[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]University of California, Irvine 	FM MASTER SPEC UPDATE -JANUARY 2022 

SECTION 07 5419
POLYVINYL-CHLORIDE (PVC) ROOFING
GENERAL
SUMMARY
Section Includes roofing warranty and:
Adhered polyvinyl-chloride (PVC) roofing system.
Mechanically fastened polyvinyl-chloride (PVC) roofing system.
Roof insulation.
Auxiliary Roofing materials.
Warranty.
DEFINITIONS
[bookmark: _GoBack]Roofing Terminology: Definitions in ASTM D1079 and glossary in NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.
PREINSTALLATION MEETINGS
Preinstallation Roofing Conference: Conduct conference at location as directed by University’s Representative.
ACTION SUBMITTALS
Product Data: For each type of product proposed to be used.
Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work [and tapered insulation plan].  [Include base flashings and membrane terminations proposed if different that detailed on drawings.] 
Samples for Verification: For the following products if requested:
Sheet roofing, of color required.
8 x 10-inch square of sheet roofing including T-shaped side and end lap seam.
6 x 6-inch square of roof insulation.
Three insulation fasteners of each type, length, and finish to be used.
Roof paver in each color and texture required.
Walkway pads or rolls.
INFORMATIONAL SUBMITTALS
Research/Evaluation Reports: For components of roofing system, from ICC-ES.
Sample Warranties: For manufacturer's special warranties.
CLOSEOUT SUBMITTALS
Maintenance Data: For roofing system to include in maintenance manuals.
QUALITY ASSURANCE
Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty specified.
WARRANTY
Material Warranty:  Manufacturer shall provide a system, no-dollar-limit (NDL), material warranty directly to the University and agrees to repair or replace components of roofing system that fail in materials or failed because of applicator’s workmanship or leaks within specified warranty period.  Warranty shall not exclude ponding or standing water or contain time limits for standing water.  No additional fees or roofing manufacturer inspections shall be required to maintain the warranty.  The manufacturer may access the roofing installation at any time. 
Workmanship Warranty: Roofing contractor shall provide a separate workmanship warranty directly to the University and agrees to repair workmanship defects within the specified warranty period.  In the event work performed by the roofing installer is found during the warranty period, defective or not in compliance with the Contract Documents or manufacture’s requirements shall be repaired at no additional cost to the University.
The system and workmanship warranties includes membrane, insulation, cover board and attachment components or other materials and products of the roofing system provided by the roofing Manufacturer and installed by the Applicator:
Material Warranty Period:  20 years from date of Substantial Completion.
Workmanship Warranty Period:  five years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Source Limitations: Obtain components including roof insulation, cover board, fasteners, for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer. 
MATERIALS
For descriptions in other Part 2 articles where the subparagraph titles  "Products," and "Manufacturers" introduce a list of manufacturers and their products or manufacturers only, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified in other Part 2 articles.
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified in other Part 2 articles.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
PERFORMANCE REQUIREMENTS
Accelerated Weathering: Roofing system shall withstand 10,000 hours of exposure when tested in accordance with ASTM G152, ASTM G154, or ASTM G155.
Impact Resistance: Roofing system shall resist impact damage when tested in accordance with ASTM D3746 or ASTM D4272.
Retain "Roofing System Design" Paragraph below if roofing system is to be designed to withstand uplift pressure established by ASCE/SEI 7. Indicate dimensions of corners, perimeter, and field of roof on Drawings.
Roofing System ASCE/SEI 7 Design: Tested by a qualified testing agency to resist the following uplift pressures:
Corner Uplift Pressure: <Insert lbf/ft² >.
Perimeter Uplift Pressure: <Insert lbf/ft². >.
Field-of-Roof Uplift Pressure: <Insert lbf/ft² >.
Energy Performance: Roofing system shall have an initial solar reflectance of not less than 78 and an emissivity of not less than 0.9 when tested in accordance with CRRC-1.
Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
Field and flashing membranes shall conform to ASTM D4434 (latest version), “Standard for Polyvinyl Chloride Sheet Roofing”
Classification: Type II, Grade 1
Underwriters Laboratories, Inc.-Northbrook, Illinois: Class A assembly
PVC ROOFING
“PVC Sheet" Paragraph below is for Sika Sarnafil's "Sarnafil G410" 80 mil for adhered installations.  Revise various specifics if a different mil thickness is proposed!
PVC Sheet: ASTM D4434, Type III, Grade I, glass-fiber reinforced, felt backed.
Manufacturers: Subject to compliance with requirements, provide products by the following:
Sika Sarnafil G410 EnergySmart roof membrane. .
Johns Manville JM PVC FB-80
Or equal.
Thickness: minimum 80 mils as actually measured in the field.
Exposed Face Color: White.
Thickness over glass-fiber:  40 mils
Felt Weight: 9 oz./sq. yd.
Breaking Strength: >100 lbf/in.
Tearing Resistance: >20 lbf.
Accelerated Weathering Test: 10,000 hours.
PVC-Coated Metal Sheets:  Sarnaclad 24 gauge, G90 galvanized metal sheet with a 20 mil unsupported membrane and white in color, or equal by Johns Manville, or equal
AUXILIARY ROOFING MATERIALS
General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
Materials shall comply with VOC limits of South Coast Air Quality Management District.
Sheet Flashing: Polyester Reinforced PVC, 60 mil thickness. Color CA Title 24 compliant White.  Basis of Design: Sika Sarnafil model #S327-15. 
Asphalt Tolerant Glass Fiber reinforced PVC Membrane Wall and Curb Flashing.  A fiberglass reinforced membrane adhered to approved substrate using adhesive complying with applicable California VOC limits.  Basis of Design: Sika Sarnafil G459 60 mils minimum thickness flashing membrane.
Non-woven polypropylene (NWP) Felt: Layer for leveling, separation, or both layer necessary when the flashing substrates are rough, incompatible, or both with the flashing membrane or to increase the puncture resistance of the waterproofing assembly.  When felt is used a 2nd coat on the dried substrate at the same rate is required to adhere the felt and then the membrane.
Sika Sarnafil two-component polymethyl methacrylate (PMMA) Liquid Flashing System for complex flashings.  Sika Liquid Flashing SW or equal.  Sika liquid flashing WW shall only be used when ambient temperature is below 60°F.  
Bonding Adhesive: Manufacturer's standard, water based.  Basis of Design: Sarnacol 2121 Adhesive.
Flashing Adhesive:  Low VOC reactivating-type adhesive used to attach membrane to flashing substrate.  Basis of Design: Stabond U148A Adhesive.
Peelstop Termination Bar:  Extruded aluminum, low profile bar used with certain fasteners to attach to the roof deck or to walls or curbs at terminations, penetrations and at certain incline changes of the substrate.
Termination Reglet:  Heavy-duty, extruded aluminum flashing termination reglet used at walls and large curbs.
Sarnacol AD Board Adhesive:  Low-rise polyurethane foam used to attach insulation to approved compatible substrate.  Adhesive shall be applied with a pace cart gravity fed applicator or by hand with a dual component caulk gun in bands 12” on center. Additional adhesive may be required for rougher surfaces.  Consult manufacturer’s data sheets for additional information.  Application rates are as follows:
	Cartridge Size
	Approximate Square Feet 

	600 ml
	50-65 of insulation or boards

	1,500 ml
	150-200 of insulation or boards

	2 x 5 gallon bag in box (1 set)
	1000 of insulation or boards


Fasteners and Anchors: Provide only post-galvanized, aluminum or stainless steel fasteners.  Take precautions to avoid galvanic from dissimilar metals.  Minimum embedment for miscellaneous fasteners and anchors is as follows:
1¼ inch at concrete.
1 inch at wood.
Sealants: Silicone multi-purpose sealant for termination details SIKAFLEX-1a.
Torch Applied Temporary Roof and Vapor barrier TA 138
Torch applied SBS polymer modified bitumen with a fiberglass mat reinforcement and fine mineral aggregate (sand) topside and polyolefin burn-off film underside. Can also serve as temporary roof protection exposed for up to six months.
Vapor Retarder Primer TA
Blend of bitumen and solvents for use on concrete decks prior to applying Sika’s torch-applied vapor retarders.  The primer improves the adhesion of Sika’s torch- applied vapor barrier to the properly prepared dry concrete surface.
Retain "Slip Sheet" Paragraph below if slip sheets are required, usually for mechanically attached PVC membranes. Slip sheets separate PVC roofing from incompatible asphalt or coal-tar products and from contact with unfaced molded or extruded-polystyrene roof insulation. See roofing system manufacturer's specifications for requirements.
Slip Sheet: Manufacturer's standard, of thickness required for application.
Miscellaneous Accessories: Provide preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories.
Caution Strip:  Provide hot air welded caution strip constructed of a knitted 7.5 ounces per yard polyester fabric, coated with a pigment rich “safety yellow” thermoplastic PVC compound at a minimum of five-inches by 100-foot rolls.  The durability of the caution strip shall be enhanced with an acrylic-urethane top finish to resist UV, improve color fastness, and heighten overall visibility by repelling dirt.  FiberTite® Caution Strip by Seaman Corporation or equal. 
SUBSTRATE BOARDS
Retain one or more of three "Substrate Board" paragraphs below if required, or delete this article. Substrate boards may serve as building-code-required thermal barriers, separating foam insulation from steel or wood deck. They may also be used over steel deck as part of a fire-resistance-rated roofing system or to provide a smooth substrate for a vapor retarder. Verify suitability for application. Roofing manufacturers do not recognize substrate boards to be part of roofing system.
Substrate Board: ASTM C1177, glass-mat, water-resistant gypsum substrate or ASTM C1278, fiber-reinforced gypsum board, ⅝ inch thick.
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
CertainTeed Corporation.
Georgia-Pacific Gypsum LLC.
National Gypsum Company.
USG Corporation.
Or equal. 
Substrate Board: ASTM C1396, Type X gypsum board, thickness: ⅝ inch
Substrate Board: ASTM C728, perlite board, ¾ inch thick, seal coated.
Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening substrate board to roof deck.
ROOF INSULATION
[Refer to Division 07 Specification "Thermal Insulation" for manufacturers and products.]
General: Preformed roof insulation boards manufactured or approved by PVC roof membrane manufacturer, approved for use in SPRI's Directory of Roof Assemblies listed roof assemblies.
Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
Compressive Strength:  20 psi.
Size:  48 by 96 inches.
Thickness: minimum 1½ inches. 
Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of ¼ inch per 12 inches unless otherwise indicated.
Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.
INSULATION ACCESSORIES
Retain "Fasteners" Paragraph below if insulation requires mechanical fastening. Retain option if separate cover boards require fastening.
Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manufacturer.
Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer. Basis of Design: Sarnacol AD Board Adhesive. 
Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water permeable and resistant to UV degradation, type and weight as recommended by roofing system manufacturer for application.
ASPHALT MATERIALS
Asphalt Primer: ASTM D41.
WALKWAYS
Walkways: Factory-formed from new membrane waste by injection molding, nonporous, heavy-duty, slip-resisting, surface-textured walkway, or rolls, approximately 3/16 inch thick, Sika Sarnafil-V PVC Walkway Pad, or equal.  
Loose Laid Walkways:  is an open grid PVC material with cross directional top ribs that provides positive traction with a slip resistant design.  The walkway material is available in 2, 3, and 4-foot wide by 9/16” high by 33-foot rolls.  Tested to withstand wind speeds up to 90-mph when loose laid on membrane roof without any additional attachment. 
Provide FiberTite® Crossgrip by Seaman Corporation or equal.
Retain "Walkway Roof Pavers" Paragraph below if using heavyweight roof pavers as walkways.
Walkway Roof Pavers: Heavyweight, hydraulically pressed concrete units, with top edges beveled 3/16 inch, factory cast for use as roof pavers; absorption not greater than five percent (5%), ASTM C140; no breakage and maximum one percent (1%) mass loss when tested for freeze-thaw resistance, ASTM C67; and as follows:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Hanover Specialties, Inc.
Rapid Building Systems.
Roofblok Limited.
Sunny Brook Pressed Concrete Company.
Wausau Tile Inc.
Or equal.
Size:  24 x 24 inches. Manufacture pavers to dimensional tolerances of plus or minus 1/16 inch in length, height, and thickness.
Weight:  18 lb/ft²
Compressive Strength:  6500 psi, minimum.
Colors and Textures:  As selected by University’s Representative from manufacturer's full range.
EXECUTION
ROOFING INSTALLATION, GENERAL
Prepare existing roofing as required by Section 07 0150, “Preparation for Reroofing”.
Install roofing system in accordance with roofing system manufacturer's written instructions.
Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast.  Remove and discard temporary seals before beginning work on adjoining roofing.
Retain paragraph below if tie-ins to existing roofing are required.
Install roofing and auxiliary materials to tie in to existing roofing to maintain weather tightness of transition.
Prepare materials to receive PMMA liquid flashing in accordance with manufacture’s preparation requirements.  Grind concrete and masonry surfaces with diamond cut wheel to remove laitance or contaminants.  Clean and prepare metal surfaces to near white metal with a power tool. 
Prohibited: pitch pockets and pourable pockets.
VAPOR RETARDER INSTALLATION
Vapor Retarder Primer VC is required on substrates except for steel. Surfaces must be clean, sound, dry, and free of loose materials or contaminants such as water, frost, ice, oil and grease that would interfere with proper adhesion and compromise the performance of the product. Shake or stir primer before applying.  Let the primer dry completely.
Retain first paragraph below if tapered insulation is required.
Begin the installation at the low point of the roof.  Unroll Vapor Retarder SA-31 onto the substrate for alignment.  Overlap each sheet by 3 in on the side lap and 6 in on the end laps. Once the roll is aligned, peel back a portion of the silicone release film and press Vapor Retarder SA-31 onto the substrate.  When securely adhered, remove the remaining release film from the roll.
Insulation manufacturers usually recommend thickness in first paragraph below as maximum thickness of single insulation layer.
Use a steel roller to press the Vapor Retarder SA-31 onto the substrate including the laps.  Use the roller to push out any air bubbles out to the edge of the membrane.  Do not cut the membrane to remove a bubble.
Retain subparagraph below when a composite top layer is required over one or more layers of noncomposite molded-polystyrene or polyisocyanurate board insulation.
Apply approved Mastic to seal around penetrations, T-joints, and fishmouths.  Use a trowel to mound the Mastic around the penetrations to seal the opening.  Do not apply Mastic where it may come into direct contact with the membrane.
SUBSTRATE BOARD INSTALLATION
Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows. Tightly butt substrate boards together.
Retain subparagraph below when building has a steel deck.
Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof in accordance with roofing system manufacturers' written instructions.
COVER BOARD AND INSULATION INSTALLATION
Coordinate installing roofing system components so insulation and cover board is not exposed to precipitation or left exposed at the end of the workday.
Install tapered insulation under area of roofing if needed to conform to slopes indicated. 
Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
Insulation manufacturers usually recommend thickness in first paragraph below as maximum thickness of single insulation layer.
Install insulation under area of roofing to achieve required thickness.  Where overall flat stock insulation thickness is 2.7 inches or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.
Retain subparagraph below when a composite top layer is required over one or more layers of noncomposite molded-polystyrene or polyisocyanurate board insulation.
Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install cover board insulation for top layer.
Install layers of insulation in accordance with requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
Retain "Adhered Insulation" Paragraph below if adhering each layer of insulation. 
Adhered Insulation: Surfaces must be clean, dry, and free of dirt, grease, oil, or other contaminants or particulates.  Install each layer of insulation and adhere to substrate as follows:
Set each layer of insulation in insulation adhesive, using a ribbon pattern, firmly pressing and maintaining insulation in place.  Apply adhesive in ¼ to ½ in. beads.  Ribbon spacing will depend on the wind uplift rating required.
Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.
Retain "Mechanically Fastened and Adhered Insulation" Paragraph below if mechanically fastening the first layer of insulation and adhering the remaining layers. This application method is the most common. 
Mechanically Fastened and Adhered Insulation: Install each layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
Set each subsequent layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 °F of equiviscous temperature.
Set each subsequent layer of insulation in insulation adhesive, firmly pressing and maintaining insulation in place.
Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches in each direction. Loosely butt cover boards together.
Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.
Install slip sheet over non-compatible products.
ADHERED ROOFING INSTALLATION
Adhere roofing over area to receive roofing in accordance with roofing system manufacturer's written instructions. Unroll roofing and allow to relax before retaining.
Install sheet in accordance with ASTM D5036.
Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
Bonding Adhesive: Apply to substrate and underside of roofing at rate required by manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area of roofing.
In addition to adhering, mechanically fasten roofing securely at terminations, penetrations, and perimeter of roofing.
Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and sheet flashings in accordance with manufacturer's written instructions, to ensure a watertight seam installation.  Minimum overlap of seams 2-inches, unless otherwise required.
Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of sheet.
Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with clamping ring.
MECHANICALLY FASTENED ROOFING INSTALLATION
Mechanically fasten roofing over area to receive roofing in accordance with roofing system manufacturer's written instructions. Unroll roofing and allow to relax before retaining.
Install sheet in accordance with ASTM D5082.
Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
Mechanically fasten or adhere roofing securely at terminations, penetrations, and perimeter of roofing.
Apply roofing with side laps shingled with slope of roof deck where possible.
In-Seam Attachment: Secure one edge of PVC sheet using fastening plates or metal battens centered within seam, and mechanically fasten PVC sheet to roof deck.
Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and sheet flashings in accordance with manufacturer's written instructions to ensure a watertight seam installation.  Minimum overlap of seams 2-inches, unless otherwise required.
Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of sheet.
Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place with clamping ring.
BASE FLASHING INSTALLATION
Install sheet flashings and preformed flashing accessories, and adhere to substrates in accordance with roofing system manufacturer's written instructions.
Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side and end laps to ensure a watertight seam installation.
Terminate and seal top of sheet flashings [and mechanically anchor to substrate through termination bars].
Liquid flashing fleece shall be pre-cut vertical and horizontal pieces to fit around the penetration allowing for a 2-inch overlap with adjoining pieces.  Follow manufacture’s recommendation for installation.
WALKWAY INSTALLATION
Fixed Walkways: Install walkway products in locations indicated.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive in accordance with roofing system manufacturer's written instructions.  
Loose Laid Walkways: Install walkway product in locations indicated.  If walkway pad does not lay flat or moves excessively the walkway shall be secured to the roofing membrane with welded loops or strips.  Secure sections of walkways to each other.
Roof-Paver Walkways: Install walkway roof pavers in accordance with manufacturer's written instructions in locations indicated, to form walkways. Leave 3 inches of space between adjacent roof pavers.
PERIMETER WARNING INSTALLATION
Remove loose dirt and dust by wiping clean with water.  For areas where dirt is embedded, scrub the application area with a commercial cleaner such as Simple Green, 409 or equal multi-purpose cleaner using a Scotch Brite scrubbing pad or similar product.  Wash or wipe away residual cleaning material with clean water.
Membrane: Perimeter Warning Membrane is hot-air welded to the top of PVC roofing membrane in the areas required.
Provide yellow caution strips to comply with Cal/OSHA and at changes or steps in roof elevations of more than 12 inches.  At roof elevation changes location strip shall be within 12 inches of change.  Strips installed at roof edges shall comply with Cal/OSHA. 
PROTECTING AND CLEANING
Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report, with copies to University’s Representative.
Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and in accordance with warranty requirements.
Retain paragraph below if coating membrane or if using fluid-applied bonding materials.
Clean overspray or spillage from adjacent construction using cleaning agents and procedures recommended by manufacture of affected construction. 
END OF SECTION
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