DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07 50 00 - Single Ply Roofing

READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL
1.1 SUMMARY OF WORK
A. The extent and location of “Single Ply Roofing” Work is shown in the Contract Documents and includes substrate preparation, attachments and appurtenances.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. Uniform Building Code, Chapter 32.
B. ASTM E 108 Standard Method of Fire Tests of Roof Coverings – Class B Min.
C. Underwriters Laboratory UL 90 - Class B Min.
D. Factory Mutual Global FM 1-120 Wind uplift, 1-49 and 1-29 requirements.
E. ANSI - American National Standards Institute, New York, NY
F. ASTM - American Society of Testing and Materials, Philadelphia, PA
G. ASTM E96 - Water vapor transmission of materials
H. ASTM D413 - Rubber properties adhesion to flexible substrate (adhesion/bond testing)
I. NRCA- National Roofing Contractors Association
1.3 SUBMITTALS

A. Product Data:
1. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
2. Submittals shall include the following:
a. Submit technical product information and installation instructions as necessary to demonstrate products comply with project requirements.
b. Samples of roofing ply sheets, walk pads, adhesive product information and fasteners.

c. MSDS sheets.

d. Refer also to Section 01 33 00 - Submittals.

3. Product Compatibility:
a. Certification from roofing material supplier that major roofing components, including but not limited to single ply roofing sheet, protection sheets, reinforcement fabric felts, adhesives and sealants are compatible with each other for application intended.
B. Shop Drawings
1. Submit complete shop drawings, including roof plan showing seam locations and specific details of insulation and fastening, penetrations through roofing membrane, flashings, perimeter edge treatment, transition into existing roofing, and terminations.

a. Shop drawings shall be prepared by or approved by roof system manufacturer.

b. Crickets and Saddles: Submit drawings showing location, dimensions, and edge thicknesses for factory fabricated crickets and saddles.
c. Coordinate shop drawings with all sections or a trade whose Work attach to, penetrates through, or is otherwise related to roofing.

1.4 QUALITY CONTROL
A. Installer Certification: Furnish to the Engineer, before roofing contract award, written documentation that installer is manufacturer certified to install roofing systems of the type included in this section.
B. Have a minimum of ten (10) years experience in single ply roofing and demonstrate to the Port’s satisfaction the skills and experience necessary to satisfactorily complete the Work.

C. Have final responsibility for all roof-related new sheet metal Work and application.

D. Roofing Materials supplier shall:

1. Provide local company employee representative to make at least one site visit per week; report job progress and quality of Work to the Engineer. Notify the Engineer 24 hours prior to site visit.
2. Provide a list of projects employing similar roofing system.

3. Be in business for a minimum of ten years, manufacturing single ply materials.

4. Be acceptable by the Port.

E. Final Inspection:

1. Will be scheduled by the Engineer upon job completion.

2. Attendance: Engineer, Installer/Contractor, Roofing Material Supplier Representative and Port of Seattle Roofing Inspector.

3. Minimum Agenda: Walkover inspection, identification of problems which may impede issuance of warranty.

1.5 DELIVERY, STORAGE AND HANDLING
A. Delivery of Materials:

1. Materials shall be delivered to the job site in new, dry, unopened and well marked containers or wrapping, clearly showing name of manufacturer and product.

2. Schedule the installation so that all unnecessary Work over the finished roof will be avoided. Where traffic or Work must be performed over finished roof, provide proper protection to the roofing materials. Repair any damage to the roofing after completion of Work at no cost to the Port of Seattle.

3. Coordinate delivery to avoid disruption of any airport operations. All Contractor operations on-site shall be specifically coordinated with the Engineer.

B. Storage of Materials:

1. Store materials in dry area, protected from water and extreme humidity.

2. Discard the rolls which have been damaged, if determined to be so by the Engineer or the Manufacturer. Place materials on pallets. Do not stack pallets.

3. Do not store materials in areas where temperatures will exceed 130 Deg. F.

4. Stack insulation on pallets. Contractor shall protect the existing roofing membrane from damage.
5. Cover top and sides of all exterior stored materials. Secure protective covering. Contractor is responsible to keep all roofing materials dry prior to installation. Replace all damaged or wet materials as directed by the Engineer.

6. Rooftop Storage: Disperse material to avoid concentrated loading. All materials shall be secured to prevent blow off.

7. Store materials marked "Keep from Freezing" in areas where temperatures will remain above 40 Deg. F.

8. Materials shall be stored in such a manner as to protect them from any conditions that may adversely affect their performance in service. Rolls shall be stored flat, dry and fully protected from moisture.

9. Store insulation to prevent any broken edges and corners, punctures and indentations. Any damaged insulation shall be removed from the site immediately.

10. Store adhesives and sealants at temperatures above 40 Deg. F.

11. Exercise extreme caution in the storage, handling and use of materials to prevent fire or create fire hazards. Thinners, solvents and adhesives shall be stored in approved metal safety containers in accordance with fire and safety regulations.

12. Store excess materials on the roof in areas indicated on the drawings and as directed by the Engineer. Sufficient area shall be made available for materials and equipment by the Port of Seattle.

C. Material Handling:

1. Do not bend, tear, puncture, or cause other damage to any materials during handling and installation. Any damaged material shall be removed from the site immediately.

2. Material handling equipment shall be selected and operated so as to not damage existing construction or applied roofing. Do not operate or place material in locations that will hinder smooth flow of vehicular or pedestrian traffic.
3. Protect the Work of other trades from staining or other damage during the application of the roofing materials. Repair all damage caused by these operations, all to the approval of the Engineer at no additional cost to the Port. Protect adjacent surfaces.

4. Remove surplus adhesive and other markings from finished surfaces. Where finished surfaces are soiled by the Work of this contract, consult manufacturer of the surfaces as to recommended cleaning methods and conform to their advice.

5. Do not allow waste products, petroleum, grease, oil, solvents, vegetable or mineral oil, animal fat, or direct steam venting to come in direct contact with membrane system.

1.6 SITE CONDITIONS
A. Field Measurements and Material Quantities: Roofing Contractor shall have the sole responsibility for accuracy of all measurements and estimates of material quantities and sizes.

B. Existing Conditions:

1. Building space directly under the roof area covered by this specification will be utilized for ongoing operations. The Contractor shall not interrupt operations unless written approval is received from the Engineer.

2. Normal personnel access to the roof shall be from the interior only, unless otherwise approved by the Engineer.

3. The roof drains have been tested and all are clear; the Contractor shall install proper drain stoppers, not rags etc., to keep debris out of the drains. The stoppers shall be removed at the end of each working day.

C. Environmental Requirements:

1. Do not work in rain, snow or in the presence of water.

2. Do not install materials marked, "Keep from Freezing" when daily temperatures are scheduled to fall below 40 Deg. F.

3. This is a tear-off, the Contractor is responsible for keeping the interior leak free during installation, and all damages incurred shall be repaired at his expense.



D. Safety Requirements:

1. All application, material handling, protection of employees, tenants, public, and associated equipment shall conform to and be operated in conformance with OSHA and Washington State Department of Labor & Industries safety requirements.

2. Approved Safety requirements and Guidelines shall be followed to comply with Federal, State, local and Port Fire and Safety requirements.

3. Advise the Engineer whenever Work is or could be hazardous to Port employees and/or operations.
4. Provide permanently installed fall protection devices and systems to protect employees performing maintenance, repair, and service operations on roofs.

5. Maintain fire extinguishers within easy access at all times.
1.7 REGULATORY REQUIREMENTS
A. Contractor agrees that in performing the Work contained within the Contract, it will meet all regulations in safety as required by WISHA and the Port of Seattle (see Section 01 35 29 – Safety Management). 


1.8 SUBSTITUTIONS
A. All requests for substitutions must include a certificate from a nationally known and accredited testing lab. This report must be less than 60 days old and must show the results of the proposed substitute product properties versus those specified in this Section. The cost of the test shall be paid by the Contractor.

B. Substituted roofing systems must be manufactured by the specified manufacturer. "Private labeling" is not acceptable.

C. Copy of the installer’s certification which indicates that the installer has a minimum ten (10) years experience installing the proposed substituted materials or system and demonstrate to the Port’s satisfaction the skills and experience necessary to satisfactorily complete the Work.

D. The Port reserves the right to be the final authority on the acceptance or rejection of any proposed alternate material or systems. The Port's written determination is final.

1.9 WARRANTY
A. Prior to commencing roofing Work, submit samples of manufacturer’s proposed warranty for approval.

B. Upon completion of the roofing system, deliver to the Engineer a written warranty signed by an officer of the roofing materials manufacturer stating that the installed elastomeric sheet roofing and flashing will remain intact and free from leaks for a period of at least 15 years following date of Substantial Completion. The warranty shall provide for all labor and materials to repair the roof to a leak-free condition, if and when necessary. The warranty shall also prescribe an annual cleaning method to be performed by Port maintenance forces. The cleaning method prescribed shall not be listed as an exclusion or exception to the warranty. The warranty shall not be prorated but shall indicate the maximum dollar value as being equal to the cost of the roofing system provided by this Contract.

C. Upon project acceptance by the Engineer. Contractor shall issue Sea-Tac International Airport a two (2) year guarantee against defective workmanship and material.

1.10 FIELD QUALITY CONTROL
A. Manufacturer Field Representative:

1. Manufacturer's field representative shall make periodic inspections (a minimum of one per week) of the Work in this section to ensure adherence to specifications and ability to provide manufacturer roofing system warranty upon project acceptance. The Contractor shall notify the Port inspector or Port Engineer when on site.

2. The Port Inspector or Port Engineer will inspect, on a daily basis, the Work in this section for adherence to specifications by manufacturer and Contractor.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 GENERAL
A. Comply with Quality Control, References, Specifications and manufacturer's written requirements.

2.2 ACCEPTABLE MANUFACTURERS
A. Sarnafil Corp. - PVC

B. Johns Manville - PVC

C. Carlisle - PVC

D. Or Approved Equal - PVC

2.3 ROOFING MATERIALS
A. PVC roofing Membrane: color shall be white or off-white and approved by the Port Engineer, reinforcement shall be woven fiberglass or polyester fabric.

	MINIMUM PHYSICAL PROPERTIES

	PROPERTY
	TEST METHOD
	TYPICAL VALUES

	Thickness
	ASTM D-751
	.060 ± .003

	Tensile
	ASTM D-751
	250 lb.

	Elongation w/fabric
	ASTM D-751
	27%

	Seam Strength/min. (% of tensile)
	ASTM D-638
	100%

	Heat Aging Retention of Properties Breaking Strength
	ASTM D-3045
	95

	Elongation
	ASTM D-3045
	95%

	Tear Strength
	ASTM D-751
	50 lb.

	Low Temp. Resistance
	ASTM D-2136
	-40 Deg. F.

	Accelerated
	ASTM D-2565
	Pass

	Weathering
	ASTM G-53
	Pass

	Liner Dimensional Change
	ASTM D-1204
	0.1%

	Water Absorption
	ASTM D-570
	Pass

	Emmaqua Langleys
	ASTM D-838
	3,000,000 

	Ozone Resistance
	ASTM D-1149
	No Cracks 7x

	Moisture Transmission
	ASTM E-96
	0.151 g/Hr/m

	Microbial Attack
	ASTM G-21
	0% growth


B. Related Materials:

1. PVC flashing material supplied by manufacturer.

2. Termination Bar with Sealant Receiver: ASTM B-221, 1/8 x 1 inch, aluminum bar with pre-punched holes at 6"- 8" on center.

3. Sealant: "795" by Dow Corning Inc., Sikadur, Or Approved Equal urethane adhesive. Do not use any products with silicone sealant base.

4. PVC adhesive as supplied by manufacturer for bonding the field membrane and PVC flashing.

5. Detail edge sealant: Polyurethane or polycarbonate.

6. Tape sealant: Polyisobutylene (butyl) rubber; non-curing, self-adhesive, 20 to 30 mils thick.

7. Pitch pan sealant: Pourable urethane.

8. PVC walk-pads a minimum of 90 mils thick as supplied by manufacturer. Color Manufacturer’s standard to have contrast with PVC roof membrane.

C. Wood Blocking, Curbs and Cants:

1. Refer to Section 06 10 00 – Rough Carpentry
D. Metal Flashing: Refer also to Section 07 60 00 - Flashing and Sheet Metal

E. Mechanical Fasteners:

1. Wood to Wood: Type Galvanized, common, annular ring nail or coated sinkers. Length: Sufficient to penetrate underlay blocking 1-1/4".

2. Galvanized sheet steel to wood blocking and metal:

a. Sheet Metal Screws, sufficient length to penetrate 3/4".

b. Screws, bolts, nuts and washers shall be of the type and size recommended by the manufacturer or specified as a component of an approved system. They shall be coated or plated with a corrosive resistant material. Exposed screws shall be neoprene grommetted.

F. Preformed Pipe Boot Flashing:

1. Molded from same material as flexible flashings. Provide stainless steel band clamp for top edge.

2. Provide custom configurations required for structure penetrations. Coordinate configuration and attachment requirements with Work of Section 07 60 00 - Flashing and Sheet.

G. Drain insert/retrofit roof drain, as supplied by the roofing system manufacturer.


PART 3   EXECUTION

3.1 INSPECTION
A. The Contractor shall verify installation conditions as satisfactory to receive Work, in accordance with manufacturer's written installation recommendations.

B. Do not install new roofing system until all unsatisfactory conditions are corrected. Beginning Work constitutes acceptance of conditions.

C. Verify that Work of other trades penetrating roof deck or requiring men and equipment to traverse roof deck, has been approved by material manufacturer.

D. Check projections, curbs and deck for inadequate anchorage, foreign material, moisture or unevenness that would prevent quality and execution of new roofing system.

E. Check rigid insulation board for moisture and damage and repair as needed. Notify the Engineer in writing of defects in the substrate. Do not proceed until defects have been corrected.

F. Ensure that all items penetrating roof have been installed prior to commencing installation.

3.2 GENERAL WORKMANSHIP
A. Substrate: Free of foreign particles, debris and gravel prior to installing the PVC roof membrane. Trapped debris in seams or field of roof is cause for rejection of that area.

B. Laps/Seams:

1. Moisture-free and dirt-free before seaming.

a. Wipe all seam areas with methyl ethyl-ketone or approved cleaner on clean rag; allow the area to dry completely before heat welding.

2. Check seams for continuity without voids.

3. Heat welded seams to be fabricated per manufacturer's instructions.

C. Preparation of Applied Membrane: Make sure membrane is clean and dry.

D. Wrapper and Packaging Materials: Do not include in roofing system.

E. Bitumens: Avoid direct contact with single ply sheet roofing and/or components.

F. Bar Terminated/ Elastomeric Sheeting Flashings: Sandwich top of elastomeric sheeting between two layers of flashing tape.

G. Do not get adhesive in laps to be heat welded or on the surface of the sheet.

3.3 PREPARATION
A. Ensure that substrate is clean, smooth, and free of fins, sharp edges, loose and foreign materials, oil and grease.

B. Surface joints including wall and substrate shall be 1/4" (6mm) or less in width. Repair all joints wider than 1/4" with sealant before proceeding with installation.
C. Do not apply roofing over wet decks, or where frost or snow is present.

D. Contractor shall have sole responsibility for accuracy of all measurements and estimates of material quantities and sizes. Manufacturer shall provide material description and coverage rates.

E. Protection:

1. Contractor shall be responsible for protection of property during course of Work. Building shall be protected from damage. Repair damage at no extra cost to the Port.

2. Roofing, flashing, insulation and accessories shall be fully installed and sealed in a watertight manner on the same day of installation or before arrival of inclement weather.

3. During periods of inclement weather, at the end of each working day, seal with water stops along edges of partial installation to prevent water entry.

4. Preparation Work shall be limited to those areas that can be covered with installed roofing material on the same day or be covered before arrival of inclement weather.

5. Arrange Work sequence to avoid use of newly constructed roofing for storage, walking surface, and/or equipment movement. Move equipment and ground storage areas as Work progresses.

6. Provide clean walkways; refer to Division 1 General Requirements, and take other precautions required to prevent tracking of debris onto existing and newly installed roofing membrane. Contractor shall instruct and control his workers to ensure that debris is not tracked onto new Work areas by worker's shoes or equipment wheels. Discovery of entrapped debris within new membrane is sufficient cause for its rejection.

7. Provide at the site prior to commencing the removal of debris, a dumpster or dump truck to be located adjacent to the building where directed by the Engineer. Construct an enclosed chute from the roof for removal of debris from the roof area. Protect building surfaces at chute/set-up areas with tarpaulin. Secure tarpaulin. Remove dumpster and empty at an approved dumping or refuse area off Airport property. Upon completion, dumpster/chute shall be removed from staging area. Spilled or scattered debris shall be cleaned up immediately. Removed material to be disposed from the roof immediately. Refer to Section 02 41 13 - Site Demolition.
3.4 INSULATION
A. See Section 07 21 00 - Roof and Deck Board Insulation.

3.5 ROOF MEMBRANE
A. Fully adhered PVC membrane:

1. Follow manufacturer's requirements for temperature and application rates.
2. The Contractor shall count the amount of adhesive used per square and shall count the number of buckets of adhesive used per day to verify that they are conforming to the specified adhesive rate.

3. Sweep the substrate of all foreign particles. Avoid wrinkles, voids and blisters in the field of the sheet. Rolling the top sheet may be necessary.

4. Do not apply or spill adhesive in lap areas. Heat welding laps with adhesive contamination will be cause for rejection.

5. Contact adhesive and/or emulsion adhesive may be used.

6. Extend membrane two inches up at wall, curb and projection bases, or as recommended by manufacturer.

7. Hand welding and/or machine welding of laps is allowed.

B. Quality Control of Welded Seams:

1. All completed welded seams shall be checked after cooling for continuity using a rounded screwdriver or other suitable blunt object by the roofing Contractor.

2. On-site evaluation of welded seams shall be made as determined by the Port Inspector or Port Engineer, and will be performed by the Contractor at locations as directed by the Engineer. Two-inch wide cross-sectional samples shall be taken through completed seams.

3. Correct welds will display failure from shearing of the membrane prior to separation of the weld. If test cuts do not fail from shearing the Contractor will be required to make more test cuts to determine the extent of the area not welded correctly. The Contractor at no extra charge to the Port shall patch each test cut per manufacture’s recommendations.

3.6 FLEXIBLE FLASHINGS
A. Install flashings adhesive at a rate of 1-1/2 gal. per 100 sq. ft. and allow complete drying time. Do not apply more adhesive than can be covered with flashing membrane in one day.

B. Install flexible flashing to all vertical surfaces using adhesive at a rate of .5 gal/100 sq. ft.

C. Heat weld all laps, splices and seams per manufacturer's instructions.


D. Provide mechanical attachment of sheet roofing at:

1. Walls.

2. Rectangular projections and curbs.

3. Secure fascia bottom with 3/4" lock to continuous cleat nailed twelve inches on center. Lap fascia sections three inches at ends, cleat joints--one inch. Set flange into sealant. Apply elastomeric sealant between over-lapping flanges at joints. Keep sealant off sheeting.

4. Nail interior portion of flange to wood nailer three (3) inches on center slightly staggered. Nails to be within 1" of inside edge of flange. Fasten inside fascia to wood nailer at twelve inches on center.

3.7 ADJUSTING AND CLEANING
A. Repair of Deficiencies: Installation of the roofing system noted as deficient during Final Inspection shall be repaired and corrected by applicator, and made ready for re-inspection, within five (5) working days.

B. Clean-up:

1. Immediately upon job completion, roof membrane and flashing surfaces shall be cleaned of debris. Any contamination of painted concrete, metal, or other surfaces resulting from roofing operations shall be restored to the Port's satisfaction at Contractor's expense.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].
End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
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