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THERMOPLASTIC ROOFING AND FLASHING


SECTION 07510
PART 1 ‑ GENERAL

1.01 IN GENERAL
A. Division 1, the General Conditions, and all parts of the bid and contract documents are made part of this section as if fully repeated herein.

B. Refer to Division 1, Sections 01010 - 01700 for additional information.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Carpentry ‑ Section 06100
B. Insulation – Section 07220
C. Sheet Metal Flashing – Section 07620
1.03 SCOPE OF WORK

In general, the Contractor shall supply all labor, equipment, temporary protection, tools and appliances necessary for the proper completion of the work as required in the Specifications, in accordance with good roofing practice, and as required by the materials manufacturer, as amended.  The work under this Section generally includes the following:

A. Supply all shoring and protection necessary to protect the building, building systems and landscape areas.

B. Gym Roof: Remove existing asphalt shingle roofing, underlayment, and flashing membrane, down to the existing OSB.

C. Install new manufacturer’s felt back adhered Décor batten system on all designated sloped roof areas.
D. Sloped Metal Roofs:  Remove and replace existing sloped metal roofs and associated components down to the existing OSB or plywood.   Where asphalt shingle roofs are designated to remain, tie new membrane roofs into existing asphalt shingle roofs. 
E. Install new plywood sheathing and fully adhered thermoplastic roof membrane atop the underlying composite board.  The roof system shall meet a UL Class A and FM 1-75 approved system.

F. Install metal flashings as shown in the detail drawings, and as required to properly terminate the membrane.  The roofing Contractor will be responsible for all roofing related sheet metal work as outlined in these specifications.  Refer to Section 07620 – Sheet Metal Flashings for additional information.
G. Install blind nailers at all vertical membrane and sheet metal termination locations.

H. Clean and restore all areas affected by the work.

1.04 JOB CONDITIONS
A. Remove only as much existing roofing as can be replaced and made weathertight each day, including all flashing work.

B. Roofing shall not be applied when ambient temperature is less than 40 degrees F unless approved in writing by the Engineer and membrane manufacturer.

C. The Contractor shall provide protection of site work, plantings, landscaping, building surfaces and similar items to protect from damage.  Items damaged as a result of the work in this section shall be repaired or replaced by the Contractor to the satisfaction of and at no additional cost to the Owner.

D. All surfaces to receive the new membrane, or flashings shall be thoroughly dry.  Should surface moisture such as dew exist, the Contractor shall provide the necessary equipment to dry the surface prior to application.  Do not dry with open flames.

E. All new and temporary construction, including equipment and accessories, shall be secured from wind damage or blow-off.

F. The use of “Bobcat” type tractors for the removal of the existing roof system will not be allowed on any roof area within this contract.

G. Temporary waterstops shall be installed at the end of each day’s work and shall be removed before proceeding with the next day’s work.  Water stops shall be compatible with all materials and shall not emit dangerous or incompatible fumes.

H. The Contractor is cautioned that oil and penta based materials and preservatives are not compatible with thermoplastic membranes.

1.05 SUBMITTALS
A. Shop Drawings and Submittals shall be made in accordance with Division 1, Section 01300.

B. Submit technical data sheets for all items listed in Part 2 – Products of this section.

C. A sample roofing system warrantee letter of confirmation from the roof membrane manufacturer stating that the Contract Documents have been reviewed and that there are no exceptions to the Specifications and Contract Drawings shall be submitted.  The sloped roofing system must meet the UL 790, Class A and Factory Mutual Class 1-75, be in conformance with all local and state building codes and must be accepted by the manufacturer for the required warranty.

D. Color chart for thermoplastic clad metal flashings and roof membrane colors.

1.06 WARRANTIES AND GUARANTEES
A. Upon completion of the work and prior to final payment, the Contractor shall submit the roof membrane manufacturer’s 15 Year full system labor and materials warranty.  The warranty shall include a complete roof system warranty for materials installed under this contract including, but not limited to, the insulation system, copings and terminations.  

B.
Upon completion of the work, and prior to final payment, the Contractor shall submit a Guarantee of his work to be free from defect in materials and workmanship.  This Guarantee shall be for a period of two (2) years, and shall be signed by a Principal of the Contractor’s firm, and sealed if a corporation.

PART 2 ‑ PRODUCTS

2.02 ROOFING AND FLASHING MEMBRANES 

A. Roofing membrane shall be the a polyvinyl chloride (PVC) based thermoplastic product with a minimum 0.060” thick reinforced membrane with fiberglass reinforcement and a factory applied 9 oz. felt backing such as Sarnafil Décor #6500 roof system with G410 or approved equal. Color to be selected by the Owner.
B. The polyvinyl chloride (PVC) shall have the following physical properties:

	Minimum Thickness
	ASTM D638
	0.060

	Tensile Strength
	ASTM D638
	1500 psi

	Elongation at Break (machine x tranverse)
	ASTM D638
	250% x 230%

	Seam Strength
	ASTM D638
	75% of tensile strength

	Tearing Resistance
	ASTM D1004
	10 lbf

	Dynamic Puncture Resistance
	D5635

D5602
	7.3 ft-lb

33 lbf


C. Flashing membrane for installation of fully adhered flashings shall be a minimum 0.060” thick thermoplastic as manufactured by the roofing membrane manufacturer.
D. Flashing membrane for transition from thermoplastic roofing to bituminous roofing shall be an asphalt-resistant, fiberglass reinforced membrane such as Sarnafil G459 Membrane or approved equal.
E. Decorative thermoplastic battens shall be installed on all steep slope locations to mimic the profile of a standing seam roof system.  Battens shall be evenly spaced at 16” on center throughout the roof.
F. All materials and accessories used to install the roofing and flashing membrane systems shall be as manufactured or supplied by the membrane materials manufacturer.  These materials include, but are not limited to, the following:

1. Bonding adhesive (as recommended by the roofing manufacturer).

2. Thermoplastic clad metal flashings.

3. Prefabricated flashing components including but not limited to pipe flashing, corner flashing, curb flashings.

4. Membrane termination strips, bars, fasteners and plates.

5. Protection pad for walkway areas shall be as manufactured by the membrane manufacturer.

G. All membrane manufacturer's required details shall be considered a part of this project. 
2.03       PLYWOOD
Plywood shall be as described in Section 06100 – Carpentry. 
2.04 COLD ADHESIVE FOR INSULATION SECUREMENT 

Adhesive to adhere the cover board system to the existing OSB or plywood substrate shall be a single-component, cold-process, asbestos free, low-rise polyurethane foam adhesive conforming to ASTM D276, D2556, D1875, D429, D816, D1876, D412.  Adhesive shall meet FM 1-75 rating and shall be approved in writing by the membrane manufacturer and included as part of the warranty coverage.  Adhesive shall be Fast 100 as manufactured by Carlisle SynTec Systems, Insta-Stik Professional Roofing Adhesive as manufactured by Insta-Foam Products, Inc., Olybond by Olympic or an approved equal specifically required to achieve the manufacturer’s warranty.
2.05
 FASTENERS AND ACCESSORIES
A. In general, fasteners, straps and other hardware shall be copper, brass, stainless steel or hot‑dip galvanized. Galvanizing shall be per ASTM A153.
B. Nails for membrane terminations shall be No. 12, large head, threaded shank, hot-dip galvanized and of sufficient length to penetrate the wood blocking 1".

C. Fasteners for terminating roof membrane and flashing at masonry walls shall be minimum 1‑1/2" long drive pins in zinc sheaths as manufactured by Star, Powers or approved equal.  Embedment into masonry shall be 1‑1/4" minimum.

D. Fasteners for securing units to wood curbs shall be No. 12 minimum stainless steel self-tapping screws with stainless steel capped EPDM washers.  Fasteners shall be of sufficient length to penetrate the wood curbs 1” minimum, 1-1/4” maximum.

2.06
SEALANT
A.
Sealant for sheet metal flashings and other exposed locations shall be a one-part polyurethane conforming to ASTM C 920, Type S, Grade NS, Class 25, Uses NT, M, A and O such as Dymonic manufactured by Tremco, or approved equal.

B. Sealant required for incidental sheet metal flashing work shall be one-part acrylic conforming to Fed. Spec. TT-S-230 such as “Mono” manufactured by Tremco, or approved equal.

C. Sealant for use over thermoplastic roofing membrane shall be as recommended by the membrane manufacturer.

PART 3 - EXECUTION

3.01
GENERAL WORKMANSHIP
A. Roof Systems shall be comprised of the following from top to bottom:

Gym Roof (A) and Dormer Roof:
Fleece back membrane with decorative battens 
Plywood sheathing
Existing composite board (OSB and isocyanurate insulation)
Existing tectum roof deck
Shed Roof – Type B and C:
Fleece back membrane with decorative battens 
Plywood sheathing
Existing composite board (OSB and isocyanurate insulation)

Existing metal roof deck

School Building – Dormer Roof: 

Fleece back membrane with decorative battens 
Existing plywood deck
Existing wood framing
B.
Flashings shall be installed along with the membrane each day to assure weathertight termination.

C. Do not cut any material with a solvent or dilutant unless specifically instructed by the manufacturer in writing.

D. Keep covers tightly sealed on all canned and evaporative products to prevent premature curing.

E. Partial or unmarked cans or rolls of materials cannot be used.

F. Provide air dryers, if necessary, to dry deck surfaces prior to installing new work. Open flame devices shall not be used.

G. The Contractor shall provide and install peel stops or similar component as required by the membrane manufacturer.

3.02
REMOVAL OF EXISTING SYSTEM
A. Gym Roof: Remove existing asphalt shingle and felts, base flashings and edge flashings down to the top surface of the composite board.  Scrape and sweep clean the exposed OSB board, masonry walls and penetration surfaces.  Notify the Engineer of any areas of unsuitable substrates.
B. Shed Roofs: Remove existing metal roofing, underlayments and associated flashings down to the existing OSB or plywood. Scrape and sweep clean the exposed OSB board, masonry walls and penetration surfaces.  Notify the Engineer of any areas of unsuitable substrates.  

C. Remove only as much existing roofing and flashings as can be replaced and made weathertight on the same day with the new work.  Arrange each day’s termination point to prevent interruption of rooftop drainage.

D. Clean deck surfaces using brooms, air spray or other means necessary to provide a clean, smooth, uniform deck.  Remove all debris from flutes of steel deck.

E. Coordinate the repair of wood components as specified in Section 06100 – Rough Carpentry (Unit Price Item). 
3.04
FULLY ADHERED MEMBRANE INSTALLATION

NOTE:  It is the intent of this Specification Section to provide the Owner with a new, fully adhered thermoplastic membrane, 100% bonded to the insulation, of sufficient bond strength to resist normally anticipated forces and designed for FM 1-75 approval, including wind uplift pressures as defined in FM Data Sheet 1‑28, current edition and to which meets requirements of a UL Class A roof system.  Confer with the membrane manufacturer for cold weather installation requirements. 

A. Refer to Section 06100 - Carpentry, concerning the installation of the wood blocking, nailers and similar accessory woodwork.  Refer to Section 07620 – Sheet Metal Flashing for sheet metal flashing component installation.  Clean any items designated to remain of all contaminates or cover with acceptable buffer material.  
B. Inspect surface of OSB board/plywood prior to installation of roof membrane.  Insulation surfaces shall be clean and smooth with no excessive surface roughness.  Contaminated surfaces, moisture contaminated or unsound surfaces such as broken or delaminated boards or insulation voids shall be removed and disposed of.

C. Fully adhere thermoplastic roof membrane system in accordance with the recommendations and requirements of the membrane materials manufacturer, as amended in these Specifications.  Follow manufacturer requirements concerning application rates for cleaners, solvents, adhesives and similar materials.  The application rates for these items given in these Specifications are to be considered nominal in accordance with the membrane manufacturer.  Utilize double the manufacturer adhesive coverage rate at steep sloped roof areas by applying two coats of bonding adhesive and allowing them to flash off prior to installation of the membrane.

D. Do not apply any bonding adhesive to lap areas that are to be welded to flashings or adjacent sheets.  Apply all sheets in the same manner, lapping all sheets as required by welding techniques.

E. Apply bonding adhesive to the plywood and membrane at the manufacturer's recommended application rates.  Bonding adhesive shall be applied in strict accordance with the environmental limitations required by the manufacturer.

F. Press the bonded sheet firmly in place with a large foam‑covered lawn roller.  Fold back the remaining unbonded half of the sheet and repeat the bonding procedure.

3.05
HOT AIR WELDING OF MEMBRANE LAPS
A. All seams to be hot air welded.  Seam overlaps to be a minimum three (3) inches wide, or as required by the membrane manufacturer.  Welding equipment shall be provided or approved by the membrane manufacturer.  All workers intending to use the equipment shall have completed a training course by the manufacturer’s representative prior to initiating roof replacement operations.  Certification of trained welders is required.  Manufacturer to supply confirmation of welder training.

B. All field seams exceeding ten (10) feet in length shall be welded utilizing an automatic welder.  All seams to be clean and dry. Remove foreign materials from seams (dirt, oils, etc.) with MEK, Acetone, or other cleaners accepted by the membrane manufacturer.  Use clean white cotton cloths and allow five minutes for solvents to dissipate prior to initiating welding.

C. All seams to be welded in accordance with manufacturer’s instruction.  The job foreman or supervisor shall inspect all completed seams on a daily basis.  Inspection shall include, but not be limited to, the probing of all field welded seams with a blunted pointed instrument to assure quality of the application and ensure that any operator or equipment deficiencies are immediately resolved.  One (1) inch wide cross section samples of welded seams shall be taken at least four times daily.  Correct welds display failure from shearing of membrane prior to weld separation.  Each patch shall be patched by the Contractor at no extra charge to Owner.  Each weld will be forwarded to the Owner’s representative with approximate roof location and date labeled on each.

D. Hand welded seams shall be completed in two stages.  Warm up equipment for at least one minute prior to welding.

1. Weld the back edge of the lap with a thin, continuous weld to prevent loss of the hot air during the final weld.

2. Insert the hot air nozzle into the lap, keeping the welding equipment at a 45 degree angle to the side lap.  Once the material starts to flow, apply the hand roller at a right angle to the welding gun and press lightly.  For straight laps, use the 1‑1/2" wide nozzle.  Correct weld speed will complete approximately 20"/minute.  The hot air weld equipment shall have temperature adjustments to provide this proper speed and weld.

E. Alternately, the manufacturer’s automatic lap welding machine may be used.  Follow the manufacturer's strict requirements, instructions and local codes for electric supply, grounding and overcurrent protection.  The automatic weld machines power requirement is 218 to 230 volts at 30 amps.  The availability of this voltage shall be verified at the work site on the roof before using the automatic welding machine.  The use of portable generators is recommended and will be provided at no additional cost to the Owner should the building service not be adequate for this equipment.  Prior to utilizing the automatic weld machine on the roof, detailed instructions and operating procedure shall be obtained from manufacturer's technical representatives.

F. Nail off the membrane at all perimeters, and penetrations once all welding of adjacent sheet seams is completed.  Membrane shall be terminated with a termination bar along roof perimeters and roof to wall locations.  The membrane at all flashings locations shall be nailed off 6" on center maximum with roofing nails through tin discs or continuous bars.

3.06
THERMOPLASTIC BATTEN INSTALLATION
A. Install thermoplastic battens evenly spaced at 16” on center.  Thermoplastic battens shall be heat welded in-place in accordance with manufacturer specifications.  End caps shall be installed according to the manufacturer’s specifications.  
B. At the ridge and hip locations, overlap the fleece backed thermoplastic membrane over the ridge/hip, install flashing membrane to extend a minimum of 6” over one side and install the battens 12” from the peak. 

C. At the valleys install thermoplastic fleece backed membrane over the valley, install flashing membrane a minimum of 12” on each side of valley.  Thermoplastic batten strips that run parallel to the valley shall be set 12” off of  the center of the valley.  Thermoplastic batten strips that run perpendicular to the valley shall extend 4” over the valley flashing membrane and 8” off of the center of the valley.

D. At roof edges install thermoplastic batten strips at 4” off of the edge and lap onto the flashing membrane.

E. At all parapet locations install thermoplastic batten strips at 6” on center.

3.07
WATERSTOPS
F. All flashings shall be installed concurrently with the roof membrane in order to achieve a watertight condition as the work progresses.  When a situation arises where a break in the day's work occurs in the central area of a roof, a temporary waterstop shall be constructed to provide a 100% watertight seal utilizing a raised temporary waterstop.  Sweep back and totally clean the existing roof and set a 2" x 4" stud atop the prepared area in roof cement as recommended by the membrane manufacturer.  Where stopping work on the new system, maintain the stagger of the insulation joints by installing partial fillers.

B.
Carry the new membrane up and over the 2" x 4" waterstop.  Seal the edge of the membrane in a continuous heavy application of roof cement.  Weigh the membrane down in the sealant with a 2" x 10" wood member with ballast on top.  Ballast should be approximately 20 lb./l.f.  When restarting work, remove all sealant, membrane, insulation fillers, etc. from the work area.  Do not reuse any of the material in the new work.  Cut off contaminated thermoplastic membrane and dispose of immediately.  If inclement weather occurs while a temporary waterstop is in place, the Contractor shall provide the labor necessary to monitor the situation to maintain a water tight condition.

3.08
MEMBRANE FLASHINGS

All flashings shall be installed concurrently with the roof membrane in order to maintain a watertight condition as the job progresses.  No temporary membrane flashings shall be allowed without the prior written approval of the Owner.  Approval, if given, will only be for specific locations on specific dates.

A. Follow the manufacturer's requirements and recommendations and these Specifications.  Be sure all shop drawings and material submittals have been approved.

B. All flashing membranes shall be fully adhered to substrates.  Cut and weld all interior and exterior corners and miters.

C. Coordinate the installation of sheet metal flashing components with Section 07620- Sheet Metal Flashings.

D. At transition areas where bituminous materials are present, pull back the existing bituminous materials 3 feet, and install an asphalt resistant, fiberglass reinforced flashing membrane to transition from the new thermoplastic roofing to the bituminous products.  

E.  All existing bituminous flashing materials shall be removed during demolition.  Install plywood from the top of the curb or similar construction down to butt the thermoplastic roof membrane.  Completely cover all existing substrate surfaces.  Apply bonding adhesive to the curb or wall in an even coating with no holidays, globs or other irregularities.  Allow the adhesive to dry to a stringy state.  As an alternate, the Contractor may supply felt flashing membranes to separate the bituminous materials from the flashing membranes.

F. Coat the back surface of the flashing sheet and allow the adhesive to dry to a stringy state.  Extend the flashing sheet to the top of the vertical surface, pressing firmly into place with rollers and heavy hand pressure and fasten 6" on center maximum along the top edge with approved fasteners through tin discs.  Flashing sheet should have a minimum 4" weld with no adhesive present in the lap area.

G. Apply bonding adhesive to surfaces as shown on the detail drawings and allow it to cure fully.  Align flashing sheet and set on a flat surface.  Coat backside of sheet with bonding adhesive (hold back at splice areas) and allow it to cure until it is stringy when touched with light finger pressure.  Set flashing sheet in place and press firmly to substrate using rollers and heavy hand pressure.  Clean any adhesive from splice areas.

H. All membrane flashings shall be hot‑air welded at their joints and at their connections with the roof membrane or thermoplastic clad metal flashings.

I. Membrane flashing terminating on a vertical surface shall be mechanically fastened to the substrate using a termination bar secured at 8" on center, maximum, with the specified fasteners and as required by the membrane manufacturer.



1.
Provide a full bead of sealant behind the membrane at termination bar locations.
3.10
ASPHALT SHINGLE TO PVC TRANSITIONS
A. Shed roof to asphalt shingle roof transition: At areas where the new thermoplastic batten seam roof ties into the existing asphalt shingle roof, remove approximately 3’-6” of existing asphalt shingles, and underlayments.  Install the fleece backed thermoplastic membrane over the composite board or plywood to the edge of the existing felt membrane.  Install asphalt resistant, fiberglass reinforced flashing membrane to transition from the new thermoplastic roofing to the bituminous products.  Install asphalt shingles, to approximately 1’ off of the shed wall.    
3.11
CLEAN UP
A.
All floor and adjacent areas, both interior and exterior, damaged or stained by the installation of the roofing work shall be repaired and cleaned of all dust, debris and any other materials to the Owner’s satisfaction.

B. The Contractor shall not demobilize the site until the completed work is toured by the Owner and Engineer.  Any unsatisfactory items observed will be reported in “punch-list” form.  These items shall be corrected immediately by the Contractor prior to demobilization from the job site.  Final payment will not be made until all punch list items are complete and guarantees have been received.

C. All scaffolding, barriers, temporary facilities and the like shall be removed upon completion of the work.  Areas damaged as a result of the Contractors equipment shall be restored to their original condition, all to the satisfaction of the Owner.

D. Refer to the Close-Out Procedures described in Division One for additional information.

END OF SECTION
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