SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 075200 - MODIFIED BITUMINOUS MEMBRANE ROOFING

<Notes to specifier:

1.	Structural engineer to verify wind pressure for each project, in accordance with requirements of Division 01 Section "Lateral Force Provisions".  FM I-60 = 60 psf wind pressure.  FM I-90 = 90 psf wind pressure.
2.  	Use this section "as is" for  slopes up to 1/2"/foot.  Consult roofing 
	manufacturer for greater slopes.>
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.>  
Preparation of roof and parapet surfaces for application of specified roofing system per NRCA recommendations.
Roof insulation.
Traffic pads. 
Reworking existing drains [and pitch pans]. 
Wood blocking as required. 
Section Includes:
Multi-layered styrene butadiene styrene (SBS) modified bitumen roofing system with [aggregate surfacing] [mineral granule surfacing] complete with modified bitumen base, cant and parapet flashings.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 01 Section "Lateral Force Procedures".
Division 02 Section "Selective Structure Demolition".
Division 06 Section "Rough Carpentry".
Division 07 Section "Sheet Metal Flashing and Trim".
Division 09 Section "Joint Sealants".
Division 02 Section "Asbestos Abatement."
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 C208 	Standard Specification for Cellulosic Fiber Insulating Board
ASTM C518 	Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
ASTM C728 	Standard Specification for Perlite Thermal Insulation Board
ASTM C1289 	Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board
ASTM D41 	Standard Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing
ASTM D312 	Standard Specification for Asphalt Used in Roofing
ASTM D1863 	Standard Specification for Mineral Aggregate Used on Built-Up Roofs
ASTM D2170 	Standard Test Method for Kinematic Viscosity of Asphalts (Bitumens) 
ASTM D2178 	Standard Specification for Asphalt Glass Felt Used in Roofing and Waterproofing
ASTM D4402 	Standard Test Method for Viscosity Determination of Asphalt at Elevated Temperatures Using a Rotational Viscometer
ASTM D4586 	Standard Specification for Asphalt Roof Cement, Asbestos-Free
ASTM D4601 	Standard Specification for Asphalt-Coated Glass Fiber Base Sheet Used in Roofing 
ASTM E84 	Standard Test Method for Surface Burning Characteristics of Building Materials
Bay Area Air Quality Management District (BAAQMD):
Regulation 8-51 - Adhesive and Sealant Products.
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 and I-90.
FM Bulletin I-49 - Perimeter Flashings.
Federal Specifications (FS):
FS HH-I-1972/Gen.
FS HH-I-1972/2 
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.
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements."
Product Data:
Written list of all materials proposed for use at this project.
Manufacturer's descriptive literature, specifications, recommendations and installation instructions for asphalt products, base sheet, interply sheet, cap sheet, base flashings, insulation, and all other materials as applicable.  Include volatile organic compounds (VOC’s) in grams/liter (g/l).  Explicitly identify in writing the differences between manufacturer's instructions and the requirements specified herein, with manufacturer's approval of project modifications.
Manufacturer's published literature, letter of certification, or certified laboratory test report that each material complies with the requirements of this Section and is intended for the application shown.
Manufacturer's sample warranty and sample guaranty..
`Manufacturer's certificate of analysis for all asphalt products delivered to the jobsite.  Certificate of analysis shall accompany the load to the project, or shall be provided as a formal submittal, and shall correlate to product batch numbers.
<Include the following three paragraphs for large projects.>
Certificate shall be from the testing laboratory of the primary roofing materials manufacturer, confirming the physical and mechanical properties of the roofing membrane components.  Testing shall be performed in accordance with requirements of ASTM D5147, except the test for Resistance to Thermal Shock shall be performed in accordance with requirements of the UEATC Standard.
A separate Certificate of Analysis is required for each run of material. Test results shall indicate properties equal or superior to properties in published literature for the materials specified in Article 2.02 Materials.  
Certificates shall include the following information:  Material type, lot number, production date, dimension and mass (indicate the lowest values recorded during the production run for roll length, roll width, selvage width, total thickness, selvage thickness, weight), low temperature flexibility, breaking load, ultimate elongation, dimensional stability, compound stability, granule embedment and resistance to thermal shock (foil faced products).
Manufacturer's certificate of compliance for all products delivered to the jobsite.  Certificate of compliance shall constitute the manufacturer's assurance that its products  conform to applicable material standards, and that products are physically and chemically compatible with each other.
Material safety data sheets.
Shop Drawings:  Submit 7 copies of the following;
Standard roofing details modified as required for this project and approved by the roofing system manufacturer.  Details shall include but not be limited to roof-mounted mechanical equipment flashing, termination details, penetration details and expansion joints.
Indicate layout of felts, location of field splices, and expansion joints.
Tapered roof insulation board layout.
Cricket system layout.
Samples:  
Submit five 12 by 12 inches (300 by 300 mm) samples each of the following:
Base sheet 
Interply sheet.
Cap sheet.
Base Flashing.
Insulation.
Submit five samples of the following:  Mechanical fasteners.
Include if appropriate:
Rosin sheet - 12 by 12 inches (300 by 300 mm).
Aggregate - 1 lb (0.5 kg).
Mineral Granules - 1 lb (0.5 kg). 
Quality Assurance Submittals:
Prior to Preroofing Conference, Subcontractor shall submit a certificate from the manufacturer verifying Subcontractor's certification as an approved applicator of its materials and systems and that he has a minimum of 5 years experience as an approved applicator with that manufacturer. 
Prior to Preroofing Conference, Subcontractor shall submit a written statement from the manufacturer verifying that it accepts these Drawings and Specifications as a suitable application for its products.  Included in this statement shall be approval of any/all materials which may in any way affect the performance of its products.  
Roofing Asphalt Bill of Lading:  Submit bill of lading when labels of asphalt containers do not bear the flash point (FP) and equiviscous temperature (EVT).
Closeout Submittals:
Information Card: For each roofing installation, submit to the Project Manager an 8 1/2 by 11 inches card, typewritten laminated and framed, or photo engraved on 0.032 inches (8 mm) aluminum, and a duplicate card containing the information listed in Paragraph 3.6.
Product Usage Records: Submit 3 copies of product usage records for each paint, coating and solvent product used in the project to the LBNL EH&S Environmental Protection Group, [Pat Thorsen][ ].  Include the following information:  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 requirements of Article 1.4.C “Regulatory Requirements”.
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
Qualifications of Manufacturer: The modified bitumen sheet roofing system manufacturer shall have a minimum of 10  years experience in manufacturing modified bitumen roofing products in the United States.
Arrange for manufacturer's technical representative to be on project site [daily][weekly] to advise Subcontractor of proper procedures and precautions for the use of materials.
Qualifications of Subcontractor: 
Work performed under this Section shall be by a single Subcontractor.
The Subcontractor shall be certified by the modified bitumen sheet roofing system manufacturer and shall have a minimum of 5 years experience as an approved applicator for that manufacturer. If requested, the Subcontractor shall supply the names and locations of 10 projects of similar size and scope that he has constructed within the previous five years using the roofing system specified herein.
The Subcontractor shall be approved by the insulation manufacturer for installation of its products.
Regulatory Requirements:
Fire Resistance:  Complete roof assembly shall be CBC Class A, shall have a UL 790 Class A rating, and shall be listed as "Fire Classified" in UL BMD and bear the UL label or be listed a Class 1 roof deck construction in FM P7825.
<Include the following if applicable.>
[Provide materials conforming with code requirements for roof/ceiling one-hour fire resistive rating for components and materials indicated in Subcontract Documents.]
Wind Resistance:  Complete roof assembly shall have [FM I-60][FM I-90] classification.
Products provided under the work of this Section shall be 100 percent asbestos-free.
Materials and installation methods shall comply with requirements of Bay Area Air Quality Management District Regulation 8-51.
Work under this Section shall comply with the requirements of California Fire Code, Section 1105.
Notice and Permits:
At least 10 working days prior to starting job, advance notice shall be given by the Subcontractor to the Project Manager and manufacturer's technical representative.
At least 10 working days prior to starting job, Subcontractor shall contact the LBNL Fire Department for issuance of a Fire Permit.
<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.
Preroofing Conference:
Before roofing,  Insulation and associated work is performed, and after the Project Manager has  received and approved all submittals, the Project Manager shall hold a preroofing conference.  The preroofing conference shall be attended by the Project Manager, the University's Inspector, the Architect, the LBNL Construction Superintendent, the Subcontractor, the roofing manufacturer's technical representative, the applicator, and personnel directly responsible for the installation of roofing and insulation, flashing and sheet metal work.
Conflicts among those attending the preroofing conference shall be resolved and confirmed in writing before roofing work is begun.
The meeting shall address the following:
Review methods and procedures related to roofing work.
Tour representative areas of roofing decks and inspect and discuss condition of substrate, roof drains, curbs, penetrations and other preparatory work performed by other trades.
Review structural loading limitations of deck substrates and inspect deck substrates for appropriate slope and general condition.
Review roofing system requirements of the Subcontract Documents.
Review approved submittals.
Review and finalize construction schedule related to roofing work.  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.
Subcontractor's plan for coordination of the work of the various trades involved in providing the roofing system and other components secured to the roofing.  
Safety requirements:
All application, material handling, and associated equipment shall conform to and be operated in conformance with OSHA safety requirements.
A sufficient number of filled and operating fire extinguishers meeting current code standards shall be on the roof deck at all times during roofing operations.
Subcontractor shall 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.
Identify old and unused equipment for removal or replacement.
Determine areas on the job site to be used as work and storage areas.
Enact provisions for monitoring the roof after completion [and prior to acceptance of the entire project].
Other details of the work the Subcontractor is to perform which are not shown on the Drawings.
DELIVERY, STORAGE, AND HANDLING
Delivery: Deliver materials in manufacturer's original unopened containers and rolls with labels intact, legible and identifying manufacturer, product name and lot numbers when appropriate. Mark and remove wet materials from the site. Where materials are covered by a referenced specification, the container shall bear the specification number, type, and class, as applicable. Labels or bill of lading for roofing asphalt shall indicate asphalt type, FP, and EVT. Deliver materials in sufficient quantity to allow work to proceed without interruption.
Storage:
Do not store materials in or on building in such concentration as to exceed allowable live load of deck or structural members.
Do not store materials outdoors unless approved by the Project Manager.
Protect materials against moisture absorption.
Store roll materials on end on clean raised platforms or pallets one level high in dry locations with adequate ventilation, such as an enclosed building or closed trailer. Completely cover roll materials permitted to be stored outdoors, on and off roof, with waterproof canvas protective covering. Do not use polyethylene sheet as a covering. [Do not store roll materials in buildings under construction until concrete, mortar, and plaster work is finished and dry.] Maintain roll materials at temperatures above 50 degrees F for 24 hours immediately before application.
Store insulation in dry, protected area.  If outdoors, store off the ground and provide suitable breathable waterproof covering.  If installation is delayed more than 72 hours after delivery, open bag ends to allow ventilation.
Store isocyanurate insulation out of sunlight.
Handling: 
Select and operate material handling equipment so as not to damage applied roofing. Prevent damage to edges and ends of roll materials.
Discard flattened or otherwise damaged rolls.
PROJECT CONDITIONS
Environmental Requirements:
Do not allow materials to be exposed to moisture during transportation, storage, handling or installation.
Do not install roofing system when air temperature is below 50 deg F (10 deg C) ambient, during any form of precipitation, including fog, or when there is ice, frost, moisture, or any other visible dampness on the roof deck, or when water in any form is imminent.
Be prepared to immediately protect incomplete installations from damage by inclement weather which may occur unexpectedly.
Allow sufficient time for moisture from precipitation, fog or dew to evaporate before proceeding with roofing work.
Mark damp or wet materials, including felts which froth or foam during installation, and remove from site within 24 hours.
Do not store materials on roof in quantities greater than can be weatherproofed in one day.
Existing Conditions:
<Select one paragraph from the following four paragraphs:>
[Asbestos:  The existing roof membrane has been examined and has been found not to contain asbestos.  Test results are included in Appendix A of this Section.]
[Asbestos:  The existing roof membrane has been found to contain asbestos.  Removal and abatement will be by others and is not included in this Subcontract. Test results are included in Appendix A of this Section.]
[Asbestos:  The existing roof membrane has been found to contain asbestos.  Removal and abatement work is under a separate Section of these Specifications. Test results are included in Appendix A of this Section.]
[Should hazardous materials be 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.]
<Include the following if applicable.>
Existing Condition Photographs:  Photographs of existing conditions at the end of this Section are intended to provide guidance with respect to the intent of the project. Because some mechanical and electrical items cannot be moved, it is intended that NRCA recommendations be followed to the extent possible, but modified to meet existing conditions, not all of which are detailed. These photographs identify common situations but do not constitute a complete survey of all conditions and do not relieve the Subcontractor of meeting the requirements set forth in the Subcontract Documents.
guaranty
Furnish the modified bitumen sheet manufacturer's guaranty to include the following for the roofing system. The guaranty shall cover all costs associated with the repair and/or replacement of all defective areas of the roof system. The guaranty shall be issued directly to the University. In no event shall the guaranty period be less than [10] [20] years from the date of the University's acceptance of the work. The guaranty shall provide that if within the guaranty period the roofing system including membrane, membrane flashing, insulation and accessories, becomes non-watertight, splits, tears, separates at the seams, or shows any other symptoms of failure because of defective materials or workmanship, the repair or replacement of defective materials and correction of defective workmanship shall be the responsibility of the manufacturer. If the manufacturer or his approved applicator fail to perform repairs within 72 hours of notification, emergency repairs performed by others shall not void the guaranty, and shall be billed to the manufacturer issuing the guaranty. The guaranty shall be issued to the University within 60 days following the acceptance by the University of the completed roofing system.
[bookmark: _GoBack]Roofing Subcontractor: At completion of work furnish written 5 year workmanship guaranty, which shall cover workmanship and materials and repairs or replacement of same at no cost to owner. Blistering, buckling shall also be covered by this guaranty.
Manufacturer: Shall provide University with [10] [20] year product and roofing system guaranty which shall cover: leaks from deterioration of membrane and its associated flashings for the duration of guaranty period and that the roof membrane and flashings will remain in watertight condition for guaranty period. The guaranty shall cover both workmanship and material defect in the roofing system, and shall not be prorated.  Such guaranty shall be appropriately amended to include the following:
Manufacturer shall pay all authorized 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 authorized costs associated with replacement of rusted or otherwise defective "approved" fasteners.
The guaranty shall cover full (100 percent) replacement cost.
There shall be no penal sum associated with this guaranty.
The University shall be able to make temporary repairs without voiding the guaranty.
Copies of the roof plan, details and specifications shall be attached to the guaranty.
Manufacturer shall inspect the project prior, during and after roof system is installed as well as 2 years and 5 years after project completion.

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 Manufacturers:  Johns-Manville Roofing Systems, Tremco, or Siplast.
Established Standard:  Products of Johns-Manville as specified in Article 2.2 Materials, or equal products from approved manufacturers listed in Article 2.01B above, unless otherwise indicated.
materials
System:  3 CIG:  Hot-applied smooth SBS cap sheet over interply sheet and base sheet, with [mineral granule surface] [aggregate surface] complete with modified base, cant and parapet flashings.
Sheet Materials:
For wood decks only:  
Dry Sheathing Paper:  Red rosin paper, unsaturated.
For all decks: 
Base Sheet: Type VI, GlasPly Premier
Interply Sheet:  Type VI, GlasPly Premier.
Smooth Surfaced SBS Modified Sheet:  DynaPly.
SBS Modified Flashing Sheet:  DynaFlex.
Bituminous Materials:
Use the following Par. 2 for concrete decks.
Concrete Primer:  ASTM D41, Asphalt Primer.
Asphalt Bitumen:  ASTM D312 Type [III][IV]..
Insulation:
Insulation Type 1:  Fesco Board, ASTM C728, square edges.
Insulation Type 2:  UltraGard isocyanurate.
Insulation Type 3:  Tapered Fesco Board, factory tapered and precut.
Cants, Tapered Edge Strips and Nailers:  
FesCant Plus Perlite Board, flame resistant.
Tapered Fesco Edge Strip.
Nailers:  Fire-retardant-treated wood may be used if approved by the roofing and insulation manufacturer.
Use the following Par. F when aggregate surfacing is required.
Aggregate:  ASTM D 1863, 1/2 inch (13 mm) round washed gravel as approved by CBC, medium gray color to be approved by University.
Use the following Par. F and G when field-applied mineral granule surfacing is required.
Mineral Granules:  As manufactured by 3M Corporation, size no. 11, #71 Gray Corona, no substitutions.
Fasteners: Nonferrous metal or galvanized steel, except use aluminum or stainless steel fasteners for  aluminum items, and stainless steel fasteners for stainless steel items. Select among the following paragraphs.
For use in attaching sheet materials directly to wood deck:  Annular ring fasteners  driven through metal discs, or one-piece composite annular ring fasteners with heads not less than one inch in diameter or one inch square with rounded or 45-degree tapered corners, or as recommended or required by membrane manufacturer.
For use in attaching insulation to wood or metal decks:   Premium No. 12 Hexhead UltraFast with UltraFast Locking Plastic Plates or UltraFast Galvalume Metal Plates.
Roof Accessories:  Select among the following as appropriate.  Delete Par. 1 if expansion joint covers are specified elsewhere.
Prefabricated Expansion Joint Covers:  EPDM sheet attached to sheet metal flanges with a bifurcated crimp, with a closed cell polyethylene foam backer, Expand-O-Flash or equal.
Roof Vents:  One way roof vent, approved by roofing system manufacturer.
Traffic Pads:  DynaTred.
description of roofing system
METAL DECK
Insulation must be capable of spanning deck flutes

	COMPONENTS
	QUANTITY

	<20 Year Warranty – Option 1>		
		

	Type 2 Insulation
	2 inches (50 mm) minimum 

	Mechanical Fasteners	
	Per FM requirements.

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.

	Type 1 Insulation
	3/4 inch (19 mm)

	10 YEAR WARRANTY
	

	Type 2 Insulation	
	2 inches (50 mm) minimum	

	Mechanical Fasteners
	Per FM requirements.

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm)

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.

	<20 Year and 10 Year Warranty – Option 2>
	

	Type 1 Insulation
	1-1/2 inches (38 mm) minimum.

	Mechanical Fasteners	
	Per FM requirements.

	<Note:  If (e) insulation is to remain, as a minimum install ½" Type 1 insul. over (e) insul.  Consult with membrane manufacturer on warranty.>
	

	Insulation Adhesive
	Per insulation manufacturer’s requirements and recommendations.

	Type 1 Insulation
	½ inch over existing insulation.

	Membrane Components:
	

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Base Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Interply Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Smooth Cap Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Mineral Granule Surfacing
	100 pounds/square

	Aggregate Surfacing
	400 pounds/square.


WOOD DECK

	COMPONENTS
	QUANTITY

	Dry Sheathing Paper
	1 ply 

	<20 Year Warranty – Option 1>		
		

	Type 2 Insulation
	1-1/2 (38 mm) minimum 

	Mechanical Fasteners	
	Per FM requirements.

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.

	Type 1 Insulation
	3/4 inch (19 mm)

	<20 Year Warranty – Option 2>
	

	Type 1 Insulation	
	3/4 inch (19 mm)	

	Mechanical Fasteners
	Per FM requirements.

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm)

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.

	<10 Year Warranty - No insulation required.>
<Note:  If (e) insulation is to remain, as a minimum install ½" Type 1 insul. over (e) insul. And omit sheathing paper.  Consult with membrane manufacturer on warranty.>
	

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm)

	Membrane:
	

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Base Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Interply Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Smooth Cap Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Mineral Granule Surfacing
	100 pounds/square

	Aggregate Surfacing
	400 pounds/square.



	CONCRETE DECK
	<Consult roofing manufacturer for light-weight concrete.>
	COMPONENTS
	QUANTITY

	Asphalt Primer
	Per membrane manufacturers' requirements and recommendations;

	<20 Year Warranty – Option 1>		
		

	Type 2 Insulation
	1-1/2 (38 mm) minimum 

	Mechanical Fasteners	
	Per FM requirements.

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.

	Type 1 Insulation
	3/4 inch (19 mm)

	<20 Year Warranty – Option 2>
	

	Type 1 Insulation	
	3/4 inch (19 mm)	

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm)

	<10 Year Warranty>
	

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm)

	<Note:  If (e) insulation is to remain, as a minimum install ½" Type 1 insul. over (e) insul. and omit concrete primer.  Consult with membrane manufacturer on warranty.>
	

	Asphalt	
	Per insulation manufacturer’s requirements and recommendations.	  

	Type 1 Insulation
	1/2 inch (13 mm) over existing insulation

	Membrane Components:
	

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Base Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Interply Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Smooth Cap Sheet 
	1 ply

	Asphalt
	Per membrane manufacturers' requirements and recommendations;

	Mineral Granule Surfacing
	100 pounds/square

	Aggregate Surfacing
	400 pounds/square.


EXECUTION
EXAMINATION
Subcontractor shall be responsible for inspecting the roof deck and verifying that no conditions are present which may prevent or otherwise interfere with the installation of the proposed roof.
Any adverse condition which may affect the performance of the roof shall be reported in writing to the Project Manager.  Absence of such notification shall constitute the Subcontractor's verification that existing conditions will allow the installation of the system in accordance with the Drawings and Specifications and the manufacturer's guaranty.
Ensure that the following conditions exist prior to application of the 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.
Examine metal decks to ensure that panels are properly secured to structural members and to each other and that surfaces of top flanges are flat or slightly convex.
Joints in the substrate are sealed to prevent dripping of bitumen into building or down exterior walls.
The plane of the substrate does not vary more than 1/4 inch within an area 10 feet by 10 feet when checked with a 10-foot straight edge placed anywhere on the substrate
Substrate is sloped as indicated to provide positive drainage.
Walls and vertical surfaces are constructed to receive counter flashing, and will permit nailing of the base flashing materials.
Treated wood nailers are fastened in place at eaves, gable ends, openings, and intersections with vertical surfaces for securing of felts, edging strips, gravel stops, and roof fixtures. Surface-applied nailers are the same thickness as the roof insulation, if not otherwise shown.
Cants are securely fastened in place in the angles formed by walls and other vertical surfaces. The angle of the cant is 45 degrees and the height of the vertical leg is not less than nominal 4 inches. Cants are constructed of treated wood fiberboard or as otherwise specified herein.  Cants are acceptable only if they are fully solid to the vertical and horizontal surfaces behind.
Preparation
Protection:  
Subcontractor shall be responsible for protection of property during the course of the work. Lawns, shrubbery, paved areas, and buildings shall be protected from damage. Repair damage at no extra cost to the University.
Protective Coverings: Install protective coverings at paving and building walls adjacent to hoist and kettles prior to starting the work.  Keep protective coverings in place for the duration of the roofing work.
Protect building openings, including air intakes, to avoid intrusion of fumes and odors into occupied buildings.
Subcontractor shall be held responsible for leaks which occur below his work.  All construction shall be left in a water-tight condition at the end of each working period.
Traffic over completed work shall be kept at a minimum.  Where traffic is unavoidable, all work shall be planked or boarded as required for proper protection.
Provide special protection approved by the insulation manufacturer, or avoid heavy traffic on completed insulation work when ambient temperature is above 80 degrees F.
Flame-heated Equipment: Work shall be conducted in accordance with requirements of CFC Section 1105 “Asphalt Kettles”.  
Obtain fire permit from LBNL Fire Department.
Electric-Heated Equipment: Provide adequate electrical service as required by manufacturer of electrical equipment to ensure against damage to equipment and property and to ensure proper application of roofing materials.
Open Flame Application (Torches): Not allowed.
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.  Select between the following Par. 3:
Wood Surfaces:  Cover joint openings and other holes with 24 gauge galvanized sheet metal.
Concrete  Surfaces:  Fill honeycomb, pits and other variation with latex filler.
Do not apply roofing materials unless proper asphalt application temperature (EVT) can be maintained.
Asphalt kettle temperature shall be carefully controlled to the manufacturer's recommendations.  Avoid modification of asphalt physical properties resulting from long periods of excessive heating.  If temperatures exceed maximums per manufacturer's instructions, remove the asphalt from the site. Do not permit cutting back, adulterating, or fluxing of asphalt.
Coordinate the work with other trades to assure that components which are to be secured to or stripped into the roofing system are available and that flashing and counter flashing are installed as the work progresses.
Priming of Masonry and Concrete Surfaces: All masonry and concrete surfaces incorporated into the roof system shall be primed with asphalt primer and allowed to thoroughly dry prior to installing insulation and modified membrane sheet.  Prime surfaces at the rate recommended by the modified bitumen sheet or insulation manufacturer's printed instructions and allow to dry. Dilution of the primer will not be accepted.
Application
Apply insulation and roofing materials in accordance with the manufacturer's requirements and recommendations and NRCA recommendations.  In case of conflict, the more stringenet shall apply.
Keep insulation and roofing materials dry before and during application. Complete application of roofing in a continuous operation. Begin and apply only as much roofing in one day as can be completed that same day. Maintain asphalt temperatures as specified by the manufacturer.
Deck surfaces shall be free of surface or internal moisture, as detected by a moisture probe.  Include Par. D. for wood decks.
Sheathing Paper:  Apply one layer to cover entire [wood] [gypsum] deck.  Secure in place.
Insulation, Tapered Insulation, Tapered Edge Strips and Cant Strips:  Install in accordance with manufacturer's instructions and NRCA recommendations.  Use the following Par. 1 for wood or metal surfaces (where first layer of insulation can be mechanically attached).
Mechanically fasten [first layer of] insulation in accordance with FM requirements.  [Embed a second layer of insulation into  mopping of hot bitumen in accordance with insulation manufacturer's instructions, and with joints of second layer staggered from first layer.]
	<Use the following Paragraph for concrete and masonry surfaces (where first layer of insulation cannot be mechanically attached).>
[Embed [each layer of] insulation into  mopping of hot bitumen in accordance with FM requirements and insulation manufacturer's instructions [and with joints of second layer staggered from first layer].]  
Install boards with edges in moderate contact, without forcing.  Cut to fit neatly to perimeter blocking and around roof penetrations.   
Install tapered insulation as required to achieve slopes and elevations indicated.  Install tapered insulation for a distance of 24 inches (600 mm) back from roof drains for positive drainage.
Cut and fit all insulation, cants and  tapered strips to provide a smooth, even surface on which to apply the roof membrane.
Apply no more insulation than can be sealed with roof membrane the same day.
Roof Membrane: Apply roof membrane in accordance with manufacturer's requirements and recommendations and NRCA recommendations for roof  type specified.  In case of conflicts, the most stringent shall apply.
Asphalt: Heat and apply asphalt in accordance with the manufacturer's.  Do not heat asphalt to the flash point (FP). Maintain asphalt within manufacturer and NRCA recommended EVT range at the point of application.
Sheets shall be "rolled in", "flown in" is prohibited.
Base and Interply Sheets:  Embed in asphalt in accordance with manufacturer's instructions.  Apply felts smooth, free from air pockets, wrinkles, fishmouths, prominent lap joints and tears.   Extend sheets at least 8 inches above the horizontal membrane at vertical surfaces and secure to nailing strips and reglets. Trim felts to a neat fit around vent pipes, roof drains, and other projections through the roof.
Cap Sheet: Sheets shall be watertight and visually free of pinholes, particles of foreign matter, undispersed raw material, or other manufacturing defects that might affect serviceability. Edges of the seams shall be straight and so that they may be seamed to one another without forming fish mouths or wrinkles.  Install in  asphalt over glass ply felts in accordance with manufacturer's instructions and NRCA recommendations.   
Sheet Flashing: Apply modified bitumen sheet flashing in the angles formed where the roof deck abuts walls, curbs, ventilators, pipes, and other vertical surfaces,  and where necessary to make the work water tight, and in accordance with the membrane manufacturer's  requirements and recommendations. .  Install using hot asphalt.  Seal flashings and flanges of items penetrating the roof membrane with two plies of sheet flashing. Do not set metal flashings in hot asphalt.
Accessories:  Edit this paragraph as required.  
Install one roof vent per 1,000 square feet of roof area, or portion thereof.
Install prefabricated  roof expansion joint covers in accordance with manufacturer’s instructions.
Coordinate installation of roof drains, sumps and metal flashings.
Traffic Pads:  Set 3 inches (75 mm) apart in MBR Utility Cement in accordance with manufacturer's instructions.
Select among the following Pars. E as appropriate.
Mineral Granule Surfacing (Field Applied):  Apply uniform coat of adhesive at rate recommended by adhesive manufacturer.  Immediately broadcast mineral granules over the adhesive at a rate of approximately 75 to 100 pounds per 100 square feet.  Ensure granules completely and uniformly cover the surface, with minimum embedment of 50 percent into the adhesive.  Extend granules to bottom edge of cant strips and to edge of walk pads.  Remove all non-adhered granules.
Aggregate Surfacing:  Apply uniform flood coat of bitumen at rate of 60 lbs/100 square feet, and while hot embed aggregate at the rate of 400 lbs/100 square feet, with a minimum embedment of 50 percent.  Evenly distribute aggregate and ensure bond with flood coat.  Extend aggregate to bottom edge of cant strips and to edge of traffic pads.
Protection of Applied Roofing Against Moisture Absorption:  At the end of the day's work and whenever precipitation is imminent, protect applied modified bitumen roofing system with watertight cutoffs consisting of two plies of roofing felt set in and coated with asphalt roof cement, or as otherwise instructed by membrane manufacturer. Flutes in metal decking shall be sealed off along the cutoff edge.  Remove cutoffs before proceeding with roofing work.
Temporary Flashing for Permanent Roofing: Provide temporary flashing at drains, curbs, walls and other penetrations and terminations of roofing felts until the roofing membrane is complete, and the permanent flashings are applied. Temporary flashing shall consist of one ply of ply felt applied in a trowel coat of asphalt roof cement applied to a primed surface, and finished with a surface coat of asphalt roof cement.   Remove temporary flashing before applying permanent flashing.
Temporary Walkways, Runways, and Platforms: Do not permit storing, walking, wheeling, or trucking directly on applied roofing or insulation materials. Provide temporary walkways, runways, and platforms of smooth clean boards or planks as necessary to avoid damage to applied roofing materials, and to distribute weight to conform to live load limit.
FIELD QUALITY control
Subcontractor shall maintain full-time supervisor/foreman on jobsite during roofing work who is experienced in installation of specified roofing system.
Subcontractor shall provide field testing and roof membrane and insulation manufacturer site inspections as required for the Guaranty.
Perform field tests and manufacturer's inspections in the presence of the Project Manager. Notify the Project Manager one day before performing tests.
Upon completion of the installation, an inspection shall be made by the technical representative of the membrane manufacturer to ascertain that the roofing system has been installed in accord with the Subcontract Documents.  Identified defects or irregularities shall be corrected by the Subcontractor.
Testing and Inspection by University:
If deemed necessary by the Project Manager, additional testing and inspection  may be  performed by firm appointed and paid for by the University to ensure conformance with requirements.
If defects are revealed, University may request roofing system be subjected to additional testing and inspection to ascertain full degree of defect.  Subcontractor shall pay costs of additional testing and inspection where defects are indicated.  Subcontractor shall correct defects and irregularities.
Cleaning
Remove debris, scraps, containers and other rubbish and trash resulting from installation of the roofing system from job site each day.
Remove bituminous markings from finished surfaces, including bitumen run-throughs into building.
In areas where finished surfaces are soiled by bitumen or other source of soiling caused by roofing work, consult manufacturer of finished surfaces for recommended cleaning methods.
Repair or replace disfigured or damaged  finishes caused by the work of this Section.
Leave completed roof free from debris and uniform in appearance.
INFORMATION CARD
At completion of work under this Section, provide filled-in information card in the format below. Install card near the point of access to the roof.


INFORMATION CARD

MODIFIED BITUMEN ROOFING SYSTEM COMPONENTS

Building Number :	Roof Number:	
Subcontract Number:
Deck Type:	Deck Slope:
Dry Sheathing Paper: [  ]Yes [  ] No
Insulation Manufacturer: 	Thickness: 
	Type:	R-Value:
Sheet Materials Manufacturer:	
	Base Sheet:
	Interply Sheet:
	Cap Sheet:
	Flashing Sheet:
Bituminous Materials Manufacturer:
	Concrete Primer:
	Asphalt:
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 075200
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