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Part 1 GENERAL

1.1 RELATED WORK

.1 Section 01 33 00 - Submittal Procedures.
.2 Section 01 35 43 - Environmental Procedures.
.3 Section 01 43 39 – Mock Up Requirements.
.4 Section 01 45 00 - Quality Control.

.5 Section 01 61 00 - Common Product Requirements.

.6 Section 01 74 00 - Cleaning.

.7 Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
.8 Section 01 78 00 - Closeout Submittals.
.9 Section 06 10 53 - Miscellaneous Rough Carpentry.
.10 Section 07 62 00 - Sheet Metal Flashing and Trim.


.11 Section 07 92 00 - Joint Sealants. 
1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM)

.1 ASTM C 1177/C1177M, Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.
.2 ASTM C 1289, Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board.
.3 ASTM C 1549, Standard Test Method for Determination of Solar Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer.
.4 ASTM D 638, Standard Test Method for Tensile Properties of Plastics.
.5 ASTM D 1004, Standard Test Method for Initial Tear Resistance of Plastic Film and Sheeting.
.6 ASTM D 6878/D 6878M, Standard Specification for Thermoplastic Polyolefin Based Sheet Roofing.
.2 Canadian General Standards Board (CGSB).

.1 CAN/CGSB - 51.33 Vapour Barrier Sheet, Excluding Polyethylene, for Use in Building Construction.

.3 Canadian Roofing Contractor’s Association (CRCA)

.1 CRCA Specification Manual.

.4 Underwriters Laboratories’ of Canada (ULC)

.1 CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Covering.

.2 CAN/ULC‑S702.2, Standard for Mineral Fibre Thermal Insulation for Buildings.

.3 CAN/ULC-S704, Thermal Insulation, Polyurethane and Polyisocyanurate Boards, Faced.

1.3 submittals
.1 Product Data

.1 Provide membrane manufacturer’s printed data to show that all components of roofing system, including insulation and fasteners, comply with the specified requirements. Include data for each product used in conjunction with roofing membrane.

.2 Provide documentation to show the roofing system complies with the wind uplift performance requirements.

.2 Shop Drawings

.1 Provide manufacturer’s drawings showing layout, details of construction, identification of materials, membrane fastener pattern and spacing, membrane penetration details.
.2 Provide layout for tapered insulation

.3 Indicate in shop drawings flashings, control joints, tapered insulation details, roof drains and all required roofing materials.

.3 Submit manufacturer’s certification letter stating the contractor is an authorized installer of the manufacturer’s roofing system.

1.4 Delivery, STORAGE AND HANDLING

.1 Refer to Section 01 61 00 - Common Product Requirements for storage and handling requirements. 

.2 Deliver roofing materials to site in original, sealed containers with manufacturer’s name, brand name and installation instructions intact and legible.

.3 Store materials off-ground in weatherproof storage.

.4 Store materials in upright position. Store membrane rolls with selvage edge up, store as per manufacturer’s requirements to meet warranty.
.5 Remove only in quantities required for same day use.

.6 Place plywood runways over work to protect work and enable work flow.
.7 Store adhesives and sealants between 15°C and 25°C. If exposed to lower temperature, restore to 15°C minimum temperature before using.
.8 Store insulation protected from daylight, weather and deleterious materials.

1.5 COMPATIBILITY



.1 Compatibility between components of roofing system is essential. Provide written declaration to Owner stating that materials and components, as assembled in system, meet this requirement.

1.6 QUALITY ASSURANCE

.1 Provide certificate signed by roofing manufacturer verifying that installer is approved, authorized and/or licensed by manufacturer to install specified products and is eligible to obtain the specified warranty of the section.
.2 Applicators: minimum 5 years proven experience.
.3 Manufacturer’s representative:

.1 Inspect roofing system at the start of construction, midway and as required for commissioning. Additional inspections may be carried out at the discretion of the Roofing System Manufacturer. 

.2 Provide technical assistance where required to correct installation of roofing system. 
.3 Provide manufacturer’s written acceptance of roofing installation based on specified inspections.
.4 Refer to Section 01 33 00 – Submittal Procedures and Section 01 45 00 - Quality Control for submission procedures.

1.7 Job Conditions

.1 When positioning membrane sheets, exercise care to locate all field splices away from low spots and out of drain sumps. All field splices should be shingled to prevent bucking of water.

.2 Proceed with roofing work only when weather conditions are in compliance with the manufacturer’s recommendations. Install roofing only dry conditions and forecasted weather conditions.
.3 Proceed with work so new roofing materials are not subject to construction traffic. When necessary, provide protection for new roof sections. Inspect upon completion for possible damage.

.4 Surfaces on which the roofing components (insulation, roofing membranes) is to be applied shall be clean, smooth, dry and free from projections or contaminations. 

.5 New roofing shall be complete and weathertight at the end of the work day.

.6 Contaminates such as grease, fats, and oils shall not be allowed to come in direct contact with the roofing membrane.

1.8 MOCK-UP

.1 If requested construct mock-up in accordance with Section 01 43 39 – Mock Up Requirements.

.2 Mock up to be 10 m2 minimum size showing typical membrane lap joint, one inside and one outside corner parapet flashing.  Insulation and fastening method, air/vapour barrier lap, cover board and fastening method and workmanship. 

1.9 WARRANTY

.1 Provide a written guarantee signed and issued in the name of The Owner by the Roofing System Manufacturer stating that roofing system is free from manufacturing defects and that the system will stay in place and remain leak proof for a period of twenty (20) years from date of Substantial Certificate of Completion, subject to the standard limitations and conditions of the manufacturer.  

.2 Provide a written guarantee, signed and issued in the name of the Owner by the Contractor, stating that the roofing application has been performed in compliance with the plans and specifications, and for two (2) years from the date of Substantial Certificate of Completion, the Contractor shall repair, at no expense to the Owner, any defects which result of a failure to comply with the plans and specifications.

.3 Defective work shall include, but not limited to: leaking, wind uplift, delamination of roofing materials, reduction of thermal value due to moisture in insulation, crazing and ridging.

.4 Warranty to be non-prorated. 

Part 2 PRODUCTS

2.1 deck cover and air/vapour barrier

.1 Deck Cover: Pre-primed glass mat faced gypsum panel non-asphaltic, highly filled proprietary heat-cured coating on one side, to ASTM C1177, 12.7 mm thick.

.2 Air/Vapour Barrier: Self adhering peel and stick air/vapour barrier composed of rubberized asphalt laminated to woven polypropylene film, minimum thickness 1.0 mm.
2.2 insulation and cover board components

.1 For sloped roof decks or roof structures, provide uniform thickness rigid insulation.

.2 For flat roof decks or roof structures, provide custom designed tapered insulation with minimum slope of 2.0 mm in 100 mm (2%). Taper insulation to drain, minimum RSI value at drain to be 1.3.

.3 Polyisocyanurate Insulation:

.1 To CAN/ULC-S704, glass reinforced felt facers, square edged and containing no CFC.

.2 Insulation value thickness per cm based on values listed in the latest edition of NRC - Evaluation Listings.

.3 Provide two layers of insulation installed with staggered joints.

.4 Total assembly RSI value:

.1 Minimum average RSI value of assembly insulation components to be 4.0. Insulation assembly components to consist of thermal barrier, insulation and cover board.

2.3 Insulation Cover Board

.1 Nonstructural, glass mat faced gypsum panel with water-resistant core to ASTM C1177, 6.35 mm thick.

2.4 TPO Membrane materials
.1 Thermoplastic Polyolefin (TPO) Membrane:

.1 To ASTM D 6878, internally fabric or scrim reinforced, uniform, flexible fabric backed TPO sheet, minimum 2.0 mm nominal thickness. Colour, Grey.

.2 TPO membrane properties:
.1 Breaking Strength: minimum 1.9 kN.
.2 Elongation of Reinforcement Break: 25%.

.3 Tearing Strength: minimum 530 N.

.4 Brittleness Point: Pass.

.5 Ozone Resistance: Pass.

.6 Water Absorption Resistance: < 3%.

.7 Puncture Resistance: minimum 450 kN.

.8 Sheet size: 2.4 m x 30 m.

.3 TPO Radiative properties (Initial/3 Years):

.1 Solar Reflectance (CRRC): minimum 0.34/0.34

.2 Thermal Emittance (CRRC): minimum 0.89/0.88

.3 Solar Reflectance Index (SRI): minimum 37/36
.4 Install contrasting colour TPO sheet, minimum 1.8 m wide, along the entire perimeter of all roof sections. Colour to be as per Owner selection from manufacturer’s standard colour range.

2.5 SHEET FLASHING

.1 Manufacturer’s standard unreinforced TPO sheet flashing, minimum 1.4 mm thick, same colour as TPO membrane sheet.

2.6 Molded Flashing Accessories
.1 Unreinforced TPO membrane pre-molded to suit a variety of flashing details, including pipe boots, inside corners, outside corners, etc., same colour as TPO membrane sheet.

2.7 walkway pads

.1 Reinforced TPO walkway pads with textured surface, minimum 760 mm wide x 12 m long rolls, minimum 3.0 mm thick, colour white. 

2.8 membrane Adhesives

.1 High strength, solvent based synthetic rubber adhesive.

2.9 FASTENERS

.1 Fasteners: minimum #14 mechanical fasteners made of case-hardened carbon steel with corrosion resistance coating, complying with FM standards. 75 mm diameter round or hexagon stress plates complying with CSA B35.3 and FM 4470 approval standards, diameter and lengths as required to suit total assembly thickness. Ensure fasteners have the following deck penetration:

.1 For concrete decks: minimum 25 mm.

.2 For wood decks: minimum 25 mm.

.3 For metal decks: minimum 19 mm and maximum 25 mm longer than assembly being secured. Fasteners to engage metal deck top flange. At gymnasium locations, fastener points of all fasteners to be removed.

.2 Insulation and cover boards adhesive: single-component, moisture cured, solvent free polyurethane adhesive, dispensed from a portable disposable pre-pressurized container.
2.10 roof drains

.1 As per section 22 05 15 – Plumbing Specialties and Accessories.

.2 Sump pan:  provide 600 x 600 mm sloped insulation sump at drains.

Part 3 EXECUTION

3.1 WORKMANSHIP

.1 Do roofing work in accordance with applicable, standard in Canadian Roofing Contractors Association (CRCA) Roofing Specifications Manual, except where specified otherwise.

.2 Comply with manufacturer’s published instructions for the installation of the membrane roofing system including proper substrate preparation, jobsite considerations and weather restrictions.

.3 Position sheets to accommodate contours of the roof deck and shingle splices to avoid bucking water.

.4 Install roofing membrane only when surfaces are clean, dry, smooth and free of snow, ice. Do not apply roofing membrane during inclement weather or when ambient conditions will not allow proper application.

3.2 PROTECTION

.1 Cover walls 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 adhesive material immediately. 

.4 Dispose of rain water off roof and away from face of building until roof drains or hoppers installed and connected. Refer to Section 01 35 43 - Environmental Procedures for site drainage requirements. 

.5 Protect roof from traffic and damage. 

.6 At end of each day’s work or when stoppage occurs due to inclement weather, provide protection for completed work and materials out of storage. 

.7 Install insulation promptly to avoid possibility of condensation beneath vapour retarder.

.8 Take necessary measures ensuring no penetration of the elements will occur to the building after commencement of work, including but not limited to water.

.9 Only remove quantities of existing roofing material and install quantities of new roofing materials per day that can be covered with waterproofing membranes.

3.3 EXAMINATION ROOF DECKS

.1 Examine roof decks and immediately inform of Owner in writing of defects.

.2 Prior to commencement of work ensure:

.1 Decks are firm, straight, smooth, dry, and free of snow, ice or frost, and swept clean of dust and debris.

.2 Curbs have been built. Coordinate height of roof curbs with Section 06 10 53 – Miscellaneous Rough Carpentry.
.3 Roof drains have been installed at proper elevations relative to finished roof surface.

.4 Plywood and lumber nailer plates have been installed to deck, walls and parapets as indicated.

.3 Do not install roofing materials during rain or snowfall.

3.4 MEMBRANE ROOFING APPLICATION (METAL ROOF DECK)

.1 Deck Cover and Air/Vapour Barrier:

.1 Place deck cover with long axis of each sheet transverse to steel deck ribs, with end joints staggered and fully supported on ribs.

.2 Secure deck cover to metal deck using one (1) fastener per board, located at the centre of the board, fasteners to be FMRC approved. OR, apply beads of insulation adhesive to metal deck in accordance with manufacturer’s written instructions. Adhere deck cover in adhesive and walk-in deck cover to insure maximum contact with adhesive.
.3 Fit butt edge joints in firm contact with one another.

.4 Prime all surfaces of deck cover to receive self-adhering sheet air/vapour barrier as per manufacturer’s instructions.

.5 Apply self-adhering sheet air/vapour barrier to deck cover in an overlapping shingle fashion. Stagger all vertical joints.

.6 Align sheet air/vapour barrier, remove protective film and press firmly into place. Ensure minimum 50 mm overlap at all ends and side laps. Roll membrane, including seams, with counter top roller to ensure full contact.

.2 Insulation:
.1 Loosely lay layer of insulation over deck cover and air/vapour barrier. OR apply beads of roofing adhesive to air/vapour barrier in accordance with manufacturer’s written instructions. Adhere insulation in adhesive and walk-in insulation boards to insure maximum contact with adhesive.
.2 Place boards in parallel rows with ends staggered, and in firm contact with one another.

.3 Cut end boards to suit. 

.4 Install tapered insulation in accordance with shop drawings.

.3 Cover Board

.1 Place cover board over insulation. Mechanically fasten cover board with plates and fasteners OR, apply beads of roofing adhesive to insulation in accordance with manufacturer’s written instructions. Adhere cover board in adhesive and walk-in cover boards to insure maximum contact with adhesive.
.2 Place boards in parallel rows with ends staggered and in firm contact with one another.

.3 Cut end boards to suit.

.4 Fit boards tight together. Stagger joints between boards. Install fasteners/adhesive based on design wind uplift securement requirements, for the building site location, for insulation and cover board, in accordance with manufacturer’s recommendations.

.4 Membrane Placement and Attachment (NOTE: Choose Fully Adhered or Mechanically Fastened System):

.1 Fully Adhered System:

.1 Unroll membranes and allow to relax for installing.

.2 Layout the membrane pieces so that the field and flashing splices are installed to shed water.

.3 Apply membrane adhesive to the underside of the membrane and the corresponding substrate at rates required by the manufacturer. Do not apply adhesive to the splice edge of the membrane.
.4 Allow adhesive to set as per the adhesive manufacturer’s instructions.

.5 Roll coated membrane unto coated substrate, avoiding wrinkles. Brush down bonded section of membrane into adhesive with a soft bristle push broom to achieve maximum contact.
.6 Clean seam areas, overlap roof membrane and hot-air weld all side and end laps of roofing membrane and sheet flashings, to ensure a watertight seam installation.

.2 Mechanically Fastened System:
.1 Unroll membranes and allow to relax for installing.

.2 Install roof membrane with the long dimension perpendicular to steel roof deck flutes.

.3 Align roof membranes and maintain uniform side and end laps of minimum dimensions required by the manufacturer. Stagger end laps.
.4 Mechanically fasten roof membrane securely at terminations, penetrations and perimeter of roofing.
.5 Apply roof membrane with side laps shingles with slope of roof deck where possible.

.6 Secure on edge of the roofing membrane using fasteners and fastener plates centred within the seam, mechanically fastened to the roof deck.

.7 Clean seam areas, overlap roof membrane and hot-air weld all side and end laps of roofing membrane and sheet flashings, to ensure a watertight seam installation.

.5 Flashings:

.1 Install sheet flashings and molded flashings accessories the same day as roofing membrane. Adhere to substrates in accordance with roofing manufacturer’s written instructions.
3.5 MEMBRANE ROOFING APPLICATION (CONCRETE DECK)

.1 Air/Vapour Barrier:

.1 Prime all surfaces to receive self-adhering sheet air/vapour barrier as per manufacturer’s instructions.

.2 Apply self-adhering sheet air/vapour barrier to concrete deck substrate in an overlapping shingle fashion. Stagger all vertical joints.

.3 Align sheet air/vapour barrier, remove protective film and press firmly into place. Ensure minimum 50 mm overlap at all ends and side laps. Roll membrane, including seams, with counter top roller to ensure full contact.

.2 Insulation:
.1 Apply beads of insulation adhesive to air/vapour barrier in accordance with manufacturer’s written instructions.
.2 Adhere insulation in adhesive and walk-in insulation boards to insure maximum contact with adhesive.

.3 Place boards in parallel rows with ends staggered, and in firm contact with one another.

.4 Cut end boards to suit. 

.5 Install tapered insulation in accordance with shop drawings.

.3 Cover Board:

.1 Apply beads of roofing adhesive to insulation in accordance with manufacturer’s written instructions.
.2 Adhere cover board in adhesive and walk-in cover boards to insure maximum contact with adhesive.

.3 Place boards in parallel rows with ends staggered and in firm contact with one another.

.4 Cut end boards to suit.

.5 Fit boards tight together. Stagger joints between boards. Install adhesive based on design wind uplift securement requirements, for the building site location, for insulation and cover board, using FMRC approved roofing adhesive placed in accordance with manufacturer’s recommendations.

.4 Membrane Placement and Attachment:

.1 Fully Adhered System:

.1 Unroll membranes and allow to relax for installing.

.2 Layout the membrane pieces so that the field and flashing splices are installed to shed water.

.3 Apply membrane adhesive to the underside of the membrane and the corresponding substrate at rates required by the manufacturer. Do not apply adhesive to the splice edge of the membrane.

.4 Allow adhesive to set as per the adhesive manufacturer’s instructions.

.5 Roll coated membrane unto coated substrate, avoiding wrinkles. Brush down bonded section of membrane into adhesive with a soft bristle push broom to achieve maximum contact.

.6 Clean seam areas, overlap roof membrane and hot-air weld all side and end laps of roofing membrane and sheet flashings, to ensure a watertight seam installation.

.5 Flashings:

.1 Install sheet flashings and molded flashings accessories the same day as roofing membrane. Adhere to substrates in accordance with roofing manufacturer’s written instructions.
3.6 MEMBRANE ROOFING APPLICATION (WOOD DECK)

.1  Air/Vapour Barrier:

.1 Prime all surfaces to receive self-adhering sheet air/vapour barrier as per manufacturer’s instructions.

.2 Apply self-adhering sheet air/vapour barrier to wood deck substrate in an overlapping shingle fashion. Stagger all vertical joints.

.3 Align sheet air/vapour barrier, remove protective film and press firmly into place. Ensure minimum 50 mm overlap at all ends and side laps. Roll membrane, including seams, with counter top roller to ensure full contact.

.2 Insulation:
.1 Loosely lay layer of insulation over deck cover and air/vapour barrier. OR apply beads of roofing adhesive to air/vapour barrier in accordance with manufacturer’s written instructions. Adhere insulation in adhesive and walk-in insulation boards to insure maximum contact with adhesive.

.2 Place boards in parallel rows with ends staggered, and in firm contact with one another.

.3 Cut end boards to suit. 

.4 Install tapered insulation in accordance with shop drawings.
.3 Cover Board:

.1 Place cover board over insulation. Mechanically fasten cover board with plates and fasteners OR, apply beads of roofing adhesive to insulation in accordance with manufacturer’s written instructions. Adhere cover board in adhesive and walk-in cover boards to insure maximum contact with adhesive.

.2 Place boards in parallel rows with ends staggered and in firm contact with one another.

.3 Cut end boards to suit.

.4 Fit boards tight together. Stagger joints between boards. Install fasteners/adhesive based on design wind uplift securement requirements, for the building site location, for insulation and cover board, in accordance with manufacturer’s recommendations.
.4 Membrane Placement and Attachment (NOTE: Choose Fully Adhered or Mechanically Fastened System):
.1 Fully Adhered System:

.1 Unroll membranes and allow to relax for installing.

.2 Layout the membrane pieces so that the field and flashing splices are installed to shed water.

.3 Apply membrane adhesive to the underside of the membrane and the corresponding substrate at rates required by the manufacturer. Do not apply adhesive to the splice edge of the membrane.

.4 Allow adhesive to set as per the adhesive manufacturer’s instructions.

.5 Roll coated membrane unto coated substrate, avoiding wrinkles. Brush down bonded section of membrane into adhesive with a soft bristle push broom to achieve maximum contact.

.6 Clean seam areas, overlap roof membrane and hot-air weld all side and end laps of roofing membrane and sheet flashings, to ensure a watertight seam installation.

.2 Mechanically Fastened System:

.1 Unroll membranes and allow to relax for installing.

.2 Install roof membrane with the long dimension perpendicular to steel roof deck flutes.

.3 Align roof membranes and maintain uniform side and end laps of minimum dimensions required by the manufacturer. Stagger end laps.

.4 Mechanically fasten roof membrane securely at terminations, penetrations and perimeter of roofing.

.5 Apply roof membrane with side laps shingles with slope of roof deck where possible.

.6 Secure on edge of the roofing membrane using fasteners and fastener plates centred within the seam, mechanically fastened to the roof deck.

.7 Clean seam areas, overlap roof membrane and hot-air weld all side and end laps of roofing membrane and sheet flashings, to ensure a watertight seam installation.

.5 Flashings:

.1 Install sheet flashings and molded flashings accessories the same day as roofing membrane. Adhere to substrates in accordance with roofing manufacturer’s written instructions.
3.7 WALKWAYS
.1 Install walkways at all traffic concentration points, such as roof hatches, access doors, rooftop hatches, etc., and all locations as indicated on the drawings.

.2 Hot-air weld walkway material to roof membrane in accordance with manufacturer’s instructions. 

.3 Install walkways in 3.0 m sections, leaving 25 mm gap between adjacent sections to allow for water drainage.

.4 Cut walkway so a 100 mm gap is created over field splices to allow access to the field seams.

3.8 CLEANING

.1 Perform in accordance with Section 01 74 00 - Cleaning.

.2 Check drains to ensure cleanliness and proper function, and remove debris, equipment and excess material from site. 

END OF SECTION
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