D&C  JWM:dja

SECTION 075551

PROTECTED BUILT-UP BITUMINOUS ROOFING SYSTEM

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Wood Nailers and Blocking:  Section 061053.


B.
Flashing and Trim:  Section 076000.


C.
Roof Accessories:  Section 077200.

1.02
SYSTEM DESCRIPTION

USE BELOW WITH BALLAST (1000 LBS/SQ).  DELETE INSULATION UNDERLAYMENT ON ASPHALT ROOFS.  EDIT FOR TYPE OF SUBSTRATE.

A.
Protected Membrane Roof System:  Built-up bituminous roofing membrane, insulation underlayment, polystyrene insulation, ballast underlayment, and ballast installed over the structural deck/existing vapor barrier.

USE BELOW WITH CEMENT FACED INSULATION (450 LBS/SQ).  DELETE INSULATION UNDERLAYMENT ON ASPHALT ROOFS.  EDIT FOR TYPE OF SUBSTRATE.

A.
Protected Membrane Roof System:  Built-up bituminous roofing membrane, insulation underlayment, cement faced polystyrene insulation, and metal strapping installed over the structural deck/existing vapor barrier.

DELETE PARAGRAPH BELOW IF NO REPAIRS.

B.
Built-Up Roofing Repairs:  Repair of built-up roofing membrane, flashings and other associated Work.

1.03
DEFINITIONS

THE DEFINITION BELOW SUPERSEDES THE DEFINITION IN SECTION 014216 FOR COMPANY FIELD ADVISOR.

A.
Company Field Advisor; An individual meeting the requirements of either subparagraph below:



1.
An employee of the company producing or manufacturing the system (or the company which lists and markets the primary components of the system under their name) who is certified in writing by the company to be technically qualified in design, installation, and servicing of the required products, and has experience in the installation of the required products.  Personnel involved solely in sales do not qualify.



2.
An individual employed by an organization (other than the company producing or manufacturing the system), certified in writing by the company producing or manufacturing the system, that the individual is technically qualified in design, installation and servicing of the required products and is capable to act as company field advisor in their behalf, and has experience in the installation of the required products.  Personnel involved solely in sales do not qualify.

1.04
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data, samples, and quality control submittals specified below at the same time as a package.

USE BELOW WITH TAPERED INSULATION BELOW MEMBRANE.

C.
Shop Drawings:  Submit an accurate layout of the tapered insulation showing the slopes to drains.  Show cross section drawings illustrating the location and thickness of tapered insulation pieces, filler pieces, and base layer insulation.


D.
Product Data:



1.
Submit the manufacturer’s specifications and application instructions revised, as necessary, to suit the requirements of the Contract Documents.



2.
Catalog sheets, specifications, and installation instructions for each material specified.



3.
Manufacturer’s Warranty:  Sample copy of the membrane manufacturer’s 10 year warranty covering workmanship and materials.


E.
Samples:



1.
Felt:  12 inches square, each type.



2.
Insulation:  12 inches square, full thickness.



3.
Bitumen:  One quart, each type.



4.
Plastic Cement:  One quart, each type.



5.
Aggregate:  Five pounds, each type.



6.
Glass Fabric:  One 12 inch sq piece.



7.
Roof Preservative Coating:  One quart.



8.
Primer:  One quart.



9.
Bituminous Aluminum:  One quart.



10.
Modified Bitumen Sheet Flashing:  One 12 inch sq piece.


F.
Quality Control Submittals:



1.
Fire Hazard Certification:  Submit a letter from the manufacturer  certifying that the roofing system has a Class A external fire resistance rating when tested in accordance with ASTM E 108 or UL-790.



2.
Applicator’s Certification:




a.
Submit a letter from the manufacturer certifying that the applicator is licensed to install the roof system.




b.
Submit the names, addresses, and telephone numbers of 3 previously installed “IRMA” protected membrane roof systems which have had the manufacturer’s warranty issued.  Include the warranty numbers.




c.
Submit a letter certifying that the job foreman or crew chief and at least 2 other members of the roofing crew have installed at least 3 built-up type roofs and are thoroughly familiar with all aspects of the installation.



3.
Material Certification:  Submit a letter from the manufacturer certifying that the roofing felts and modified bituminous sheet flashing are approved for use with the roofing system.  Materials will not be approved unless letters of certification accompany the submittals.

1.05
QUALITY ASSURANCE


A.
Applicator’s Qualifications:



1.
The application of the roofing system shall be performed by an applicator licensed by the manufacturer the licensed applicator must have previously installed at least 3 “IRMA” protected membrane roof systems for which the manufacturer’s warranty has been issued.


B.
Fire Hazard Classification:  The protected membrane roof system must have a Class A external fire resistance rating as determined by tests conducted in accordance with ASTM E 108 or UL-790.


C.
Pre-roofing Conference:  Before the roofing Work is scheduled to commence, a conference will be called by the Director’s Representative at the site for the purpose of reviewing the Drawings and Specifications and resolving all questions before actual Work is started.  The conference shall be attended by the Contractor, the approved roofing applicator, and the manufacturer’s representative.


D.
New York City Fire Department Regulations:



1.
Equipment and fuel shall meet the requirements of the New York City Fire Department.



2.
Obtain permit for the storage of fuel from above Department.

QUESTIONS REGARDING THE USE OF THE ARTICLE BELOW SHOULD BE DIRECTED TO THE BUSINESS UNIT’S ROOFING QIT REPRESENTATIVE.
1.06
ROOFING MANUFACTURER’S COMPANY FIELD ADVISOR


A.
The manufacturer of the roofing system, issuing the final system guarantee on this roofing project, must supply a Company Field Advisor, as a technical representative, with the following minimum qualifications:



1.
Documentation of 5 years of field experience on the same type of roofing system.



2.
Documentation of 10 projects where role was a Company Field Advisor; include contact names and phone numbers for each project.



3.
Documentation of attendance at a roof specific instructional seminar within the last two years.

IT IS MANDATORY TO DISCUSS THE USE OF THE PARAGRAPH BELOW WITH THE CLIENT, THE DIVISION OF CONSTRUCTION, AND PERHAPS THE SPECIFIED MANUFACTURERS, AT PROJECT INCEPTION, PARTICULARLY ON DOWNSTATE PROJECTS.  THERE IS A FEE ASSOCIATED WITH THE NUMBER OF HOURS FOR A FIELD ADVISOR TO BE ON A PROJECT.  INCLUDE THIS ADDITIONAL COST IN THE PROJECT ESTIMATE BEGINNING WITH THE PROGRAM ESTIMATE.

EDIT NUMBER OF DAYS AND HOURS BELOW DEPENDING ON SIZE AND COMPLEXITY OF PROJECT.  SIX DAYS AT 4 HOURS PER DAY COULD WORK AS A MINIMUM FOR A SIMPLER PROJECT.  SIX DAYS OR MORE, AT MORE THAN 4 HOURS PER DAY COULD WORK FOR A LARGER, MORE COMPLEX PROJECT.

B.
Secure the services of the Company Field Advisor for a minimum of _______ days at a minimum of _________ hours per day to inspect the workmanship of the roofing system installer.


C.
Company Field Advisor Duties and Responsibilities:



1.
Become familiar with the Contract Documents and approved submittals prior to the pre-roofing conference.



2.
Attend the pre-roofing conference and the beginning of the actual membrane installation for the purpose of:




a.
Rendering technical assistance to the Contractor regarding installation procedures of the system.




b.
Familiarizing the Director’s Representative with all aspects of the system including inspection techniques.




c.
Answering questions that might arise.

EDIT REMAINING SUBPARAGRAPHS BELOW TO SUIT PROJECT COMPLEXITY AND NEED.  DISCUSS APPROPRIATENESS OF SUBPARAGRAPHS WITH DESIGN PROJECT MANAGER AND THE DIVISION OF CONSTRUCTION.


3.
Attend each bi-weekly meeting.



4.
Be objective, unbiased and impartial in each inspection, recommendation, conversation, action and written report.




a.
Inspect and approve the existing substrate, flashing, blocking, and related materials as being acceptable for the installation of the roofing system.




b.
Ensure proper fastening patterns and fastener sizes of wood blocking, insulation, edge flashing, and related components.



5.
Immediately report non-compliant conditions, if any, to the Director’s Representative.



6.
Provide to the Director’s Representative a written report, submitted prior to leaving the Project Site each day the Company Field Advisor is present.  Each daily written report shall contain at a minimum:




a.
Date of report and inspection.




b.
Weather conditions at the start, middle, and end of the work day.




c.
Work performed including Contractor activity, contractor crew size, supervisor’s name, area of activity, and progress and quality of the work as observed.




d.
Discussions with Contractor regarding work anomalies and resolution.




e.
Conditions that are not in compliance with the Contract documents.





1)
Continue documenting non-compliance issues in subsequent reports until the issue has been resolved.  Document resolution of non-compliance issues when resolved.



7.
Report to the Director’s Representative in writing failure or refusal of the Contractor to correct unacceptable practices called to the Contractor's attention.



8.
Confirm, after completion of the roofing work and based on the Company Field Advisor’s inspections and tests, that the Company Field Advisor has observed no applications procedures in conflict with the specifications other than those that may have been previously reported and corrected.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Delivery:  Roofing materials shall be delivered to the site in the manufacturer’s unbroken containers and shall bear the manufacturer’s printed labels.  Labels for bitumen shall identify the material as roofing coal tar or roofing asphalt and shall indicate whether the material is for use on low or steep sloping roof decks.  All bitumen delivered in tanker trucks or trailers shall be accompanied by manufacturer’s certification stating manufacture, type, melting point, flash point, equiviscous temperature, and compliance with A.S.T.M. Specifications.


B.
Storage and Handling:



1.
Store materials a minimum of 6” off the ground, in a dry, well ventilated place protected from the weather.  Waterproof canvas or enclosed trailers are recommended.



2.
Do not stock pile aggregate surfacing materials on unsurfaced felt in place on the roof.



3.
Mark for identification all materials which become wet.  Remove such materials from the site.



4.
Handle roll goods with care; store on end.  Do not use roll goods which have been damaged.

1.08
PROJECT CONDITIONS


A.
Do not execute the Work of this Section unless the Director’s Representative is present, or unless he directs that the Work be performed during his absence.


B.
Temperature:  Do not apply built-up roofing when the deck or air temperature is below 40 degrees F, unless approved otherwise in writing by the Director.


C.
Do not execute the Work of this Section unless the substrate is dry, free from debris and dust.


D.
Moisture Protection:



1.
Cover, seal, and otherwise protect the roof and all flashings so that water cannot accumulate or flow under the covered portions.

USE SUBPARAGRAPH BELOW ON REHABILITATION WORK ONLY.


2.
Limit the removal of existing materials to areas that can be completely re-roofed or temporarily protected within the same day.  At the discretion of the Director’s Representative, a watertight built-up vapor barrier may be acceptable temporary protection for a maximum of 48 hours.

1.09
WARRANTY


A.
In addition to the one year warranty specified in the General Conditions, furnish the manufacturer’s 10 year System Warranty for the Work of this Section.

PART 2   PRODUCTS

2.01
PRIMER

DO NOT USE PARAGRAPH BELOW FOR REPAIR WORK.  USE BEFORE INSTALLING MEMBRANE, ASPHALT ROOFS ONLY.

A.
Asphalt Primer:  ASTM D 41.

USE PARAGRAPH BELOW ON NEW CONCRETE DECKS ONLY.  COAL TAR ROOFS.

B.
Coal Tar Primer (Creosote):  ASTM D 43.

2.02
BITUMEN


A.
Steep Asphalt:  ASTM D 312, Type III.

USE BELOW ON DEAD FLAT OR ROOFS WITH PONDING.

B.
Coal Tar Pitch:  ASTM D 450, Type I, or “Coal Tar Bitumen” by Koppers Co., Inc.

2.03
PLASTIC CEMENT


A.
Asphalt Roofing Cement (Flashing Grade):  ASTM D 4586.


B.
Coal Tar Roofing Cement:  ASTM D 4022 without asbestos.

2.04
UNDERLAYMENT

USE PARAGRAPH BELOW OVER STEEL DECKS ONLY.

A.
Membrane Underlayment:  Gypsum board; 5/8 inch thick, Type X.

USE PARAGRAPH BELOW ON COAL TAR MEMBRANES ONLY.

B.
Insulation Underlayment:  6 mil thick black polyethylene.

USE PARAGRAPH BELOW UNDER BALLAST.

C.
Ballast Underlayment:  Water pervious fabric, “Confil 689H” 3.6 oz sq yd black polyester fabric by International Paper Co. or “Rufon P3B” 3 oz sq yd black polypropylene fabric by Phillips Fibers Corp.

2.05
FELTS

USE PARAGRAPH BELOW FOR ASPHALT ROOF MEMBRANES OVER CONCRETE OR STEEL DECKS OR EXISTING ASPHALT VAPOR BARRIERS.

A.
Felts For Asphalt Roofing Membrane:



1.
Fiber Glass Felt:  Glass fiber mat bonded together with a resinous binder and coated with a weathering grade asphalt; ASTM D 2178, Type IV, as approved by Dow Chemical Co.

USE PARAGRAPH BELOW FOR ASPHALT ROOF MEMBRANES OVER WOOD DECKS.

B.
Felts For Asphalt Roofing Membrane:  Glass fiber mat bonded together with a resinous binder and coated with a weathering grade asphalt, as approved by the manufacturer.



1.
Fiberglass Base Sheet:  Non porous glass fiber mat.



2.
Fiberglass Felt:  ASTM D 2178, Type IV.

USE PARAGRAPH BELOW FOR COAL TAR ROOF MEMBRANES, OVER NEW DECKS OR OVER EXISTING COAL TAR VAPOR BARRIERS.

C.
Felts For Coal Tar Roofing Membrane:  No. 15 coal tar saturated organic felts; ASTM D 227, Type I.

USE PARAGRAPH BELOW FOR COAL TAR ROOF MEMBRANES OVER EXISTING ASPHALT VAPOR BARRIERS AND OVER WOOD DECKS.

D.
Felts For Coal Tar Roof Membranes:



1.
Base Sheet:  Asphalt saturated and coated organic felt base sheet, ASTM D 2626.



2.
Coal Tar Felt:  No. 15 coal tar saturated organic felts, ASTM D 227, Type I.

USE PARAGRAPH BELOW FOR REPAIRING EXISTING COAL TAR VAPOR BARRIERS AND ROOFING MEMBRANES.

E.
Felts For Repairing Coal Tar Membranes:  No. 15 coal tar saturated organic felts, ASTM D 227, Type I.

USE PARAGRAPH BELOW FOR REPAIRING EXISTING ASPHALT VAPOR BARRIERS AND ROOFING MEMBRANES.

F.
Felts For Repairing Asphalt Membranes:  No. 15 perforated asphalt saturated organic felt; ASTM D 226, Type I.

USE ARTICLE FOR BASE FLASHINGS, AND TO STRIP IN METAL FLASHINGS.  USE FOR MISC. FLASHING WORK.
2.06
MODIFIED BITUMINOUS SHEET FLASHING


A.
Torch applied, polyester reinforced, plasterized asphalt roll roofing “Rhoflex” by Teltex, Inc., North Branford, Connecticut.

USED ARTICLE BELOW OVER WOOD DECKS.
2.07
ROSIN PAPER


A.
Rosin-sized, 5 lbs per square.

2.08
FASTENERS


A.
Membrane Fasteners:

USE BELOW ON WOOD DECKS.


1.
“Cap Nail” annular ring roofing nail with one inch diameter or square solid cap by Simplex Nails, Inc., Americus, Georgia.

USE PARAGRAPH BELOW TO FASTEN UNDERLAYMENT BOARD TO STEEL DECK.

B.
Underlayment Fastener:



1.
Hardened, self tapping, Phillips pan head screw, coated to resist corrosion, and inserted thru a 3 inch diameter steel plate.  Min penetration thru steel deck, 3/8 inch.

2.09
INSULATION

USE PARAGRAPH BELOW UNDER BALLAST.

A.
“Styrofoam *RM” plastic foam insulation by Dow Chemical Co., Midland, Michigan.

	THICKNESS (Inches)
	MINIMUM R-VALUE

	1
	R = 5.0

	1-1/2
	R = 7.5

	2
	R = 10.0

	2-1/2
	R = 12.5

	3
	R = 15.0


USE PARAGRAPH BELOW WHEN DECK WILL NOT SUPPORT WEIGHT OF 1000 LB BALLAST.

B.
“LG Board” Styrofoam *RM plastic foam insulation with factory applied 3/8 inch modified Portland cement mortar facing and tongue and grooved sides by Dow Chemical Co., Midland, Michigan.

	THICKNESS (Inches)
	MINIMUM R-VALUE

	2
	R = 10.0

	3
	R = 15.0

	3-1/2
	R = 17.5


USE ARTICLE BELOW WITH LG INSULATION ONLY.
2.10
METAL STRAPPING AND FASTENERS


A.
Metal Strapping:  5 inch x 1 inch x 26 ga continuous galvanized steel strapping.


B.
Fasteners:  Hard aluminum alloy or stainless steel screws with 1/4 inch x 1 inch plastic expansion shields.

2.11
CANTS AND TAPERED EDGE STRIPS


A.
Preformed Fiberboard:  ASTM C 208.

DO NOT USE BELOW WITH MORTAR FACED INSULATION.
2.12
BALLAST


A.
Washed and Graded Stone:  ASTM C 33, Size #57.

USE BELOW TO REPAIR EXISTING BUILT-UP ROOFS.
2.13
AGGREGATE


A.
Washed and Graded Gravel or Crushed Stone:  ASTM C 33, Size #67.

USE THE NEXT 2 ARTICLES FOR REPAIRS ON EXISTING BUILT-UP ROOFS.
2.14
GLASS FABRIC


A.
Woven Fabric:  20/20 mesh, woven glass fiber cloth saturated with asphalt, coal tar or resin and complying with ASTM D 1668, Types I and II.

2.15
ROOF COATINGS

USE BELOW ON SMOOTH SURFACE ROOFS.

A.
Bituminous Aluminized Coating, Asbestos Fibrated:  D-2824, Type III.

USE ONE OF THE NEXT 2 PARAGRAPHS BELOW ON GRAVEL SURFACED ROOFS.

B.
Asphalt Roof Preservative:  Refined asphalt base, plasticizing oils and aromatic solvents blended with asbestos fibers to yield a heavy brushing consistency ready for use.  One of the following:



1.
“Cold Flow 1 Roof Resaturant” by The Monroe Company, Inc.



2.
“Roof Resaturant 425” by Koppers Company, Inc.



3.
“Penefelt” by Tremco Manufacturing Co.



4.
“R-11 Shield Tite” by Randustrial Corp.


C.
Coal Tar Roof Preservative:  Refined coke overtar, plasticizing oils, and aromatic tar solvents blended with mineral fillers (usually asbestos fiber) or stabilizers to yield a heavy brushing consistency ready for use.  One of the following:



1.
“Tarshield Roof Resaturant” by The Monroe Company, Inc.



2.
“Roof Resaturant 410” by Koppers Company, Inc.



3.
“Pliatrem” by Tremco Manufacturing Co.

EDIT HEADING BELOW.
2.16
WALKWAY PADS/BEARING PADS/PERIMETER BALLAST/SPLASH PADS


A.
Concrete Pavers:  2 feet x 2 feet x 2 inch, 3500 psi precast concrete paver block with non-slip broomed finish.

PART 3   EXECUTION

3.01
PREPARATION


A.
Testing Existing Roof Drains and Conductor Pipes:  Before commencing with the Work, water test all existing roof drains and conductor pipes and submit a written report to the Director’s Representative, indicating which drains or conductors, if any, are not operating properly.  Repair of existing drains and conductors is not included in the Work.  Repair Work (if any) may be accomplished by an Order on Contract.


B.
Repair of Existing Vapor Barrier:



1.
Remove all deteriorated (loose, wet, blistered, torn) portions of the existing vapor barrier so that only sound, firmly bonded felts remain.

USE 2 OR 3 BELOW.


2.
Asphalt Roofs:  Prime the area to be repaired.  Install 2 plys of No. 15 asphalt felt mopped in with hot steep asphalt, or plastic asphalt.  Lap the felt over the existing vapor barrier a min of 6 inches.



3.
Coal Tar Roofs:  Install 2 plys of No. 15 coal tar felt mopped in with hot coal tar or plastic coal tar cement.  Lap the felts over the existing vapor barrier a min of 6 inches.


C.
Priming:

USE SUBPARAGRAPH BELOW ON NEW CONCRETE DECKS.


1.
Apply asphalt primer to concrete deck surface at the rate of one gallon per square before application of felts.

USE SUBPARAGRAPH BELOW ON EXISTING ASPHALT VAPOR SEALS.


2.
Apply asphalt primer to existing asphalt vapor barrier before application of felts.

USE BELOW ON STEEL DECKS.

D.
Installing Underlayment Over Steel Decks:



1.
Install 5/8 inch thick gypsum board over the steel deck.  Install the gypsum board with the long edges running parallel to the flutes with edges fully supported on the flutes.



2.
Secure each underlayment board to the steel deck with one fastener for every 2 sq ft of board.  Remove all fasteners which are not firmly secured to the deck.

3.02
APPLICATION


A.
Heating Bitumen; General:



1.
Use separate kettles or tankers for coal tar and asphalt.



2.
The heating process shall be strictly regulated by means of an automatic thermostatic control of an approved type for positive temperature control.  Kettles or tankers shall be the immersion tube type, fired by liquid LP gas, and shall have 100 percent safety shutoff.



3.
Provide each kettle or tanker with a recording thermometer that will graphically indicate and record on a chart the maximum and minimum temperatures to which materials have been heated.  Recording thermometers shall be capable of accurately recording temperatures as high as 600 degrees F and as low as 0 degrees F.  The thermometers shall be properly maintained at all times.  Kettles or tankers without recording thermometers in good working condition shall not be used.  At the end of each working day, turn the chart from the thermometer on each kettle or tanker over to the Director’s Representative.  If any bitumen is overheated, remove it from the site in the presence of the Director’s Representative.  If any underheated or overheated bitumen has been applied on the roof, remove that portion of the roof.



4.
On multi-storied buildings, when directed, locate the heating kettles on the roof.  Place kettle on a heavy sheet metal tray on dunnage.  Metal tray shall extend 18 inches beyond the sides and ends of the kettle and be turned up one inch at all edges.




a.
Only one gas cylinder shall be on the roof at any one time.  Locate the cylinder at least 4 feet away from the kettle.  Vertically brace the cylinder and shade it from the sun.




b.
Provide fire extinguishers on the roof in the vicinity of the kettles as required to insure the safety of the roof.


B.
Heating Steep Asphalt Bitumen:



1.
Heat the bitumen in accordance with the Equiviscous Temperature information furnished by the bitumen manufacturer for that specific run of bitumen.




a.
In no case shall the asphalt be heated to or above the actual COC Flash Point (ANSI/ASTM D-92); or the finished blowing temperature for more than 4 hours.




b.
Maintain the temperature of the bitumen at the point of application within the Equiviscous Temperature Range.  Use insulated pipes, buckets, luggers, and other insulated roofers equipment as required by the field conditions.



2.
If the Equiviscous Temperature information is not furnished by the bitumen manufacturer, heat the bitumen as follows unless specifically recommended otherwise in writing by the membrane manufacturer.




a.
Steep Asphalt; Type III:  Do not heat the asphalt above 500 degrees F.  The temperature at the point of application shall be between 375 degrees F and 475 degrees F.


C.
Heating Coal Tar Bitumen:



1.
Do not heat the coal tar above the actual COC Flash Point (ANSI/ASTM D-92) or above 425 degrees F maximum.



2.
The temperature of the coal tar bitumen at the point of application shall be between 350 degrees F and 400 degrees F.




a.
Maintain the temperature of the bitumen at the point of application with insulated pipes, buckets, luggers, and other insulated roofers equipment as required by the field conditions.


D.
Applying Built-up Roofing:



1.
At the point of application, frequently check the temperature of the bitumen with a dial indicating thermometer capable of reading temperatures as high as 700 degrees F.




a.
Do not use bitumen that is not within the specified application temperature range.

USE BELOW FOR WOOD DECKS ONLY.


2.
Before application of built-up roofing membrane, install one ply of rosin paper and one dry ply of base sheet.  Lap the rosin paper not less than 2 inches and fasten with occasional nailing.  Lap the base sheet 6 inches at all edges.  Nail the base sheet 9 inches oc along all edges.  Down the longitudinal center of each sheet, install 2 rows of nails with rows spaced approximately 11 inches  apart and staggered 18 inches oc.

USE BELOW FOR ASPHALT MEMBRANES.



a.
Over the nailed base sheet install 3 plies of Type IV fiberglass felts.  Embed each ply in solid moppings of hot steep asphalt applied at the rate of 30 lbs per square.  As the Work progresses, flood coat the top surface of the felts with hot steep asphalt applied at the rate of 25 lbs per square.

USE BELOW FOR COAL TAR MEMBRANES.



b.
Over the nailed base sheet install 3 plies of No. 15 coal tar felts.  Embed each ply in solid mopping of hot coal tar applied at the rate of 25 lbs per square.  As the Work progresses, flood coat the top surface of the felts with hot coal tar applied at the rate of 25 lbs per square.

USE BELOW FOR COAL TAR OVER STEEL DECK.


3.
Before application of built-up roofing membrane, strip in all joints of the gypsum board underlayment with one 4 inch wide strip of No. 15 coal tar felt embedded in plastic cement.




a.
Install 4 ply built-up roofing consisting of 4 plies of No. 15 coal tar felts.  Embed each ply in solid moppings of hot coal tar applied at the rate of 25 lbs per square.  As the Work progresses flood coat the top surface of the felts with hot coal tar applied at the rate of 25 lbs per square.

USE BELOW FOR ASPHALT ROOFS OVER CONC. DECKS AND OVER EXISTING ASPHALT VAPOR BARRIERS.


4.
Install 4 ply built-up roofing consisting of 4 plies of Type IV fiberglass felt.  Embed each ply in solid moppings of hot steep asphalt applied at the rate of 25 lbs per square.  As the Work progresses flood coat the top surface of the felts with hot steep asphalt applied at the rate of 25 lbs per square.

USE BELOW FOR COAL TAR ROOFS OVER CONC. DECKS AND OVER EXISTING COAL TAR VAPOR BARRIERS.


5.
Install 4 ply built-up roofing consisting of 4 plies of No. 15 coal tar felt.  Embed each ply in solid moppings of hot coal tar applied at the rate of 25 lbs per square.  As the Work progresses flood coat the top surface of the felts with hot coal tar applied at the rate of 25 lbs per square.

USE BELOW FOR COAL TAR ROOFS OVER EXISTING ASPHALT VAPOR BARRIERS.


6.
Install 4 ply built-up roofing existing of one ply of base sheet and 3 plies of No. 15 coal tar felts.  Embed the base sheet in a solid mopping of hot steep asphalt applied at the rate of 30 lbs per square.  Lap all edges and ends 6 inches.  Over the base sheet install 3 plies of No. 15 felt.  Embed each ply in solid moppings of hot coal tar applied at the rate of 25 lbs per square.  As the Work progresses, flood coat the top surface of the felts with hot coal tar applied at the rate of 25 lbs per square.



7.
Felt Application:




a.
Start laying felts, using split sheets as necessary to secure the required number of plies and laps.  Provide 10 inch end laps.  Roll all felts not more than 5 feet behind the mop as it spreads the bitumen, brooming and pressing the felts into the bitumen from the center outwards to the edges so as to insure thorough sticking and a smooth, firm surface, free from wrinkles and buckles.  Completely cover all surfaces to be mopped.  At no point shall dry felt surfaces touch each other or underlying materials, except where otherwise specified.




b.
Use a min of three men for the application of roofing felt as follows:  One man to spread bitumen in front of the roll, one man to roll out the felt and one man to smooth out the felt with a stiff street broom; or the roofing may be installed with an approved applicating machine and broomed smooth producing an equivalent result.




c.
Where gravel stops are required, install felt pitch dam as follows:  At the parallel edge to the felt runs, extend the bottom felt 4 inches beyond the roof edge.  Across the end of the felt runs, install a 12 inch wide continuous starter strip, extended 4 inches past the roof edge.  After all plyfelts are installed and edge trimmed, fold the 4 inch extension back over the roof surface.  Adhere with hot bitumen and broom smooth, leaving the exposed top surface dry.




d.
Where cant type gravel stops (fascia) are required, carry all membrane plies past the edge of the water dam member and cut off flush with the face of the cant.




e.
Where modified bituminous sheet base flashings are required, extend the mopped roofing felts 2 inches beyond the top edge of the cant.




f.
Where sheet metal base flashings are required, turn up mopped roofing felts a minimum of 4 inches on all vertical surfaces or apply additional felt plies.


E.
Phasing of Roofing Membrane Installation:



1.
Phasing of ply felt application will not be allowed in any case.



2.
All exposed felts, regardless of type, must be protected by the specified 25 lbs per square flood coating by the end of each working day. 



3.
Continue the installation of roofing materials on the following work day (weather permitting).  Surfaces must be clean and dry to insure complete bonding of felts or coating.


F.
Temporary Flashings:  Provide a temporary waterproof seal at all membrane edges, penetrations, drains, etc. unless complete flashings are installed immediately (same working day) following the membrane application.


G.
Installing Modified Bituminous Sheet Base Flashing:

DELETE BELOW ON WOOD SURFACES.


1.
Apply asphalt primer to all masonry and metal surfaces before application of base flashing.  Allow the primer to dry completely before installing the base flashing.

USE BELOW ON WOOD SURFACES.


2.
Install one ply of Type IV fiberglass felt over all exposed wood surfaces to be flashed.  Lap the felt one inch over the top edge of the built-up roofing.  Mechanically fasten felt 12 inches oc along the top and bottom edge.



3.
Install one ply of modified bituminous sheet flashing, heat fused to the substrate.  Extend the flashing 8 inches beyond the base of the cant onto the roof surface.  Lap ends a min of 4 inches.

USE BELOW ON WOOD SURFACES.


4.
Mechanically fasten the top edge of the flashing 8 inches oc.



5.
Do not apply hot bitumen to the surfaces of the flashing.


H.
Building In Metal Flashings:

USE BELOW FOR SHEET METAL GRAVEL STOPS.


1.
Building In Sheet Metal Gravel Stops:  Build in the gravel stop with 2 plies of modified bituminous sheet flashing.




a.
Install one ply of sheet flashing over the built-up roofing.  Extend the flashing over the front edge of the wood blocking and onto the roof surface 4 inches beyond the base of the cant strip.  Heat fuse the flashing to the substrate. 




b.
Install the metal gravel stop.  Embed the horizontal flange of the gravel stop in plastic cement.




c.
Prime the flange with asphalt primer and allow to dry completely.  Install one ply of modified sheet flashing over the flange of the gravel stop.  Extend the flashing from the edge of the gravel stop onto the roof surface at least 8 inches beyond the base of the cant.  Lap ends of flashing 4 inches.  Heat fuse the flashing to the substrate. 




d.
Do not apply hot bitumen over the modified sheet flashing.

USE BELOW FOR CANT TYPE GRAVEL STOPS (HICKMAN TYPE).


2.
Building In Cant Type Extruded Aluminum Gravel Stops:  Build in the gravel stop with one ply of modified bituminous sheet flashing.




a.
Install one ply of modified sheet flashing over the built-up roofing.  Extend the flashing from the top edge of the cant onto the roof surface 8 inches beyond the base of the cant.  Heat fuse the flashing to the substrate.  Lap ends of flashing 4 inches.




b.
Do not apply hot bitumen over the modified sheet flashing.

USE BELOW FOR SHEET METAL FLASHINGS.


3.
Building In Sheet Metal Flashings:  Build in the metal flashing with one ply of modified bituminous sheet flashing.




a.
Embed the flange which extends over the roof surface in plastic cement.




b.
Prime the flange with asphalt primer and allow to dry completely.  Install one ply of modified sheet flashing over the flange of the metal flashing.  Extend the sheet flashing onto the roof surface a min of 8 inches beyond the metal flange.  Lap ends of flashing 4 inches.  Heat fuse the flashing to the substrate.




c.
Do not apply hot bitumen over the modified sheet flashing.


I.
Filling Pitch Pockets:



1.
Fill pitch pocket with bituminous plastic cement of the same generic type as the top course of the roofing.  Stiffen bottom half of bituminous cement with Portland Cement.  Slope surface of top half to shed water.

USE ONE OF THE NEXT 2 PARAGRAPHS BELOW.

J.
Installing Insulation, Underlayments and Stone Ballast:



1.
Install the insulation immediately as the membrane is being completed.  If this is not possible a maximum of one week will be allowed between the installation of the membrane and placement of the insulation.



2.
Flood coat the membrane with hot bitumen applied at the rate of 45 lbs per square.  This is in addition to the flood coat required during the roofing membrane installation.




a.
Allow the bitumen to completely cool off and harden.

USE BELOW ON COAL TAR MEMBRANES ONLY.


3.
Dry apply insulation underlayment before installing insulation.  Lap ends and edge a minimum of 1 foot.



4.
Loose lay the insulation in place.




a.
Install the boards channeled side down, with closed joints.  Maximum acceptable openings between boards is 3/8 inch.  Stagger end joints.  Place insulation to within 3/4” inch of cants, projections and other vertical surfaces.



5.
Cover the entire surface of the insulation with fabric underlayment.  Lap all edges l foot min.




a.
Over the fabric underlayment, install stone ballast at the rate of 1,000 lbs per square.  (10 lbs per square foot).

USE ONE OF THE NEXT 2 SUBPARAGRAPHS BELOW COORDINATE WITH DRAWINGS.



b.
Place an additional 1,000 lbs per square (10 lbs per square ft) of stone ballast around the perimeter of the roof and at penetrations and drains.




c.
At the perimeter of the roof, cover the insulation with 2 foot x 2 foot x 2 inch concrete paver.  Butt edge snugly.

USE BELOW ON BLDGS. EXCEEDING 60 FEET HIGH.  USE ONLY WITH ABOVE.



d.
Secure the paver with a 3 inch wide, 26 ga galvanized steel strap.  Secure the strap with one fastener per paver.  Place the strap 6 inches from the outside edge of the paver.


K.
Installing Insulation with Cement Mortar Facing:



1.
Install the insulation immediately as the membrane is being completed.  If this is not possible a maximum of one week will be allowed between the installation of the membrane and placement of the insulation.



2.
Follow the manufacturer’s written instructions for laying out, cutting and fitting the insulation.

USE BELOW FOR STEEP ROOFS ABOVE 1-1/2 INCHES PER FT SLOPE.  ASPHALT ROOFS ONLY.


3.
Set the insulation in a poured flood coat of hot bitumen, applied at the rate of 45 lbs per square.  This is in addition to the flood coat required during the roofing membrane installation.




a.
Time the placement of the insulation boards as required to allow the bitumen to reach the correct temperature.  Bitumen must be hot enough to obtain maximum bonding, without melting the insulation.




b.
Test each board for proper bond.  Remove all loose boards and reset.

USE BELOW FOR ROOFS PITCHED LESS THAN 1-1/2 INCHES PER FT.  ASPHALT ROOFS ONLY.


4.
Flood coat the membrane with hot bitumen applied at the rate of 45 lbs per square.  This is in addition to the flood coat required during the roofing membrane installation.




a.
Allow the bitumen to completely cool off and harden.  Loose lay the insulation in place.

USE BELOW FOR COAL TAR ROOFS ONLY.


5.
Flood coat the membrane with hot bitumen applied at the rate of 45 lbs per square.  This is in addition to the flood each required during the roofing membrane installation.




a.
Dry apply insulation underlayment before installing the insulation.  Lap ends and edges a min of 1 foot.  Loose lay the insulation in place.



6.
Where shown on the Drawings and at all other locations required by the insulation manufacturer, secure the insulation with steel strapping.  Secure the strap with one fastener per board.

DELETE FIRST SENTENCE ON NEW DECKS.


7.
At roof drain remove the existing dome strainer.  Install the insulation over the drain body.  Paint the entire surface of the insulation board or boards which cover the drain with latex paint.  Paint color shall contrast with the surface of the insulation.


L.
Installing Walkway Pads/Bearing Pads/Splash Pads:



1.
Before apply stone ballast, install 2 foot x 2 foot x 2 inch precast concrete paver where shown on the Drawings.  Set the pavers over the insulation, and butt edges snugly.

3.03
BUILT-UP ROOF REPAIRS


A.
General:  Where felts, hot bitumen or plastic cement are specified for repair Work, use the same generic type as the existing membrane except that built-up flashings shall always be asphalt materials.


B.
Blister Repairs:



1.
Spud off the existing aggregate in the area to be repaired.  Extend the spudding a min of 6 inches beyond the limits of the finished patch.  Remove all dirt and dust.

USE ABOVE ON GRAVEL ROOFS ONLY.


2.
Cut off and completely remove all raised or delaminated plies.  Cut out exposed wet insulation (if any).  Install insulation of matching thickness in plastic cement or hot bitumen.



3.
Install 3 plies of No. 15 felts embedded in plastic cement or hot bitumen.  Extend the first ply at least 3 inches beyond the cut area.  Lap the second ply at least 3 inches beyond the first ply, and the third ply 3 inches beyond the second ply.



4.
Coat the patched area with a liberal amount of plastic cement or hot bitumen.  Embed aggregate into the fresh coating, completely hiding the black.

USE ABOVE ON GRAVEL ROOFS, BELOW ON SMOOTH SURFACE ROOFS.


5.
Coat the patched area with bituminous aluminized coating applied at the rate of 1-1/2 gallons per square.


C.
Repair of Cracks and Splits:



1.
Spud off the existing aggregate in the are to be repaired.  Extend the spudding a min of 6 inches beyond the limits of the finished patch.

USE ABOVE ON GRAVEL ROOFS.


2.
Cover the crack or split with 3 plies of No. 15 felt each embedded in plastic cement or hot bitumen.  Extend the first ply at least 3 inches beyond the crack or split.  Lap the second ply at least 3 inches beyond the first ply, and the third ply 3 inches beyond the second ply.



3.
Coat the patched area with a liberal amount of plastic cement or hot bitumen.  Embed aggregate into the fresh coating, completely hiding the black.

USE ABOVE ON GRAVEL ROOFS, BELOW ON SMOOTH SURFACE ROOFS.


4.
Coat the patched area with bituminous aluminized coating applied at the rate of 1-1/2 gallons per square.


D.
Repair of Curled Felt Edges and Fishmouths:



1.
Spud off the existing aggregate in the area to be repaired.  Extend the spudding a min of 6 inches beyond the limits of the finished patch.

USE ABOVE ON GRAVEL ROOFS.


2.
Cut off all loose and deteriorated felts.  Remove all dirt and dust.



3.
Coat the defective area with a liberal amount of plastic cement or hot bitumen.  Embed aggregate into the fresh coating, completely hiding the black.

USE ABOVE ON GRAVEL ROOFS, BELOW ON SMOOTH SURFACE ROOFS.


4.
Coat the defective area with bituminous aluminized coating.


E.
Build-Up Flashing Repairs:

EDIT PARAGRAPHS BELOW TO SUIT JOB CONDITIONS.  COORDINATE WITH JOB CAPTAIN.


1.
Spud off the existing aggregate along the base of the cant in the area to be repaired.  Extend the spudding a min of 6 inches beyond the limits of the finished patch or repair.

USE ABOVE ON GRAVEL ROOFS.


2.
Remove all dirt, dust, and all loose or deteriorated materials.



3.
Where top of flashing has lost bond with the substrate, secure the flashing with fasteners 6 inches oc.



4.
Patch all cracks, holes, splits and blisters.  Cut open blisters and dry wet surfaces, if any.  Patch all defects with one ply of woven mesh glass fabric, embedded in and coated with plastic cement.  Extend the patch a min of 3 inches beyond all defects.

USE ONE OF THE NEXT 2 PARAGRAPHS BELOW FOR COMPLETE RESURFACING OF FLASHING.


5.
Resurface the existing built-up flashing with a heavy smooth trowel coating of plastic cement.  Apply the plastic cement from the base of the cant, to the top edge of the flashing beneath the cap flashing.



6.
Resurface the existing built-up flashing with one ply of woven mesh glass fabric embedded in and coated with plastic cement.  Extend the fabric 3 inches onto the horizontal roof surface, and to the top edge of the flashing beneath the cap flashing.


F.
Coverstrip Repair:

EDIT SUBPARAGRAPHS BELOW TO SUIT JOB CONDITIONS.  COORDINATE WITH JOB CAPTAIN.

USE BELOW ON GRAVEL ROOFS.


1.
Spud off the existing aggregate in the area to be repaired.  Extend the spudding a min of 6 inches beyond the limits of the finished patch or repair.



2.
Remove all dirt, dust, and all loose or deteriorated portions of the existing cover strips.



3.
Secure all loose portions of the horizontal flashing leg with nails spaced 3 inches oc staggered.



4.
Metal Base Flashing Joint Repair:




a.
Centered over the joint, apply one 12 inch wide ply of woven mesh glass fabric embedded in and coated with plastic cement.  Extend the fabric 3 inches beyond the horizontal edge of the metal flange and up the vertical portion of the flashing at least 1 inch beyond the bottom edge of the cap flashing.



5.
Gravel Stop Joint Repair:




a.
Centered over the joint apply one 12 inch wide ply of woven mesh glass fabric or No. 15 felt embedded in and coated with plastic cement.  Extend the repair from the leading edge of the gravel stop to a point 3 inches beyond the end of the split and at least 3 inches beyond the horizontal edge of the metal flange.



6.
Coverstrip Resurfacing:




a.
Apply 2 plies of No. 15 felt coverstrips.  Embed each ply in plastic cement.  Provide coverstrips that are at least 8 inches and 12 inches wide respectively.  In all cases, carry the strips past the edge of the metal flashing flange a min of 4 inches.

DELETE LAST SENTENCE BELOW ON SMOOTH SURFACE ROOFS.



b.
Finish the surface with a heavy trowel coat of plastic cement.  Embed aggregate completely hiding the black.

USE BELOW FOR REPAIRING SHEET METAL JOINTS.

G.
Metal Joint Repair:



1.
Centered over the joint apply one 6 inch wide ply of woven mesh glass fabric embedded in plastic cement.  Cover the fabric with a 1/8 inch thick trowel coat of plastic cement.


H.
Pitch Pocket Repair:  Remove all dirt, dust and foreign matter.  Thoroughly dry all exposed contact surfaces.  Fill the depressed portion of the pitch pocket with plastic cement.  Crown the surface to shed water.


I.
Applying Resurfacing:



1.
Remove all loose aggregate, dirt and debris by power vacuuming and power sweeping.  Remove all dust.

USE ABOVE ON GRAVEL ROOFS BELOW ON SMOOTH SURFACE ROOFS.


2.
Remove all dirt, debris and dust by brooming and vacuuming.  Apply a uniform coating of asphalt primer.



3.
Embed the surfacing aggregate in a poured flood coat of hot asphalt, applied at the rate of 65 lbs per square.



4.
Embed the surfacing aggregate in a poured flood coat of hot coal tar, applied at the rate of 75 lbs per square.



5.
Embed the surfacing aggregate in a coating of asphalt roof preservative, applied by brush or spray at the rate of 8 gallons per square.

CHANGE TO COAL TAR WHERE REQUIRED.


6.
Apply gravel or crushed stone at the rate of 400 lbs per square or apply slag at the rate of 300 lbs per square.



7.
Apply calcite marble chips at the rate of 400 lbs per square.

USE ABOVE ONLY WHEN SPECIFICALLY REQUESTED.
USE BELOW ON SMOOTH SURFACE ROOFS.


8.
Apply bituminous aluminized coating at the rate of l-l/2 gallons per square.

3.05
FIELD QUALITY CONTROL


A.
Field Samples:  From each tanker load of bitumen arriving at the job site, a quart sample shall be drawn in the presence of and turned over to the Director’s Representative for laboratory analysis.  All Work installed with materials that fail to meet the applicable specifications shall be removed.

DELETE BELOW WHEN NO NEW ROOFING.

B.
Test Strip:  When and where directed by the Director’s Representative, and before insulation and ballast is applied to the completed membrane, cut a strip 3 inches wide by 40 inches long thru all plies of the built-up roofing.  One such test strip may be required for every 50 squares of roofing and at least one test on each roof.  After removal of the strip, immediately repair the area by applying the same number of plies of the same kind of felt and bitumen to fill the hole level.  Repeat the same number of plies of the same kind of felt and bitumen over the filled strip with the first ply lapping each edge 12 inches and each succeeding ply lapping the preceding ply by at least 3 inches on all edges.  Turn the test strips over to the Director’s Representative.  The Director’s Representative will send the test strips to the Director for examination.  Failure of the samples to meet the specification requirements will be cause for rejection of Work.

END OF SECTION
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