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763512 - THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

Description:

This Special Provision is for the replacement of the top portion of the existing roofing system on the
control houses at drawbridge BR 3-153 in Rehoboth and BR 3-154 in Lewes and other associated repair work
related to the control house renovations.  

1.1 RELATED DOCUMENTS

A. Drawings, Specifications and general provisions of the Contract apply to this Section.

B. This section is subject to Section 100 of DelDOT Standard Specification Book, August 2016.

1.2 SUMMARY

A. Section Includes:

1. Adhered thermoplastic polyolefin (TPO) roofing system.
2. Roof insulation.

B. Related Requirements:

1. Special Provisions for "Sheet Metal Flashing and Trim" for metal roof flashings and
counterflashings.

1.3 DEFINITIONS

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The NRCA
Roofing and Waterproofing Manual" apply to work of this Section.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Roofing Conference: Conduct conference at Project site.

1. Meet with Owner, Contractor's testing and inspecting agency representative, roofing
installer, roofing system manufacturer's representative, and installers whose work
interfaces with or affects roofing, including installers of roof accessories and
roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including
manufacturer's written instructions.

3. Review and finalize construction schedule, and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and avoid
delays.

4. Examine deck substrate conditions and finishes for compliance with requirements,
including flatness and fastening.

5. Review any structural loading limitations of roof deck during and after roofing if
applicable.

6. Review base flashings, special roofing details, roof drainage, roof penetrations,
equipment curbs, and condition of other construction that affects roofing system.

7. Review governing regulations and requirements for insurance and certificates if
applicable.

8. Review temporary protection requirements for roofing system during and after
installation.

9. Review roof observation and repair procedures after roofing installation.
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1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and
attachments to other work, including:

1. Base flashings and membrane terminations.
2. Tapered insulation, including slopes.
3. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

C. Samples for Verification: For the following products:

1. Sheet roofing, of color required.
2. Metal termination bars
3. Insulation fasteners of each type, length and finish.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer and manufacturer.

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system
complies with requirements specified in "Performance Requirements" Article.

1. Submit evidence of compliance with performance requirements.

C. Product Test Reports: For components of roofing system, tests performed by manufacturer
and witnessed by a qualified testing agency.

D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.

E. Field quality-control reports.

F. Sample Warranties: For manufacturer's special warranties.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For roofing system to include in maintenance manuals.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed or FM Global
approved for roofing system identical to that used for this Project.

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing
system manufacturer to install manufacturer's product and that is eligible to receive
manufacturer's special warranty.

C. Final Inspection:

1. Manufacturer's representative shall provide a comprehensive final inspection after
completion of the roof system. All applicable errors must be addressed and final
punch list completed.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials to Project site in original containers with seals unbroken and
labeled with manufacturer's name, product brand name and type, date of manufacture,
approval or listing agency markings, and directions for storing and mixing with other
components.

B. Store liquid materials in their original undamaged containers in a clean, dry, protected
location and within the temperature range required by roofing system manufacturer. Protect
stored liquid material from direct sunlight.

1. Discard and legally dispose of liquid material 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 deck.

1.10 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit roofing system to be installed according to manufacturer's written
instructions and warranty requirements.

1.11 WARRANTY

A. Manufacturer agrees to repair or replace components of roofing system that fail in materials
or workmanship within specified warranty period.

1. Warranty includes roofing, base flashings, roof insulation, fasteners, cover boards,
roofing accessories, and other components of roofing system.

2. Warranty Period: 20 years from date of Substantial Completion.
3. Extension: Roofing Materials Manufacturer also guarantees to the original or first

subsequent owner the coverage shall be extended by 25% of the original guarantee
length, provided that the roof is inspected and maintained in accordance with the
MAINTENANCE section of this specification.

B. Contractor's Warranty: Submit roofing Installer's warranty, signed by Installer, covering the
Work of this Section, including all components of TPO roofing system such as: roofing, base
flashing, roof insulation, fasteners, cover boards, substrate boards, vapor retarders, for the
following warranty period:

1. Warranty Period: Two years from date of Substantial Completion.

Materials:

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements provide materials by the following:

1. GAF Materials Corporation.
2. GenFlex.
3. Approved equal
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B. Source Limitations: Obtain components including roof insulation and fasteners for roofing
system from same manufacturer as membrane roofing.

2.2 PERFORMANCE REQUIREMENTS

A. General Performance: Installed roofing and base flashings shall withstand specified uplift
pressures, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction. Roofing and
base flashings shall remain watertight.

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure
when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.

2. Impact Resistance: Roofing system shall resist impact damage when tested
according to ASTM D 3746 or ASTM D 4272.

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent
materials under conditions of service and application required, as demonstrated by roofing
manufacturer based on testing and field experience.

C. Roofing System Design: Provide membrane roofing system that is identical to systems that
have been successfully tested by a qualified testing and inspecting agency to resist uplift
pressure calculated according to ASCE/SEI 7, latest edition.

D. FM Global Listing: Roofing, base flashings, and component materials shall comply with
requirements in FM Global 4450 and FM Global 4470 as part of a membrane roofing system,
and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construction,
as applicable. Identify materials with FM Global markings.

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

E. Energy Performance: Provide roofing system with initial Solar Reflectance Index not less
than 0.78 when calculated according to ASTM C 1549, based on testing identical products
by a qualified testing agency.

2.3 TPO ROOFING

A. Fabric-Reinforced TPO Sheet: ASTM D 6878, internally fabric- or scrim-reinforced,
uniform, flexible TPO sheet.

1. Thickness: 60 mils, nominal.
2. Exposed Face Color: White.

2.4 AUXILIARY ROOFING MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use
and compatible with roofing.

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having
jurisdiction.

B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 55 mils thick,
minimum, of same color as TPO sheet.

C. Bonding Adhesive: Manufacturer's standard.
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D. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum
bars, approximately 1 by 1/8 inch thick; with anchors.

E. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with
corrosion- resistance provisions in FM Global 4470, designed for fastening roofing to
substrate, and acceptable to roofing system manufacturer.

F. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants,
termination reglets, and other accessories.

2.5 ROOF INSULATION

A. General: Preformed roof insulation boards manufactured by TPO roofing manufacturer,
selected from manufacturer's standard sizes suitable for application, of thicknesses indicated
and that produce FM Global-approved roof insulation.

B. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 3, felt or
glass-fiber mat facer on both major surfaces.

C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain.  Install and shim insulation boards to slope of 1/4 inch per 12
inches unless otherwise indicated.

2.6 INSULATION ACCESSORIES

A. General: Roof insulation accessories recommended by insulation manufacturer for intended
use and compatibility with roofing.

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with
corrosion- resistance provisions in FM Global 4470, designed for fastening roof insulation
to substrate, and acceptable to roofing system manufacturer.

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach
roof insulation to substrate or to another insulation layer as follows:

1. Bead-applied, low-rise, one-component or multicomponent urethane adhesive.

D. Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch
thick, factory primed.

1. Products: Subject to compliance with requirements.
a. USG Corporation; Securock.
b. Approved equal.

Construction Methods:

3.1 EXAMINATION

A. Remove any gravel that may be present on the roof.  Remove the existing multiply tar paper
or rubber membrane and the 2" rigid insulation.  Remove the existing vapor barrier to expose
the 1½" metal roofing, which is to remain.

B. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work:
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1. Verify that roof openings and penetrations are in place, curbs are set and braced, and
roof-drain bodies are securely clamped in place.

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at
penetrations and terminations and that nailers match thicknesses of insulation.

C. Examine surfaces for defects, rough spots, ridges, depressions, foreign material, moisture,
and unevenness. Photos should be taken of defects in roof deck and also noted on as-built
drawings. Repair substrate as necessary to provide substrate acceptable to the roof covering
system/insulation manufacturer.

1. Repair all existing metal roof deck, as directed by the Engineer, which is
damaged/deteriorated on a "unit price" basis.  An estimate of 10 square feet of
damaged/deteriorated metal roof deck replacement shall be included as shown in the
breakout sheet for Item 763569. The final contract price will be adjusted (up or
down) to reflect the actually quantity replaced, on a "per unit price" basis, as a
Change Order to the Contract. All replacement/ extra work shall be approved by the
Engineer, prior to the work being performed.

2. Install new metal roof decking with all edges properly supported by roof framing or
existing/adjacent metal deck; secure new metal decking utilizing the specified metal
deck-to-metal deck fasteners 6" O. C. along all edges.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing
installation according to roofing system manufacturer's written instructions. Remove sharp
projections.

B. Prevent materials from entering and clogging roof drains and conductors and from spilling
or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is
taking place or when rain is forecast.

3.3 ROOFING INSTALLATION, GENERAL

A. Install roofing system according to roofing system manufacturer's written instructions.

B. Complete terminations and base flashings and provide temporary seals to prevent water from
entering completed sections of roofing system at the end of the workday or when rain is
forecast. Remove and discard temporary seals before beginning work on adjoining roofing.

C. Verify that deck assembly and anchor installation complies with the requirements of roofing
manufacturer in order to secure the specified warranty.

3.4 INSULATION INSTALLATION

A. Coordinate installing roofing system components so insulation is not exposed to precipitation
or left exposed at the end of the workday.

B. Comply with roofing system and insulation manufacturer's written instructions for installing
roof insulation.

C. Install and shim insulation under area of roofing to conform to slopes indicated.
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D. Trim surface of insulation where necessary at roof drains so completed surface is flush and
does not restrict flow of water.

E. Install insulation with long joints of insulation in a continuous straight line with end joints
staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4
inch with insulation.

1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

F. Mechanically Fastened and Adhered Insulation: Install each layer of insulation to deck using
mechanical fasteners specifically designed and sized for fastening specified board-type roof
insulation to deck type.

1. Fasten first layer of insulation according to requirements in FM Global's "RoofNav"
for specified Windstorm Resistance Classification.

2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field
of roof.

3. Set each subsequent layer of insulation in ribbons of bead-applied insulation
adhesive, firmly pressing and maintaining insulation in place.

G. Install cover boards over insulation with long joints in continuous straight lines with end
joints staggered between rows. Offset joints of insulation below a minimum of 6 inches in
each direction. Loosely butt cover boards together and fasten to roof deck.

1. Fasten cover boards according to requirements in FM Global's "RoofNav" for
specified Windstorm Resistance Classification.

2. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.

3.5 ADHERED ROOFING INSTALLATION

A. Adhere roofing over area to receive roofing according to roofing system manufacturer's
written instructions. Unroll roofing and allow to relax before retaining.

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel.

C. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions
required by manufacturer. Stagger end laps.

D. Bonding Adhesive: Apply to substrate and underside of roofing at rate required by
manufacturer, and allow to partially dry before installing roofing. Do not apply to splice area
of roofing.

E. In addition to adhering, mechanically fasten roofing securely at terminations, penetrations,
and perimeter of roofing.  

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

G. Seams: Clean seam areas, overlap roofing, and hot-air weld side and end laps of roofing and
sheet flashings according to manufacturer's written instructions, to ensure a watertight seam
installation.

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal
cut edges of sheet.

2. Verify field strength of seams a minimum of twice daily, and repair seam sample
areas.

3. Repair tears, voids, and lapped seams in roofing that do not comply with
requirements.
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H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roofing in place
with clamping ring.

3.6 BASE FLASHING INSTALLATION

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according
to roofing system manufacturer's written instructions.

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and
allow to partially dry. Do not apply to seam area of flashing.

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet
flashing.

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air 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 FLASHINGS - PENETRATIONS

A. General

1. Remove all loose existing flashing (i.e. metal, bituminous materials, mastic, etc.)
2. Flash all penetrations passing through the membrane.
3. The flashing seal must be made directly to the penetration.

B. Pipes, round supports, structural steel tubing, etc.

1. Flash penetrations with TPO Pre-Molded Pipe Flashings wherever possible. Do not
cut or patch TPO Pre-Molded Pipe Flashings to assist in their installation.

2. Flash penetrations using unreinforced membrane when the use of Pre-Molded TPO
Pipe Flashings is not possible.

3. Refer to The Manufacturers' Technical Information Sheet for minimum and
maximum pipe diameters that can be successfully flashed with Pre-Molded TPO
Pipe Flashings.

4. Structural Steel Tubing: Use a field-fabricated pipe flashing detail when the corner
radius is greater than 1/4" and the longest side of the tube does not exceed 4". When
the tube exceeds 4", use a standard curb detail including base-tie in and suitable
termination.

C. Roof Drains.

1. New installation specifications of cast iron drain.

a. Remove existing drain and flashing.
b. Once new drain bowl is installed and securely in place, provide a clean even

finish on the mating surfaces between the clamping ring and the drain bowl.
c. Install tapered insulation with suitable bonding surfaces around the drain to

provide a smooth transition from the roof surface to the drain. Slope into
drain cannot be greater than 4" in 12" for standard membrane and 1" in 12"
for reinforced membrane.
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d. Position the membrane and cut a hole for the roof drain allowing a 1/2" to
3/4" of membrane inside the clamping ring. Make round holes in the
membrane to align with clamping bolts (a paper punch may be used). Do
not cut the membrane back to the bolt holes.

e. Install Water Block Seal on the clamping ring seat flange below the
membrane. Install the roof drain clamping ring and all clamping bolts.
Tighten the clamping bolts to achieve constant compression.

f. Clamping rings shall be installed and watertight by the end of each
workday.

D. Pipe clusters and unusual shaped penetrations.

1. Fabricate penetration pockets to allow a minimum clearance of 1" between the
penetration(s) and all sides.

2. Secure penetration pockets and flash.
3. Fill penetration pockets with Pourable Sealer and mound to shed water. Pourable

Sealer must be a minimum of 2" deep and 1" thick around the penetrations.

E. Flexible penetrations. Provide a weather tight gooseneck set in Water Block Seal and secured
to the deck. Flash in accordance with Manufacturer's details.

3.8 FLASHINGS - WALLS, PARAPETS, CURBS OR SUPPORTS, ETC.

A. General: Using the largest pieces of TPO membrane practical, flash all walls, parapets, curbs,
etc., to the height of 8" or greater.

B. Evaluate Substrate: The following substrates require an overlayment of 5/8" exterior grade
plywood mechanically fastened in accordance with project designer's requirements.
1. Interior Gypsum board
2. Stucco
3. Cobblestone
4. Textured masonry
5. Corrugated metal panels
6. Other uneven substrates
7. All loose existing flashing must be removed.

C. Provide termination directly to the vertical substrate as shown on the drawings

D. Provide Intermediate Attachment: Intermediate attachment of membrane is required at 36"
intervals in accordance

1. The wall surface is smooth, without noticeable high spots or depressions (i.e.,
plywood, poured or precast concrete, or hollow core block or masonry walls where
joints are flush with masonry surface), and

2. The termination is either a Termination Bar or membrane that has been installed
underneath a coping to the outside edge of the wall.

3.9 FIELD QUALITY CONTROL

A. Testing Agency: The Contrator shall engage a qualified testing agency to inspect substrate
conditions, surface preparation, membrane application, flashings, protection, and drainage
components, and to furnish reports to DelDOT.

B. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to
inspect roofing installation on completion.
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C. Repair or remove and replace components of roofing system where inspections indicate that
they do not comply with specified requirements.

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine
if replaced or additional work complies with specified requirements.

3.10 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction period.
When remaining construction does not affect or endanger roofing, inspect roofing for
deterioration and damage, describing its nature and extent in a written report, with copies to
the Owner.  

B. Correct deficiencies in or remove roofing system that does not comply with requirements,
repair substrates, and repair or reinstall roofing system to a condition free of damage and
deterioration at time of Substantial Completion and according to warranty requirements.

C. Clean overspray and spillage from adjacent construction using cleaning agents and
procedures recommended by manufacturer of affected construction.

Method of Measurement:

The quantity of TPO Roofing will not be measured for payment but will be included in the building
renovation item. 

Any repair to the existing metal roof deck shall be measured per square foot (SF) of metal roof deck
replaced and accepted.  

Basis of Payment:

The work will be paid for at the contract bid price for lump sum for Item 763569 - Building
Renovation.  This price shall include all costs associated with furnishing and installing materials, labor tools,
testing and incidentals necessary to satisfactorily complete the work in accordance with the Contract Plans
and Special Provisions.

The lump sum bid for Item 763569 shall be the sum of the cost associated with the work performed
at each bridge listed. The breakout sheet provided in the Bid Proposal shall be completed and attached to the
Contractor's bid. Failure to submit the breakout sheet with the Bid Proposal will result in the Bid Proposal
being declared non-responsive and rejected. 

10/24/2018
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763513 - SHEET METAL FLASHING AND TRIM

Description:

This Special Provision is for the replacement of the existing 6" flashing system around the perimeter
of the roof of the control houses at drawbridge BR 3-153 in Rehoboth and BR 3-154 in Lewes and other
associated flashing and trim work related to the replacement of the existing roofing system.  

1.1 RELATED DOCUMENTS

A. Drawings, Specifications and general provisions of the Contract apply to this Section.

B. This section is subject to Section 100 of DelDOT Standard Specification Book, August 2016.

1.2 SUMMARY

A. Section Includes:

1. Formed low-slope roof sheet metal fabrications.

1.3 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of
penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall
materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review construction schedule. Verify availability of materials, Installer's personnel,
equipment, and facilities needed to make progress and avoid delays.

2. Review special roof details, roof drainage, roof-penetration flashing, equipment
curbs, and condition of other construction that affect sheet metal flashing and trim.

3. Review requirements for insurance and certificates if applicable.
4. Review sheet metal flashing observation and repair procedures after flashing

installation.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each manufactured product and accessory.

B. Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed

details. Distinguish between shop- and field-assembled work.
3. Include identification of material, thickness, weight, and finish for each item and

location in Project.
4. Include details for forming, including profiles, shapes, seams, and dimensions.
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5. Include details for joining, supporting, and securing, including layout and spacing
of fasteners, cleats, clips, and other attachments. Include pattern of seams.

6. Include details of termination points and assemblies.
7. Include details of expansion joints and expansion-joint covers, including showing

direction of expansion and contraction from fixed points.
8. Include details of roof-penetration flashing.
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets,

and counterflashings as applicable.
10. Include details of special conditions.
11. Include details of connections to adjoining work.
12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches.

C. Samples for Verification: For each type of exposed finish.

1. Sheet Metal Flashing: 12 inches long by actual width of unit, including finished
seam and in required profile. Include fasteners, cleats, clips, closures, and other
attachments.

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous
Fabrications: 12 inches long and in required profile. Include fasteners and other
exposed accessories.

3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For fabricator.

B. Product Certificates: For each type of coping and roof edge flashing that is SPRI ES-1 tested
and FM Approvals approved.

C. Product Test Reports: For each product, for tests performed by a qualified testing agency.

D. Sample Warranty: For special warranty.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in
maintenance manuals.

1.8 QUALITY ASSURANCE

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal
flashing and trim similar to that required for this Project and whose products have a record
of successful in-service performance.

1. For copings and roof edge flashings that are SPRI ES-1 tested and FM Approvals approved,
shop shall be listed as able to fabricate required details as tested and approved.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that
might cause staining, denting, or other surface damage. Store sheet metal flashing and trim
materials away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and
trim installation.
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1.10 WARRANTY

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal
flashing and trim that shows evidence of deterioration of factory-applied finishes within
specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D
2244.

b. Chalking in excess of a No. 8 rating when tested according to ASTM D
4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

Finish Warranty Period: 20 years from date of Substantial Completion. 

Materials:

2.1 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction. Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing
Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions
and profiles shown unless more stringent requirements are indicated.

C. FM Approvals Listing: Manufacture and install copings that are listed in FM Approvals'
"RoofNav" and approved for windstorm classification, Class 1-90. Identify materials with
name of fabricator and design approved by FM Approvals.

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 SHEET METALS

A. General: Protect mechanical and other finishes on exposed surfaces from damage by
applying strippable, temporary protective film before shipping.

B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to
ASTM A 653/A 653M, G90 coating designation; prepainted by coil-coating process to
comply with ASTM A 755/A 755M.

1. Surface: Smooth, flat.
2. Exposed Coil-Coated Finish:

a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing
not less than 70 percent PVDF resin by weight in both color coat and clear
topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

3. Color: As selected by Architect from manufacturer's full range.

185M

Addendum No. 1 
October 24, 2018



4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with
minimum total dry film thickness of 0.5 mil.

2.3 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other
miscellaneous items as required for complete sheet metal flashing and trim installation and
as recommended by manufacturer of primary sheet metal unless otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended by
manufacturer of primary sheet metal.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps
or factory-applied coating. Provide metal-backed EPDM or PVC sealing
washers under heads of exposed fasteners bearing on weather side of metal.

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable
for metal being fastened.

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule
matching internal gutter width.

2. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or
hot-dip galvanized steel according to ASTM A153/A153M.

C. Solder:

1. For Zinc-Coated (Galvanized) Steel: ASTM B 32,Grade Sn50, 50 percent tin and
50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape
1/2 inch wide and 1/8 inch thick.

E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant; of type,
grade, class, and use classifications required to seal joints in sheet metal flashing and trim
and remain watertight.

2.4 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and
trim in shop to greatest extent possible.

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply
with performance requirements, but not less than that specified for each application
and metal.

2. Obtain field measurements for accurate fit before shop fabrication.
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning,

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges
folded back to form hems.

4. Conceal fasteners and expansion provisions where possible. Do not use exposed
fasteners on faces exposed to view.

185N

Addendum No. 1 
October 24, 2018



B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation
to a tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and
within 1/8-inch offset of adjoining faces and of alignment of matching profiles.

C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation
to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide
for proper installation of elastomeric sealant according to cited sheet metal standard.

E. Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal
standard and by FM Global Property Loss Prevention Data Sheet 1-49 for application, but
not less than thickness of metal being secured.

G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use.
Rivet joints where necessary for strength.

H. Do not use graphite pencils to mark metal surfaces.

2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Copings: Fabricate in minimum 8 foot long, but not exceeding 12 foot long, sections.
Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support
edge of external leg and drill elongated holes for fasteners on interior leg. Miter corners,
fasten and seal watertight. Shop fabricate interior and exterior corners.

1. Coping Profile: Fig 3-4A according to SMACNA's "Architectural Sheet Metal
Manual."

2. Joint Style: Butted with expansion space and 6-inch- wide, exposed cover plate.
3. Fabricate from the Following Materials:

a. Galvanized Steel: 0.040 inch thick.

B. Roof-Penetration Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.019 inch thick.

C. Roof-Drain Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.016 inch thick.

Construction Methods:

3.1 EXAMINATION

A. The existing 6" flashing system around the perimeter of the roof is to be removed.  Remove
the 2"x6" nailer board and inspect fascia and metal roofing for deterioration and repair as
needed.  Existing vertical fascia panels to remain and properly incorporated into the new cap
flashing.
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B. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, substrate, and other conditions affecting
performance of the Work.

1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely

anchored.
3. Verify that air- or water-resistant barriers have been installed over sheathing or

backing substrate to prevent air infiltration or water penetration.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. General: Anchor sheet metal flashing and trim and other components of the Work securely
in place, with provisions for thermal and structural movement. Use fasteners, solder,
protective coatings, separators, sealants, and other miscellaneous items as required to
complete sheet metal flashing and trim system.

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform,
neat seams with minimum exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance. Verify shapes and dimensions of surfaces to be covered before
fabricating sheet metal.

3. Space cleats not more than 12 inches apart. Attach each cleat with at least two
fasteners. Bend tabs over fasteners.

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of
buckling and tool marks.

5. Torch cutting of sheet metal flashing and trim is not permitted.
6. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure- treated wood or other corrosive substrates, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating or by other permanent
separation as recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of stainless-steel sheet metal flashing and trim with bituminous
coating where flashing and trim contact wood, ferrous metal, or cementitious
construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on
cementitious or wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at maximum of 10 feet with no joints within 24 inches of corner or
intersection.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep,
filled with sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener
manufacturer to achieve maximum pull-out resistance.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.
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F. Seal joints as required for watertight construction.

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint
members not less than 1 inch into sealant. Form joints to completely conceal sealant.
When ambient temperature at time of installation is between 40 and 70 deg F, set
joint members for 50 percent movement each way. Adjust setting proportionately
for installation at higher ambient temperatures. Do not install sealant-type joints at
temperatures below 40 deg F.

2. Prepare joints and apply sealants to comply with requirements in the Special
Provisions for "Joint Sealants."

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin
edges of sheets with solder to width of 1-1/2 inches; however, reduce pre-tinning where
pre-tinned surface would show in completed Work.

1. Do not solder metallic-coated steel sheet.
2. Do not use torches for soldering.
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely.

Completely remove flux and spatter from exposed surfaces.
4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless

steel and acid flux. Promptly remove acid flux residue from metal after tinning and
soldering. Comply with solder manufacturer's recommended methods for cleaning
and neutralization.

H. Rivets: Rivet joints where necessary for strength.

3.3 ROOF FLASHING INSTALLATION

A. General: Install sheet metal flashing and trim to comply with performance requirements,
sheet metal manufacturer's written installation instructions, and cited sheet metal standard.
Provide concealed fasteners where possible, and set units true to line, levels, and slopes.
Install work with laps, joints, and seams that are permanently watertight and weather
resistant.

B. Copings: Anchor to resist uplift and outward forces according to recommendations in FM
Global Property Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for
required windstorm classification.

C. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with
installation of roofing and other items penetrating roof. Seal with elastomeric sealant and
clamp flashing to pipes that penetrate roof.

3.4 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within
1/8-inch offset of adjoining faces and of alignment of matching profiles.

3.5 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean and neutralize flux materials. Clean off excess solder.
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C. Clean off excess sealants.

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation instructions.
On completion of sheet metal flashing and trim installation, remove unused materials and
clean finished surfaces as recommended by sheet metal flashing and trim manufacturer.
Maintain sheet metal flashing and trim in clean condition during construction.

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures.

Method of Measurement:

The quantity of Sheet Metal Flashing and Trim will not be measured. It will be included in the
building renovation item. 

Basis of Payment:

All costs associated with furnishing and installing materials, labor tools and incidentals necessary to
complete the work shall be included in the lump sum cost bid for Item 763569 - Building Renovation.

10/24/2018
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