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Thermoplastic Single Ply and Multi-Ply Roofing Systems




2670 Leiscz’s Bridge Road, Suite 400, Leesport, PA 19533 Phone: 610-916-9500 Fax: 610-916-9501

Division 7 - Thermal and Moisture Protection
Section 07540 – Polyvinyl Chloride (PVC) Thermoplastic 
Fleece Back Roofing Membrane Adhered Over Wood Deck
PART 1 - GENERAL

1.01
STIPULATIONS


A.  The “General Conditions”, “Special Requirements” and “General Requirements” are 
      incorporated into this section by reference.

B.  This specification is to be applied, without variation, to only those building roofs having deck 

      structures capable of supporting the roof system in accordance with the applicable loading 

      requirements of the jurisdictional Building Code.

1.02
SYSTEM DESCRIPTION


A.  Performance Requirements:  Furnish all labor, materials, equipment and supervision to complete

                  the roofing work on the roof areas at the above mentioned facility as shown and specified herein.

                  The installation shall comply with the terms and conditions of these specifications and the 

                  membrane manufacturer’s written installation instructions for a roof system warranty.


B.  Type of Roof System:  Provide and install an Adhered, Fleece-Back, Thermoplastic and CRRC 

                  approved roofing membrane to a structural wood deck.

C.  Roof Membrane:  Thermoplastic, Polyester Reinforced, Fleece-Back PVC Roofing Membrane  

                  as manufactured and supplied by:





Flex Membrane International, Inc.





2670 Leiscz’s Bridge Road, Suite 400





Leesport, PA 19533





Phone:
 (800) 969-0108





Fax:
 (610) 916-9501





www.flexroofingsystems.com
1.03
RELATED WORK


A. Related Sections:  Section(s) related to this section include:



1.  Section 072000 Insulation

2.  Section 076000 Metal Work

3.  Section 077000 Accessories

4.  Section 154300 Plumbing

5.  Section 061000 Rough Carpentry

1.04
REFERENCES


A.  Factory Mutual (FM Global) – Approval Guide.


1.  Factory Mutual Standard 4470 – Approval Standard for Class 1 Roof Covers.

B.  Underwriters Laboratories (UL) – Roofing Systems and Materials Guide (TGFU R1306).

C.  American Society for Testing and Materials (ASTM) – Annual Book of ASTM Standards.


1.  ASTM C1289 – Standard Specification for Faced Rigid Cellular Polyisocyanurate

                             Thermal Insulation Board.


2.  ASTM C208 – Standard Specification for Cellulosic Fiber Insulating Board.


3.  ASTM D6506 – Standard Specification for Asphalt Protection Board.


4.  ASTM D41 – Standard Specification for Asphalt used in Roofing.


5.  ASTM D1079 – Standard Terminology Relating to Roofing, Waterproofing and 

                             Bituminous Material.


6.  ASTM D4263 – Standard Test Method for Indicating Moisture in Concrete.


7.  ASTM D4434 – Standard Specification for Poly (vinyl chloride) Sheet Roofing.

D.  Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) 

                  Architectural Sheet.


E.  National Roofing Contractors Association (NRCA).

F.  American Society of Civil Engineers (ASCE).


1.  ASCE 7 Minimum Design of Loads for Buildings and Other Structures.
1.05
DEFINITIONS


A.  Roofing Terminology:  Refer to ASTM D 1079 and the glossary of the National Roofing Contractors  

                  Association (NRCA) Roofing and Waterproofing Manual for definitions of roofing terms related to  

                  this section.
1.06 
SUMITTALS



A.  General:  Submit listed submittals in accordance with General Requirements Subgroup, Division 1,

                  Submittal Procedures Section.


B.  Submit product data, including manufacturer’s technical data sheet for all specified products.


C.  Shop Drawings:  Submit shop drawings showing roof configuration, sheet layout and details of

                  application.


D.  Samples:  Submit selection and verification samples of manufacturer’s product line.


E.  Quality Assurance Submittals:  Submit the following:



1.  Test Reports:  Certified test reports showing compliance with specified performance

                             characteristics and physical properties.



2.  Certificates:  Product certificates signed by manufacturer certifying materials comply with

                             specified performance characteristics and criteria and physical requirements.



3.  Manufacturer’s Instructions:  Manufacturer’s Installation Instructions



4.  Manufacturer’s Field Reports:  Manufacturer’s field reports specified herein.


F.  Closeout Submittals:  Submit the following:



1.  Maintenance Data:  Maintenance data for installed products.  Include methods for maintaining

                             and repairing installed products and precautions against cleaning materials and methods 

                             detrimental to finishes and performance.



2.  Warranty:  Warranty documents specified herein.

1.07
QUALITY ASSURANCE


A.  Installer Qualifications:  Installer shall have a minimum of five (5) years experience in the 

                  application of thermoplastic membrane and shall be currently certified by the manufacturer of the 

                  membrane system.


B.  Manufacturer Qualifications:  Membrane manufacturer shall have a minimum of fifteen (15) years

                  experience in the production of thermoplastic PVC scrim-reinforced membrane, having 

                  properties as further defined in these specifications.

C.  Membrane Qualifications:  Membrane shall be factory certified, first run material, seconds

      will not be permitted.  Material and packaging to bear the FM label on the roll.

D.  Regulatory Requirements:


1.  Approvals:  Provide Thermoplastic Fleece-Backed PVC Roofing Membrane with the 

                 following approvals:



Underwriters Laboratories Class A Rating



Factory Mutual 1-90



State of Florida Product Approval



Miami/Dade County Florida NOA



ICC-ES



HUD



Energy Star® Partner



CRRC Approval


2.  Work shall be performed in a safe, professional manner, conforming to federal, state and

                  local codes.

E.  Source Quality:  Obtain thermoplastic PVC membrane and components from a single 

     manufacturer.

1.08
PRE-INSTALLATION CONFERENCE


A.  Prior to scheduled commencement of the roofing installation and associated work conduct a 

                  meeting at the project site with the Installer, Architect, Building Owner, Manufacturer’s 

                  Representative and any other persons directly involved with the performance of the work.


      The installer shall record conference discussions to include decisions, agreements and open issues

                  and furnish copies of recorded discussions to each attending party.  The primary purpose of the 

                  meeting is to review foreseeable methods and procedures related to roofing work.

1.09
DELIVERY, STORAGE AND HANDLING


A.  General:  Comply with Division 1 Product Requirements Sections.


B.  Ordering:  Comply with manufacturer’s ordering instructions and lead time requirements to avoid

                  construction delays.


C.  Delivery:  Deliver materials in manufacturer’s original, unopened, undamaged containers with 

                  identification labels intact and in sufficient quality to allow for continuity of work.


D.  Storage and Protection:  Store materials protected from exposure to harmful weather conditions
                  and at temperature and humidity conditions recommended by manufacturer.  Leave product

                  wrapped and protected in original packing with identification labels, until ready for use on the job.
                  Store in a clean, dry, well ventilated area protected from weather and other trades.  All rolls of 
                  membranes shall be stored, lying down, elevated above the roof deck and completely protected

                  from moisture with tarpaulins.  Insulation shall be stored on pallets, fully protected from moisture 

                 with tarpaulins.  Adhesives shall be safely stored, at temperatures above 45°F.  Flammable materials  

                 shall be stored in a cool dry area away from sparks and open flames.  Manufacturer’s Material Safety 
                 Data Sheets are to be available at the project and all precautions and  safety instructions followed.

E.  Damages:  Any material having been determined by the owner/owner’s representative to be

     damaged, shall be immediately removed from the construction site and replaced at no cost to the  

     owner.

1.10
PROJECT CONDITIONS


A.  Weather



1.  Proceed with the roof installation only when existing and forecasted weather conditions 

                             permit.


2.  Ambient Temperatures shall be above 45°F when applying hot steep asphalt, water

                             based adhesives or urethane adhesives.

1.11
WARRANTY


A.  Project Warranty:  Refer to conditions of the contract for the project warranty provisions.

B.  Manufacturer’s Warranty:  Submit for the Owner’s acceptance, manufacturer’s standard warranty

                  document executed by authorized company official.  Manufacturer’s warranty is in addition

                  to, and not a limitation of, other rights Owner’s many have under Contract Documents.



1.  The Manufacturer’s Technical Service Representative shall inspect the completed

                             Roof System, and upon acceptance, the Manufacturer shall issue the specified warranty,

                             subject to the terms and conditions of the sample warranty and the contract documents

                             commencing on Date of Substantial Completion.


C.  Installation Warranty:  The roofing contractor shall be responsible for all leak investigations

                  and any necessary repairs to the roof system as provided for by the Membrane Manufacturer’s

                  Request for Guarantee document.

PART 2 – PRODUCTS

2.01
THERMOPLASTIC REINFORCED PVC ROOFING MEMBRANE


A.  Manufacturer:
Flex Membrane International, Inc.




2670 Leiscz’s Bridge Road, Suite 400





Leesport, PA 19533





Phone:  (800) 969-0108





Fax:
 (610) 916-9501





www.flexroofingsystems.com
B.  Membrane:
Type:


Flex FB PVC




Thickness:

0.050”, 0.060”, 0.080” nominal





Reinforcement:
Bonded polyester





Color:


White, Gray, Tan
Width:


Manufacturer’s standard maximum for specified 
                                                                                    Application

 
C.  Physical Properties:  Membrane shall have the following minimum physical property values:


Property  


Test Method   

Specification   

     


Color







White, Gray, Tan


Thickness


ASTM D751


.050”, .060”, .080” 


Thickness over Scrim      
ASTM D751



0.029”

Breaking Strength

ASTM D751



339 x 285 lbs    

Tear Strength


ASTM D751



99x70 lbf

Tear Strength at break

ASTM D751



439x389 lbf

Elongation


ASTM D751



45%  

Seam Strength


ASTM D751



359 lbf


Static Puncture

ASTM D5602



Pass 

Dynamic Puncture 

ASTM D5635



Pass

Heat Aging


ASTM D3045



 >90%
      

Cold Resistance

ASTM D2136



-40(F         

Vapor Permeability  

ASTM E96



  3.5 g/m2/day 

WT. Change After

Immersions               

ASTM D570



  1.5%max 

Seam Strength


ASTM D751



80%          
Dimensional

Stability


ASTM D1204



 0.3%                     

Accel. Weathering

ASTM 2565



10M hrs. (no change)

Solar Reflectivity

ASTM E903



.811

Emissivity


ASTM E903



.919

SRI



ASTM E903

                        109

Flex FB PVC membrane is thermoplastic in nature and exceeds the requirements of ASTM D-4434 standard specification for poly (vinyl chloride) sheet roofing.

2.02
PRODUCT SUBSTITUTIONS


A.  Substitutions:  Requests for submissions will be considered in accordance with the provisions

                  of Section 01600.

2.03
RELATED MATERIALS


A.  Accessories Materials



1.  Adhesives:  Supplied by the same manufacturer as the membrane and formulated for

                             use with thermoplastic membrane.  Each container shall have the shelf life date marked on

                             a label.




a.  Flex WB Substrate Adhesive:  water based adhesive applied at a

                                         rate of no less than 1 gallon per 150 square feet.  Adhere the Flex Fleece-back

                                         membrane to any approved substrate.




b.  Flex Flashing Adhesive:  solvent based contact adhesive applied at a rate of no less

                                         than one gallon per 50 square feet.  Adhesive is applied to the back side of the Flex 

                                         MF/R flashing membrane and to any approved substrate.
c.  Flex Deck Insulation Adhesive:  moisture cure one part urethane adhesive.  Bonds




     approved insulation and recover boards to suitable substrates.  Applied in 3/8” to 

                                         1/2” beads spaced to meet wind uplift requirements.




d.  Hot Steep Asphalt:  ASTM D312 Type III or Type IV steep asphalt, Flex SEBS

                                         Kettle Modified Rubberized Asphalt. 


2.  Flashing provided by the membrane manufacturer.




a.  Reinforced Membrane:  Flex MF/R, same material, color and thickness as roof 

                                         membrane for all curbs, walls and penetrations.




b.  Non reinforced Membrane:  Flex MF:  multi angled intersections, sealant pockets

                                         and other conditions that would be impractical for reinforced membrane application.




c.  Membrane coated metal:  Flexclad Metal.



d.  Flex pipe boot:  prefabricated pipe moldings.



e.  Inside/Outside corners.


3.  Miscellaneous Materials:  Multi purpose caulking, water cut off mastic and like materials 

                             compatible with all components of the roofing system to be supplied by the membrane

                             manufacturer.




a.  Flex Pourable Sealer used to top off pitch pans.


4.  Mechanical Fasteners and Plates:  Use Factory Mutual approved corrosion resistant 
                             membrane fasteners and plates provided and approved by Flex for the membrane application

                             and substrate condition as established by pull out tests.



5.  Traffic Pads:  Flex Walkway Pad:  36 inch wide x 60 feet long x .080 inch thick
                             thermoplastic material provided by the membrane manufacturer.



6.  Architectural Metals:  Specifically designed for roof perimeter securement.

                             Components from the membrane manufacturer approved for FM 1-90 rating and

                             ANSI/SPRI ES-1-98 Wind Design Standard for Edge Systems.




a.  Flex Lock FLS Edge Metal.



b.  Flex Lock FLT Edge Metal.



c.  Flex Lock FLFR Edge Metal.



d.  Flex Cap Coping Metal.


7.  Flex Retrofit Drains:  designed for use with any of the manufacturer’s membranes.



     Available in sizes to retrofit existing 3”, 4”, 5”, and 6” drains.  Aluminum and stainless

steel construction with a urethane backflow seal. 18” x 18” pre-punched drain flange   

available with PVC coating or clamping ring.


B.  RELATED MATERIALS:  Refer to other sections for related materials as follows:



1.  Wood Nailers:  No. 2 or better southern yellow pine, kiln dried, rot and insect resistant.



      Installed at edges, roof penetrations and other areas where secure mechanical attachment

                              is required.  Attach to structural deck in a Factory Mutual approved manner.



2.  Vapor Barrier:  for use over high humidity interiors, when outside January’s temperature’s

                              below 40°F and interior winter relative humidity is greater than 45%:  follow roofing

                              membrane manufacturer’s recommendations, FM/UL rated acceptable for use with 

                              specified insulation.



3.  Insulation:  insulation board manufactured for use in roof system construction.




a.  Flex ISO insulation.



b.  Factory Mutual approved rigid insulation meeting Class 1-90, for fire and wind.



c.  Underwriters Laboratories Class A rating.



d.  Compressive Strength minimum 20 PSI.


4.  Recover Board:  prefabricated boards designed for use in providing a protection layer

                             to roof insulation boards or as leveling layer over metal deck or recover roofing applications.




a.  Flex Green Guard 3/8” PB6W Fan Fold Recover Board:  plastic laminated polystyrene

                                         board 4’ x 50’ bundles.




b.  DensDeck® or DensDeck® Prime Roof Boards 1/4”, 1/2” and 5/8” thick distributed 

                                         by Flex Membrane.




c.  Securock Roof Board 1/4”, 3/8”, 1/2", 5/8” thick distributed by Flex Membrane.



5.  Base Sheets:  base sheets or ply sheets installed over substrate or insulation system as an 
                             integrated component of Flex built up roofing system.



a.  Flex SBS 80 mil S/S Base Sheet.



b.  Premium Flex Ply Roofing Felt.
PART 3 – EXECUTION

3.01
MANUFACTURER’S INSTRUCTIONS


A.  Compliance:  Comply with manufacturer’s product data, including product technical bulletins,

                  product catalog instructions and product carton instructions for installation.

3.02
EXAMINATION


A.  Site verification of conditions:  Verify substrate conditions, which have been previously installed
                  under other sections, are acceptable for product installation in accordance with manufacturer’s

                  instructions.  Verify that all roof openings or penetrations through the roof are solidly set and that  

                  required tapered areas have been installed.


B.  Corrections:  Do not proceed with installation of roofing material until all defects and preparation

                  work has been corrected and is complete.  Installation of the roofing material constitutes that the

                  roofing contractor has inspected and found the deck suitable for installation of the Flex Roof 

                  System.

3.03
INSTALLATION


A.  Decking


1.  All plywood and wood based panel roof decks shall be rated for structural use as roof

                             sheathing.


2.  Plywood shall be a minimum thickness of 15/32” or as required by the Building Code.


3.  Wood planks shall be minimum thickness of 1” of as required by the Building Code.


4.  All boards shall be attached to the intermediate supporting members according to the
                             fastening schedule specified for the required uplift loads expected for a particular roof

                             system.



5.  Decking shall be installed to provide positive slope and positive drainage of the new adhered


     Flex Roofing System.



6.  End joints of wood panels to be staggered.  Wood blocking or clips shall be provided at all
                             wood panel joints between supporting members.



7.  Deck surfaces should be smooth and free of splintered wood, ridges, depressions and other

                             irregularities.


B.  Insulation 


1.  The first layer of insulation board shall be mechanically attached to the wood deck with
                             Flex Fasteners and 3” insulation plates.    Installation of the fastener pattern to be in  

                             accordance with the manufacturer’s recommendations and Factory Mutual Guidelines to meet

                             the specified wind uplift pressure resistance.


2.  Subsequent layers of insulation shall be set in a flood coat of Hot Steep Asphalt 
                             applied at an approximate rate of 25 lbs per 100 square feet.  If applying insulation with

                             cold adhesives follow the adhesive manufacturer’s installation instructions.



3.  Insulation boards to be the maximum size recommended by the manufacturer for 

                             adhered applications.


4.  Do not install wet, damaged or warped insulation boards.



5.  Install insulation boards with staggered board joints in one direction.
6.  Insulation boards to be installed so that no gaps larger than 1/4” are found at the end
     joints and that the adjoining top surfaces are flat and smooth.  All gaps in excess of 

     1/4” shall be filled with like insulation material.



7.  If more than one layer of insulation board is to be installed the joints of the subsequent
                             layers must be staggered.  Stagger the joints in the additional layers a minimum of 6” from

                             the underlying insulation boards to eliminate vertical gaps.



8.  Do not install any more insulation than will be completely waterproofed each day.


C.  Recover Board 


1.  Recover boards shall be set in a flood coat of Hot Steep Asphalt applied at an approximate

                             rate of 25 lbs per 100 square feet over the insulation board.  If applying recover boards with

                             cold adhesives follow the adhesive manufacturer’s installation instruction.



2.  Recover boards to be installed so that no gaps larger than 1/4” are found at the end of the 

                             joints and that the adjoining top surfaces are flat and smooth.



3.  Stagger the joints in the recover board a minimum of 6” from the underlying insulation

                             boards to eliminate vertical gaps.



4.  Do not install any more recover board than will be completely waterproofed each day.


E.  Flex FB Installation

1.  Fully adhere membrane to acceptable substrate with Flex WB Substrate Adhesive applied at 

     the rate specified by the manufacturer.


2.  The roof surface must be clean, dry and free of foreign material.  It is required that the 

                             ambient air temperature is above 45°F for the use of cold adhesives.



3.  Position sheets as indicated on approved shop drawings.  Measure and chalk lines on the

                             substrate to establish proper alignment of the sheet.

4.  Place the roll on the line and unroll the Flex FB its entire length and allow the membrane to

                             relax.  The relaxation time required is dependent on the ambient air temperature.



5.  Fold one end of the Flex FB sheet on top of itself until both ends meet.  Apply the bonding

                             material (Flex Substrate Adhesive or hot steep asphalt) to the prepared roof surface.  The 

                             sheet can then be pulled and laid into the bonding material using care not to create any 
                             wrinkles.



6.  Carefully push and broom into place from fold line to overlap, avoiding wrinkles and air

                              pockets.  Roll with a heavy roll (minimum 200 lbs.) to insure proper adhesion.



7.  Repeat procedure for other half of the sheet.



8.  Lap seams shall be done by lapping the 3” selvedge edge over the non selvedge edge of the

                             previous roll.  Do not allow adhesives or other contaminants to the lapped seam.  The 
                             selvedge edge seam will be completed by the hot air welding method.  Seams are to be

                             completed each day during construction.

9.  Roll ends are butted together and capped with a 6” wide Flex Trim Strip.  The trim strip is

                             centered over the end joint and hot air welded into place.



10.  All seams must be checked with a needle probe and any voids repaired with the heat gun

                               the same day they are made.


F.  Seam Welding



1.  All Seams must be clean and dry prior to proceeding with the hot air welding procedure.

                             The seam may be cleaned using a clean cotton rag dampened with a mild solvent such as

                             acetone or MEK.  Allow the seam to thoroughly dry after cleaning.



2.  All seams greater than 10’ in length should be welded with an automatic type welding unit.

                             Hand held welders are used for the remaining seams and all detail welding.



3.  A properly welded seam should be a solid weld approximately 1 ½” wide.


G.  Inspections


1.  All seams are to be completed by the hot air welding method each day as the installation

                             progresses.



2.  The roofing contractor is to designate a responsible person to inspect the completed 

                             installation each day as the installation progresses.  The inspection is to include hand probing

                             of all welded seams.



3.  Any defects found during these inspections should be immediately corrected.

3.04
FLASHING


A.  Flashing all penetrations, walls, curbs, expansion joints, drains as shown on details and approved

                  shop drawings with Flex Flashing Membrane.



1.  Use Manufacturer’s supplied flashing accessories or components such as sealant pockets and

                             prefabricated vent / pipe flashing.



2.  Mechanically fasten flashing at terminations according to approved details.




a.  Fastening Flashing Membrane through counter-flashing metal is not acceptable.



3.  Flashing Membranes are installed adhered to the approved substrate Flex Flashing Adhesive.

                             Flashing Membrane is to be installed flat and wrinkle free.  Flashings should be rubbed or

                             rolled onto the substrate for proper adhesion.

3.05
WOOD NAILERS


A.  Locate and install as shown on details:  along gravel stops and drip edges and other areas as required

                  by membrane manufacturer.


B.  Anchor nailer to structural deck with manufacturer’s approved fasteners, spaced approximately for 

                  the specified installation; minimum withdrawal resistance:  one hundred pounds.

3.06
DAILY SEAL


A.  At the end of each working day or at the first sign of inclement weather, install temporary, 100%

                  watertight seal where the completed new roofing adjoins the uncovered deck or existing roof 

                  surface.


B.  The roofing contractor shall be responsible for creating and maintaining the temporary seal in such

                  a manner as to prevent moisture from entering into the new and or the existing roof system.


C.  Material for construction of the temporary seal to be from the Membrane Manufacturer’s List of 

                  approved products and accessories.


D.  Prior to commencing additional roof installation, cut out and remove all contaminated membrane,

                  insulation and temporary sealant and properly dispose in accordance with the Contract Documents.

3.07
FIELD QUALITY REQUIREMENTS


A.  Manufacturer’s Field Services:  Upon owner’s request, provide manufacturer’s field service

                  consisting of product use recommendations and periodic site visits for inspection of product

                  installation in accordance with manufacturer’s instructions.



1.  Site Visits:  Coordinate site visit schedule with manufacturer’s technical service department.

 

     Final inspection and acceptance of the installation by the manufacturer’s technical 

                             representative is required before a warranty can be issued.

B.  Roof Protection



1.  Protect all partially and fully completed roofing work from other trades until completion.



2.  Whenever possible stage materials in such a manner that foot traffic is minimized over 

                              the completed roof sections.

3.  Temporary platforms and walkways shall be installed in order to protect all completed roof

                             sections from traffic and material handling during the application process.

3.08
CLEANING


A.  All work areas are to be kept clean, clear and free of debris at all times.


B.  Do not allow trash, waste or debris to collect on the roof.  These items shall be removed from the 

                  roof on a daily basis.


C.  Dispose of or recycle all trash and excess material in a manner conforming to current EPA 

                  regulations and local laws.


D.  Upon completion clean the installed products in accordance with the manufacturer’s instructions

                  prior to owner’s acceptance.


E.  Clean and unclog all drains, scuppers, leaders and downspouts.


F.  Clean and restore all damaged surfaces to their original condition. 
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