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BUILT-UP ASPHALT ROOFING
GENERAL
SUMMARY
Section includes the following:
Adjust list below to suit Project.
Built-up asphalt roofing system.
Vapor retarder.
Roof insulation.
Delete first paragraph below if no acoustical roof deck is required.
This Section includes the installation of acoustical roof deck rib insulation strips furnished under Division 05 Section "Steel Decking."
DEFINITIONS
Roofing Terminology:  Refer to ASTM D1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.
Retain below for traditional roofing asphalt complying with ASTM D 312; delete if only SEBS-modified roofing asphalt complying with ASTM D 6152 is required.
Hot Roofing Asphalt:  Roofing asphalt heated to its equiviscous temperature, the temperature at which its viscosity is 125 centipoise for mopping application and 75 centipoise for mechanical application, within a range of plus or minus 25°F, measured at the mop cart or mechanical spreader immediately before application.
PERFORMANCE REQUIREMENTS
General:  Provide installed roofing membrane and base flashings that remain watertight; do not permit the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to weather without failure.
Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
Retain paragraph and subparagraphs below: roofing system is to be designed to withstand uplift pressure established by ASCE 7. Delineate dimensions of corners, perimeter, and field of roof on Drawings.
Roofing System Design:  Provide a roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated in accordance with ASCE 7.
Corner Uplift Pressure:  51 lbf/ft².
Perimeter Uplift Pressure:  51 lbf/ft².
Field-of-Roof Uplift Pressure:  22 lbf/ft².
Retain paragraph and subparagraphs below. FMG requirements will set a minimum quality standard.  Coordinate requirements of FMG classification with other requirements in this Section.
FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply with requirements in FMG 4450 and FMG 4470 as part of a roofing system and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible construction, as applicable.  Identify materials with FMG markings.
FMG Loss Prevention Data Sheet 1-28 multiplies the actual field-of-roof uplift pressure by a factor of 2 to obtain the factored pressure, the number that establishes the minimum FMG approval rating.  Verify availability of roofing systems that meet these classifications. "Class 1A" signifies meeting ASTM E108, Class A fire performance for FMG-approved Class 1 roof covers.
Fire/Windstorm Classification:  Class 1A120.
Hail Resistance:  MH.
SUBMITTALS
Product Data:  For each type of product indicated.
Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other Work.
Adjust list below to suit Project.
Base flashings, cants, and membrane terminations.
Tapered insulation, including slopes.
Crickets, saddles, and tapered edge strips, including slopes.
Insulation fastening patterns.
Samples for Verification:  For the following products:
Adjust list below to suit Project.
12 x 12-inch square of [base sheet] [ply sheet] [flashing backer sheet].
12 x 12-inch square of [mineral-granule-surfaced cap sheet] [flashing sheet], of color specified.
12 x 12-inch square of roof insulation.
Retain first option in first subparagraph below if roof pavers are limited to walkways.  Retain second option if lightweight or heavyweight roof pavers are ballast for protected membrane roofing.
Full-size [walkway roof paver] [roof-paver ballast] in each color and texture required.
12 x 12-inch square of walkway pad or cap sheet walkway.
Six insulation fasteners of each type, length, and finish.
Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system.
Retain paragraph and subparagraph below if "Performance Requirements" Article and either "Roofing System Design" or "FMG Listing" Paragraph are retained.
Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
Submit evidence of meeting performance requirements.
Qualification Data:  For Installer and manufacturer.
Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
Delete both subparagraphs below on less-critical projects and when packaged asphalt will be used; also delete if no real intent to check and enforce.
Indicate that bulk roofing asphalt materials delivered to Project comply with requirements.  Include quantity and statistical and descriptive data for each product.  Submit certificate with each load before it is used.
Include continuous log showing time and temperature for each load of bulk asphalt, indicating date obtained from manufacturer, where held, and how transported before final heating and application on roof.
Insert specific model code organization in first paragraph below or revise if report must be from another source.
Research/Evaluation Reports:  For components of roofing system.
Maintenance Data:  For roofing system to include in maintenance manuals.
Warranties:  Special warranties specified in this Section.
QUALITY ASSURANCE
Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty.
Manufacturer Qualifications:  A qualified manufacturer that has UL listing for roofing system identical to that used for this Project.
Source Limitations:  Obtain components for roofing system from roofing system manufacturer.
Fire-Test-Response Characteristics:  Provide roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method below by UL, FMG, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Materials shall be identified with appropriate markings of applicable testing and inspecting agency.
Retain one of three options in subparagraph below based on fire classification of roof assembly and roof covering.  Delete subparagraph if exterior fire-test exposure is included in FMG class designation in "Performance Requirements" Article above.
Exterior Fire-Test Exposure:  Class [A] [B] [C]; ASTM E108, for application and roof slopes indicated.
Delete subparagraph below if fire-resistance rating of roof assembly is not applicable.  Indicate rating, testing agency, and testing agency's design designation on Drawings.
Fire-Resistance Ratings:  ASTM E119, for fire-resistance-rated roof assemblies of which roofing system is a part.
Consider retaining paragraph below if roofing installation is large and complicated.  A preliminary roofing conference would precede a preinstallation conference and focus on roof deck construction and planning activities of roofing Installer.
Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project site.  Comply with requirements for preinstallation conference in Division 01 Section "Roofing and Waterproofing Inspection Services."  
DELIVERY, STORAGE, AND HANDLING
Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name, and type, date of manufacture, and directions for storage.
Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.
Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protecting during installation.
Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.
PROJECT CONDITIONS
Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed in accordance with manufacturer's written instructions and warranty requirements.
WARRANTY
Special Warranty:  Manufacturer's standard form, without monetary limitation, in which manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.  Failure includes roof leaks.
Retain options in subparagraph below based on those used on Project.  Verify availability of manufacturer's total-system warranty and components included.
Special warranty includes roofing membrane, base flashings, [roofing membrane accessories] [roof insulation] [fasteners] [cover boards] [substrate board] [vapor retarder] [roof pavers] [walkway products] and other components of roofing system.
Warranty Period: 20 years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal: Where products are specified by manufacturers name and accompanied by the term “or equal”, comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before the use of an unnamed manufacturer or product.
Basis-of-Design Product: Roofing System 4GIC by Johns Manville International, Inc., or equivalent system by:
CertainTeed Corporation.
Consolidated Fiberglass Products Company.
GAF Materials Corporation.
Or equal.
BASE-SHEET MATERIALS
Base Sheet:  GlasBase Plus, ASTM D4601, Type II, SBS-modified, asphalt-impregnated and -coated sheet, with glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides.
ROOFING MEMBRANE PLIES
Ply Sheet:  GlasPly Premier, ASTM D2178, Type VI, asphalt-impregnated, glass-fiber felt.
Cap Sheet:  GlasKap, ASTM D3909, asphalt-impregnated and -coated, glass-fiber cap sheet, with brick red coarse mineral-granule top surfacing and fine mineral surfacing on bottom surface.
FLASHING MATERIALS
Backer Sheet:  ASTM D2178, Type VI, asphalt-impregnated, glass-fiber felt.
Flashing Sheet:  ASTM D6221, Type I, polyester/glass scrim-reinforced, SBS-modified asphalt sheet; smooth surfaced.
ASPHALT MATERIALS
Retain paragraph below if priming concrete roof deck.
Asphalt Primer:  ASTM D41.
Retain one of three options in paragraph below for traditional roofing asphalt.  See roofing manufacturer's written instructions for requirements.  "Steep" asphalt, Type III, and "extra steep" asphalt, Type IV, predominate.
Roofing Asphalt:  ASTM D312, Type [II] [III] [IV] as recommended by built-up roofing system manufacturer for application.
AUXILIARY ROOFING MEMBRANE MATERIALS
General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with built-up roofing.
Reflective Coating: Coating that meets California Title 24 requirements for reflectivity and emissivity as certified by Cool Roof Rating Council (CRRC) and has an SRI of 78.
Products:
American Weatherstar; Acrylic 210.
Henry Company; HE589 White Roof Coating.
Pacific Polymers Roofing Division; Elasto-Deck 6500RC.
Or equal.
Retain paragraph below if asphalt roofing cement is used to adhere flashings or integral metal sheet flashings.  Revise material if unacceptable to roofing system manufacturer.
Asphalt Roofing Cement:  ASTM D4586, asbestos free, of consistency required by roofing system manufacturer for application.
Retain paragraph below if adhering base flashings in cold-applied adhesives.
Cold-Applied Adhesive:  Roofing system manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with built-up roofing base flashings.
Retain first paragraph below if sealant is needed for moving joints in sheet metal accessories or for certain locations where asphalt roofing cement may be inadequate or undesirable.
Mastic Sealant:  Polyisobutylene, plain or modified bitumen, nonhardening, nonmigrating, nonskinning, and nondrying.
Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM 4470; designed for fastening roofing membrane components to substrate; tested by manufacturer for required pullout strength; and acceptable to roofing system manufacturer.
Metal Flashing Sheet:  Metal flashing sheet is specified in Division 07 Section "Sheet Metal Flashing and Trim."
Miscellaneous Accessories:  Provide miscellaneous accessories recommended by roofing system manufacturer.
SUBSTRATE BOARDS
Delete this Article if not required.   Substrate boards may serve as model-building-code-required thermal barriers separating foam insulation from steel or wood deck.  They may also be used over steel deck as part of a fire-resistance-rated roofing system or to provide a smooth substrate for a vapor retarder or temporary roofing.
Substrate Board:  ASTM C1177, glass-mat, water-resistant gypsum substrate, [¼ inch] [½ inch] [Type X, ⅝ inch] thick.
Product:  Subject to compliance with requirements, provide "Dens-Deck" by Georgia-Pacific Corporation.
Retain below with substrate board selected from paragraphs above.
Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening substrate panel to roof deck.
VAPOR RETARDER
Review compatibility of vapor retarder with other roofing system materials.  A substrate board or layer of insulation will be needed because vapor retarders cannot be placed directly over a steel deck. 
Polyethylene-Sheet Vapor Retarder:  ASTM D4397, 6 mils thick, minimum, with maximum permeance rating of 0.13 perm.
Adhesive:  Manufacturer's standard lap adhesive, FMG approved for vapor-retarder application.
Laminated-Sheet Vapor Retarder:  Kraft paper, 2 layers, laminated with asphalt and edge reinforced with woven fiberglass yarn with maximum permeance rating of 0.50 perm and manufacturer's standard adhesive.
Coordinate subparagraph and associated subparagraphs below with Part 2 "Manufacturers" Article if multiple products are specified.
Products:
Fortifiber Corporation; Pyro-Kure 600.
GAF Materials Corporation; Permate Vapor Retarder.
Or equal.
Retain paragraph and associated subparagraphs below for a self-adhering vapor retarder.  
Self-Adhering Sheet Vapor Retarder:  40-mil-thick, polyethylene film laminated to layer of rubberized asphalt adhesive; maximum permeance rating of 0.1 perm; cold-applied, with slip-resisting surface and release-paper backing.  Provide primer when recommended by vapor-retarder manufacturer.
Products:
Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-Start "A."
Grace, W. R. & Co.--Conn.; Grace Ice and Water Shield.
Or equal.
Glass-Fiber Felts:  ASTM D2178, Type IV, asphalt-impregnated, glass-fiber felt.
ROOF INSULATION
General:  Provide preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
Retain paragraph and subparagraphs below for polyisocyanurate board insulation with aluminum foil facers or felt or glass-fiber mat facers.
Polyisocyanurate Board Insulation:  ASTM C1289, Type II, felt or glass-fiber mat facer on both major surfaces.
 Retain paragraph and subparagraphs below for composite polyisocyanurate board insulation faced with insulation board on one side and felt or glass-fiber mat facer on the other.  Revise to include other facer types not yet recognized in ASTM C 1289 if applicable.
Composite Polyisocyanurate Board Insulation:  ASTM C1289, faced with insulation board on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other.
 Type III (perlite-insulation-board facer), [½ inch] [¾ inch] thick.
Type IV (cellulosic-fiber-insulation-board facer), Grade 1, and ½ inch thick.
Retain paragraph and subparagraphs below for perlite board insulation.
Perlite Board Insulation:  ASTM C728; composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top surface seal-coated.
Glass-Fiber-Board Insulation:  ASTM C726, combining glass fibers with thermosetting resin binders, faced on one side with asphalt-coated fiberglass scrim and kraft paper.
 Retain paragraph below if tapered insulation is required.  Most of the commonly used insulations are available in tapered form; verify with manufacturers.  With some exceptions, codes require roof slopes to be no less than 1/4 inch per 12 inches (1:48).  Insulation is manufactured with tapers ranging from 1/8 inch per 12 inches (1:96) to 1/2 inch per 12 inches (1:24).
Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of [¼ inch per 12 inches] <Insert slope>, unless otherwise indicated.
Retain below with or without tapered insulation above; delete if not required.
Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.
INSULATION ACCESSORIES
General:  Roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
Retain paragraph below if insulation requires mechanical fastening.
Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
Retain paragraph below if adhering insulation in cold fluid-applied adhesive.
Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated to adhere roof insulation to substrate.
Insulation Cant Strips:  ASTM C728, perlite insulation board.
Retain paragraph below if wood nailer strips are required.  Wood nailer strips are used to prevent insulation slippage and to backnail roofing membrane on sloping roof decks.  Revise to add material requirements for wood nailer strips here if preferred.
Wood Nailer Strips:  Comply with requirements in Division 06 Section "[Rough Carpentry] [Miscellaneous Carpentry]."
Retain one of three paragraphs below.  Use at roof perimeter if no parapet or vertical wall.
Tapered Edge Strips:  ASTM C728, perlite insulation board.
Tapered Edge Strips:  ASTM C726, glass-fiber insulation board.
Select one of four cover boards below if required.  Cover or overlay boards are usually needed over noncomposite foam insulation or over existing roofing before installing new roofing.  Revise to add proprietary faced cover boards if required.
Cover Board:  ASTM C728, perlite insulation board, ¾ inch thick, with top surface seal-coated.
Cover Board:  ASTM C1177, glass-mat, water-resistant gypsum substrate, [¼ inch] [½ inch] thick.
Coordinate subparagraph below with Part 2 "Manufacturers" Article.
Product:  Subject to compliance with requirements, provided "Dens-Deck" by Georgia-Pacific Corporation.
Cover Board:  ASTM C726, glass-fiber rigid insulation, faced on one side with asphalt-coated fiberglass scrim and kraft paper, ¾ inch thick.
Substrate Joint Tape:  6- or 8-inch-wide, coated, glass-fiber joint tape.
WALKWAYS
Retain paragraph below for roof walkway products.  First option includes composition walkway pads produced by some roofing system manufacturers and independently manufactured products such as Celotex's "Carey-Tred" and W. R. Meadows' "Whitewalk."  Second option includes reconstituted products such as Humane's "Roof-Gard Pads."  Verify requirements with roofing system manufacturers and revise description if required.
Walkway Pads:  [Mineral-granule-surfaced, reinforced asphaltic composition] [Polymer-modified, reconstituted solid-rubber, surface-textured], slip-resisting pads, manufactured as a traffic pad for foot traffic and acceptable to roofing system manufacturer, [⅜ inch] [½ inch] [¾ inch] thick, minimum.
Pad Size:  <Insert size.>
Retain paragraph and appropriate option below for SBS-modified, asphalt-coated cap sheet strips used as walkways.
Cap Sheet Strips:  [ASTM D6163, Type I or II, glass-fiber] [ASTM D6164, Type I or II, polyester]-reinforced, SBS-modified, asphalt-impregnated and -coated walkway sheet; with white coarse mineral-granule top surfacing and fine mineral surfacing on bottom surface.
Retain walkway roof pavers, which are placed directly over roofing membrane, in paragraph and subparagraphs below if required.  Verify that roof pavers do not void roofing system manufacturers' warranties.  For protected membrane roofing, retain heavyweight roof pavers in "Protected Membrane Roofing Paver Ballast" Article.
Walkway Roof Pavers:  Heavyweight, hydraulically pressed, concrete units, [square edged] [with top edges beveled 3/16 inch], factory cast for use as roof pavers; absorption not greater than 5 percent, ASTM C140; no breakage and maximum 1 percent mass loss when tested for freeze-thaw resistance, ASTM C67; and as follows:
Coordinate first subparagraph and associated subparagraphs below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.
Manufacturers:
Hanover Architectural Products.
Rapid Building Systems.
Roofblok, Ltd.
Sunny Brook Pressed Concrete Co.
Wausau Tile, Inc.; Terra-Paving Div.
Westile Roofing Products.
Or equal.
Size:  [24 x 24 inches] <Insert size>.  Manufacture pavers to dimensional tolerances of plus or minus 1/16 inch in length, height, and thickness.
Select weight of walkway roof paver from options in subparagraph below.  Verify availability with manufacturers selected.
Weight:  [18 lb/ft²] [22 lb/ft²] <Insert weight>.
Select compressive strength from options in subparagraph below.
Compressive Strength:  [7500 psi] [6500 psi] <Insert strength>, minimum.
Retain one option below.  If retaining first, indicate colors and textures in a separate schedule.
Colors and Textures: Match University Representative’s samples.
EXECUTION
EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
Wood cants, blocking, curbs, and nailers are required at edges of roof penetrations, area dividers, and terminations.  Wood nailers are not required on lightweight insulating concrete decks or on noninsulated, nailable decks.
Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
Retain subparagraph below for steel roof deck.
Verify that surface plane flatness and fastening of steel roof deck comply with requirements in Division 05 Section "Steel Decking."
Retain or revise first two subparagraphs and associated subparagraph below for concrete roof decks.
Verify that concrete curing compounds that will impair adhesion of roofing components to roof deck have been removed.
Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method in accordance with ASTM D4263.
Test for moisture by pouring 1 pint of hot roofing asphalt on deck at start of each day's work and at start of each roof area or plane.  Do not proceed with roofing work if test sample foams or can be easily and cleanly stripped after cooling.
Delete first subparagraph below if no wood or plywood decks.
Verify that deck is securely fastened with no projecting fasteners and with no adjacent units in excess of 1/16 inch out of plane relative to adjoining deck.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation in accordance with roofing system manufacturer's written instructions.  Remove sharp projections.
Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
Retain paragraph below if priming concrete deck before installing built-up roofing system components in hot roofing asphalt.
Prime surface of concrete deck with asphalt primer at a rate of ¾ gallon per 100 square feet and allow primer to dry.
Retain below if acoustical roof deck rib insulation, shaped to fit into topside ribs of acoustical roof deck, is installed in this Section.
Install acoustical roof deck rib insulation strips, specified in Division 05 Section "Steel Decking," in accordance with acoustical roof deck manufacturer's written instructions.
SUBSTRATE BOARD INSTALLATION
Delete this Article if not required.
Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows.  Tightly butt substrate boards together.
Retain one of two subparagraphs below if mechanical fastening is required.
Fasten substrate board to top flanges of steel deck in accordance with recommendations in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
INSULATION INSTALLATION
Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
Comply with roofing system manufacturer's written instructions for installing roof insulation.
Retain paragraph below if mechanically fastening base sheet to substrate before adhering first layer of insulation.  This base sheet is not part of roofing membrane ply count.
Install one lapped course of base sheet and mechanically fasten to substrate in accordance with roofing system manufacturer's written instructions.
Roofing system manufacturers require nailer strips for insulation-covered roof decks with slopes greater than 1 inch per 12 inches (1:12).  Verify roofing system manufacturer's backnailing requirements for reducing nailer-strip spacing as roof slope increases.  Absent manufacturer's written instructions, NRCA recommends spacing nailers approximately 16 feet apart for slopes up to 3 inches per 12 inches (3:12) and 48 inches apart for greater slopes.  Delete nailer strips on lightweight insulating concrete decks or other noninsulated nailable decks.
Nailer Strips:  Mechanically fasten 4-inch nominal-width wood nailer strips of same thickness as insulation perpendicular to sloped roof deck at the following spacing:
[16 feet] <Insert spacing> apart for roof slopes greater than 1 inch per 12 inches and less than 3 inches per 12 inches.
[48 inches] <Insert spacing> apart for roof slopes greater than 3 inches per 12 inches.
Insulation cant strips may be mechanically fastened or set in hot asphalt depending on substrate and roofing system manufacturer's written instructions.
Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures of built-up roofing membrane system with vertical surfaces or angle changes greater than 45 degrees.
Retain first paragraph below if tapered insulation is required.
Install tapered insulation under area of roofing to conform to slopes indicated.
Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges, and ends between boards.  Fill gaps exceeding ¼ inch with insulation.
Cut and fit insulation within ¼ inch of nailers, projections, and penetrations.
Revise thickness in first paragraph below to suit Project.  NRCA recommendations for maximum thickness of a single layer vary with insulation material; 1-1/2 inches for perlite and glass fiber, 2 inches for polyisocyanurate and molded and extruded polystyrene, and 3 inches for cellular glass.
Install one or more layers of insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is [1½ inches] [2 inches] or greater, install 2 or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.
Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
Retain paragraph below if adhering each layer of insulation.
Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:
Retain applicable subparagraphs below.
Set each layer of insulation in a solid mopping of hot roofing asphalt.
Set each layer of insulation in a cold fluid-applied adhesive.
Retain paragraph below if mechanically fastening insulation layers.
Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Retain first subparagraph below when Project is FMG insured or FMG requirements are proposed as a performance standard.  Retain second subparagraph if number of fasteners will be based on ASCE 7's uplift pressure.  Coordinate with Part 1 "Performance Requirements" Article.  Fastener numbers will increase at corners and perimeter over number required for field of roof.
Fasten insulation in accordance with requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.
Retain paragraph below if mechanically fastening the first layer of insulation and adhering the remaining layers.  This is the most common application method.
Mechanically Fastened and Adhered Insulation:  Install each layer of insulation and secure first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Retain first subparagraph below when Project is FMG insured or FMG requirements are proposed as a performance standard.  Retain second subparagraph if fastening is calculated from ASCE 7's uplift pressure.  Coordinate with Part 1 "Performance Requirements" Article.  Fastener numbers will increase at corners and perimeter over number required for field of roof.
Fasten first layer of insulation in accordance with requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
Select one of two subparagraphs below.
Install subsequent layers of insulation in a solid mopping of hot roofing asphalt.
Install subsequent layers of insulation in a cold fluid-applied adhesive.
Retain below if cover boards will be field installed over roof insulation and immediately below roofing membrane.  Joint taping protects molded or extruded polystyrene insulation against damage from hot roofing asphalt and minimizes offsets at joints between adjacent cover boards.
Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Stagger joints from joints in insulation below a minimum of 6 inches in each direction.  Loosely butt cover boards together and fasten to roof deck.  Tape joints if required by roofing system manufacturer.
Fasten in accordance with requirements in FMG's "Approval Guide" for specified Windstorm Resistance Classification.
Fasten to resist uplift pressure at corners, perimeter, and field of roof.
Apply hot roofing asphalt to underside and immediately bond cover board to substrate.
ROOFING MEMBRANE INSTALLATION, GENERAL
Always retain paragraph below.
Install built-up roofing membrane system in accordance with roofing system manufacturer's written instructions and applicable recommendations of ARMA/NRCA's "Quality Control Guidelines for the Application of Built-up Roofing."
Retain paragraph and applicable subparagraph below if roof slope exceeds minimum permitted by roofing system manufacturer.  Revise minimum roof slope to suit application.
Where roof slope exceeds 1 inch per 12 inches, install sheets of built-up roofing membrane parallel with slope.
Retain first subparagraph below for backnailing to nailer strips for insulated and non-nailable decks.  Retain second subparagraph for backnailing directly to nailable substrate.
Backnail roofing membrane sheets to nailer strips.
Backnail roofing membrane sheets to substrate in accordance with roofing system manufacturer's written instructions.
Cooperate with testing and inspecting agencies engaged or required to perform services for installing built-up roofing system.
Coordinate installing roofing system components so insulation and roofing membrane sheets are not exposed to precipitation or left exposed at the end of the workday or when rain is forecast.
Provide tie-offs at end of each day's work to cover exposed roofing membrane sheets and insulation with a course of coated felt set in roofing cement or hot roofing asphalt with joints and edges sealed.
Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system.
Remove and discard temporary seals before beginning work on adjoining roofing.
Asphalt Heating:  Heat roofing asphalt and apply within plus or minus 25°F of equiviscous temperature unless otherwise required by roofing system manufacturer.  Do not raise roofing asphalt temperature above equiviscous temperature range more than one hour before time of application.  Do not exceed roofing asphalt manufacturer's recommended temperature limits during roofing asphalt heating.  Do not heat roofing asphalt within 25°F of flash point.  Discard roofing asphalt maintained at a temperature exceeding finished blowing temperature for more than 4 hours.
Substrate-Joint Penetrations:  Prevent roofing asphalt from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.
ROOFING MEMBRANE INSTALLATION
Retain paragraph below if sheathing paper is required over plywood or wood decks by roofing system manufacturer.
Loosely lay one course of sheathing paper, lapping edges and ends a minimum of 2 inches and 6 inches, respectively.
Retain paragraph and applicable subparagraph below if base sheet is required as first ply of roofing membrane.  This base sheet is included in roofing membrane ply count.
Install one lapped course of base sheet, extending sheet over and terminating beyond cants.  Attach base sheet as follows:
Select appropriate installation method from subparagraphs below.  Usually retain first for nailable substrate and second or third for non-nailable or insulated substrates.  Mechanically fasten or spot- or strip-mop venting base sheets because they vent laterally.
Mechanically fasten to substrate.
Spot- or strip-mop to substrate with hot roofing asphalt.
Adhere to substrate in a solid mopping of hot roofing asphalt.
Ply sheets may be applied directly to non-nailable deck, base sheet, or insulation.  Select number of ply sheets from options in paragraph below.
Install three ply sheets starting at low point of roofing system.  Align ply sheets without stretching.  Shingle side laps of ply sheets uniformly to achieve required number of plies throughout thickness of roofing membrane.  Shingle in direction to shed water.  Extend ply sheets over and terminate beyond cants.
Embed each ply sheet in a solid mopping of hot roofing asphalt applied at rate required by roofing system manufacturer, to form a uniform membrane without ply sheets touching.
Retain paragraph and subparagraph below if surfacing roofing membrane with mineral-granule-surfaced cap sheet.  Cap sheet counts as one ply in roofing membrane ply count.
Cap Sheet:  Install lapped granulated cap sheet starting at low point of roofing system.  Offset laps from laps of preceding ply sheets and align cap sheet without stretching.  Lap in direction to shed water.  Extend cap sheet over and terminate beyond cants.
Embed cap sheet in a solid mopping of hot roofing asphalt applied at rate required by roofing system manufacturer.
FLASHING AND STRIPPING INSTALLATION
Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations through roof, and secure to substrates in accordance with roofing system manufacturer's written instructions and as follows:
Smooth surfaces of masonry and concrete walls and parapets usually require priming before applying hot asphalt or cold adhesive.
Prime substrates with asphalt primer if required by roofing system manufacturer.
Retain one of three subparagraphs below if a single backer sheet is required behind flashing sheet.  Retain first for backer sheets mechanically fastened to wood-surfaced walls or parapets and second or third for adhered backer sheets.
Backer Sheet Application:  Mechanically fasten backer sheet to walls or parapets.  Adhere backer sheet over roofing membrane at cants in [a solid mopping of hot roofing asphalt] [cold adhesive].
Backer Sheet Application:  Install backer sheet and adhere to substrate in a solid mopping of hot roofing asphalt.
Backer Sheet Application:  Install backer sheet and adhere to substrate in cold adhesive applied at rate required by roofing system manufacturer.
Retain one of three subparagraphs below or revise to suit Project.  Usually SBS-modified flashing sheets may be applied by any method below.  Although not applied in hot asphalt, APP-modified flashing sheet may usually be applied by one of the other methods.
Flashing Sheet Application:  Adhere flashing sheet to substrate in a solid mopping of hot roofing asphalt applied at not less than 425°F.  Apply hot roofing asphalt to back of flashing sheet if recommended by roofing system manufacturer.
Flashing Sheet Application:  Adhere flashing sheet to substrate in cold adhesive applied at rate required by roofing system manufacturer.
Flashing Sheet Application:  Adhere flashing sheet to substrate in asphalt roofing cement; apply cement at rate required by roofing system manufacturer.
Revise dimensions in first paragraph below if required.  Verify minimum and maximum height limits with manufacturers if necessary.  NRCA recommends a minimum base-flashing height of 8 inches.
Extend base flashing up walls or parapets a minimum of 8 inches above roofing membrane and 4 inches onto field of roofing membrane.
Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.
Delete subparagraph below if temporarily sealing upper termination of flashings awaiting counterflashing.  Retain option if specifying termination seal.
Seal top termination of base flashing [with a strip of glass-fiber fabric set in asphalt roofing cement].
Install stripping, in accordance with roofing system manufacturer's written instructions, where metal flanges and edgings are set on built-up roofing.
Select one of three subparagraphs below.
Flashing-Sheet Stripping:  Install flashing-sheet stripping in a continuous coating of asphalt roofing cement or in a solid mopping of hot roofing asphalt applied at not less than 425°F, and extend onto roofing membrane.
Flashing-Sheet Stripping:  Install flashing-sheet stripping by heat welding and extend onto roofing membrane.
Built-up Stripping:  Install stripping of not less than 2 roofing membrane ply sheets, setting each ply in a continuous coating of asphalt roofing cement or in a solid mopping of hot roofing asphalt, and extend onto roofing membrane 4 inches and 6 inches, respectively.
Delete paragraph below if no interior roof drains.  NRCA recommends flashing size below while some roofing manufacturers permit 27-inch- square units.
Roof Drains:  Set [30 x 30-inch] <Insert size> metal flashing in bed of asphalt roofing cement on completed roofing membrane.  Cover metal flashing with stripping and extend a minimum of 4 inches beyond edge of metal flashing onto field of roofing membrane.  Clamp roofing membrane, metal flashing, and stripping into roof-drain clamping ring.
Select one of two subparagraphs below.
Install flashing-sheet stripping by same method as installing base flashing.
Install stripping of not less than two roofing membrane ply sheets, each set in a continuous coating of asphalt roofing cement or in a solid mopping of hot roofing asphalt.
WALKWAY INSTALLATION
Retain this Article if walkways set directly on roofing membrane are required.
Walkway Pads:  Install walkway pads using units of size indicated or, if not indicated, of manufacturer's standard size in accordance with walkway pad manufacturer's written instructions.
Retain subparagraph below for aggregate-surfaced roofing membrane; delete if smooth-surfaced roofing membrane is required.
Sweep away loose aggregate surfacing and set walkway pads in additional flood coat of hot roofing asphalt.
Retain paragraph below if cap sheet strips manufactured for walkways are required.
Cap Sheet Strips:  Install cap sheet strips, approximately 36 inches wide and in lengths not exceeding 10 feet, leaving a space of 6 inches between strips.  Adhere in hot roofing asphalt.
Retain below for concrete walkway roof pavers installed directly on roofing membrane.  Revise spacing of pavers if required.  For protected membrane roofing, retain "Roof-Paver Walkways" Paragraph in "Protected Membrane Roofing Insulation and Ballast Installation" Article.
Roof-Paver Walkways:  Install walkway roof pavers in accordance with manufacturer's written instructions in locations indicated, to form walkways.  Leave 3 inches of space between adjacent roof pavers.
REFLECTIVE COATING INSTALLATION
Install per manufacturer’s written instructions and recommendations as required to meet California Title 24 requirements.
FIELD QUALITY CONTROL
Testing Agency:  University will engage a qualified independent testing and inspecting agency to perform roof tests and inspections and to prepare test reports.
Test Cuts:  Before flood coating and surfacing built-up roofing membrane, test specimens will be removed to evaluate problems observed during quality-assurance inspections of roofing membrane as follows:
Approximate quantities of components within roofing membrane will be determined in accordance with ASTM D3617.
Test specimens will be examined for interply voids in accordance with ASTM D3617 and to comply with criteria established in Appendix 3 of ARMA/NRCA's "Quality Control Guidelines for the Application of Built-up Roofing."
A roof inspection is required by manufacturer before warranty issue.  Revise scope of inspection and source of report to a qualified roofing consultant or an independent testing and inspecting agency if preferred.
Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion and submit report to University’s Representative.
Notify University’s Representative 48 hours in advance of date and time of inspection.
Repair or remove and replace components of roofing system where test results or inspections indicate that they do not comply with specified requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
PROTECTING AND CLEANING
Protect roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report, with copies to University’s Representative.
Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and in accordance with warranty requirements.
Retain below if coating membrane or if using fluid-applied bonding materials.
Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
END OF SECTION
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