[Project Name]
SECTION 07 55 54 

[Date]
PVC PROTECTED MEMBRANE ROOFING


PART 1 - GENERAL

1.1. INSTRUCTIONS

1.1.1. Read and conform to Division 1 requirements and documents referred to therein.

1.2. SUMMARY
1.2.1. Section includes: Provide PVC ballasted roofing including but not limited to following:

1.2.1.1. roof sheathing / levelling layer.

1.2.1.2. Single ply PVC roofing membrane and flashings.
1.2.1.3. Separation layer.
1.2.1.4. Roof insulation.

1.2.1.5. Ballast.

1.2.1.6. Roof drains.

1.2.1.7. Roof expansion joints.

1.2.1.8. Roof walkways.

1.2.2. Related Sections: Following description of work is included for reference only and shall not be presumed complete:
1.2.2.1. Reglets, through wall flashings and air/vapour barrier installation: Section 04 20 00, Masonry Units.

1.2.2.2. Metal deck, roof sump pans and metal curbs: Section 05 30 00, Metal Decking.

1.2.2.3. Plywood and wood framing: Section 06 10 00, Rough Carpentry.

1.2.2.4. Supply of pre-painted flashings: Section 07 62 00, Sheet Metal Flashing and Trim.

1.2.2.5. Sealants except for sealants required for roof flashings: Section 07 92 00, Joint Sealants.

1.2.2.6. Skylights: Section 08 62 00, Unit Skylights.

1.2.2.7. Provision of roof drains: Division 22, Plumbing.

1.2.2.8. Prefabricated curbs for mechanical equipment on roof and counter flashings for ducts passing through roof: Division 23, Heating, Ventilating and Air Conditioning.

1.3. REFERENCES
1.3.1. Abbreviations and Acronyms:

1.3.1.1. CaGBC: Canadian Green Building Council; www.cagbc.org.

1.3.1.2. CRCA: Canadian Roofing Contractors’ Association; www.roofingcanada.com.

1.3.1.3. FM: Factory Mutual Global; www.fmglobal.com.

1.3.1.4. LEED®: Leadership in Energy and Environmental Design; www.cagbc.org.

1.3.1.5. LTTR: Long Term Thermal Resistance.
1.3.1.6. PVC: Polyvinyl Chloride.

1.3.1.7. ULC: Underwriters Laboratories of Canada; www.ulc.ca.

1.3.1.8. ULE: UL Environment; www.ulenvironment.com.

1.3.1.9. CSA: CSA Group; www.csagroup.org 

1.3.2. Definitions: Conform to ASTM D1079 for a glossary of terms and definitions of roofing terminology.

1.3.3. Reference Standards:

1.3.3.1. ASTM C1177/C1177M-08
- Standard Specification for Glass Mat Gypsum Substrate for       



Use as Sheathing

1.3.3.2. ASTM D1079-10

- Standard Terminology Relating to Roofing, Waterproofing,          



and Bituminous Materials

1.3.3.3. ASTM D3273-00(05)
- Standard Test Method for Resistance to Growth of Mould on   
 


the Surface of Interior Coatings in an Environmental   
            



Chamber

1.3.3.4. ASTM E84-10b

- Standard Test Method for Surface Burning Characteristics of     



Building Materials

1.3.3.5. ASTM E96/E96M-05
- Standard Test Methods for Water Vapour Transmission of        



Materials

1.3.3.6. ASTM E136-11

- Standard Test Method for Behaviour of Materials in a Vertical    



Tube Furnace at 750°C

1.3.3.7. CAN/CGSB-51.34-M86
- Vapour Barrier, Polyethylene Sheet for Use in Building            



Construction

1.3.3.8. CSA B111-74(03)

- Wire Nails, Spikes and Staples

1.3.3.9. FM 4470-10


- Approval 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

1.3.3.10. UL 1256


- Fire Test of Roof Deck Constructions

1.3.3.11. CAN/ULC-S701

- Standard for Thermal Insulation, Polystyrene, Boards.
1.3.3.12. CAN/ULC-S102-07

- Standard Method of Test for Surface Burning Characteristics 



of Building Materials and Assemblies

1.3.3.13. CAN/ULC-S107-03

- Standard Methods of Fire Tests of Roof Coverings

1.3.3.14. CAN/ULC-S114-05

- Standard Method of Test for Determination of Non-                 



Combustibility in Building Materials

1.3.3.15. CAN/ULC-S126-06

- Standard Method of Test for Fire Spread Under Roof-Deck       



Assemblies

1.4. ADMINISTRATIVE REQUIREMENTS

1.4.1. Pre-installation Meetings:
1.4.1.1. Arrange pre-installation meeting 1 week prior to commencing work with all parties associated with trade as designated in Contract Documents or as requested by Consultant. Presided over by Contractor, include Consultant who may attend, Subcontractor performing work of this trade, Owner’s representative, testing company's representative and consultants of applicable discipline. Review Contract Documents for work included under this trade and determine complete understanding of requirements and responsibilities relative to work included, storage and handling of materials, materials to be used, installation of materials, sequence and quality control, Project staffing, restrictions on areas of work and other matters affecting construction, to permit compliance with intent of work of this Section.

1.4.1.2. Review installation procedures and coordination required with related work including roofing requirements for interfacing with roof accessories and roof-mounted equipment.

1.4.1.3. Review methods and procedures related to roofing installations, including manufacturer's written instructions.

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

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

1.4.1.6. Review structural loading limitations of the roof deck during roofing.

1.4.1.7. Review base flashings, special roofing details, roof drainage, roof penetration, equipment curbs, and condition of other construction that will affect roofing system.
1.4.1.8. Review temporary protection requirements for roofing system during and after installation.

1.4.1.9. Review roof observation and repair procedures after roofing installations.
1.4.2. Scheduling:

1.4.2.1. Cooperate fully with other Subcontractors on the Work and promptly proceed with this work as rapidly as job conditions permit.

1.4.2.2. Supply items to be built in, in ample time to be incorporated into work of other Subcontractors as it is carried up. Proceed with insulation, roofing and flashing work as soon as walls and roof decks are ready to receive same.

1.5. SUBMITTALS
1.5.1. Product Data:  Submit Product data on membrane, insulation, flashing materials and roof accessories.

1.5.2. Shop Drawings:

1.5.2.1. Submit Shop Drawings in accordance with Section 01 30 00 showing method of installation and layout of each layer, fastening and flashings at edges, flashing of protrusions and penetrations, details of insulation and vapour retarder and securement details of sheathing.

1.5.2.2. Ensure Shop Drawings are approved and signed by the manufacturer's representative.

1.5.3. Samples: Submit samples in accordance with Section 01 30 00. Submit following samples in sizes indicated:

1.5.3.1. insulation 150 mm x 150 mm (6" x 6") square.

1.5.3.2. roof membrane 215 mm x 280 mm (8-1/2" x 11") square.

1.5.4. Test and Evaluation Reports:

1.5.4.1. Provide Product certification of compliance to fire and wind uplift resistance based on evaluation of the comprehensive test performed by the manufacturer and witnessed by a qualified independent testing agency for components of roofing system.

1.5.4.2. Indicate components of roofing system comply with requirements of these Specifications including quantity, statistical and descriptive data for each Product.

1.5.5. Special Procedure Submittals: Submit Notice of Award to Sika’s Technical Department at least 2 weeks prior to start of Project. No material will be shipped until Notice of Award is submitted and approved by Sika’s Technical Department.

1.6. CLOSEOUT SUBMITTALS
1.6.1. Operational and Maintenance Data:

1.6.1.1. Supply necessary maintenance data and repair instructions for binding into maintenance manuals described in Section 01 70 00.

1.6.1.2. Bind into each maintenance manual, project name, location, dated and executed copy of the manufacturer's guarantee, described herein and name, address and phone number of nearest manufacturer's representative.  Include recommendations for periodic inspections, care and maintenance.  Identify common causes of damage with instructions for temporary patching until permanent repairs can be made.

1.7. QUALITY ASSURANCE

1.7.1. Qualifications:

1.7.1.1. Manufacturer:

1.7.1.1.1. Ensure the manufacturer is a member in good standing a member of CaGBC.
1.7.1.1.2. Ensure membrane manufacturer is able to show Owner or Consultant an existing operational PVC roof system supplied by the same manufacturer that has been operational for a minimum of 20 years.
1.7.1.1.3. Ensure membrane manufacturer is able to provide certification by ULE that roofing membrane has a minimum 10% recycled content. 
1.7.1.1.4. Ensure membrane manufacturer has a recycling program in place to recycle PVC roofing products provided in roofing system.
1.7.1.2. Installers:

1.7.1.2.1. Ensure roofing applicator is a member in good standing with CRCA and has a minimum of 5 years experience in installing single-ply roofing and has specialized equipment in proper operating condition to perform work in accordance with the manufacturer's printed instructions.

1.7.1.2.2. Ensure applicator is trained and approved by the manufacturer of the system being installed.
1.7.2. Conform to CRCA’s “Roofing Specifications” and Manufacturer’s manual as amended to date of this Specification, except where indicated or specified otherwise. Do roofing work employing roofing Products, [roof sheathing,] plates and fasteners conforming to FM data for proposed roofing system. More stringent requirements in Consultant’s opinion governs.
1.7.3. Conform to CRCA’s “Roofing Specifications” and Manufacturer’s manual as amended to date of this Specification, except where indicated or specified otherwise.

1.7.4. Do roofing work employing roofing Products, [roof sheathing,] plates and, fasteners, insulation and membrane as defined by ULC and or FM Approvals.

1.7.5. More stringent requirements in Consultant’s opinion shall govern.

1.7.6. This roofing system shall be applied only by a Roofing Contractor authorized by the manufacturer.

1.7.7. Manufacturer will provide periodic site reviews of the installation. 

1.7.8. Any deficiencies indicated in the periodic site reviews shall be corrected in a timely matter.

1.8. DELIVERY, STORAGE AND HANDLING

1.8.1. Delivery and Acceptance Requirements: Deliver materials undamaged in original containers with manufacturer's labels and seals intact.

1.8.2. Storage and Handling Requirements:

1.8.2.1. Store materials undamaged in original containers with manufacturer's labels and seals intact.  Store membrane rolls flat and protected from moisture.

1.8.2.2. Store solvent-based liquids, adhesives and sealants away from excessive heat and open flames and at temperatures between 15 deg C (59 deg F) and 26 deg C (79 deg F). Contact adhesives and cleaning fluids are extremely flammable, avoid open flame and sparks. Smoking is prohibited in area of roofing application. Contact adhesives contain petroleum distillates; avoid breathing vapours and provide adequate ventilation when using same within enclosed areas.

SPEC NOTE: Delete roof sheathing if no metal deck or if not required.

1.8.2.3. Do not expose insulation [and roof sheathing] to wet weather. Store and handle insulation to prevent broken edges and corners, punctures, indentations or other damage. Remove damaged insulation from site.

1.8.2.4. Store materials at site within temporary sheds or trailers; such facilities must be well sealed and kept at least 3 deg C (5 deg F) warmer than exterior ambient temperature to ensure materials remain dry in terms of roofing. Do not use wet, damp, frozen or damaged materials. Stack rolls of felt on end.

1.8.2.5. Do not store more than 1 Day's supply of materials on the roof at any time. On the roof, stack materials on pallets, and completely cover with incombustible waterproof tarpaulin whenever work is interrupted, or when there is precipitation of any kind. Securely tie covering to pallets in such way as to be watertight.  Plastic covers and shrinkwrap covers by manufacturers are not acceptable for site storage and be removed upon delivery to roof.

1.8.2.6. Distribute materials stored on the roof to stay within designated live load limits of the roof construction. Provide ample bases under equipment and materials to distribute weight to conform to these live load limits. Do not store materials on, or transport materials across, completed roof areas.

1.8.2.7. Provide fire extinguishers at each installation and storage location, of proper type for materials being used and stored.

1.9. SITE CONDITIONS

1.9.1. Ambient Conditions: Do not install materials in rain, cold, moisture, frost, snow or other climatic conditions which could jeopardize proper application of materials. Refer to and comply with the manufacturer's recommendations and limitations relative to this subject.

1.10. WARRANTY

SPEC NOTE: Select the Sika warranty type and warranty duration. Refer to Sika Canada Inc for samples of the warranties.

SPEC NOTE: 1.8 (72 mil) membrane is required for a 15-year and 2.0 (80 mil) membrane is required for a 20-year warranties, refer to SPEC NOTES and or contact membrane manufacturer’s technical department for special requirements.

1.10.1. Manufacturer Warranty:

1.10.1.1. Upon substantial completion Sika Canada Inc. warrants to the Owner the specified warranty type for the specified warranty duration. The roofing is installed according to Sika’s Technical instructions by a Sika Authorized Roofing Applicator. The warranty must be non-prorated and must not exclude coverage due to ponding water.
1.10.1.2. Warranty Type:

1.10.1.2.1. Sarnafil System 

1.10.1.2.2. Sarnafil Standard

1.10.1.2.3. Sarnafil Membrane

1.10.1.3. Warranty duration:

1.10.1.3.1. 5 years

1.10.1.3.2. 10 years

1.10.1.3.3. 15 years

1.10.1.3.4. 20 years

1.10.2. Contractor Warranty:

1.10.2.1. Upon substantial completion the Contractor warrants to the Owner a written warranty covering defects in workmanship for a period not less than 2 years as per CRCA or the Provincial affiliate. The warranty document is on CRCA’s or the Provincial affiliates standard form.
PART 2 - PRODUCTS

2.1. MANUFACTURERS
2.1.1. Manufacturer List: Products of following manufacturers are acceptable subject to conformance to requirements of Drawings, Schedules and Specifications:

2.1.1.1. Sika; www.sika.ca 

2.2. MATERIALS
2.2.1. Description:

2.2.1.1. Regulatory Requirements:

SPEC NOTE: Under ULC, roofing assemblies shall have fire-resistant properties that enable them to resist flames from sources outside the building (e.g. flames or hot brands from nearby fire) in addition to other Code requirements that require fire resistance to fires originating inside the building.

SPEC NOTE: Roof coverings are 2 types, built-up and prepared and are intended for protection of decks from external fire exposure. Membranes have been tested to CAN/ULC-S107 over combustible and noncombustible decks. Roof coverings under this classification are not evaluated for performance when exposed to fire from internal sources. Verify for authorities having jurisdiction as to which class of roof coverings will be acceptable in each location.

SPEC NOTE: Class A includes roof coverings which are effective against severe fire exposures; coverings are not readily flammable and do not carry or communicate fire, afford high degree of protection to deck; do not slip from position; possess no flying-brand hazard; and do not require frequent repairs in order to maintain their fire resistance properties.

SPEC NOTE: Class B includes roof coverings which are effective against moderate fire exposures; coverings are not readily flammable and do not carry or communicate fire, afford moderate degree of protection to deck; do not slip from position; possess no flying-brand hazard; but may require infrequent repairs in order to maintain their fire resistance properties.

SPEC NOTE: Class C includes roof coverings which are effective against light fire exposures; coverings are not readily flammable and do not readily slip from position; possess no flying-brand hazard; and may require occasional repairs in order to maintain their fire resistance properties.

2.2.1.1.1. Fire Hazard Classification: ULC Class [A] [B] [C]. Ensure complete roof meets ULC requirements for Class [A] [B] [C], as applicable, roof and other authorities having jurisdiction.

2.2.1.1.2. System shall meet wind load requirements in accordance with NBCC’s Limit States design requirements (NBCC - Subsections: 4.1.3 and 4.1.7).

2.2.1.1.2.1. Field Pressure (___)

2.2.1.1.2.2. Perimeter/Edge Pressure (___), Perimeter/Edge End Zone width, Z (___)

2.2.1.1.2.3. Corner Pressure (___), Corner End Zone width, Z (___)

2.2.1.1.3. Wind Uplift Resistance: Ensure roofing meets to FM Global Property Loss Prevention Data Sheets 1-29 or ANSI/SPRI RP-4 Wind Design for Ballasted Single Ply Membranes meets or exceeds the specified wind load.

2.2.2. Performance/Design Criteria:
2.2.2.1. Roofing System: PVC protected membrane roofing system [conforming to standards set out in Canadian Green Building Council LEED® Green Building Rating System Canada] consisting of following without limitation:

SPEC NOTE: Edit in accordance with materials listed in Part 2.

2.2.2.1.1. Decking (by others).

2.2.2.1.2. Roof sheathing/levelling layer.
2.2.2.1.3. Single ply PVC roofing membrane and flashings.

2.2.2.1.4. Separation layer.

2.2.2.1.5. Roof insulation.

2.2.2.1.6. Ballast.

2.2.2.1.7. Roof drains.

2.2.2.1.8. Roof expansion joints.

2.2.2.1.9. roof walkways
SPEC NOTE: Use over steel deck as a substrate for vapour retarder. Check thickness indicated on Drawings. Use silicone free boards for automotive plants and other areas where silicone is undesirable.

2.2.3. Roof sheathing: Supply gypsum glass mat reinforced silicone treated [silicone free] board conforming to ASTM C1177/C1177M, noncombustible according to ASTM E136/CAN/ULC-S114 thermal barrier as tested to UL 1256/CAN/ULC-S126, flame spread 0, smoke developed 0 to ASTM E84/CAN/ULC-S102 and ASTM D3273 with a rating of 10, no mould growth after 4 weeks exposure, 12.7 mm (1/2") thick gypsum board 1200 mm (4') wide, maximum practical length, tapered edge as required, "DensDeck (Prime)” or for fire rating requirement 15.9 mm (5/8") thick gypsum board 1200 mm (4') wide, maximum practical length, tapered edge as required, "DensDeck (Prime) Fireguard" by Georgia-Pacific Canada, Inc., supplied by Sika.
2.2.4. Levelling layer: Sarnafelt NWP-HD levelling layer by Sika, 710 g/m2 (18 oz/yd2) geotextile fabric of non-woven polypropylene. The Sarnafelt NWP-HD levelling layer is installed over the substrate and below the waterproofing membrane. 
SPEC NOTE: Select the roofing membrane. Remove [Feltback] if not applicable.
SPEC NOTE: Recycled content apply to 5 ft. and 10 ft. wide membranes.
2.2.5. Roofing Membrane:

2.2.5.1. Roofing Membrane: "Sarnafil® G410 Feltback EnergySmart" by Sika, 1.5 m (5 ft.) or 3 m (10 ft.) wide, lacquer coated, nonwoven glass fibre reinforced, ultraviolet light resistant, [9 oz. factory applied felt backing], polyvinyl chloride elastomeric sheet membrane [colour White, Tan or Reflective Grey]. Minimum Certified Thickness [1.5 mm (60 mil)] [1.8 mm (72 mil)] [2.0 mm (80 mil)].
2.2.5.2. Recycled Content: 9% Pre-Consumer and 1% Post-Consumer 

SPEC NOTE: Select the flashing membrane.

2.2.6. Flashing Membrane:
2.2.6.1. Flashing Membrane: "Sarnafil® G410 EnergySmart" by Sika, 1.5 m (5 ft.) or 3 m (10 ft.) wide, lacquer coated, nonwoven glass fibre reinforced, ultraviolet light resistant, polyvinyl chloride elastomeric sheet membrane [colour White, Tan or Reflective Grey Minimum Certified Thickness [1.5 mm (60 mil)]. 
2.2.6.2. Flashing Membrane: "Sarnafil® G410 SA Energy Smart" by Sika, 2 m (6.56 ft.) wide, with a factory applied pressure-sensitive adhesive backing and siliconized polyethylene release liner, lacquer coated, nonwoven glass fibre reinforced, ultraviolet light resistant, polyvinyl chloride elastomeric sheet membrane, [colour White, with a minimum 3 year-aged SRI of 0,90], [colour Reflective Grey, with a minimum 3 year-aged SRI of 0.78]. Minimum Certified Thickness 1.524 mm (60 mil).
2.2.6.3. Flashing Membrane: “G459 Flashing Membrane” by Sika, 2m and 1 m (6.5 ft. and 3.25 ft.) wide lacquer coated, nonwoven glass fibre reinforced adhered to asphalt, other contaminated surfaces, or approved substrates using Sarnacol adhesive.  Colour is white on tan.  The tan side of the membrane must be the side exposed to the contamination. Minimum Certified Thickness 1.5 mm (60 mil).

SPEC NOTE: Recycled Content apply to 5 ft. and 10 ft, wide membranes.

2.2.6.4. Recycled Content: 9% Pre-Consumer and 1% Post-Consumer Insulation:

2.2.7. Rigid Insulation Boards: High-density extruded polystyrene by Sika, Square-edged, closed cell foam manufactured with no CFCs, HCFCs or HFC 134a, Zero Ozone Meeting requirements of CAN/ULC-S701, Type IV and ASTM C518. Thermal resistance determined in accordance with CAN/ULC-S770 and following:

SPEC NOTE: Insert the Total R-value required or note as per Architectural Drawings

2.2.7.1.1. Total R-value of (Insert Total R-value) for insulation and insulation overlay board combined (excluding tapered insulation).

2.2.7.1.2. Ensure maximum insulation board size is 1200 mm x 2400 mm (4' x 8').

2.2.7.1.3. Ensure insulation is without limitations devoid of edge cavitation, cupping, bowing, crushing or powdering.
2.2.8. Fasteners:

2.2.8.1. Fasteners factory-coated steel fasteners meeting corrosion-resistance provisions in FM 4470. Ensure fasteners engage in the deck as per manufacturer’s requirements. Membrane fastening:
SPEC NOTE: Select the appropriate fastener for the deck type.

2.2.8.2. "Sarnafastener #15 XP” by Sika, threaded drill point, corrosion-resistant fasteners for attachment of bar at the base fixation to steel decking (18-24 gauge), wood planks (min. 2”) or wood sheathing (min 3/4”). 
2.2.8.3. "Sarnafastener #14” by Sika, threaded drill point, corrosion-resistant fasteners for attachment of bar at the base fixation to concrete decking (3000 psi), wood planks (min. 2”) or wood sheathing (min 3/4”).
2.2.8.4. Screws: Zinc and dichromate plated.

2.2.8.5. Nails: Non-ferrous or galvanized steel, flat head, barbed roofing nails. CSA B111, table 12, size and type to suit application.

2.2.8.6. Metal Discs:  Flat caps of 25 mm (1") minimum diameter, 0.759 mm (22 ga) minimum sheet metal, formed to prevent dishing. No discs are required with roofing nails having 25 mm (1") diameter solid cap heads.

SPEC NOTE: Select flashing membrane adhesive. Not applicable “Sarnafil G410 SA (SELF‐ADHERED) Energy Smart” roofing membrane.
2.2.9. Flashing Membrane Adhesive: "Sarnacol® 2170R or 2170VC Adhesive" by Sika, is a solvent-based reactivating adhesive used for adhering flashing membranes.  Sarnacol® 2170 is formulated for adhering membranes in a two-step process to clean, dry, surfaces with no slope restrictions. Do not install when air temperature is within 3oC (5oF) of the dew point.
2.2.10. Sealant: "Sikaflex® 1a" by Sika, polyurethane, 1 component sealing compound.
2.2.11. Tape: "Sikalastomer-65" by Sika, isobutyl, colour white, 3 mm (1/8") thick x 19 mm (3/4") wide.

2.2.12. Base Fixation: “Sarnabar” by Sika, 14-gauge, roll-formed steel bar punched with 6 mm (1/4”) holes every 25 mm (1”) o.c.
2.2.13. Roof Walkway Pavers: Pavers shall be smooth and clean having no protrusions or sharp edges in contact with the membrane. Pavers shall be highly resistant to freeze/thaw cracking. Pavers are to be installed on pedestals.
2.2.14. PVC Metal Flashing: “Sarnaclad” by Sika, .607 mm (24 ga), G90 galvanized metal sheets with a 0.5 mm (20 mil) unsupported Sarnafil formulated membrane laminated to one side.

2.2.15. Additional Roofing Accessories: As required, refer to manufacturers published specifications and details, by Sika.
2.2.16. Levelling layer: Sarnafelt NWP-HD by Sika, 710 g/m2 (18 oz/yd2) non-woven polypropylene separation layer that is necessary between the Sarnafil® G410 membrane and the substrate, when a roof sheathing board is not specified.

2.2.17. Separation Layer: Sarnafelt NWP by Sika, 305 g/m2 (9 oz/yd2) non-woven polypropylene separation layer that is necessary between the Sarnafil® G410 membrane and the extruded polystyrene insulation.

2.2.18. Stone Ballast: Ballast shall be nominal 1-1/2” (38 mm), smooth, clean and well-rounded, river-bottom stone meeting ASTM D-448 No. 4 or alternatively No. 3, No. 24, No. 2, or No. 1 spread at a minimum rate of 49 kg/m2 (10 lbs./sq ft.), subject to roof deck and structural framing capacity.
2.2.19. Concrete Pavers: Pavers shall be smooth and clean having no protrusions or sharp edges in contact with the membrane. Pavers shall be highly resistant to freeze/thaw cracking. Weight shall be at least 88 kg/m2 (18 lbs./sq ft.), subject to roof deck and structural framing capacity.

2.2.20. Protection / Drainage Layer: “Sika Drainage Mat 720 or Sika Drainage Mat 1000” by Sika composite panels designed to provide continuous free flow of water in horizontal applications and provide membrane protection.
PART 3 - EXECUTION

3.1. EXAMINATION
3.1.1. Verification of Conditions:

3.1.1.1. Report any defects or irregularities in roof deck detrimental to roof application. Do not proceed until corrected.

3.1.1.2. Check deck is properly installed, with required slopes to attain positive drainage and drains are connected.

3.1.1.3. Ensure openings, walls and projections through deck are completed and affixed and reglets and nailing strips are in place prior to membrane installation. Cooperate with mechanical and/or electrical divisions as necessary.

3.1.1.4. Ensure deck substrate scheduled to receive roof system is smooth, dry, clean and free of sharp projections and of sufficient strength to withstand construction traffic and equipment.

3.1.1.5. Ensure plywood and lumber nailer plates and parapets are installed and secure as shown. Verify sleeves, anchors and other items to be secured to or to pass through roof membrane are installed. Verify that units and curbs are properly secured in place.

3.1.2. Evaluation and Assessment: Commencement of work implies acceptance of previously completed work.

3.2. PREPARATION

3.2.1. Surface Preparation:

3.2.1.1. Immediately before any roofing materials are applied, clean deck in accordance with roofing manufacturer's recommendations. Remove ice and snow and dry decks. Do not use salt or calcium to remove snow or ice.

3.2.1.2. Do no roofing work during rain, fog, sleet or snow, or upon surfaces covered with dust, water, dew, ice, frost, snow and similar detrimental conditions.

3.2.1.3. Before commencing work, ensure environmental and site conditions are suitable for installation of material in accordance with manufacturer's recommendations.

3.2.1.4. Prevent debris from blocking drain pipes during work of this Section.

3.2.2. Structural Deck:

3.2.2.1. Deck shall be manufactured and installed in accordance with the manufacturer's requirements, industry standards and the National Building Code of Canada (NBBC) or local code requirements.

3.2.2.2. Steel, minimum .793 mm (22 ga), 230 MPa (33.4 KSI).

3.2.2.3. Wood, minimum 38 mm (1.5") plank or minimum 19 mm (¾") exterior grade plywood sheathing.

3.2.2.4. Poured concrete, minimum 20 MPa (3000 psi).

3.2.2.4.1. The surface shall be dry and free of moisture, have a level finish, and shall be free of dust, excess moisture, oil-based curing agents and loose debris. Under no circumstances shall a sealer be used in lieu of a curing agent.  Sharp ridges or other projections above the surface shall be removed before roofing.  A concrete surface profile CSP 3 to CSP 6 is required.  Achieve concrete surface profile in accordance with the ICRI Technical Guideline No. 310.2R-2013.

3.2.2.5. Precast Concrete, 

3.2.2.5.1. The surface shall have a smooth and level finish and shall be free of dust, moisture, oil or loose debris.  All joints between precast units shall be grouted.  Any differentials in height between precast units shall be feathered for a smooth transition.  Sharp ridges or other projections above the surface shall be removed before roofing.  Panels shall be secured to structural supports as recommended by the deck manufacturer.

3.3. INSTALLATION

3.3.1. Perform work per roof membrane manufacturer's printed installation instructions for the specified system, per CRCA’s "Roofing Specifications” manual, "FM" and "ULC" requirements and as specified herein.

3.3.2. Do not phase roofing installation. Install complete roof system on a daily basis, including flashings.

SPEC NOTE: Verify whether roof sheathing applies to this Project.

3.3.3. Roof Sheathing on Deck:

3.3.3.1. Place roof sheathing with long axis of each sheet transverse to ribs, with end joints staggered and fully supported on ribs. Butt boards together to moderate contact. Adjust spacing so screws are centred on ribs.

3.3.3.2. Hold roof sheathing in-place as required by site conditions until covered by complete roof system.

3.3.3.3. Temporarily cover roof sheathing not covered by membrane at the end of each Day's Work with polyethylene film.

3.3.4. Levelling Layer: 
3.3.4.1. Install levelling layer loose laid over the substrate. Overlap sides and ends laps a minimum of 102 mm (4”). 

3.3.5. Roofing Membrane:

3.3.5.1. Unroll prefabricated sheet membrane and draw tight without folds or wrinkles. Lap side joints minimum 100 mm (4") for hand welding; minimum 75 mm (3") for machine welding; minimum 150 mm, as per Sika’s published specifications, details and application guides. Membrane shall be loose laid. 

3.3.5.2. Membrane overlaps shall be shingled with the flow of water where possible.

3.3.5.3. Tack welding of membrane for purposes of temporary restraint during installation is not permitted and may result in voiding of Sika warranty.

3.3.5.4. Refer to and comply with membrane manufacturer's welding equipment requirements, welding techniques. 

3.3.6. Membrane Flashings:

3.3.6.1. Install flashing membrane flashings to vertical substrates, horizontal coping substrates and other vertical projections from roof including to roof accessories per reviewed Shop Drawings, in accordance with manufacturer's published specifications, details and application guides.

3.3.6.2. Avoid any adhesive at lap area. Clean as necessary. Heat weld laps. Cut and weld interior corners and mitres as required. Overlap flashings at least 75 mm (3”) onto roofing membrane and heat weld to produce a tight seal.

3.3.7. Base Fixation:

3.3.7.1. Install mechanical fixation according to the detail drawings, manufacturer’s specifications and details with approved fasteners and bars at all transitions from horizontal to vertical plane (e.g., the base of parapets, walls, curbs, peaks and valleys). 

3.3.8. Expansion Joint:

3.3.8.1. Install insulated flexible flashing joint within the roof construction, including curb-to-wall and curb-to-curb expansion joints, in accordance with manufacturer's published specifications, details and application guides.

3.3.9. Roof Drains:

3.3.9.1. Install roof drain centred in depressed area of roof sump, in accordance with manufacturer's published specifications, details and application guides. 

3.3.10. Roof Accessories: Install prefabricated miscellaneous roof accessory units in accordance with manufacturer's published specifications, details and application guides.

3.3.11. Separation Layer: 
3.3.11.1. Install separation layer loose laid over the membrane. Overlap sides and ends laps a minimum of 102 mm (4”). Overlaps shall be shingled with the flow of water where possible.
3.3.12. Roof Insulation:

3.3.12.1. Before laying any roof insulation, inspect separation layer and repair any damage, if any.  Extruded polystyrene insulation is not to come into direct contact with Sika membranes.
3.3.12.2. Use full-size insulation boards wherever possible and minimum half boards at abutting vertical surfaces. Place insulation in tight contact at joints between boards and at abutting surfaces. When cutting insulation board, cut completely through board thickness and trim to provide plain butt joints; do not break or tear insulation boards to fit detail. Any areas of insulation system having voids will be rejected.

3.3.12.3. Do not lay more insulation than can be completely covered as a finished roofing system on the same Day. Install insulation boards in straight parallel rows with long side at right angle to flutes of steel deck.

3.3.12.4. Stagger end joints of base layer insulation minimum 50Retain first subparagraph below when Project is FM requirements are proposed as a performance standard.

3.3.12.5. Trim insulation to provide plain butt joints at perimeter of insulation, at copings, parapets, curbs, drains and where insulation meets a vertical surface passing through the roof.

3.3.13. Protection / Drainage Layer: 
3.3.13.1. Install Sika Drainage Mat loose laid over the extruded polystyrene insulation. Panels are interlocked or snapped together to form one continuous layer of material.
3.3.14. Ballast:

3.3.14.1. Install Stone Ballast over the Sarnafelt NWP separation to FM Global Property Loss Prevention Data Sheets 1-29 or ANSI/SPRI RP-4, minimum rate of 49 kg/m2 (10 lbs./sq ft.).
3.3.14.2. Install Concrete Pavers on pedestals over the Siak Drainage Mat protection layer to FM Global Property Loss Prevention Data Sheets 1-29 or ANSI/SPRI Rp-4 2019, minimum rate of 88 kg/m2 (18 lbs./sq ft.).
3.3.14.3. Install Lightweight Interlocking Concrete Pavers over the Sika Drainage Mat protection layer to FM Global Property Loss Prevention Data Sheets 1-29 or ANSI/SPRI RP-4, minimum rate of 49 kg/m2 (10 lbs./sq ft.).
SPEC NOTE: Verify whether vegetative roof cover applies to this Project.

3.3.15. Vegetative Cover:

3.3.15.1. Roofing contractor shall monitor vegetative cover installation to assure no damage to the roofing membrane occurs.

3.4. SITE QUALITY CONTROL
3.4.1. Site Tests and Inspections:

SPEC NOTE: Verify whether Cash Allowance includes allowance for inspection.

3.4.1.1. Consultant may appoint an independent roofing inspection company. Cost of inspection will be paid from Cash Allowance specified in Section 01 20 00.

3.4.1.2. If required by inspection company, or by Consultant, make any cut tests required. Costs of such tests and making good afterwards to roofing to be paid by this Subcontractor.

3.4.1.3. Inspection - Roof Levels:

3.4.1.3.1. Before roofing is commenced, inspect and check roof surfaces for levels.

3.4.1.3.2. Undertake a series of spot levels to determine if there is any unevenness in roof decks which may result in pools of water being left on completed roofing in excess of 13 mm (1/2") depth.

3.4.1.3.3. Ensure deck has been inspected and approved by Consultant prior to start of roofing work.

3.4.1.4. Check completed single ply membrane welds for continuity after cooling by use of a screwdriver run along welded seam. Ensure joints indicate an uninterrupted extrusion of melted material from joint. Ensure seams are exposed for inspection. Cut edge sealant is not permitted at any time.
3.4.1.5. Inspect completed membrane and flashings for punctures, tears and discontinuous weld seams. Apply additional layer of membrane over punctures and tears, extending minimum 50 mm (2") beyond damaged areas in any direction and heat weld. Re-weld seams where necessary.

SPEC NOTE: Verify whether water testing and electronic leak detection applies to this project 

3.4.1.6. The Applicator shall water test the drains for a minimum of 16 hours prior to the EFVM test. Plug the drain and flood with enough water to completely cover the clamping ring the day before the EFVM test. The Sika Technical Service Representative attending the EFVM test will inspect for leakage upon his arrival to the job site.

3.4.1.7. Electronic Leak Detection

3.4.1.7.1.1. Follow Sika procedures for electronic leak detection testing over the completed waterproofing membrane to check for membrane water tightness prior to the installation of subsequent layers.
3.4.1.7.1.2. Perform EFVM electronic leak detection testing over the completed waterproofing membrane for testing of capillary defects and/or breaches in the membrane prior to the installation of subsequent layers.
3.4.1.7.1.3. Should leaks be discovered, the Applicator shall locate leak source(s) and make repairs.  All patches/repairs shall be retested to assure watertightness.  All costs associated with the repairs shall be borne by the Applicator.
3.5. PROTECTION

3.5.1. Provide adequate protection of materials and work of this Section from damage by weather, traffic and other causes. At the end of each Day's work provide temporary water cutoff between finished roofing membrane and roof deck substrate to prevent weather damage and water from entering finished roof assembly. Remove such temporary cutoff strip completely prior to commencing with work.

SPEC NOTE: For most of our Projects 13 mm (1/2") thick board is sufficient. For large Projects having lots of roof traffic use 19 mm (3/4") thick plywood.

3.5.2. Provide protection covering out of 13 mm (1/2") [19 mm (3/4")] thick plywood underlaid with 25 mm (1") thick polystyrene insulation board adhered to it, over roofed areas when working from, or over, such roof surfaces. Ensure to place a separator sheet between temporary protection covering roof membrane. Provide such protection below hoist rigs, ladders, pallets of material and in other circumstances where the roofing membrane is exposed to potential damage. Secure protection boards mechanically against windstorm loss.

3.5.3. Temporarily block drain pipes during application of roofing membrane. Remove blocking each night or when work is not in progress and after work of this Section is completed.

3.5.4. At conclusion of each Day's work, seal exposed edges of roof insulation. Remove when resuming work.

3.5.5. Protect work of other trades from damage resulting from work of this Section. Make good such damage at no cost to Owner.
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