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 07510-1 April 2020 

SECTION 07510 

BUILT-UP BITUMINOUS ROOFING 
 

 

PART 1 GENERAL 
 

1.1 SUMMARY 

 

A. Furnish all labor, materials, equipment and incidentals required for the repair of 

built-up bituminous roofing system and related work at the Dewatering Building 

(Building 400) as shown on the Drawings and as specified herein. 

 

B. Provide repaired built-up bituminous roofing system to match the current built-

up roof system at existing building construction.   

 

C. Remove and dispose of existing materials as required immediately prior to new 

materials installation. 
 

 

1.2. SCOPE OF WORK.   

 

A. The scope of work is further defined as follows: 

 
B. Replacement of wet/soft insulation:  Small areas (approximately 2 ft x 2 ft, and 

2 ft x 1 ft) of the existing isocyanurate insulation in two locations in the 
southeastern corner of the roof appear to be soft/wet, and shall be replaced 
with new insulation material to match existing insulation. 

C. Repair of Built-up Roof System:  Following replacement of wet insulation, 
repair built-up roof to match existing system.   A sheet showing the existing 
roof build up profile is included in the Appendix to this specification.  

D. Repair of Flashing:  Flashing membrane along the eastern edge of the roof 
gravel stop/cant appears weathered and has areas of alligatoring present.  
Apply protective elastomeric coating system (base coat and topcoat) to 
existing flashing as specified herein.   

E. Repair of Pitch Pockets:  There are seventy-one (71), 8” x 8” roof pitch 
pockets (or roof penetration pans).  For each pitch pocket, the top layer of 
existing elastomeric material shall be removed (typically the top 1-2”); the 
metal penetration, support or tube shall be cleaned to bare metal and coated 
with rust inhibitive primer; new elastomeric material shall be poured into the 
top of pocket to seal the penetration as specified herein. 
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F. Replace missing fascia from gravel stop assembly:  Approximately 110 feet of 
fascia from the existing gravel stop assemblies on the north and south 
perimeters of the building are missing.  Furnish and install new fascia to match 
existing.  A detail of the original gravel stop/fascia assembly is included in the 
appendix to this specification. 
 

 

1.3 REFERENCE STANDARDS 

 

A. The following is a list of standards that may be referenced in this section: 

 

1. American Society for Testing and Materials (ASTM): 

a. C552-91, Standard Specification for Cellular Glass Thermal 
Insulation.   

b. C578-87a, Standard Specification for Preformed, Cellular Polystyrene 
Thermal Insulation. 

c. C726-88, Standard Specification for Mineral Fiber Roof Insulation 
Board. 

d. C728-91, Standard Specification for Perlite Thermal Insulation Board. 

e. C984-83, Standard Specification for Perlite Board and Rigid Cellular 
Polyisocyanurate Composite Roof Insulation. 

f. D41-85, Standard Specification for Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing. 

g. D312-89, Standard Specification for Asphalt Used in Roofing. 

h. D1227-87, Standard Specification for Emulsified Asphalt Used as a 
Protective Coating for Roofing. 

i. D1863-86, Standard Specification for Mineral Aggregate Used on 
Built-Up Roofs. 

j. D2178-89, Standard Specification for Asphalt Glass Felt Used in 
Roofing and Waterproofing. 

k. D2829-76, Sampling and Analysis of Built-Up Roofs, Standard 
Practice for (R 1986). 

l. D3672-86, Standard Specification for Venting Asphalt-Saturated and 
Coated Inorganic Felt Base Sheet Used in Roofing. 

m. D4586-86, Standard Specification for Asphalt Roof Cement, 
Asbestos-Free. 

n. D4601, Standard Specification for Asphalt-Coated Glass Fiber Base 
Sheet Used in Roofing. 

2. Factory Mutual (FM):  Loss Prevention Data, 1983. 



CONTRACT 1714 

 

 

 

 

ALCOSAN  BUILT-UP BITUMINOUS ROOFING 

 07510-3 April 2020 

a. 1-28S, Wind Uplift Pressure on Roofs. 

3. National Roofing Contractor’s Association (NRCA) – Roofing and 
waterproofing manual. 

4. Federal Specifications (FS):  HH-1-1972/2, Insulation Board, Thermal, 
Polyurethane or Polyisocyanurate Faced with Asphalt/Organic Felt or 
Asphalt/Glass Fiber Felt on both sides of the Foam. 

5. Uniform Building Code (UBC) Standard, 32-4, Roof Construction and 
Covering, Roof Insulation. 

6. Where reference is made to one of the above standards, the revision in 
effect at the time of bid opening shall apply. 

 

 

1.4 SUBMITTALS 

 

A. Shop Drawings: 

 

1. Materials proposed for use, including roofing materials, insulation, coatings, 

fascia, sealant, and fasteners. 

2. Roofing materials Manufacturer's product data sheets and installation 

guidelines. 

 

B. Quality Control Submittals: 

 

1. A letter from roofing manufacturer stating roofer is approved by 

manufacturer to install and repair roof and roof components. 

2. Manufacturer's Field Service Reports. 

 

C. Contract Closeout Submittals: 

 

1. Record drawing of competed repair work. 

 

 

1.5 QUALITY ASSURANCE 

 
A. Installer:   

 

1. Trained and approved, authorized or licensed by the roofing system 

Manufacturer to install the Manufacturer’s products and perform 

maintenance-type repairs with its products.  
 

2. Have a minimum of 5 years of experience in the installation and repair 

of roofing and flashing systems specified.   
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B. Pre-roofing Conference: 

 

1. Attendees:  Conduct pre-roofing conference with the following present:  

Owner and/or Owner’s representatives, Construction Manager, Contractor, 

Roofer, Manufacturer's representative for roofing system materials, and all 

other subcontractors likely to be on the roof. 

2. Agenda:  Review of roofing system repair methods, materials, and details.  

3. Document proceedings, including corrective measures or actions 

required, and furnish copy of record to each participant. 
 

 

1.6 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver materials in Manufacturer's original, unopened containers and rolls with 

labels intact and legible.  Labels on bitumen must show composition, softening 

point (SP) range, minimum flashpoint (FP), minimum finished blowing 

temperature (BT), and equiviscous temperature (EVT) range. 

 

B Handle roll goods so as to prevent damage to edge or ends.  Store roll goods on end. 

 

C Store rigid roof insulation materials on clean, raised platforms. 

 

D. Protect materials against direct sunlight, wetting, moisture absorption, mud, dust, 

sand, oil, grease, dirt, and construction traffic. 

 

 

1.7 ENVIRONMENTAL REQUIREMENTS 

 

A. Temperature: 

 

1. Apply roofing only in dry weather and when ambient temperature is above 40 

degrees F. 

2. When temperature is below 45 degrees F, application must be approved by, 

and under supervision of, roofing materials Manufacturer. 

 

B. Do not apply roofing membrane to damp or frozen deck surface or when 

precipitation is occurring. 
 

C. Do not expose materials vulnerable to water or sun damage in quantities greater 

than can be weatherproofed the same day:  
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PART 2 PRODUCTS 
 

2.1 EXISTING BUILT-UP ROOFING SYSTEM 

 

A. The following are details for the existing roofing system installed at the Dewatering 

Building (Building 400).  Installation on this roof was completed in October 2000.  

Further details of construction (including manufacturer’s cut sheets and product 

data) can be found in the Appendix section at the end of this specification.   

 

B. General 

 

1. Fire-retardant, gravel surfaced built-up bituminous roofing system selected 

from Manufacturer's specifications. 

2. Materials:  UL listed with finished assembly classified “A”. 

3. All Materials:  Furnished to match existing roofing system Manufacturer 

 

C. Non-nailable Deck, Manufacturer's specifications:  Johns Manville; 4GIG. 

 

 

2.2 EXISTING ROOFING MATERIALS 

 

A. Primer:  ASTM D41-85 asphalt. 

 

B. Asphalt: 

 

1. For roof slopes up to 1/2 inch per foot:  ASTM D312, Type II low slope 

asphalt.  

2. For slopes more than 1/2 inch per foot and less than 3 inches per foot:  

ASTM D312, Type III steep asphalt. 

 

C. Felt Base Sheet:  ASTM, 4601-89, type II asphalt-coated glass fiber mat. 

1. As manufactured by roofing system materials Manufacturer. 

 

D. Vented Base Sheet:  Asphalt-coated glass fiber mat with mineral granules and 

pattern embossing to allow venting below the sheet meeting the requirements of 

ASTM D3672-86,  

 

1. As manufactured by roofing system materials Manufacturer. 

 

E. Finishing or Roofing Felt:  ASTM D2178, Type IV or VI asphalt-coated glass fiber 

mat. 

a. Johns Manville; GlasPly IV. 
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F. Sheathing Paper:  Rosin-sized building paper weighing 5 pounds per 100 square 

feet (2.5 kg per 10 sq.m) as manufactured by roofing system materials 

Manufacturer. 

 

G. Composition Flashing:  

 

1. Flashing sheet combining SBS polymer modified bitumen, polyester 

reinforcement, and mineral surfacing for application in hot asphalt as 

manufactured by: 

a. Johns Manville, DynaFlex. 

 

H. Fasteners: 

1. Into Insulation and Fiberboard:  A case-hardened, polymer coated, hex head 

#12 or #14 Screw for use in securing roof insulation to a metal, sizes 2 7/8” 

or larger to accommodate the crickets. 

a. UltraFast Screw/Plate, Johns Mansville. 

2. Into Wood:  Zinc-coated, 12-gauge roofing nails with 1-inch diameter metal 

caps or heads and deformed shanks. 

3. Into Metal Deck:  Fasteners as manufactured or approved by roofing system 

materials Manufacturer. 

 

I. Surfacing Gravel: 

 

1. Dense, well-worn river-run, hard, durable, and surface-dry, free of dust, 

clay, loam, sand, or other foreign substances and meeting the requirements 

of ASTM D1863, size No. 67. 

2. Minimum Bulk Density:  60 pounds per cubic foot. 

3. 100 percent shall pass on a 3/4-inch sieve, with no more than 5 percent 

passing on a No. 8 sieve or 15 percent passing on a No. 4 sieve. 

4. Color:  Match existing roof gravel. 

 

J. Plastic Roof Cement:  ASTM D4586, Type II. 

1. Johns Manville, MBR Utility Cement. 

 

K. Roof Walkways:  Slip-resistant asphalt plank, minimum size 1/2-inch thick by 

1-foot by 2-foot, surfaced with ceramic granules to match existing roof color, as 

manufactured by: 
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1. Johns Manville, DynaTred. 

 

 

2.3 EXISTING RIGID ROOF INSULATION 

 

A. Expanded Perlite Board:  ASTM C728, minimum size 2 feet by 4 feet, as 

manufactured by: 

a. Johns Manville; Fesco Board. 

 

B. Polyisocyanurate Foam Board:  Federal Specification HH-I-1972 GEN and 

HH-I-1972/2 with Factory Mutual Class I approval, minimum size 2 feet by 4 feet, 

as manufactured by: 

a. Johns Manville; Ultragard (Tapered Ultragard used at crickets) and 

E’NRG’Y 2. 

 

 

2.4 EXISTING TAPERED EDGE, CRICKETS, AND CANT STRIPS 

 

A. Johns Manville; Tapered Fesco Board, used at drain sumps. 

B. Johns Manville; FesCant Plus Cant Strip, used at vertical corners. 

 

 

2.5 EXISTING GRAVEL STOP/FASCIA SYSTEM 

 

A. Manufacturer:  Atas International, Inc. 

 1. Style STS480, 0.050-inch Aluminum, with Kynar 500 Finish in Dove Grey. 

 

B. Provide fascia in lengths required from original manufacturer, or shop fabricate 

and finish coat to match existing.  Existing fascia sections are 8.5-inches x 10-ft 

sections (typical length). 

 

 

2.6 COATING FOR ROOF EDGE FLASHING 

 

A. One-part acrylic elastomeric roof coating.  Manufacturer:  Johns Manville.  

1. Primer/Basecoat:  Topgard Base Coat.  

a. Application:  1 coat, 20 mils thickness (wet). 

2. Finish Coat:  Topgard 4000. 

a. Application:  1 coat, 20 mils thickness (wet). 
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2.7 POURABLE SEALER FOR PITCH POCKETS 

 

A. Two-part, elastomeric, liquid-applied flashing material, for use with Built-Up 

Roof membrane products.  Manufacturer:  Johns Manville. 

1. Flashing Cement:  MBR Flashing Cement. 

2. Utility Cement:  MBR Utility Cement. 

3. Primers: 

1. Permaflash Primer:  For use with MBR Flashing Cement. 

2. Asphalt Primer:  For use with MBR Utility Cement. 

 

 

PART 3 EXECUTION 
 

3.1 EXAMINATION 

 

A. Conduct thorough inspection of the Dewatering Building roof system with 

Construction Manager: 

 

1. Check full field of roof for areas of soft/wet insulation. 

2. Check all pitch pockets (penetration pockets). 

3. Check roof edges and flashings (for alligatoring and cracking). 

4. Check gravel stop/fascia assemblies. 

 

B. Report immediately to Owner cracks, breaks, holes, or other unusual irregularities 

in the surface. 

 

 

3.2 REPLACEMENT OF SOFT/WET INSULATION AND REPAIR OF BUILT UP ROOF 

SYSTEM  

 

A. General: 

 

1. System Installation: 

a. Do not phase application of roofing system. 

b. Install all components of an assembly, including surfacing, over area 

covered in 1 day. 

c. Seal off edges of system at the end of the day with one layer of 

mopped-in felt. 
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2. Asphalt: 

a. Maintain kettle temperature so as not to exceed the flashpoint of the 

asphalt. 

b. Apply asphalt at the equiviscosity temperature, plus or minus 25 

degrees F. 

c. Do not exceed the finish blowing temperature. 

d. Moppings Between Layers:  Range from 20 to 25 pounds per square. 

3. Felts: 

a. When applying felts, thoroughly, uniformly, and firmly broom felts 

into asphalt as they are rolled out. 

b. Broom from center of felt to edge removing all air bubbles from 

under felts. 

c. Asphalt should be visible at all laps on completion. 

 

B. Insulation: 

 

1. Keep insulation dry before and during application. 

2. Apply rigid insulation in accordance with insulation and roofing materials 

Manufacturer's specifications.   

3. Over Vapor Retarder:  Apply insulation in flood coat of steep asphalt. 

4. Over Wood and Steel Decks:  Apply insulation in two layers with staggered 

joints.  Position first layer so edges are supported by roof deck.  

Mechanically fasten to the deck to meet Factory Mutual I-90 windstorm 

resistance classifications. 

5. On Concrete Decks:  Apply insulation to fully primed deck with flood coat 

of steep asphalt in quantity as recommended by roofing materials 

Manufacturer. 

6. Where more than one layer of insulation is used, secure second layer to 

previous layer with flood coat of steep asphalt in quantity as recommended 

by roofing materials Manufacturer.  Place insulation immediately into 

applied asphalt and then press into place to ensure embedment. 

a. Lay tapered insulation, where applicable, in accordance with 

insulation Manufacturer's instructions. 

7. When tapered blocks are urethane or polystyrene foam, overlay with 

3/4-inch minimum thickness of perlite or fibrous glass board before 

applying roofing membrane. 

 

C. Preparation 



CONTRACT 1714 

 

 

 

 

ALCOSAN  BUILT-UP BITUMINOUS ROOFING 

 07510-10 April 2020 

 

1. Remove existing gravel, roof membrane and wet/soft insulation.  

2. Inspect deck for damage and notify Owner of areas that appear wet or 

deteriorated. 

 

D. Surfacing 

 

1. Apply built-up roofing system (membrane, insulation, felts, bitumen, 

flashing, surfacing, etc.) to match existing Johns Manville, Type 4GIG, 

Built-Up Roof (BUR) system, with the same materials, in the same number 

of layers of materials, and in accordance with the Johns Manville 

Manufacturer's specifications and installation instructions.  Reference Roof 

Build Up Profile in the Appendix to this specification.   

2. Cover repaired area with three layers of felt: 

a. Solid mop each layer into place in hot bitumen. 

b. Overlap test cut area 3 inches on all sides with first layer. 

c. Lap each succeeding layer 3 inches on all sides over layer below. 

 

3. Evenly distribute gravel and ensure bond with flood coat.  Extend gravel to 

bottom edge of cant strips. 

 

 

3.3 REPAIR OF FLASHING 

 

A. Rake back existing gravel to expose flashing membrane along perimeter of roof. 

 

B. Membrane surface shall be clean, dry, and free of any dirt, grease, oil or other 

debris that may interfere with proper adhesion of coatings.  Sweep or vacuum 

flashing membrane surface as needed. 

 

C. Examine flashing membrane for areas of weathering and alligatoring.   

 

D. Base/Primer Coat:  Using a brush, roller, or spray equipment, apply 1-coat of 

Base/Primer Coat at a 20 wet mil thickness to areas of weathering and 

alligatoring.  

 

1. Temperatures must be 50F and rising during time of application. 

2. Do not apply within 24 hours of anticipated rain, dew, or freezing 

temperatures.  
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3. Allow Base/Primer Coat to dry (normally of 4 – 12 hours) prior to 

applying Top Coat.  Cooler temperatures and high humidity will slow cure 

time. 

 

E. Top/Finish Coat:  Using a brush, roller, or spray equipment, apply 1-coat of 

Top/Finish Coat at a 20 wet mil thickness to areas of weathering and alligatoring.  

 

1. Temperatures must be 50F and rising during time of application. 

2. Do not apply within 24 hours of anticipated rain, dew, or freezing 

temperatures.  

3. Allow Base/Primer Coat to dry (normally of 4 – 12 hours) prior to 

applying Top Coat.  Cooler temperatures and high humidity will slow cure 

time. 

F. After Top/Finish Coat has completely dried, rake gravel back into place over 

coated flashing membrane.   

 

 

3.4 REPAIR OF PITCH POCKETS (PENETRATION POCKETS) 

 

A. Remove existing layer of dried and cracked elastomeric material from top of pitch 

pocket, taking care to not damage or deform existing metal pocket or penetration 

(metal support, tubes, pipe).  Existing layer of elastomeric material is typically 

1-2 inches in depth.  Below this elastomeric material, the remaining depth of the 

pocket is filled with grout.   

B. Mechanically clean penetration to bare metal to remove any rust or 

flaking/peeling coatings on penetration. 

 

C. Prime inside of metal pocket with primer.  Apply primer using a brush or spray 

equipment according to manufactures’ directions.  Allow primer to fully dry. 

 

D. Prime surface of metal penetration to 3-inches above penetration pocket.  Apply 

primer using a brush or spray equipment according to manufactures’ directions.  

Allow primer to fully dry. 

 

E. Prepare 2-part Flashing Cement according to manufacturers’ mixing instructions. 

 

F. Pour Flashing Cement into pocket to level slightly above pocket edges; use a 

trowel to spread the material to obtain a full coverage coating to all edges of 

pocket and metal penetration.  Slope flashing cement in manner to prevent 

ponding of rainwater. 

 

1. Apply Flashing Cement at temperatures between 40F and 100F. 
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3.5 REPLACEMENT OF FASCIA/GRAVEL STOP 

 

A. Install missing fascia in sections fabricated, cut-to-size (typically 10-ft lengths) 

and coated to match existing manufacturer’s system. 

B. Attach new sections of fascia to gravel stop assembly (snap-on/friction fit). 

C. Use sheet metal screws every 12” inches to attach fascia to building exterior to 

provide additional reinforcement.   

 

 

3.6 MANUFACTURERS' SERVICES 

 

A. As specified in Section 01640, MANUFACTURERS’ SERVICES. 

 

 

3.7 CLEANUP 

 

A. Upon completion of the roofing installation, clean the site as follows: 

1. Dispose of waste material and debris resulting from this operation offsite. 

2. Remove spots and smears of asphalt or other material resulting from Work 

from flashings, gravel stops, and other surfaces not intended to be coated with 

such material. 

3. Do not damage surfaces during removal. 

4. Use solvents, if necessary, to satisfactorily clean the materials. 

5. Replace damaged surfaces resulting from the above operation at no 

additional compensation. 

 

 

 

 

---END OF SECTION--- 
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SECTION 07540 

THERMOPLASTIC MEMBRANE ROOFING 

 

 

PART 1 GENERAL 
 

1.1. SCOPE OF WORK 

 

A. Screenings Garage (Building 513):  Furnish all labor, materials, equipment and 

incidentals required to replace the existing roof with a TPO roof membrane as 

specified herein and on the Contract Drawings for the Screenings Garage Roof 

Area.   

 

1. Based on available construction and shop drawings, existing construction 

of this roof systems is as follows (Note:  Contractor to field verify all 

existing conditions): 

a. 1½” ribbed metal roof deck (Type B, 20 GA, galvanized), ½” 

gypsum board, tapered isocyanurate insulation, 0.060” EPDM.  

There are four (4) existing acrylic dome skylights with fall 

protection screens and insulating metal curbs that shall remain.   

2. Scope of Work: 

a. Remove and dispose of the existing roof system down to the metal 

deck.   

b. Remove and dispose of perimeter flashings metal. 

c. Remove existing wood nailers and replace with new nailers.   

d. Mechanically attach tapered isocyanurate insulation to the deck 

with a fastener density of 1 fastener every 2 sq.ft.  Tapered 

insulation system should have a minimum thickness of 1½ inches 

and a slope of 1/8” per foot.   

e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” 

per foot.  Roofing contractor to supply new drain hardware, i.e. 

drain bolts, drain rings and metal drain strainers.  Drain rings and 

strainers must be painted construction yellow. 

f. Fully adhere a 60 mil TPO membrane and flashing system. 
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g. Install new perimeter coping or counterflashing.  Metal shall be 

0.050”, mill finish aluminum with standard kynar color to match 

existing color.   

h. Provide Manufacturer’s 15 year labor and materials watertight 

warranty signed by roofing material's manufacturer and applicator. 

1. Warranty to cover all materials provided by roofing 

manufacturer. 

2. Warranty to include provision to allow Owner to make 

emergency repairs. 

 

B. Power Generation Building (Building 411):  Furnish all labor, materials, 

equipment and incidentals required to replace the existing roof with a TPO roof 

membrane as specified herein and on the Contract Drawings for the Power 

Generation Building Roof Areas.   

 

1. There are seven areas that comprise the entire roof of the Power 

Generation Building, and are shown on the Drawings as designated herein.  

Based on available construction and shop drawings, existing construction 

of these seven (7) roof systems are as follows (Note:  Contractor shall 

field verify all existing conditions): 

a. Main Rooftop:  1½” ribbed metal deck (22 GA, galvanized), 5/8” 

gypsum board, tapered isocyanurate insulation, ½” recovery board, 

and single-ply membrane (0.060” EPDM). 

b. Lower Rooftop:  majority of roof is 3½” precast concrete, 2” 

insulation, built-up roof with gravel/stone ballast (constructed in 

the 1950’s); newer areas (constructed in the 1990’s) around 

exhaust fans and HVAC unit are 1 ½” ribbed metal deck (18 GA, 

galvanized), tapered insulation, and 4-ply coal tar built up roof.   

c. Lower Penthouse Rooftop:  1½” ribbed metal roof (22 GA, 

galvanized), 5/8” gypsum board, tapered isocyanurate insulation, 

and single-ply membrane (0.060” EPDM). 

d. Upper Penthouse Rooftop:  1½” ribbed metal deck (20 GA, 

galvanized), tapered isocyanurate insulation, and single-ply 

membrane (0.060” EPDM). 

e. Caustic and Acid Tanks Rooftop:  1½” ribbed metal deck (22 GA, 

galvanized), 5/8” gypsum board, tapered isocyanurate insulation, 

and single-ply membrane (0.060” EPDM). 
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f. Hurst Boiler Room Rooftop:  1½” ribbed metal deck (18 GA), 5/8” 

gypsum board, tapered isocyanurate insulation, and single-ply 

membrane (0.060” EPDM). 

g. Emergency Generator Rooftop:  4” precast concrete, 2” ribbed 

metal deck, 0.060” EPDM flashing, and fluid applied membrane. 

 

2. Scope of Work: 

a. Remove and dispose of existing roof systems down to the metal 

and/or concrete decks on all areas of the roof.    

b. Remove and dispose of perimeter flashings metal.  

c. Remove existing wood nailers and replace with new nailers. 

d. Mechanically attach tapered isocyanurate insulation to the deck 

with a fastener density of 1 fastener every 2 sq.ft. fastener density.  

Tapered insulation system should have a minimum thickness of 1½ 

inches and a slope of 1/8” per foot.  

e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” 

per foot.  Roofing contractor to supply new drain hardware, i.e. 

drain bolts, drain rings and metal drain strainers.  Drain rings and 

strainers shall be painted construction yellow.  

f. Fully adhere a 60 mil TPO membrane and flashing system. 

g. Install new anti-skid walk pads around all roof-mounted equipment 

(HVAC units, exhaust fans/hoods/vents, and roof hatch), at step-

off points at top and bottom of ladders, and outside doorway 

thresholds.  Additionally, install walk pads to create walking paths 

between roof-mounted equipment, doorways and ladders at 

elevation changes.  Contractor shall submit roof plan with 

proposed anti-skid pad layout and walking paths for review and 

approval.   

h. Install new perimeter flashings metal on all roofs.  Metal shall be 

0.050”, mill finish aluminum with standard kynar color to match 

existing color.  

i. Provide Manufacturer’s 15-year labor and materials watertight 

warranty signed by roofing material's manufacturer and applicator. 

1. Warranty to cover all materials provided by roofing 

manufacturer. 
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2. Warranty to include provision to allow Owner to make 

emergency repairs. 

 

 

1.2. DEFINITIONS 

 

A. TPO:  Thermoplastic Polyolefin. 

 

B. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The 

NRCA Roofing and Waterproofing Manual" for definition of terms related to 

roofing work in this Section. 

 

C. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in 

SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened 

Roofing Systems," before multiplication by a safety factor. 

D. Factored Design Uplift Pressure:  The uplift pressure, calculated according to 

procedures in SPRI's "Wind Load Design Guide for Fully Adhered and 

Mechanically Fastened Roofing Systems," after multiplication by a safety factor. 

 

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. C165 - Standard Test Method for Measuring Compressive Properties of 

Thermal Insulations. 

2. C209 - Standard Test Methods for Cellulosic Fiber Insulating Board. 

3. C755 - Standard Practice for Selection of Vapor Retarders for Thermal 

Insulation. 

4. C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate 

Thermal Insulation Board. 

5. C1371 – Standard Test Method for Thermal Emittance. 

6. C1549 – Standard Test Method for Solar Reflectance. 

7. D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic 

Rubbers and Thermoplastic Elastomers - Tension. 

8. D471 – Standard Test Method for Rubber Property – Effect of Liquids. 

9. D573 – Standard Test Method for Rubber - Deterioration in an Air Oven. 

10. D624 - Standard Test Method for Tear Strength of Conventional 

Vulcanized Rubber and Thermoplastic Elastomers. 
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11. D746 - Standard Test Method for Brittleness Temperature of Plastics and 

Elastomers by Impact. 

12. D751 – Standard Test Method for Coated Fabrics. 

13. D816 - Standard Test Methods for Rubber Cements. 

14. D1079 – Terminology Relating to Roofing and Waterproofing. 

15. D1149 – Standard Test Methods for Rubber Deterioration - Cracking in an 

Ozone Controlled Environment. 

16. D1622 - Standard Test Method for Apparent Density of Rigid Cellular 

Plastics. 

17. D6878 – Specification for Thermoplastic Polyolefin Based Sheet 

Roofing. 

18. E108 – Test Methods for Fire Tests of Roof Coverings. 

19. E1980 – Standard Test Method for Solar Reflectance Index. 
 

A. Factory Mutual Global (FM):  Loss Prevention Data. 

 

1. 1-28, Wind Design. 

2. Fire Resistance Ratings of Building Materials 

 

B. Underwriters Laboratories Inc. (UL). 

 

1. Fire Resistance Directory. 

2. Roofing Materials and Systems Directory. 

 

C. Building Code: 

 

1. International Building Code, with City of Pittsburgh Amendments. 

 

D. Where reference is made to one of the above standards, the revision in effect at 

the time of bid opening shall apply. 

 

 
1.4 PERFORMANCE REQUIREMENTS 
 

A. 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. 
 
1. Underwriters Laboratory (UL) Class A Rating. 
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B. Material Compatibility:  Provide roofing materials that are compatible with one 
another under conditions of service and application required, as demonstrated by 
roofing membrane manufacturer based on testing and field experience. 

 
C. FMG Listing:  Provide roofing membrane, base flashings, and component 

materials that comply with requirements in FMG 4450 and FMG 4470 as part of a 
membrane roofing system and that are listed in FMG's "Approval Guide" for 
Class 1 or noncombustible construction, as applicable.  Identify materials with 
FMG markings. 

 
1. Fire/Windstorm Classification:  Class 1A- 90. 
 
2. Hail Resistance:  MH. 

 
D. Flashings:  Provide base flashings, perimeter flashings, detail flashings and 

component materials that comply with requirements and recommendations of the 
following: 

 
1. FMG 1-49 Loss Prevention Data Sheet for Perimeter Flashings. 

2. FMG 1-29 Loss Prevention Data Sheet for Above Deck Roof components. 

3. NRCA Roofing and Waterproofing Manual (Fifth Edition) for 
construction details and recommendations. 

4. SMACNA Architectural Sheet Metal Manual (Fifth Edition) for 
construction details. 

 

 

1.5 SUBMITTALS 

 

A. Administrative Submittals:  Proposed maintenance agreement. 

 

B. Shop Drawings:  for roofing system.  Include plans, elevations, sections, details, 

and attachments to other work.  

 

1. List of materials proposed for use including roofing materials, accessories, 

insulation, and fasteners. 

2. Manufacturer's specifications and installation instructions selected for use, 

including a description and profile of the complete system from the deck up. 

3. TPO Membrane – provide manufacturer’s data sheet with physical 

properties for TPO material, including: Weather resistance, heat aging, 

thickness, thickness over scrim, breaking strength, elongation at break, 

tear strength, puncture resistance, water absorption ozone resistance. 

4. Layout of tapered insulation, including slopes, and insulation fastening 

patterns for corner, perimeter, and field-of-roof locations 

5. Layout of anti-skid walk pads. 
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6. Documentation that anchoring system meets uplift requirements. 

 

C. Quality Control Submittals: 

 

1. A letter or other documentation from roofing materials Manufacturer stating 

that installer has been trained and approved to apply the roof system. 

2. Manufacturer's Certification of Compliance. 

3. Sample copy of warranty to be provided. 

4. Sample copy of maintenance agreement to be provided. 

4. Manufacturer's Certificate of Proper Installation. 

 

D. Contract Closeout Submittals: 

 

1. Manufacturer's Operation and Maintenance Manual, including sketches 

where applicable; recommendations for periodic inspections, care, and 

maintenance; identify common causes of damage with instructions for 

temporary patching until permanent repair can be made. 

2. Manufacturer's Certificate of Completion. 

3. Executed Maintenance Agreement. 

 

 

1.6 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Engage an installer with a minimum of 5 years of 

experience in the installation of roofing and flashing systems specified.  Installer 

shall be trained and approved, authorized or licensed by the roofing system 

Manufacturer to install the Manufacturer’s product; and who is eligible to receive 

the standard Manufacturer’s warranty of the specified length. 

 

B. Fire-Test-Response Characteristics:  Provide roofing materials with the fire-test-

response characteristics indicated as determined by testing identical products per 

test method indicated below by UL, FM, or another testing and inspecting agency 

acceptable to authorities having jurisdiction.  Identify materials with appropriate 

markings of applicable testing and inspecting agency. 

 

1. Exterior Fire-Test Exposure:  Class A; complying with ASTM E 108, for 

application and slopes indicated. 

 

C. Source Limitations:  Obtain components including roof insulation and fasteners 

for membrane roofing system from same manufacturer as membrane roofing or 

approved by membrane roofing manufacturer. 
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D. Pre-roofing Conference: 

 

1. Attendees:  Conduit pre-installation conference with the following present: 

Owner and Owner’s representatives, Construction Manager, Engineer, 

roof deck installer, roofing system materials Manufacturer’s 

representative, roofer, and all other subcontractors likely to be on the roof. 

2. Agenda:  Acceptability of the deck, roofing system materials 

Manufacturer’s specification selected, the materials, flashing details, roof 

warranty, and protection of the finished roofing system. 

3. Document proceedings, including corrective measures or actions required, 

and furnish copy of record to each participant. 

 

 

1.7 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver materials in their original, unopened containers, clearly labeled with 

Manufacturer's name, product brand name, approval or listing agency markings, 

date of manufacture, and such identifying numbers as are appropriate. 

 

B. Store liquid materials in their original undamaged containers in a clean, dry, 

protected location and within the temperature range required by the roofing system 

manufacturer.  Protect stored liquid materials from direct sunlight.  Discard and 

legally dispose if liquid materials that cannot be applied within its stated shelf life. 

 

C. 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. 

 

D. Handle and store roofing materials and place equipment in a manner to avoid 

permanent deflection of the roof deck. 

 

 

1.8 ENVIRONMENTAL REQUIREMENTS 

 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 

weather conditions, including temperature and precipitation, permit roofing 

system to be installed according to manufacturer’s written instructions and 

warranty requirements. 

 

B. Do not expose materials vulnerable to water or sun damage in quantities greater 

than can be weatherproofed the same day. 
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C. Asbestos:  Contractor must conduct its operations according to applicable 

requirements including but not limited to those established by: 

1. Occupation Safety and Health Administration (OSHA). 

2. Environmental Protection Agency (EPA). 

3. Department of Transportation (DOT). 

4. State or Local Air Pollution Control Authorities/Agencies. 

5. State or Local Solid Waste or Hazardous Waste Authorities/Agencies. 

6. State or Local Health Department(s). 

7. State or Local Building Code Authorities. 

8. Other federal, state or local agencies or authorities. 

 

 

1.9 WARRANTIES 

 

A. TPO Roofing Manufacturer’s Warranty:  Upon Completion of the work, furnish 

to the Owner the Manufacturer’s written and fully executed and signed warranty, 

certifying the performance of its products and the consistency of the properties of 

such products against defects in materials for a period of 15 years from the date of 

Substantial Completion. 

 

1. Special warranty includes membrane roofing, base flashings, roof 

insulation, fasteners, substrate board, roofing accessories, anti-skid 

walkways/pads, and other components of the membrane roofing system. 

2. Warranty Period:  15 years from the date of Substantial Completion. 

3. One warranty shall be supplied for each building (411 and 513). 

 

B. In the event the roof fails to perform as specified above, the Warrantor 

(Manufacturer) shall make, at his/her expense, repairs to the roof to make it 

watertight and enable it to perform as warranted. 

 

 

1.10 MAINTENANCE SERVICE  

 

A. Provide maintenance service for roof for each building (411 and 513) after it is 

substantially complete and placed in use for a period of 15 years. 

 

B. Maintenance Work:  Performed by trained employees of installer. 

 

C. Make thorough inspections of the roof system: 

 

1. At least twice a year and after severe storms (as defined by ALCOSAN). 
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2. Perform in spring and fall. 

3. Clear debris and remove from roof area. 

4. Unclog drains where applicable. 

5. Check drains, scuppers, pitch pans and downspouts where applicable. 

6. Check full field of roof for blisters, alligatoring, cracking, and loss of 

adhesion to substrate. 

7. Check roof edges, copings and flashings. 

8. Check roof penetrations and expansion joints where applicable. 

 

D. After inspections and in emergency situations, make repairs needed to keep roof 

in leak-free condition and to ensure service life of the warranty. 

 

 

PART 2 PRODUCTS 

2.1 THERMOPLASTIC POLYOLEFIN ROOFING MEMBRANE 

A. Fabric-Reinforced Thermoplastic Polyolefin (TPO) Sheet:  Uniform, flexible sheet 

formed from a thermoplastic polyolefin, internally fabric or scrim reinforced, and as 

follows: 

1. Manufacturers:  subject to compliance with requirements, provide products by 

one of the following: 

a. Carlisle SynTec Systems. 

b. Firestone Building Products Company. 

c. Johns Manville. 

d. GAF Materials Corporation. 

2. Thickness 60 mils (1.5 mm).  

 

3. Exposed Face Color: White  

4. Source Limitations:  Obtain components for roofing system from roof membrane 

manufacturer. 

 

 

2.2 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended 

use and compatible with membrane roofing and other roofing components. 
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1. Liquid-type auxiliary materials shall meet VOC limits of authorities having 

jurisdiction. 

B. Sheet Flashing:   

1. Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 55- 

mils thick (1.4mm), minimum, of same color as sheet membrane. 

C. Bonding Adhesive:  Manufacturer's standard solvent based bonding adhesive for 

membrane, and solvent-based bonding adhesive for base flashings. 

D. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application. 

E. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum 

bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

F. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel 

sheet, approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, pre-punched. 

G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-

resistance provisions in FMG 4470, designed for fastening membrane to substrate, and 

acceptable to membrane roofing system manufacturer. 

H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 

flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination 

reglets, cover strips, and other accessories. 

 

 

2.3 RIGID ROOF INSULATION 

 

A. General:  Provide preformed roof insulation boards manufactured or approved by 

TPO membrane manufacturer that comply with requirements and referenced 

standards, selected from manufacturer's standard sizes suitable for application, 

and of thicknesses indicated. 

 

B. Composite Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, 

Grade 2, HCFC-free, 20 psi with felt or glass-fiber mat facer on both major 

surfaces. 

1. Tapered Insulation Summary: 

a. Screenings Garage:  1.5 inch min, 1/8” slope 

b. Power Generation Bldg.: 1.5 inch min, 1/8” slope 

 

C. Provide preformed saddles, crickets, tapered edge strips, and other insulation 

shapes where indicated or needed for sloping to drain.  Fabricate to slopes 

indicated. 
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1. Cricket slope:  Double tapered insulation slope. 

2. Provide crickets at walls between drains to promote drainage. 

a. Factory precut or field-tapered insulation board, minimum 1-inch 

thick with top surface cut to a uniform, continuous slope of 1/4 

inch per foot minimum or as shown. Due to different roof sizes, 

fans, attachments and drain locations on these roofs, positive 

slope/fall shall be maintained to carry runoff to drains to keep any 

accumulation of standing water. 

b. Fabricate miters and edges to match abutting blocks. 

 

D. HD Isocyanurate Cover Board - a rigid insulation panel composed of a high-

density (100 psi), closed-cell polyisocyanurate foam core laminated to coated-

glass fiber-mat facer for use as a cover board or recover board, per manufacturer’s 

recommendations. 

1. Thickness:  ½” 

2. R Value:  2.5 

 

 

2.4  INSULATION ACCESSORIES 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended 

use and compatible with membrane roofing and existing roofing system. 

 

B. Insulation Adhesive:  Insulation manufacturer’s recommended full spread, low-rise two-

component urethane adhesive formulated to attach roof insulation to another insulation 

layer or substrate.   

 

C. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-

resistance provisions in FM 4470; designed for fastening roofing insulation components 

to substrate; tested by manufacturer for required pullout strength; and acceptable to 

roofing system manufacturer. 

 

D. Metal Flashing Sheet:  Provide metal flashing sheet matching type, thickness, finish, and 

profile of existing metal flashing and trim.  

 

E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing 

system manufacturer. 

 

 

2.5 ROOF WALKWAYS/ WALK PADS 

 

A. Nonskid, textured, in color to match roof membrane, TPO walk pads/rolls.  

 

B. Walkway pads to be supplied by membrane manufacturer. 
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1. Provide walkways/pads in locations described and indicated herein and on 

the Contract Drawings. 

 

 

2.6 FASTENERS 

 

A. Into Wood:  Zinc-coated, 12-gauge roofing nails with 1-inch diameter metal caps 

or heads and deformed shanks. 

 

B. 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. 

 

 

PART 3 EXECUTION 
 

3.1 PREPARATION 

 

A. Verify deck is firm, dry, clean, free of sharp edges, burrs, loose and foreign 

materials, oil, and grease, and reasonably smooth.   

 

B. Clean substrate of dust, debris, moisture, and other substances detrimental to 

roofing system installation according to roofing system manufacturer’s written 

instructions.  Remove sharp projections. 

 

C. Report immediately to Owner all cracks, breaks, holes, or other unusual 

irregularities in the surface. 

 

D. Fill surface joints and cracks wider than 1/4 inch with pourable sealer. 

 

E. Correct irregularities to deck/substrate that may cause ponding longer than 48 

hours. 

 

F. Provide removals of existing membrane roofing, flashing, insulation, stone 

ballast, and appurtenances as indicated on the Drawings or when and where 

required for the Project.  Maintain weathertight conditions at all times during any 

selective demolition work.  Disposal of demolished materials at approved off-site 

landfill. 

 

 

3.2 INSTALLATION, GENERAL 

 

A. Install a complete UL listed Class A system of compatible materials that will 

create a monolithic watertight single-ply roof membrane that is fully adhered to 

underlying insulation. 
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B. Comply with membrane Manufacturer's instructions. 

 

C. Follow membrane Manufacturer's standard details for all flashing and termination 

conditions not shown. 

 

D. Follow membrane Manufacturer's safety and weather conditions 

recommendations. 

 

E. Nailers: 

1. Install wooden nailer at the perimeter of each roof level, curb flashing, 

expansion joints, and similar penetrations. 

2. Firmly anchor nailers to resist a force of 75 pounds per linear foot in all 

directions. 

3. Thickness of Nailer:  Such that top of nailer is flush with the surface to 

which membrane is to be applied. 

4. A vertical nailer that will secure membrane at the horizontal plane may be 

used. 

 

F. Meet Factory Mutual Loss Prevention Data 1-28 requirements for I-90 uplift 

conditions. 
 

 

3.3 VAPOR-RETARDER INSTALLATION 

A. Install APP Base sheet heat welded to primed surface to repair or replace existing 

vapor barrier.  Always retain below.  To function effectively, vapor retarders or 

air barriers must prevent air movement into membrane roofing system. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to 

prevent air movement into membrane roofing system. 

 

 

3.4. INSULATION INSTALLATION 

 

A. Install insulation necessary for R-value or thickness shown in two or more layers. 

 

B. Provide sumps around roof drains. 

 

C. Fasten insulation so that it will meet requirements of Factory Mutual I-90 uplift. 

 

D. Position boards of first layer so end joints are staggered and edges are supported 

by roof deck. 
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E. Install additional layers with joints staggered or offset from those below. 

 

F On Metal Roof Deck: 

1. 100 percent mechanically fastened with a Factory Mutual approved 

fastener in the pattern and quantity recommended by insulation or 

mechanical fastener Manufacturer. 

2. Provide one fastener per 2 square feet of insulation board, unless otherwise 

specified by Manufacturer. 

 

G. On Concrete Decks: 

1. Fastened with materials and method recommended by insulation or 

roofing system manufacturer to meet specified wind resistance 

requirements. 

 

H. Do not install more insulation each day than can be covered with membrane 

before end of day or start of inclement weather. 

 

 

3.5 TPO ADHERED ROOFING MEMBRANE INSTALLATION 

 

A. Install roofing membrane over area to receive roofing according to membrane 

roofing system manufacturer's written instructions.  Unroll roofing membrane and 

allow to relax before installing. 

 

B. Start installation of roofing membrane in presence of membrane roofing system 

manufacturer's technical personnel. 

 

C. Accurately align roofing membrane and maintain uniform side and end laps of 

minimum dimensions required by manufacturer.  Stagger end laps.   

 

D. Bonding Adhesive:   

 

1. Apply solvent-based bonding adhesive to substrate and underside of 

roofing membrane at rate required by manufacturer and allow to partially 

dry before installing roofing membrane.  Do not apply bonding adhesive 

to splice area of roofing membrane. 

 

E. In addition to adhering, mechanically fasten roofing membrane securely at 

terminations, penetrations, and perimeter of roofing. 

 

F. Apply roofing membrane with side laps shingled with slope of roof deck where 

possible. 
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G. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and 

end laps of roofing membrane according to manufacturer's written instructions to 

ensure a watertight seam installation. 

 

H. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to 

seal cut edges of roofing membrane. 

 

I. Verify field strength of seams a minimum of twice daily and repair seam sample 

areas. 

 

J. Repair tears, voids, and lapped seams in roofing membrane that does not meet 

requirements. 

 

K. Spread sealant or mastic bed over deck drain flange at deck drains and securely 

seal roofing membrane in place with clamping ring. 

 

L. Install roofing membrane and auxiliary materials to tie in to existing roofing. 

 

 

3.6 TPO BASE FLASHING INSTALLATION 

 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates 

according to membrane roofing system manufacturer's written instructions. 

 

B. Apply solvent-based bonding adhesive to substrate and underside of sheet 

flashing at required rate and allow to partially dry.  Do not apply bonding 

adhesive to seam area of flashing. 

 

C. Flash penetrations and field-formed inside and outside corners with sheet 

flashing. 

 

D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  

Weld side and end laps to ensure a watertight seam installation. 

 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate 

through termination bars. 

 

 

3.7 WALKWAY INSTALLATION 

 

A. Flexible Walkways:  Install walkway products in locations described and 

indicated on Contract Drawings and as reviewed and approved layout plans.  Heat 

weld to substrate or adhere walkway products to substrate with compatible 

adhesive according to roofing system manufacturer's written instructions. 
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3.8 MANUFACTURER'S FIELD SERVICES 

 

A. Provide Manufacturer's representative at site for installation assistance, inspection 

and certification of proper installation.  See Section 01640, 

MANUFACTURER’S SERVICES for minimum on-site requirements of 

manufacturer’s representative. 

 

 

3.9 CLEANUP 

 

A. Remove spots and smears of adhesive, sealant, or other material resulting from 

the Work in this section from flashings, gravel stops, and other surfaces not 

intended to be coated with such material. 

 

B. During removal of spots and smears, ensure no damage will be done to the 

surfaces. 

 

C. Use solvents, if necessary, to satisfactorily clean the materials. 

 

 

3.10 PROTECTION OF INSTALLED WORK 

 

A. Limit traffic of personnel and equipment on completed roof to that deemed 

essential for completion of Project. 

 

 

3.11 ROOFING MEMBRANE FLOOD TESTING 

 

A. All roof areas shall be given a 24-hour, 1-inch minimum deep flood test.  Drains 

shall be plugged and barriers placed to contain the water.  Repairs if required shall 

be performed at no additional cost to the Owner.  In freezing weather, an 8-hour 

daytime test shall be sufficient with the written approval of the Construction 

Manager. 

 

 

3.12 Installation Details/Typical Details (See Appendix to Specification): 

 

Building Expansion Joints – Roof-to-Wall (Figure 5-6) 

Base Flashing for Wall-Supported Deck (TP-5) 

Metal Parapet Cap (Coping) and Base Flashing (TP-7) 

Equipment Support Curb (TP-10) 

Equipment Support Stand (TP-11) 
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Equipment Support Stand Leg (TP-12) 

Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated 

Metal Curb) (TP-13) 

Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated 

Metal Curb) (TP-14) 

Skylight, Scuttle and Smoke Vent (TP-15) 

Isolated Stack Flashing (TP-16) 

Plumbing Vent (TP-20A) 

Plumbing Vent (Field Wrap) (TP-20B) 

Pipe Penetration (Field Wrap) (TP-20C) 

Penetration Pocket (TP-21) 

Roof Drain (TP-22) 

 

 

 

---END OF SECTION--- 
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	PART 1 GENERAL
	1.
	A. Furnish all labor, materials, equipment and incidentals required for the repair of built-up bituminous roofing system and related work at the Dewatering Building (Building 400) as shown on the Drawings and as specified herein.
	B. Provide repaired built-up bituminous roofing system to match the current built-up roof system at existing building construction.
	C. Remove and dispose of existing materials as required immediately prior to new materials installation.
	1.2. SCOPE OF WORK.
	A. The scope of work is further defined as follows:
	1.3 REFERENCE STANDARDS
	1.4 SUBMITTALS
	A. Shop Drawings:
	1. Materials proposed for use, including roofing materials, insulation, coatings, fascia, sealant, and fasteners.
	2. Roofing materials Manufacturer's product data sheets and installation guidelines.


	1.5 QUALITY ASSURANCE
	A. Installer:
	1. Trained and approved, authorized or licensed by the roofing system Manufacturer to install the Manufacturer’s products and perform maintenance-type repairs with its products.
	2. Have a minimum of 5 years of experience in the installation and repair of roofing and flashing systems specified.
	B. Pre-roofing Conference:
	1. Attendees:  Conduct pre-roofing conference with the following present:  Owner and/or Owner’s representatives, Construction Manager, Contractor, Roofer, Manufacturer's representative for roofing system materials, and all other subcontractors likely ...


	1.6 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials in Manufacturer's original, unopened containers and rolls with labels intact and legible.  Labels on bitumen must show composition, softening point (SP) range, minimum flashpoint (FP), minimum finished blowing temperature (BT), an...
	B Handle roll goods so as to prevent damage to edge or ends.  Store roll goods on end.
	C Store rigid roof insulation materials on clean, raised platforms.

	1.7 ENVIRONMENTAL REQUIREMENTS

	A. Temperature:
	B. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is occurring.
	C. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed the same day:
	PART 2 PRODUCTS
	2.
	B. General
	1. Fire-retardant, gravel surfaced built-up bituminous roofing system selected from Manufacturer's specifications.
	2. Materials:  UL listed with finished assembly classified “A”.

	3. All Materials:  Furnished to match existing roofing system Manufacturer
	C. Non-nailable Deck, Manufacturer's specifications:  Johns Manville; 4GIG.
	2.

	1. As manufactured by roofing system materials Manufacturer.
	D. Vented Base Sheet:  Asphalt-coated glass fiber mat with mineral granules and pattern embossing to allow venting below the sheet meeting the requirements of ASTM D3672-86,
	1. As manufactured by roofing system materials Manufacturer.
	E. Finishing or Roofing Felt:  ASTM D2178, Type IV or VI asphalt-coated glass fiber mat.
	F. Sheathing Paper:  Rosin-sized building paper weighing 5 pounds per 100 square feet (2.5 kg per 10 sq.m) as manufactured by roofing system materials Manufacturer.
	G. Composition Flashing:
	1. Flashing sheet combining SBS polymer modified bitumen, polyester reinforcement, and mineral surfacing for application in hot asphalt as manufactured by:
	a. Johns Manville, DynaFlex.
	H. Fasteners:
	1. Into Insulation and Fiberboard:  A case-hardened, polymer coated, hex head #12 or #14 Screw for use in securing roof insulation to a metal, sizes 2 7/8” or larger to accommodate the crickets.
	a. UltraFast Screw/Plate, Johns Mansville.
	2. Into Wood:  Zinc-coated, 12-gauge roofing nails with 1-inch diameter metal caps or heads and deformed shanks.
	3. Into Metal Deck:  Fasteners as manufactured or approved by roofing system materials Manufacturer.

	I. Surfacing Gravel:
	1. Dense, well-worn river-run, hard, durable, and surface-dry, free of dust, clay, loam, sand, or other foreign substances and meeting the requirements of ASTM D1863, size No. 67.

	J. Plastic Roof Cement:  ASTM D4586, Type II.
	1. Johns Manville, MBR Utility Cement.
	K. Roof Walkways:  Slip-resistant asphalt plank, minimum size 1/2-inch thick by 1-foot by 2-foot, surfaced with ceramic granules to match existing roof color, as manufactured by:
	1. Johns Manville, DynaTred.
	2.

	B. Polyisocyanurate Foam Board:  Federal Specification HH-I-1972 GEN and HH-I-1972/2 with Factory Mutual Class I approval, minimum size 2 feet by 4 feet, as manufactured by:
	a. Johns Manville; Ultragard (Tapered Ultragard used at crickets) and E’NRG’Y 2.
	2.



	B. Johns Manville; FesCant Plus Cant Strip, used at vertical corners.

	PART 3 EXECUTION
	3.

	A. Conduct thorough inspection of the Dewatering Building roof system with Construction Manager:
	1. Check full field of roof for areas of soft/wet insulation.
	2. Check all pitch pockets (penetration pockets).
	3. Check roof edges and flashings (for alligatoring and cracking).
	4. Check gravel stop/fascia assemblies.
	3.
	a. Lay tapered insulation, where applicable, in accordance with insulation Manufacturer's instructions.
	1. Remove existing gravel, roof membrane and wet/soft insulation.
	D. Surfacing
	1. Apply built-up roofing system (membrane, insulation, felts, bitumen, flashing, surfacing, etc.) to match existing Johns Manville, Type 4GIG, Built-Up Roof (BUR) system, with the same materials, in the same number of layers of materials, and in acco...
	2. Cover repaired area with three layers of felt:
	3. Evenly distribute gravel and ensure bond with flood coat.  Extend gravel to bottom edge of cant strips.


	3.6 MANUFACTURERS' SERVICES
	A. As specified in Section 01640, MANUFACTURERS’ SERVICES.

	3.7 CLEANUP
	A. Upon completion of the roofing installation, clean the site as follows:
	1. Dispose of waste material and debris resulting from this operation offsite.
	2. Remove spots and smears of asphalt or other material resulting from Work from flashings, gravel stops, and other surfaces not intended to be coated with such material.
	3. Do not damage surfaces during removal.
	4. Use solvents, if necessary, to satisfactorily clean the materials.
	5. Replace damaged surfaces resulting from the above operation at no additional compensation.
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	PART 1 GENERAL
	1.
	1. Based on available construction and shop drawings, existing construction of this roof systems is as follows (Note:  Contractor to field verify all existing conditions):
	a. 1½” ribbed metal roof deck (Type B, 20 GA, galvanized), ½” gypsum board, tapered isocyanurate insulation, 0.060” EPDM.  There are four (4) existing acrylic dome skylights with fall protection screens and insulating metal curbs that shall remain.
	2. Scope of Work:
	a. Remove and dispose of the existing roof system down to the metal deck.

	b. Remove and dispose of perimeter flashings metal.
	c. Remove existing wood nailers and replace with new nailers.
	d. Mechanically attach tapered isocyanurate insulation to the deck with a fastener density of 1 fastener every 2 sq.ft.  Tapered insulation system should have a minimum thickness of 1½ inches and a slope of 1/8” per foot.
	e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” per foot.  Roofing contractor to supply new drain hardware, i.e. drain bolts, drain rings and metal drain strainers.  Drain rings and strainers must be painted construction yellow.
	f. Fully adhere a 60 mil TPO membrane and flashing system.
	g. Install new perimeter coping or counterflashing.  Metal shall be 0.050”, mill finish aluminum with standard kynar color to match existing color.
	h. Provide Manufacturer’s 15 year labor and materials watertight warranty signed by roofing material's manufacturer and applicator.
	1. Warranty to cover all materials provided by roofing manufacturer.
	2. Warranty to include provision to allow Owner to make emergency repairs.
	B. Power Generation Building (Building 411):  Furnish all labor, materials, equipment and incidentals required to replace the existing roof with a TPO roof membrane as specified herein and on the Contract Drawings for the Power Generation Building Roo...
	1. There are seven areas that comprise the entire roof of the Power Generation Building, and are shown on the Drawings as designated herein.  Based on available construction and shop drawings, existing construction of these seven (7) roof systems are ...
	a. Main Rooftop:  1½” ribbed metal deck (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, ½” recovery board, and single-ply membrane (0.060” EPDM).
	b. Lower Rooftop:  majority of roof is 3½” precast concrete, 2” insulation, built-up roof with gravel/stone ballast (constructed in the 1950’s); newer areas (constructed in the 1990’s) around exhaust fans and HVAC unit are 1 ½” ribbed metal deck (18 G...
	c. Lower Penthouse Rooftop:  1½” ribbed metal roof (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	d. Upper Penthouse Rooftop:  1½” ribbed metal deck (20 GA, galvanized), tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	e. Caustic and Acid Tanks Rooftop:  1½” ribbed metal deck (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	f. Hurst Boiler Room Rooftop:  1½” ribbed metal deck (18 GA), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	g. Emergency Generator Rooftop:  4” precast concrete, 2” ribbed metal deck, 0.060” EPDM flashing, and fluid applied membrane.
	2. Scope of Work:
	a. Remove and dispose of existing roof systems down to the metal and/or concrete decks on all areas of the roof.
	b. Remove and dispose of perimeter flashings metal.
	c. Remove existing wood nailers and replace with new nailers.
	d. Mechanically attach tapered isocyanurate insulation to the deck with a fastener density of 1 fastener every 2 sq.ft. fastener density.  Tapered insulation system should have a minimum thickness of 1½ inches and a slope of 1/8” per foot.
	e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” per foot.  Roofing contractor to supply new drain hardware, i.e. drain bolts, drain rings and metal drain strainers.  Drain rings and strainers shall be painted construction yellow.
	f. Fully adhere a 60 mil TPO membrane and flashing system.
	g. Install new anti-skid walk pads around all roof-mounted equipment (HVAC units, exhaust fans/hoods/vents, and roof hatch), at step-off points at top and bottom of ladders, and outside doorway thresholds.  Additionally, install walk pads to create wa...
	h. Install new perimeter flashings metal on all roofs.  Metal shall be 0.050”, mill finish aluminum with standard kynar color to match existing color.
	i. Provide Manufacturer’s 15-year labor and materials watertight warranty signed by roofing material's manufacturer and applicator.
	1. Warranty to cover all materials provided by roofing manufacturer.
	2. Warranty to include provision to allow Owner to make emergency repairs.
	1.

	A. TPO:  Thermoplastic Polyolefin.
	B. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.
	C. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before multiplication by a safety factor.
	D. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," after multiplication by a safety factor.

	1.3 REFERENCE STANDARDS
	A. Factory Mutual Global (FM):  Loss Prevention Data.
	1. 1-28, Wind Design.
	2. Fire Resistance Ratings of Building Materials

	1. International Building Code, with City of Pittsburgh Amendments.

	1.4 PERFORMANCE REQUIREMENTS
	A. 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.
	1. Underwriters Laboratory (UL) Class A Rating.
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing membrane manufacturer based on testing and field experience.
	C. FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply with requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible ...
	1. Fire/Windstorm Classification:  Class 1A- 90.
	2. Hail Resistance:  MH.
	D. Flashings:  Provide base flashings, perimeter flashings, detail flashings and component materials that comply with requirements and recommendations of the following:
	1. FMG 1-49 Loss Prevention Data Sheet for Perimeter Flashings.
	2. FMG 1-29 Loss Prevention Data Sheet for Above Deck Roof components.
	3. NRCA Roofing and Waterproofing Manual (Fifth Edition) for construction details and recommendations.
	4. SMACNA Architectural Sheet Metal Manual (Fifth Edition) for construction details.
	1.5 SUBMITTALS
	A. Administrative Submittals:  Proposed maintenance agreement.
	B. Shop Drawings:  for roofing system.  Include plans, elevations, sections, details, and attachments to other work.
	2. Manufacturer's specifications and installation instructions selected for use, including a description and profile of the complete system from the deck up.
	3. TPO Membrane – provide manufacturer’s data sheet with physical properties for TPO material, including: Weather resistance, heat aging, thickness, thickness over scrim, breaking strength, elongation at break, tear strength, puncture resistance, wate...
	4. Layout of tapered insulation, including slopes, and insulation fastening patterns for corner, perimeter, and field-of-roof locations
	5. Layout of anti-skid walk pads.
	6. Documentation that anchoring system meets uplift requirements.

	C. Quality Control Submittals:
	1. A letter or other documentation from roofing materials Manufacturer stating that installer has been trained and approved to apply the roof system.
	2. Manufacturer's Certification of Compliance.
	3. Sample copy of warranty to be provided.
	4. Sample copy of maintenance agreement to be provided.
	4. Manufacturer's Certificate of Proper Installation.

	D. Contract Closeout Submittals:
	1. Manufacturer's Operation and Maintenance Manual, including sketches where applicable; recommendations for periodic inspections, care, and maintenance; identify common causes of damage with instructions for temporary patching until permanent repair ...
	2. Manufacturer's Certificate of Completion.
	3. Executed Maintenance Agreement.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an installer with a minimum of 5 years of experience in the installation of roofing and flashing systems specified.  Installer shall be trained and approved, authorized or licensed by the roofing system Manufacture...
	B. Fire-Test-Response Characteristics:  Provide roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method indicated below by UL, FM, or another testing and inspecting agency acc...
	1. Exterior Fire-Test Exposure:  Class A; complying with ASTM E 108, for application and slopes indicated.
	C. Source Limitations:  Obtain components including roof insulation and fasteners for membrane roofing system from same manufacturer as membrane roofing or approved by membrane roofing manufacturer.

	D. Pre-roofing Conference:
	1. Attendees:  Conduit pre-installation conference with the following present: Owner and Owner’s representatives, Construction Manager, Engineer, roof deck installer, roofing system materials Manufacturer’s representative, roofer, and all other subcon...
	2. Agenda:  Acceptability of the deck, roofing system materials Manufacturer’s specification selected, the materials, flashing details, roof warranty, and protection of the finished roofing system.
	3. Document proceedings, including corrective measures or actions required, and furnish copy of record to each participant.


	1.7 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials in their original, unopened containers, clearly labeled with Manufacturer's name, product brand name, approval or listing agency markings, date of manufacture, and such identifying numbers as are appropriate.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by the roofing system manufacturer.  Protect stored liquid materials from direct sunlight.  Discard and lega...
	C. 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 protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of the roof deck.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions, including temperature and precipitation, permit roofing system to be installed according to manufacturer’s written instructions and warranty requi...
	B. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed the same day.
	C. Asbestos:  Contractor must conduct its operations according to applicable requirements including but not limited to those established by:
	1. Occupation Safety and Health Administration (OSHA).
	2. Environmental Protection Agency (EPA).
	3. Department of Transportation (DOT).
	4. State or Local Air Pollution Control Authorities/Agencies.
	5. State or Local Solid Waste or Hazardous Waste Authorities/Agencies.
	6. State or Local Health Department(s).
	7. State or Local Building Code Authorities.
	8. Other federal, state or local agencies or authorities.


	1.9 WARRANTIES
	A. TPO Roofing Manufacturer’s Warranty:  Upon Completion of the work, furnish to the Owner the Manufacturer’s written and fully executed and signed warranty, certifying the performance of its products and the consistency of the properties of such prod...
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, substrate board, roofing accessories, anti-skid walkways/pads, and other components of the membrane roofing system.
	2. Warranty Period:  15 years from the date of Substantial Completion.
	3. One warranty shall be supplied for each building (411 and 513).

	B. In the event the roof fails to perform as specified above, the Warrantor (Manufacturer) shall make, at his/her expense, repairs to the roof to make it watertight and enable it to perform as warranted.

	1.10 MAINTENANCE SERVICE
	A. Provide maintenance service for roof for each building (411 and 513) after it is substantially complete and placed in use for a period of 15 years.
	B. Maintenance Work:  Performed by trained employees of installer.
	C. Make thorough inspections of the roof system:
	1. At least twice a year and after severe storms (as defined by ALCOSAN).
	2. Perform in spring and fall.
	3. Clear debris and remove from roof area.
	4. Unclog drains where applicable.
	5. Check drains, scuppers, pitch pans and downspouts where applicable.
	6. Check full field of roof for blisters, alligatoring, cracking, and loss of adhesion to substrate.
	7. Check roof edges, copings and flashings.
	8. Check roof penetrations and expansion joints where applicable.

	D. After inspections and in emergency situations, make repairs needed to keep roof in leak-free condition and to ensure service life of the warranty.


	PART 2 PRODUCTS
	2.
	A. Fabric-Reinforced Thermoplastic Polyolefin (TPO) Sheet:  Uniform, flexible sheet formed from a thermoplastic polyolefin, internally fabric or scrim reinforced, and as follows:
	1. Manufacturers:  subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Systems.
	b. Firestone Building Products Company.
	c. Johns Manville.
	d. GAF Materials Corporation.

	2. Thickness 60 mils (1.5 mm).
	3. Exposed Face Color: White

	4. Source Limitations:  Obtain components for roofing system from roof membrane manufacturer.
	2.

	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing and other roofing components.
	1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

	B. Sheet Flashing:
	1. Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 55- mils thick (1.4mm), minimum, of same color as sheet membrane.
	C. Bonding Adhesive:  Manufacturer's standard solvent based bonding adhesive for membrane, and solvent-based bonding adhesive for base flashings.
	D. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application.
	E. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	F. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, pre-punched.
	G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination reglets, cover strips, and other accessories.
	2.3 RIGID ROOF INSULATION
	A. General:  Provide preformed roof insulation boards manufactured or approved by TPO membrane manufacturer that comply with requirements and referenced standards, selected from manufacturer's standard sizes suitable for application, and of thicknesse...
	B. Composite Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2, HCFC-free, 20 psi with felt or glass-fiber mat facer on both major surfaces.
	1. Tapered Insulation Summary:
	a. Screenings Garage:  1.5 inch min, 1/8” slope
	b. Power Generation Bldg.: 1.5 inch min, 1/8” slope


	C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated or needed for sloping to drain.  Fabricate to slopes indicated.
	1. Cricket slope:  Double tapered insulation slope.
	2. Provide crickets at walls between drains to promote drainage.

	D. HD Isocyanurate Cover Board - a rigid insulation panel composed of a high-density (100 psi), closed-cell polyisocyanurate foam core laminated to coated-glass fiber-mat facer for use as a cover board or recover board, per manufacturer’s recommendati...
	1. Thickness:  ½”
	2. R Value:  2.5


	2.4  INSULATION ACCESSORIES
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing and existing roofing system.
	B. Insulation Adhesive:  Insulation manufacturer’s recommended full spread, low-rise two-component urethane adhesive formulated to attach roof insulation to another insulation layer or substrate.
	C. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM 4470; designed for fastening roofing insulation components to substrate; tested by manufacturer for required pullout strength; and a...
	D. Metal Flashing Sheet:  Provide metal flashing sheet matching type, thickness, finish, and profile of existing metal flashing and trim.
	E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.

	2.5 ROOF WALKWAYS/ WALK PADS
	A. Nonskid, textured, in color to match roof membrane, TPO walk pads/rolls.
	1. Provide walkways/pads in locations described and indicated on Contract Drawings.

	2.6 FASTENERS
	A. Into Wood:  Zinc-coated, 12-gauge roofing nails with 1-inch diameter metal caps or heads and deformed shanks.

	B. 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.

	PART 3 EXECUTION
	3.
	B. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system installation according to roofing system manufacturer’s written instructions.  Remove sharp projections.
	C. Report immediately to Owner all cracks, breaks, holes, or other unusual irregularities in the surface.
	D. Fill surface joints and cracks wider than 1/4 inch with pourable sealer.
	E. Correct irregularities to deck/substrate that may cause ponding longer than 48 hours.
	F. Provide removals of existing membrane roofing, flashing, insulation, stone ballast, and appurtenances as indicated on the Drawings or when and where required for the Project.  Maintain weathertight conditions at all times during any selective demol...
	3.

	3.3 VAPOR-RETARDER INSTALLATION
	A. Install APP Base sheet heat welded to primed surface to repair or replace existing vapor barrier.  Always retain below.  To function effectively, vapor retarders or air barriers must prevent air movement into membrane roofing system.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.

	3.4. INSULATION INSTALLATION
	A. Install insulation necessary for R-value or thickness shown in two or more layers.
	B. Provide sumps around roof drains.
	C. Fasten insulation so that it will meet requirements of Factory Mutual I-90 uplift.
	D. Position boards of first layer so end joints are staggered and edges are supported by roof deck.
	E. Install additional layers with joints staggered or offset from those below.
	F On Metal Roof Deck:
	G. On Concrete Decks:
	1. Fastened with materials and method recommended by insulation or roofing system manufacturer to meet specified wind resistance requirements.

	H. Do not install more insulation each day than can be covered with membrane before end of day or start of inclement weather.

	3.5 TPO ADHERED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing according to membrane roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	B. Start installation of roofing membrane in presence of membrane roofing system manufacturer's technical personnel.
	C. Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	D. Bonding Adhesive:
	1. Apply solvent-based bonding adhesive to substrate and underside of roofing membrane at rate required by manufacturer and allow to partially dry before installing roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
	E. In addition to adhering, mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	F. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	G. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of roofing membrane according to manufacturer's written instructions to ensure a watertight seam installation.
	H. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of roofing membrane.
	I. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
	J. Repair tears, voids, and lapped seams in roofing membrane that does not meet requirements.
	K. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
	L. Install roofing membrane and auxiliary materials to tie in to existing roofing.
	3.6 TPO BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with sheet flashing.
	D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.
	3.7 WALKWAY INSTALLATION

	A. Flexible Walkways:  Install walkway products in locations described and indicated on Contract Drawings and as reviewed and approved layout plans.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to ...
	3.8 MANUFACTURER'S FIELD SERVICES
	A. Provide Manufacturer's representative at site for installation assistance, inspection and certification of proper installation.  See Section 01640, MANUFACTURER’S SERVICES for minimum on-site requirements of manufacturer’s representative.

	3.9 CLEANUP
	A. Remove spots and smears of adhesive, sealant, or other material resulting from the Work in this section from flashings, gravel stops, and other surfaces not intended to be coated with such material.
	B. During removal of spots and smears, ensure no damage will be done to the surfaces.
	C. Use solvents, if necessary, to satisfactorily clean the materials.

	3.10 PROTECTION OF INSTALLED WORK
	A. Limit traffic of personnel and equipment on completed roof to that deemed essential for completion of Project.

	3.11 ROOFING MEMBRANE FLOOD TESTING
	A. All roof areas shall be given a 24-hour, 1-inch minimum deep flood test.  Drains shall be plugged and barriers placed to contain the water.  Repairs if required shall be performed at no additional cost to the Owner.  In freezing weather, an 8-hour ...
	3.12 Installation Details/Typical Details (See Appendix to Specification):
	Building Expansion Joints – Roof-to-Wall (Figure 5-6)
	Base Flashing for Wall-Supported Deck (TP-5)
	Metal Parapet Cap (Coping) and Base Flashing (TP-7)
	Equipment Support Curb (TP-10)
	Equipment Support Stand (TP-11)
	Equipment Support Stand Leg (TP-12)
	Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated Metal Curb) (TP-13)
	Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated Metal Curb) (TP-14)
	Skylight, Scuttle and Smoke Vent (TP-15)
	Isolated Stack Flashing (TP-16)
	Plumbing Vent (TP-20A)
	Plumbing Vent (Field Wrap) (TP-20B)
	Pipe Penetration (Field Wrap) (TP-20C)
	Penetration Pocket (TP-21)
	Roof Drain (TP-22)
	---END OF SECTION---
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	1. Based on available construction and shop drawings, existing construction of this roof systems is as follows (Note:  Contractor to field verify all existing conditions):
	a. 1½” ribbed metal roof deck (Type B, 20 GA, galvanized), ½” gypsum board, tapered isocyanurate insulation, 0.060” EPDM.  There are four (4) existing acrylic dome skylights with fall protection screens and insulating metal curbs that shall remain.
	2. Scope of Work:
	a. Remove and dispose of the existing roof system down to the metal deck.

	b. Remove and dispose of perimeter flashings metal.
	c. Remove existing wood nailers and replace with new nailers.
	d. Mechanically attach tapered isocyanurate insulation to the deck with a fastener density of 1 fastener every 2 sq.ft.  Tapered insulation system should have a minimum thickness of 1½ inches and a slope of 1/8” per foot.
	e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” per foot.  Roofing contractor to supply new drain hardware, i.e. drain bolts, drain rings and metal drain strainers.  Drain rings and strainers must be painted construction yellow.
	f. Fully adhere a 60 mil TPO membrane and flashing system.
	g. Install new perimeter coping or counterflashing.  Metal shall be 0.050”, mill finish aluminum with standard kynar color to match existing color.
	h. Provide Manufacturer’s 15 year labor and materials watertight warranty signed by roofing material's manufacturer and applicator.
	1. Warranty to cover all materials provided by roofing manufacturer.
	2. Warranty to include provision to allow Owner to make emergency repairs.
	B. Power Generation Building (Building 411):  Furnish all labor, materials, equipment and incidentals required to replace the existing roof with a TPO roof membrane as specified herein and on the Contract Drawings for the Power Generation Building Roo...
	1. There are seven areas that comprise the entire roof of the Power Generation Building, and are shown on the Drawings as designated herein.  Based on available construction and shop drawings, existing construction of these seven (7) roof systems are ...
	a. Main Rooftop:  1½” ribbed metal deck (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, ½” recovery board, and single-ply membrane (0.060” EPDM).
	b. Lower Rooftop:  majority of roof is 3½” precast concrete, 2” insulation, built-up roof with gravel/stone ballast (constructed in the 1950’s); newer areas (constructed in the 1990’s) around exhaust fans and HVAC unit are 1 ½” ribbed metal deck (18 G...
	c. Lower Penthouse Rooftop:  1½” ribbed metal roof (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	d. Upper Penthouse Rooftop:  1½” ribbed metal deck (20 GA, galvanized), tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	e. Caustic and Acid Tanks Rooftop:  1½” ribbed metal deck (22 GA, galvanized), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	f. Hurst Boiler Room Rooftop:  1½” ribbed metal deck (18 GA), 5/8” gypsum board, tapered isocyanurate insulation, and single-ply membrane (0.060” EPDM).
	g. Emergency Generator Rooftop:  4” precast concrete, 2” ribbed metal deck, 0.060” EPDM flashing, and fluid applied membrane.
	2. Scope of Work:
	a. Remove and dispose of existing roof systems down to the metal and/or concrete decks on all areas of the roof.
	b. Remove and dispose of perimeter flashings metal.
	c. Remove existing wood nailers and replace with new nailers.
	d. Mechanically attach tapered isocyanurate insulation to the deck with a fastener density of 1 fastener every 2 sq.ft. fastener density.  Tapered insulation system should have a minimum thickness of 1½ inches and a slope of 1/8” per foot.
	e. All drains shall have 4’x4’ fully mitered sumps with a slope of ½” per foot.  Roofing contractor to supply new drain hardware, i.e. drain bolts, drain rings and metal drain strainers.  Drain rings and strainers shall be painted construction yellow.
	f. Fully adhere a 60 mil TPO membrane and flashing system.
	g. Install new anti-skid walk pads around all roof-mounted equipment (HVAC units, exhaust fans/hoods/vents, and roof hatch), at step-off points at top and bottom of ladders, and outside doorway thresholds.  Additionally, install walk pads to create wa...
	h. Install new perimeter flashings metal on all roofs.  Metal shall be 0.050”, mill finish aluminum with standard kynar color to match existing color.
	i. Provide Manufacturer’s 15-year labor and materials watertight warranty signed by roofing material's manufacturer and applicator.
	1. Warranty to cover all materials provided by roofing manufacturer.
	2. Warranty to include provision to allow Owner to make emergency repairs.
	1.

	A. TPO:  Thermoplastic Polyolefin.
	B. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.
	C. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before multiplication by a safety factor.
	D. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," after multiplication by a safety factor.

	1.3 REFERENCE STANDARDS
	A. Factory Mutual Global (FM):  Loss Prevention Data.
	1. 1-28, Wind Design.
	2. Fire Resistance Ratings of Building Materials

	1. International Building Code, with City of Pittsburgh Amendments.

	1.4 PERFORMANCE REQUIREMENTS
	A. 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.
	1. Underwriters Laboratory (UL) Class A Rating.
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing membrane manufacturer based on testing and field experience.
	C. FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply with requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible ...
	1. Fire/Windstorm Classification:  Class 1A- 90.
	2. Hail Resistance:  MH.
	D. Flashings:  Provide base flashings, perimeter flashings, detail flashings and component materials that comply with requirements and recommendations of the following:
	1. FMG 1-49 Loss Prevention Data Sheet for Perimeter Flashings.
	2. FMG 1-29 Loss Prevention Data Sheet for Above Deck Roof components.
	3. NRCA Roofing and Waterproofing Manual (Fifth Edition) for construction details and recommendations.
	4. SMACNA Architectural Sheet Metal Manual (Fifth Edition) for construction details.
	1.5 SUBMITTALS
	A. Administrative Submittals:  Proposed maintenance agreement.
	B. Shop Drawings:  for roofing system.  Include plans, elevations, sections, details, and attachments to other work.
	2. Manufacturer's specifications and installation instructions selected for use, including a description and profile of the complete system from the deck up.
	3. TPO Membrane – provide manufacturer’s data sheet with physical properties for TPO material, including: Weather resistance, heat aging, thickness, thickness over scrim, breaking strength, elongation at break, tear strength, puncture resistance, wate...
	4. Layout of tapered insulation, including slopes, and insulation fastening patterns for corner, perimeter, and field-of-roof locations
	5. Layout of anti-skid walk pads.
	6. Documentation that anchoring system meets uplift requirements.

	C. Quality Control Submittals:
	1. A letter or other documentation from roofing materials Manufacturer stating that installer has been trained and approved to apply the roof system.
	2. Manufacturer's Certification of Compliance.
	3. Sample copy of warranty to be provided.
	4. Sample copy of maintenance agreement to be provided.
	4. Manufacturer's Certificate of Proper Installation.

	D. Contract Closeout Submittals:
	1. Manufacturer's Operation and Maintenance Manual, including sketches where applicable; recommendations for periodic inspections, care, and maintenance; identify common causes of damage with instructions for temporary patching until permanent repair ...
	2. Manufacturer's Certificate of Completion.
	3. Executed Maintenance Agreement.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an installer with a minimum of 5 years of experience in the installation of roofing and flashing systems specified.  Installer shall be trained and approved, authorized or licensed by the roofing system Manufacture...
	B. Fire-Test-Response Characteristics:  Provide roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method indicated below by UL, FM, or another testing and inspecting agency acc...
	1. Exterior Fire-Test Exposure:  Class A; complying with ASTM E 108, for application and slopes indicated.
	C. Source Limitations:  Obtain components including roof insulation and fasteners for membrane roofing system from same manufacturer as membrane roofing or approved by membrane roofing manufacturer.

	D. Pre-roofing Conference:
	1. Attendees:  Conduit pre-installation conference with the following present: Owner and Owner’s representatives, Construction Manager, Engineer, roof deck installer, roofing system materials Manufacturer’s representative, roofer, and all other subcon...
	2. Agenda:  Acceptability of the deck, roofing system materials Manufacturer’s specification selected, the materials, flashing details, roof warranty, and protection of the finished roofing system.
	3. Document proceedings, including corrective measures or actions required, and furnish copy of record to each participant.


	1.7 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials in their original, unopened containers, clearly labeled with Manufacturer's name, product brand name, approval or listing agency markings, date of manufacture, and such identifying numbers as are appropriate.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by the roofing system manufacturer.  Protect stored liquid materials from direct sunlight.  Discard and lega...
	C. 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 protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of the roof deck.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions, including temperature and precipitation, permit roofing system to be installed according to manufacturer’s written instructions and warranty requi...
	B. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed the same day.
	C. Asbestos:  Contractor must conduct its operations according to applicable requirements including but not limited to those established by:
	1. Occupation Safety and Health Administration (OSHA).
	2. Environmental Protection Agency (EPA).
	3. Department of Transportation (DOT).
	4. State or Local Air Pollution Control Authorities/Agencies.
	5. State or Local Solid Waste or Hazardous Waste Authorities/Agencies.
	6. State or Local Health Department(s).
	7. State or Local Building Code Authorities.
	8. Other federal, state or local agencies or authorities.


	1.9 WARRANTIES
	A. TPO Roofing Manufacturer’s Warranty:  Upon Completion of the work, furnish to the Owner the Manufacturer’s written and fully executed and signed warranty, certifying the performance of its products and the consistency of the properties of such prod...
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, substrate board, roofing accessories, anti-skid walkways/pads, and other components of the membrane roofing system.
	2. Warranty Period:  15 years from the date of Substantial Completion.
	3. One warranty shall be supplied for each building (411 and 513).

	B. In the event the roof fails to perform as specified above, the Warrantor (Manufacturer) shall make, at his/her expense, repairs to the roof to make it watertight and enable it to perform as warranted.

	1.10 MAINTENANCE SERVICE
	A. Provide maintenance service for roof for each building (411 and 513) after it is substantially complete and placed in use for a period of 15 years.
	B. Maintenance Work:  Performed by trained employees of installer.
	C. Make thorough inspections of the roof system:
	1. At least twice a year and after severe storms (as defined by ALCOSAN).
	2. Perform in spring and fall.
	3. Clear debris and remove from roof area.
	4. Unclog drains where applicable.
	5. Check drains, scuppers, pitch pans and downspouts where applicable.
	6. Check full field of roof for blisters, alligatoring, cracking, and loss of adhesion to substrate.
	7. Check roof edges, copings and flashings.
	8. Check roof penetrations and expansion joints where applicable.

	D. After inspections and in emergency situations, make repairs needed to keep roof in leak-free condition and to ensure service life of the warranty.


	PART 2 PRODUCTS
	2.
	A. Fabric-Reinforced Thermoplastic Polyolefin (TPO) Sheet:  Uniform, flexible sheet formed from a thermoplastic polyolefin, internally fabric or scrim reinforced, and as follows:
	1. Manufacturers:  subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Systems.
	b. Firestone Building Products Company.
	c. Johns Manville.
	d. GAF Materials Corporation.

	2. Thickness 60 mils (1.5 mm).
	3. Exposed Face Color: White

	4. Source Limitations:  Obtain components for roofing system from roof membrane manufacturer.
	2.

	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing and other roofing components.
	1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

	B. Sheet Flashing:
	1. Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 55- mils thick (1.4mm), minimum, of same color as sheet membrane.
	C. Bonding Adhesive:  Manufacturer's standard solvent based bonding adhesive for membrane, and solvent-based bonding adhesive for base flashings.
	D. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application.
	E. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	F. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, pre-punched.
	G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination reglets, cover strips, and other accessories.
	2.3 RIGID ROOF INSULATION
	A. General:  Provide preformed roof insulation boards manufactured or approved by TPO membrane manufacturer that comply with requirements and referenced standards, selected from manufacturer's standard sizes suitable for application, and of thicknesse...
	B. Composite Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2, HCFC-free, 20 psi with felt or glass-fiber mat facer on both major surfaces.
	1. Tapered Insulation Summary:
	a. Screenings Garage:  1.5 inch min, 1/8” slope
	b. Power Generation Bldg.: 1.5 inch min, 1/8” slope


	C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated or needed for sloping to drain.  Fabricate to slopes indicated.
	1. Cricket slope:  Double tapered insulation slope.
	2. Provide crickets at walls between drains to promote drainage.

	D. HD Isocyanurate Cover Board - a rigid insulation panel composed of a high-density (100 psi), closed-cell polyisocyanurate foam core laminated to coated-glass fiber-mat facer for use as a cover board or recover board, per manufacturer’s recommendati...
	1. Thickness:  ½”
	2. R Value:  2.5


	2.4  INSULATION ACCESSORIES
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing and existing roofing system.
	B. Insulation Adhesive:  Insulation manufacturer’s recommended full spread, low-rise two-component urethane adhesive formulated to attach roof insulation to another insulation layer or substrate.
	C. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM 4470; designed for fastening roofing insulation components to substrate; tested by manufacturer for required pullout strength; and a...
	D. Metal Flashing Sheet:  Provide metal flashing sheet matching type, thickness, finish, and profile of existing metal flashing and trim.
	E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.

	2.5 ROOF WALKWAYS/ WALK PADS
	A. Nonskid, textured, in color to match roof membrane, TPO walk pads/rolls.
	1. Provide walkways/pads in locations described and indicated herein and on the Contract Drawings.

	2.6 FASTENERS
	A. Into Wood:  Zinc-coated, 12-gauge roofing nails with 1-inch diameter metal caps or heads and deformed shanks.

	B. 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.

	PART 3 EXECUTION
	3.
	B. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system installation according to roofing system manufacturer’s written instructions.  Remove sharp projections.
	C. Report immediately to Owner all cracks, breaks, holes, or other unusual irregularities in the surface.
	D. Fill surface joints and cracks wider than 1/4 inch with pourable sealer.
	E. Correct irregularities to deck/substrate that may cause ponding longer than 48 hours.
	F. Provide removals of existing membrane roofing, flashing, insulation, stone ballast, and appurtenances as indicated on the Drawings or when and where required for the Project.  Maintain weathertight conditions at all times during any selective demol...
	3.

	3.3 VAPOR-RETARDER INSTALLATION
	A. Install APP Base sheet heat welded to primed surface to repair or replace existing vapor barrier.  Always retain below.  To function effectively, vapor retarders or air barriers must prevent air movement into membrane roofing system.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.

	3.4. INSULATION INSTALLATION
	A. Install insulation necessary for R-value or thickness shown in two or more layers.
	B. Provide sumps around roof drains.
	C. Fasten insulation so that it will meet requirements of Factory Mutual I-90 uplift.
	D. Position boards of first layer so end joints are staggered and edges are supported by roof deck.
	E. Install additional layers with joints staggered or offset from those below.
	F On Metal Roof Deck:
	G. On Concrete Decks:
	1. Fastened with materials and method recommended by insulation or roofing system manufacturer to meet specified wind resistance requirements.

	H. Do not install more insulation each day than can be covered with membrane before end of day or start of inclement weather.

	3.5 TPO ADHERED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing according to membrane roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	B. Start installation of roofing membrane in presence of membrane roofing system manufacturer's technical personnel.
	C. Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	D. Bonding Adhesive:
	1. Apply solvent-based bonding adhesive to substrate and underside of roofing membrane at rate required by manufacturer and allow to partially dry before installing roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
	E. In addition to adhering, mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	F. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	G. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of roofing membrane according to manufacturer's written instructions to ensure a watertight seam installation.
	H. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of roofing membrane.
	I. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
	J. Repair tears, voids, and lapped seams in roofing membrane that does not meet requirements.
	K. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
	L. Install roofing membrane and auxiliary materials to tie in to existing roofing.
	3.6 TPO BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with sheet flashing.
	D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.
	3.7 WALKWAY INSTALLATION

	A. Flexible Walkways:  Install walkway products in locations described and indicated on Contract Drawings and as reviewed and approved layout plans.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to ...
	3.8 MANUFACTURER'S FIELD SERVICES
	A. Provide Manufacturer's representative at site for installation assistance, inspection and certification of proper installation.  See Section 01640, MANUFACTURER’S SERVICES for minimum on-site requirements of manufacturer’s representative.

	3.9 CLEANUP
	A. Remove spots and smears of adhesive, sealant, or other material resulting from the Work in this section from flashings, gravel stops, and other surfaces not intended to be coated with such material.
	B. During removal of spots and smears, ensure no damage will be done to the surfaces.
	C. Use solvents, if necessary, to satisfactorily clean the materials.

	3.10 PROTECTION OF INSTALLED WORK
	A. Limit traffic of personnel and equipment on completed roof to that deemed essential for completion of Project.

	3.11 ROOFING MEMBRANE FLOOD TESTING
	A. All roof areas shall be given a 24-hour, 1-inch minimum deep flood test.  Drains shall be plugged and barriers placed to contain the water.  Repairs if required shall be performed at no additional cost to the Owner.  In freezing weather, an 8-hour ...
	3.12 Installation Details/Typical Details (See Appendix to Specification):
	Building Expansion Joints – Roof-to-Wall (Figure 5-6)
	Base Flashing for Wall-Supported Deck (TP-5)
	Metal Parapet Cap (Coping) and Base Flashing (TP-7)
	Equipment Support Curb (TP-10)
	Equipment Support Stand (TP-11)
	Equipment Support Stand Leg (TP-12)
	Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated Metal Curb) (TP-13)
	Raised Curb Detail for Rooftop Air Handling Units and Ducts (Prefabricated Metal Curb) (TP-14)
	Skylight, Scuttle and Smoke Vent (TP-15)
	Isolated Stack Flashing (TP-16)
	Plumbing Vent (TP-20A)
	Plumbing Vent (Field Wrap) (TP-20B)
	Pipe Penetration (Field Wrap) (TP-20C)
	Penetration Pocket (TP-21)
	Roof Drain (TP-22)
	---END OF SECTION---






