SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 075419 - POLYVINYL-CHLORIDE (PVC) ROOFING
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
<Select among the following:>
Section Includes:
Mechanically fastened polyvinyl chloride (PVC) thermoplastic membrane roofing.
Preparation of roof surfaces for application of roofing system.
Roof insulation.
Traffic pads.
Membrane flashing.
Roof breather vents.
Coordination of items built into roofing system.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 02 Section "Selective Structure Demolition".
Division 07 Section "Sheet Metal Flashing and Trim".
Division 09 Section "Joint Sealants".
Division 23 "HVAC".
Division 26 "Electrical."
REFERENCES
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
ASTM International:
ASTM C1289 – Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board
ASTM D-751 -  Standard Test Methods for Coated Fabrics
ASTM D-882 – Standard Test Method for Tensile Properties of Thin Plastic Sheeting
ASTM D-1240 – Standard Test Methods for Rosin Acids Content of Naval Stores, Including Rosin, Tall Oil, and Related Products
ASTM D-3045 – Standard Practice for Heat Aging of Plastics Without Load
ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
ASTM D-4434 – Standard Specification for Poly(Vinyl Chloride) Sheet Roofing
Bay Area Air Quality Management District (BAAQMD): Regulation 8-51 - Adhesive and Sealant Products. 
California Building Code (CBC), 2001 Edition:  Chapter 15 and Appendix Chapter 15. 
California Fire Code (CFC), 2001 Edition:  Chapter 11.
Factory Mutual Engineering and Research Corp. (FM):
FM P7825 - Approval Guide - Equipment, Materials, Services for Conservation of Property.
FM AS4470 - Approval Standard 4470  Class I  Roof Covers.
FM D/51-28 - Insulated Steel Decks.
FM Class I-60.
FM Bulletin I-49 - Perimeter Flashings.
National Roofing Contractors Association (NRCA): Roofing and Waterproofing Manual.
Underwriters' Laboratories, Inc. (UL):
UL 790 - Tests for Fire Resistance of Roof Materials.
UL 1256 - Fire Test for Roof Deck Constructions.
UL BMD - Building Materials Directory.
DEFINITIONS
Roofing Terminology:  Refer to ASTM D 1079 for definition of terms related to roofing work not otherwise defined in this Section.
system description
Provide a PVC thermoplastic membrane roofing and base flashing system that is watertight; will not permit the passage of liquid water; will withstand wind loads, thermally induced movement, and exposure to weather without failure.
Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing system manufacturer based on testing and field experience.
Roofing System Design:  Provide a PVC thermoplastic membrane roofing system that complies with roofing system manufacturer’s written design instructions and with the following:
ASTM E 108 Class A for application and slopes indicated.
FM: Fire/Wind Uplift - Class 1A-60.
CBC:  Section 1504 -Roofing Classification: UBC Standard 15-2 Class A.
ES Legacy Report (NER 227).
Weight:  Weight of roofing system including roof membrane, insulation and auxiliary components shall not exceed [ 2.25 ] [ xxx ] psf.
<Retain first paragraph below if required for LEED-NC Credit SS 7.2.  First option is minimum for roofs with slopes of 2:12 or less; second option is minimum for roofs with slopes steeper than 2:12.>
Energy Performance:  Provide roofing system with initial Solar Reflectance Index not less than [78] [29] when calculated according to ASTM E 1980, based on testing identical products by a qualified testing agency.
<Paragraph below is for compliance with Title 24.>
Energy Performance:  Provide roofing system with initial solar reflectance not less than [0.70] <Insert value> and emissivity not less than [0.75] <Insert value> when tested according to CRRC-1.
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements."
Product Data:  For each type of roofing product specified, submit the following:
Written list of all materials for use in this project.
Manufacturer’s literature, specifications, recommendations and installation instructions for roof membrane, base flashing, insulation, fasteners, and other materials required to provide a complete system. 
Include volatile organic compounds (VOCs) in grams/liter (g/l).  
Identify in writing the differences between manufacturer’s instructions and the requirements in this Section. Provide manufacturer’s written approval of project modifications.
Manufacturer’s literature, letter of certification, or certified laboratory test report stating that each material complies with the requirements of this Section and is intended for the application shown.
Manufacturer’s written certificate of compliance for all products delivered to the job site that its products conform to applicable material standards, and the products are physically and chemically compatible with each other.
Material Safety Data Sheets (MSDS). 
UL and FM approvals.
Shop Drawings: Plans, sections, and details of the following:
Base flashings and roof membrane terminations.
Layout of insulation board indicating thickness to achieve drainage slopes and crickets, and fastening system and pattern.
Roof breather vent locations.
Samples:
<Select Among the following.>
Roof membrane , including T-shaped side and end laps 12 by 12 inches (300 by 300 mm).
Roof insulation 12 by 12 inches (300 by 300 mm).
Walkway pad - 12 by 12 inches (300 by 300 mm) if roll, 1 unit if tile.
Termination and fascia bars – 12 inches (300 mm) length.
Roof membrane fastener/distribution plates of each type, length, and finish.
Insulation fasteners of each type, length, and finish.
Installer Certificate:  Signed by roofing system manufacturer certifying that installer is approved, authorized, or licensed by manufacturer to install specified roofing system.
Installer References: List of [5] [10] completed projects of similar scope using the specified roofing system, with names and addresses of projects, architects and owners.
Warranty:  Sample copy of roofing system manufacturer’s standard warranty stating obligations, remedies, limitations, and exclusions of warranty. 
Closeout Submittals:
Information Card: For each roofing installation, 2 - 8 1/2 by 11 inches cards, typewritten, laminated and framed, or photo engraved on 0.032 inches (8 mm) aluminum containing the information listed in Article [ 3.11 ]  [3.XX ].
2.	Product Usage Records:  3 copies of product usage records for each adhesive, sealant and solvent product used in the project. Include product name, amount used, and period of time over which the product was used.
Installer’s Certification:  Certification that work under this Section has been installed in accordance with these specifications.
Manufacturer’s maintenance Instructions.
LEED Submittals:
<Retain first subparagraph below if roof materials are required to comply with LEED-NC Credit SS 7.2; coordinate with requirements selected in Part 2 for roof materials.>
Product Data for Credit SS 7.2:  For roof materials, indicating that roof materials comply with Solar Reflectance Index requirement.
<Retain subparagraph below if low-emitting materials are required for LEED-NC Credit EQ 4.1; coordinate with requirements selected in Part 2 for adhesives and sealants.>
[Product Data for Credit EQ 4.1:  For adhesives and sealants, including printed statement of VOC content.]
QUALITY ASSURANCE
Installer Qualifications: Installer specializing in installing roofing systems similar to specified system, and who is approved, authorized, or licensed by the roofing system manufacturer to install manufacturer’s product.
Identify materials with appropriate markings of applicable testing and inspecting agency (UL, FM).  
Pre-Installation Meeting: 
Before beginning roofing, insulation and associated work, and submittals have been reviewed and approved, the Project Manager shall hold a Pre-Installation Meeting.  The meeting shall be attended by the Project Manager, the University's Inspector, the LBNL Construction Superintendent, the Subcontractor, the roofing manufacturer's technical representative, the installer, and personnel directly responsible for the installation of roofing and insulation, flashing and sheet metal work. 
Conflicts among those attending the meeting shall be resolved and confirmed in writing before roofing work is begun. 
Agenda:
Review methods and procedures related to roofing work.
Tour representative areas of roof decks, and inspect and discuss conditions of substrates, roof drains, curbs, penetrations and other preparatory work performed by other trades.
Inspect deck substrates for appropriate slopes.
Review structural loading limitations of roof deck.
Review roofing system requirements of Subcontract Documents.
Review approved submittals.
Review and finalize roofing construction schedule.  
Verify availability of materials, equipment, and facilities needed to make progress and avoid delays.
Review required inspection, testing, certifying and materials usage accounting procedures.
Review weather and forecasted weather conditions, and procedures for coping with unfavorable conditions, including possibility of temporary roofing.
Review Subcontractor's plan for coordination of work of various trades involved in providing roofing system and other components secured to roofing.  
Safety requirements:
Installation, material handling, and associated equipment shall conform to and be operated in conformance with OSHA safety requirements.
Provide a sufficient number of filled and operating fire extinguishers meeting current code standards on the roof deck at all times during roofing operations.
Coordinate the work of other trades involved in the project for safe operations.
Planning and performing the work to ensure no dirt or dust enters the building.
Determine areas on the job site to be used as work and storage areas.
Enact provisions for monitoring the roof after completion. 
Other details of the work the Subcontractor is to perform which are not shown on Drawings.
DELIVERY, STORAGE, AND HANDLING
Deliver roofing materials to project site in original containers with seals unbroken and labeled with manufacturer’s name, product brand and type, date of manufacture, and directions for storing and mixing with other components. 
Identify materials with FM and UL markings.  
Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by the roofing system manufacturer.  
Protect stored liquid materials from direct sunlight.
Discard and dispose of liquid material that cannot be applied within its stated shelf life.
Protect roof insulation materials from damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer’s written instructions for handling, storing, and protecting during installation.
Handle and store roofing materials, and place equipment, in a manner to avoid permanent deflection of roof deck.
PROJECT CONDITIONS
Environmental Requirements:  Proceed with roofing work only when existing and forecast weather conditions permit roofing to be installed according to manufacturer’s written instructions and warranty requirements.
Existing Conditions: Existing roof membrane and insulation, to be removed under Division 02 Section "Selective Structure Demolition",   has been tested and found [ not ] to contain asbestos.  Should hazardous materials be found or suspected, notify Project Manager.  Do not proceed with work in suspect area until advised by Project Manager that safe conditions exist.  Comply with applicable rules and regulations.
warranty
Standard Roofing Manufacturer’s Warranty:  Submit a written warranty, without monetary limitation, signed by roofing system manufacturer, agreeing to promptly repair leaks resulting from defects in materials or workmanship for a period of not less than 15 years.  Warranty shall include the following:
Manufacturer shall pay all costs to replace or restore to its original condition all flat stock and tapered roof insulation that becomes moisture saturated due to leaks resulting from faulty materials or workmanship.
Manufacturer shall pay all costs associated with replacement of rusted or otherwise defective "approved" fasteners.
The warranty shall cover 100 percent replacement cost.
There shall be no penal sum associated with this warranty.
The University shall be able to make temporary repairs without voiding the warranty.
Copies of the roof plan, details and specifications shall be attached to the warranty.
There shall be no exclusions in the warranty for consequential damages.
PRODUCTS
MANUFACTURERS
Primary materials shall be the products of one manufacturer.  Secondary materials shall be as required or recommended by primary materials manufacturer, and in accordance with these specifications.
Approved PVC Thermoplastic Membrane Roofing Manufacturers:  Duro-Last, Bondcote, Fibertite, or equal.
Established Standard:  Products of Duro-Last Roofing, Inc.  or equal products from approved manufacturers listed in Article 2.01B above.
[Manufacturer’s standard details applicable to this project are attached at the end of this section.]
MATERIALS
Roof Membrane Sheet:  Uniform flexible sheet formed from polyvinyl chloride with plasticizers and modifiers, complying with ASTM D4434, Type IV, of the following type, grade, thickness, and exposed face color.
Thickness:  40 mils, nominal, 16 mils above reinforcement.
Exposed Face Color: Berkeley Gray, embossed texture
Minimum Physical Properties: 
Breaking Strength:  275 lbs/in, ASTM D751, Procedure A.
Elongation at Break:  25 percent, ASTM D751.
Tearing Strength:  90 lbs/ft.
Resistance to Heat Aging:  90 percent retention of breaking strength and elongation at break, ASTM D3045.
Low-Temperature Bend:  Pass at minus 40 degrees F, ASTM D2136.
Accelerated Weathering Test:  No cracking or crazing after 6000 hours, ASTM D4434.
Linear Dimensional Change:  0.5 percent maximum after 6 hours at 176 degrees F, ASTM D1204.
Water Absorption:  Less than 3 percent mass change, ASTM D570.
Insulation: 
Polyisocyanurate Board: As recommended by roofing membrane manufacturer from products manufactured by Energy Solutions Insulation, Inc., ESI tapered insulation board; Firestone Inc., ISO 95+ tapered insulation board, or equal.  Established standard ES – Foam I tapered board as manufactured by Energy Solutions Insulation, Inc., (877)285-7692, 831 Morley Drive, Saginaw, Michigan 48601.
Preformed Tapered Roof Insulation: Boards complying with requirements, selected from manufacturer’s standard sizes and thickness to achieve slopes indicated, minimum 1/2” thickness.
Insulation Accessories: Accessories as recommended by insulation manufacturer for intended use, and approved by roofing membrane manufacturer.
Auxiliary Materials:
General:  Furnish auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing material.  
Furnish liquid-type auxiliary materials that meet VOC limits of authorities having jurisdiction.
Sheet Flashing:  Manufacturer’s standard sheet flashing of the same material, type, thickness, and color as roof membrane.
Slip-Sheet:  Manufacturer’s recommended slip-sheet of type required for application.
Termination Bars:  Manufacturer’s standard bars, approximately 1 to 1.5 inches wide, formed, and prepunched.
Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provision of FM4470, designed for fastening sheet to substrate, and acceptable to roofing system manufacturer and insulation manufacturer.
Miscellaneous Accessories:  Provide pourable sealers, preformed pipe sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, seam caulk, termination reglets, breather vents, and other accessories recommended by roofing manufacturer for intended use.  These accessories are to be covered by the roofing systems manufacturer’s system warranty for the warranty period.
Pre-fabricated Piping Support Bases:  Advanced Support Products, Inc, Key Curb Supports #KC6, KC9 or KC13; The Pate Company, #ES2; or approved equal; sizes and configurations indicated.
Underlayment Board:  Manufacturer’s recommended underlayment board required for the application.
Walkway Pads:  Factory-formed, nonporous, heavy-duty, slip-resistant, surface-textured walkway pads, 1/8-inch thick, minimum, of materials acceptable to roofing system manufacturer.
EXECUTION
EXAMINATON
Inspect the roof deck and verify that there are no conditions which may prevent or interfere with the installation of the roof and flashing system. 
Report any adverse condition which may affect the performance of the roof system in writing to the Project Manager.  Absence of such notification shall constitute Subcontractor's verification that existing conditions will allow the installation of the system in accordance with the Drawings, Specifications and manufacturer's warranty.
Ensure that the following conditions exist prior to application of roofing materials:
Drains, curbs, cants, area separators, perimeter walls, roof penetrating components, and equipment supports are in place.
Surfaces are rigid, dry, smooth, and free from cracks, holes, depressions, waves, sharp changes in elevation, and projections.
Concrete decks have been cured to roof membrane manufacturer’s recommended moisture content, inspected and approved by the manufacturer’s representative.
The substrate plane does not vary more than 1/8 inch (3 mm) within an area 10 by 10 (3 by 3 m) feet when checked with a 10-foot  (3 m) straight edge placed anywhere on the substrate
Substrate is prepared to elevations indicated on the Drawings, and relationship of substrate to cast-in-place roof drains provides positive drainage as required.
Walls and vertical surfaces are constructed to receive base flashings and counter flashings.
Treated wood nailers are fastened in place at eaves, gable ends, openings, and intersections with vertical surfaces for securing of roof membranes and related components and roof fixtures. Nailers are the same thickness as the roof insulation, unless otherwise shown.
PREPARATION
Clean substrate of dust, debris, and other substances detrimental to roofing installation, in accordance with roofing system manufacturer’s written instructions.  Remove sharp projections.
Prevent materials from entering and clogging roof drains and over-flow drains, and migrating onto surfaces of other construction.  Remove roof-drain plugs when no roof work is taking place or when rain is forecast.
Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of each workday or when rain is forecast.  Remove and discard temporary seals before beginning work on adjoining roofing.
Surface Preparation:
Prior to commencing roof installation, all roof substrates shall be clean and free of all debris.
Correct defects and inaccuracies in roof deck surface to eliminate poor drainage and hollow and low spots.
Concrete  Surfaces:  Fill honeycomb, pits and other variation with latex filler
Do not apply roofing materials unless proper temperature can be maintained.
Coordinate the work with other trades to assure that components which are to be secured to or built into the roofing system are available and that flashing and counter flashing are installed as the work progresses.
INSULATION INSTALLATION
A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the day.
B. Comply with roofing system manufacturer’s written instructions for installing roof insulation.
C. Mechanically fasten insulation boards in accordance with roofing system’s and insulation manufacturer’s instructions and approve Shop drawing fastening layout.
D. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
E. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding ¼-inch with same insulation.
F. Cut and fit insulation within ¼-inch of nailers, projections, and penetrations.
G. Conform layout, crickets and drainage slopes to approved shop drawings. 
MECHANICALLY FASTENED SHEET INSTALLATION
Install roof membrane over area to receive roofing according to roofing system manufacturer’s written instructions, and [ standard ] installation details.  Unroll sheet and allow to relax for a minimum 30 minutes.
Install sheet according to ASTM D5082.
Start installation in the presence of roofing system manufacturer’s technical representative.
Accurately align sheets and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
Mechanically fasten sheet securely at terminations and perimeter of roofing.
Apply roofing sheet with side laps shingled with slope of roof deck where possible.
Spread sealant bed over deck drain flange at deck drains and securely seal roofing sheet in place with clamping ring.  Back putty the inside of adjustable roof drain collar with drain hub with roof cement to watertight condition.
In-Seam Attachment:  Secure one edge of the sheet using fastening plates centered within the roof membrane seam and mechanically fasten sheet to roof deck.  Field-weld seam according to manufacturer’s seam installation instructions
Install sheet and auxiliary materials in accordance with manufacturer’s written instructions. 
Install breather vents, placed between roof membrane fastening tabs, in accordance with manufacturer’s written instructions,  and at the rate of 1 vent per 10 squares of roofing, minimum 2) required, at locations shown on approved shop drawings.
SEAM INSTALLATION
Clean seam areas, overlap sheets, and weld side and end laps of sheets and flashings according to manufacturer’s written instructions to ensure a watertight seam installation.  Weld seam using hot air method.
Test lap edges with probe to verify seam weld continuity.  
Repair tears, voids, and lapped seams in roofing that do not meet requirements.
FLASHING INSTALLATION
Install sheet flashings and preformed flashing accessories and adhere to substrate in accordance with roofing system manufacturer’s written instructions  and [ standard ] installation details.
If required, apply bonding adhesive to substrate and underside of flashing sheet at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
At walls and vertical surfaces, if there is presence of materials that are not compatible with flashing, install separation sheet as recommended by roofing roof membrane manufacturer’s written instructions.
Flash penetrations with pre-fabricated flashing assemblies provided by roof membrane manufacturer and field-formed sheet flashing inside and outside corners as recommended by manufacturer.
Clean seam areas and overlap sheets.  Weld side and end laps to ensure a watertight seam installation.
Test lap edges with probe to verify seam weld continuity. Apply lap sealant and seal exposed edges of sheet flashing terminations.
Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.
WALK pad INSTALLATION
Install walk pads in locations indicated.  Heat weld or adhere walkway pads to substrate with compatible adhesive according to roofing system manufacturer’s written instructions.
FIELD QUALITY CONTROL
Provide full-time supervisor/foreman on jobsite during roofing work who is experienced in installation of specified roofing system.
Provide roof membrane and insulation manufacturer site inspections as required for the Warranty.
Verify field strength of seams a minimum of twice daily, according to manufacturer’s written instructions, and repair seam sample areas.
Final Roof Inspection:  Arrange for roofing system manufacturer’s technical representative to inspect roofing installation on completion and submit report to Project manager.
Notify Project Manager 48 hours in advance of the date and time of inspection.
PROTECTION AND CLEANING
Protect membrane roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report with copies to the Project Manager.
Correct deficiencies or remove roofing that does not comply with requirements, repair substrates, reinstall roofing, and repair sheet flashings to a condition free of damage and deterioration at the time of Substantial Completion and according to warranty requirements.
[bookmark: _GoBack]Clean debris from adjacent construction using procedures required by the manufacturer of affected construction.
INFORMATION CARD
At completion of work of this Section, provide filled-in information card in the format below. Install card near the point of access to the roof.

INFORMATION CARD

              SINGLE - PLY MEMBRANE ROOFING SYSTEM COMPONENTS

Building Number: 	Roof Number:	
Subcontract Number:
Deck Type:	Deck Slope:
Dry Sheathing Paper: [  ]Yes [  ] No
Underlayment Board:
Insulation Manufacturer: 	Thickness: 
	Type:	R-Value:
Sheet Materials Manufacturer:	
	Sheet Flashing
	Bonding Adhesive
	Termination Bars & Battens:
	Fasteners:
Insulation :
Flashing Material:	Weight or Gauge:
Statement of Compliance or Exceptions:
Date of Substantial Completion:	Guaranty Period:
Roofing Subcontractor:   Name, address, and phone number
                        Signature  _______________________________
Prime Subcontractor:   Name, address, and phone number
                      Signature ________________________________
Roofing Manufacturer:   Name, address, and phone number
                        Signature  _______________________________
END OF SECTION 075419
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