled flood test of roof assembly.
SPEC NOTE: The Departmental Representative/DCC Representative/Consultant shall determine the depth of water required to identify leakage, without causing permanent structural damage to the facility structure. This is not a contractor determination.
.8 Fill entire roof area with clean water to depth as directed by [Departmental Representative] [Consultant] [DCC Representative].
.9 Maintain required water depth for [48] hours. Every [6] hours, re-measure water depth to verify no leaks.
.10 If leakage is identified, immediately terminate water fill and permit immediate drainage. Repair membrane plus damage to facility. Repeat test.
.11 Correct identified defects or irregularities.
3.9 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.1 Remove bituminous markings from finished surfaces.
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.10 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 In areas where finished surfaces are soiled caused by work of this Section, consult manufacturer of surfaces for cleaning advice and complying with written recommendations.
.3 Repair damage to adjacent materials caused by membrane roofing installation.
END OF SECTION

