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August 9, 2023 ; r_erracon

City of Deer Park
710 East San Augustine Street
Deer Park, Texas 77536

Attn:  Mr. Bill Pedersen, P.E. — Director of Public Works

Re:  Additional Geotechnical Engineering Services
Dow Park Community & Recreation Center
710 East San Augustine Street
Deer Park, Texas
Terracon Project No. 92215424.Supplement2

Dear Mr. Pedersen:

Terracon Consultants, Inc. (Terracon) is pleased to submit our additional geotechnical
engineering recommendations for the project referenced above in Deer Park, Texas. This letter
should be considered a supplement to our original Geotechnical Engineering Report (Terracon
Project No. 92215424, dated December 13, 2021). These additional services were authorized by
Mr. Brent Costlow, Assistant Director of Public Works with the City of Deer Park, through
electronic correspondence on July 31, 2023. The available field and laboratory test information
from our original report was used to help develop the recommendations contained in this
supplemental report.

Based on the information provided by L.A. Fuess Partners, we understand recommendations
regarding the backfilling of removed pier excavations and a summary of our discussion regarding
the indoor therapy pool were requested on June 27, 2023. The following recommendations were
also provided to L.A. Fuess Partners on June 27, 2023 via e-mail.

We understand that two existing footings may be in conflict with the proposed drilled-and-
underreamed footings and excavations associated with the therapy pool. If existing footings are
planned to be removed as part of the proposed construction, and the design of a strap beam at
the new footing location is not feasible, special care should be taken during the removal of the
footing to minimize disturbance of the surrounding soils. The excavations should then be
backfilled with select fill soils. The select fill soils placed up to 4 feet below final grade should be
compacted to at least 100 percent of the Standard Effort maximum dry density, and the select fill
soils placed within 4 feet below final grade should be compacted to at least 95 percent of the
Standard Effort maximum dry density. The proposed drilled-and-underreamed footings should
extend through any fill material and be placed to bear on native clay soils. If the excavation from
the removed footing is not beneath or adjacent to grade-supported elements, and the excavation
is not within the area of a new footing, the excavation may be backfilled with cement stabilized

sand or flowable fill (refer to the Demolition Considerations section of our original report).
Terracon Consultants, Inc. 11555 Clay Road, Suite 100  Houston, TX 77043
P [713] 690 8989 F [713] 690 8787  terracon.com

Environmental 0 Facilities @ Geotechnical a Materials
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Additionally, as discussed, we understand the indoor therapy pool is planned to be 4 to 5 feet
deep and will be grade-supported. We also understand the building floor slab is planned to be
structurally suspended, and that there will be a connection between the grade-supported slab and
the structurally suspended slab. We recommend a minimum of 12 inches of select fill be placed
beneath the indoor therapy pool slab. In addition, we recommend that select fill also be placed
around the perimeter of the therapy pool and extend a minimum of 5 feet beyond either the
perimeter of the building or 5 feet beyond the connection between grade-supported slabs and
structurally suspended and supported slabs. Due to the independence of the two types of slabs,
differential movements may occur. Any members or connections between the two slabs should
be designed such that they are tolerant to differential movements whenever possible. Additionally,
we recommend any plumbing fittings be flexible to allow for differential movement. Please refer
to our original report for select fill material requirements and recommendations regarding
placement and compaction.

We trust that the information contained herein meets your project needs at this time. Please note
that any items not specifically discussed above should be addressed as indicated in our original
report. Please contact us if you have any questions or if we can be of further assistance.

Sincerely,
Terracon Consultants, Inc.
(Texas Registration No. F-3272)
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SECTION 014516
FIELD TEST FOR WATER LEAKAGE (Add #1)

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Field test to determine resistance to water leakage in wall systems in accordance
with performance requirements indicated including joints in adjacent construction
which are designed to remain permanently closed and watertight.

2. Roofing Field Quality Control:

a. Pull Tests

b.  Adhesion Tests

C. Roof Drainage/Water Test.

d. Infrared Thermographic Survey

Contractor will pay costs of testing laboratory for any test.
DEFINITIONS

Water Leakage: Any uncontrolled water that appears on any normally exposed interior
surfaces, that is not contained or drained back to exterior, or that can cause damage to
adjacent materials or finishes. Water contained within drained flashings, gutters, and
sills is not considered water leakage.

SUBMITTALS

Field Quality Control Reports: Written report of testing and inspection required by “Field
Quality Control”.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E 699 for testing indicated.
Field Water Spray Testing: Selective field testing will be conducted in accordance with
AAMA Standard 501.2 “Quality Assurance and Diagnostic Water Leakage Field Check

of Installed Storefronts, Curtainwalls, and Sloped Glazing Systems”.

1. Water Spray Test without Air Pressure Difference: Designated areas shall be
tested according to AAMA 501.2 and shall not evidence water penetration.

2.  Test shall be performed prior to installation of interior finishes.

FIELD TEST FOR WATER LEAKAGE
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! Wator PonotrationTest with-Static-Air-Pressure-Dilferonce: —Designatea-areas
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» 7 bor shall includead; .  intororexder on.

Infrared Imaging requirements must adhere to ASTM C1153: This practice applies to
techniques that employ infrared imaging at night to determine the location of wet
insulation in roofing systems that have insulation above the deck in contact with the
waterproofing.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Refer to Technical Sections for performance requirements of each system or product to
be tested.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Acceptance of Surfaces and Conditions: Examine substrates to receive products and
systems and associated work for compliance with requirements and other conditions
affecting performance. Proceed only when unsatisfactory conditions have been
corrected in a manner complying with Contract Documents. Starting work within a
particular area will be construed as acceptance of surface conditions.

Scope: Field testing applies to the recreation center project (base bid scope, Volume
1). Field testing is not required at the bathhouse (Alternate scope, Volume 2)

INSTALLATION, GENERAL

Installation Quality Standards: In addition to standards listed elsewhere, perform Work
according to following, unless otherwise specified:

1. Respective manufacturer’s written installation instructions.
2. Accepted submittals.
3. Contract Documents.

Exterior wall construction shall be completed and shall be fully glazed to provide
complete wall installation. Work shall be done in strict accord with approved shop
drawings and job specifications.

FIELD QUALITY CONTROL TESTING

Testing Services, General: Testing and inspecting of representative areas of exterior
walls and roofs shall take place as installation proceeds to determine compliance of
installed assemblies with specified performance requirements.

FIELD TEST FOR WATER LEAKAGE
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3.4

3.5

Testing Agency Field Service: Engage a qualified independent testing agency
employed by Contractor and approved by Architect to perform field quality control.
Materials and installation failing to meet specified requirements shall be replaced at
Contractor's expense. Retesting of materials and installations failing to meet specified
requirements shall be done at Contractor’'s expense.

Water Spray Testing:

1. Field Testing shall be performed at curtainwalls and storefronts including but not
limited to the following:

a. Field Water Spray Testing per AAMA 501.2: Perform tests at intersals-and
locations-in-each-test-area-as-directed-by-Architect:-however. not less than
1-percent of total units or 5 units minimum, whichever is greater, shall be
tested for each type of glazing system and configuration. Test location at
curtain all shall be at Level 2 above the balcony. Test locations at storefront
shall be selected in field.

c. Test wall at 75-percent completion unless directed otherwise.

All joints or other conditions within designated areas where leakage may occur will be
tested.

Indoor side of wall in this area shall be unfinished and left open and unobstructed,
permitting full length of joints to be examined from indoor side.

If operable joints such as those around doors and operable parts of windows occur
within wall area involved, appropriate modifications both of procedure and performance
requirements will be made in respect to such joints.

TEST REPORTS

Testing laboratory shall be responsible for conducting and reporting tests, shall state in
report whether test specimen conforms to requirements of Contract Documents
approved drawings, and shall specifically note any deviations.

Testing laboratory shall submit its report directly to Contractor and Architect. Necessary
corrections shall be performed in presence of Architect. Tests shall be witnessed by
Architect/Consultant. Approval of test assembly and test results rests with the Architect.

Test Reports: Shall be prepared according to testing standard indicated.
REMEDIAL WORK BY CONTRACTOR

In event of failure to initially meet test requirements called for hereinabove, Contractor
and respective subcontractors shall, as required, redesign, rework, and/or re-fabricate,
reship and re-erect assemblies until said requirements are met, at no additional cost to
Owner.

FIELD TEST FOR WATER LEAKAGE
014516-3



DEER PARK COMMUNITY RECREATION CENTER, PHASE 2 BSW 21822
Deer Park, Texas August 14, 2023

3.6

Wherever leakage has occurred, joints shall be made watertight in manner acceptable
to Architect.

Remedial work involving use of curing-type compounds shall be allowed to set for one
week before it is re-checked for leakage.

After necessary remedial work has been completed, and required curing time, if any,
has elapsed, repaired joints shall be retested.

Should leakage still be found, further remedial measures shall be taken and checking
shall be repeated until joints in designated area are found to be satisfactory.

Re-checking, when required, shall be performed by testing laboratory originally
employed by Contractor.

ROOFING FIELD QUALITY CONTROL & TESTING

1. Pull Tests — Contractor shall perform pull tests on each metal deck area, number
of tests shall be as determined by the Roofing Manufacturer's Technical
Representative. Provide digital photographs (in JPG format) of each test process
step and provide written acceptance of test results by the Roofing Manufacturer’s

2. Adhesion Tests — Contractor shall perform adhesion tests on each deck and
substrate area, provide digital photographs (in JPG format) of each test process
step and provide written acceptance of test results by the Roofing Manufacturer’s
Technical Representative. Provide electronic copy of acceptance letter to Owner
Representative.

3. Roof Drainage/Water test: Schedule the roof drainage/water test on the cap
sheet and cap flashings of all roof areas with the Owner’'s, designated
representative. Provide a minimum of three (3) days advance notice of the
proposed date of the test. The test shall be conducted by the Contractor with the
Owner’s designated representative present just prior to Infrared Thermographic
Survey.

a. Prior to testing the roof, ensure that the membrane and flashings of the roof
are watertight and roof drainage system is intact and fully functional.
Damages resulting from the test shall be repaired by the Contractor at no
additional cost to the Owner.

b. Water test all roof areas prior to proceeding with the installation of the roof
cap ply.

c. Contractor shall correct all areas of ponding water or water retention at no
additional cost to the Owner. Repairs shall be made to achieve positive
drainage of rainwater. Standing water on completed roof system after 48
hours is unacceptable.

d. Document areas of the roof which may create adverse conditions.

FIELD TEST FOR WATER LEAKAGE
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Provide possible solutions, approved by the roof system manufacturer, in the

event conditions are found that may cause adverse affects/performance of
the roof system unrelated to the base bid contract roof work. Include
estimated costs.

Contractor shall correct conditions at no additional cost to the Owner if

deemed responsibility of contractor.

4. Flood Testing: Flood test roofing areas for leaks, according to recommendations
in ASTM D5957, after completing roofing and flashing but before overlying
construction is placed. Install temporary containment assemblies, plug or dam
drains, and flood with potable water.

Qoo

f.

g.

Flood test all lower level roofs and the balcony at east facade.

Spray test drains at upper roof.

Perform tests before overlying construction is placed.

Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of
1 inch (25 mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2
inches (51 mm) of clearance from top of base flashing.

Flood each area for 24 hours. Areas shall include each low roof and the
balcony.

After flood testing, repair leaks, repeat flood tests, and make further repairs
until roofing and flashing installations are watertight.

Cost of retesting is the responsibility of the Contractor.

5. Roofing system will be considered defective if it does not pass tests and
inspections.

END OF SECTION

FIELD TEST FOR WATER LEAKAGE
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SECTION 068316
GLASS-FIBER REINFORCED PLASTIC PANELS

PART 1 - GENERAL

1.1

1.2

A.

A.

B.

SUMMARY

Section Includes: Plastic sheet paneling and accessories, indicated, specified, or required for
installation.

SUBMITTALS
Product Data: Manufacturer’s technical literature for each product.

Samples for Verification: Samples in manufacturer's standard sizes.

PART 2 - PRODUCTS

2.1

22

23

A.

A.

A.

MANUFACTURERS

Acceptable Manufacturers: Subject to compliance with requirements of Contract Documents,
provide products by one of manufacturers listed alphabetically below. If not listed, submit as
substitution according to Division 01 Section “Substitution Procedures.”

1. Crane Composites, Inc.
2. Glasteel.

3. Marlite.

4, Newcourt, Inc.

5. Nudo Products, Inc.

6. Parkland Plastics, Inc.
MATERIALS

Glass-Fiber Reinforced Plastic Sheet Paneling: Gelcoat-finished, glass-fiber reinforced plastic
panels complying with ASTM D5319.

1. Surface-Burning Characteristics: As follows when tested by a qualified testing agency
according to ASTM E84. Identify products with appropriate markings of applicable testing
agency.

a. Flame-Spread Index: 25 or less.
b. Smoke-Developed Index: 450 or less.

2. Nominal Thickness: Not less than 0.075 inches.

3. Surface Finish: Smooth.

4. Color: As selected by the Architect from full range available.

ACCESSORIES

Trim Accessories: Manufacturer's standard vinyl extrusions designed to retain and cover edges
of panels. Provide division bars, inside corners, outside corners, and caps as needed to
conceal edges.

1. Color: Match panels.
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B. Concealed Mounting Splines: Continuous, H-shaped aluminum extrusions designed to fit into
grooves routed in edges of factory-laminated panels and to be fastened to substrate.
C. Adhesive: As recommended by plastic paneling manufacturer.
D. Sealant: Silicone sealant recommended by plastic paneling manufacturer and complying with

requirements in Division 07 Section "Joint Sealants.”

PART 3 - EXECUTION

3.1

A.

3.2

3.3

A.

B.

EXAMINATION

Acceptance of Surfaces and Conditions:

1. Examine surfaces and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the
Work.

2. Proceed only when unsatisfactory conditions have been corrected in a manner complying
with Contract Documents.

3. Starting Work within a particular area will be construed as acceptance of surface
conditions.

PREPARATION

Prepare substrate by sanding high spots and filling low spots as needed to provide flat, even
surface for panel installation.

Clean substrates of substances that could impair adhesive bond, including oil, grease, dirt, and
dust.

Condition panels by unpacking and placing in installation space before installation according to
manufacturer's written recommendations.

Lay out paneling before installing. Locate panel joints to provide equal panels at ends of walls
not less than half the width of full panels.

1. Mark plumb lines on substrate at locations for accurate installation.
2. Locate to allow clearance at panel edges according to manufacturer's written instructions.
INSTALLATION

Install plastic paneling according to manufacturer's written instructions.

Install panels and trim accessories in a full spread of adhesive.

END OF SECTION
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SECTION 075216
SBS MODIFIED BITUMINOUS MEMBRANE ROOFING (Add #1)

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Styrene-butadiene-styrene (SBS) modified bituminous membrane roofing.
2. Roof insulation and cover board.

3. Accessories indicated, specified, or required to complete installation.
DEFINITIONS

Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA Roofing Manual:
Membrane Roof Systems" apply to Work of this Section.

SUBMITTALS
Product Data: Manufacturer’s technical literature for each product necessary for installation.

1. Manufacturer's recommended methods of installation and data to demonstrate compliance with
specified requirements.

Shop Drawings: Detailed and dimensioned plans and large-scale details, indicating, but not limited to,
following:

Base flashings and membrane terminations.

Layout and thickness of roof insulation and cover board.

Tapered insulation, including slopes.

Crickets, saddles, and tapered edge strips, including slopes.

Roof insulation and cover board fastening patterns for corner, perimeter, and field-of-roof locations.
Attachments to other work.

2 e

Manufacturers Field Inspection Reports: Reports of each visit to Project made by representatives of
manufacturer required by “Field Quality Control” Article.

Manufacturer’s Project Acceptance Document: Certification that manufacturer and installer will warrant the
standing seam metal roofing for the specific site, design, details, and application indicated for this Project.

Hurricane Resistance: Certification that work of this Section complies with requirements.
Field Quality Control Reports: Reports of moisture testing.

Manufacturer's Special Warranty: Sample of unexecuted warranty stating obligations, remedies, limitations, and
exclusions.

Maintenance Data: For inclusion in maintenance manual required by appropriate Division 01 Section.

QUALITY ASSURANCE

SBS MODIFIED BITUMINOUS MEMBRANE ROOFING
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A. Manufacturer Qualifications: Company with not less than 10 years’ experience in producing products and
materials similar in design and extent to scope of this Project; with a record of successful in-service
performance; and with sufficient production capability, facilities, and personnel to produce required Work.

B. Installer Qualifications:

1.

Experience: Company with not less than ten years experience in performing specified Work similar in
design, products, and extent to scope of this Project; with a record of successful in-service performance;
and with sufficient production capability, facilities, and personnel to produce required Work.

2. Supervision: Maintain competent supervisor who is at Project during times specified Work is in
progress, and, who is experienced in installing systems similar to type and scope required for Project.
3. Manufacturer Qualification: Certified, approved, licensed, authorized, or acceptable to manufacturer to
install specified work.
4. Torch Applicators: Employ installers and supervisors certified through the NRCA/MRCA Certified
Roofing Torch Applicator (CERTA) program.
C. Manufacturers Technical Representative Qualifications: Direct employee of technical services department of

manufacturer with minimum of 10 years’ experience in providing recommendations, observations, evaluations,
and problem diagnostics. Sales representatives are not acceptable.

D. Pre-Installation Conference: Before beginning Work of this Section, conduct conference at Project site to
comply with requirements of applicable Division 01 Sections.

1.

Required Attendees:

a. Owner.

b. Architect.

C. Contractor, including supervisor.

d. Steel deck installer, including supervisor.

e. Roof-mounted equipment installers, including supervisor.
f. Installers of adjacent Work, including supervisors.

g. Manufacturer’s technical representative.

Minimum Agenda: Demonstrate understanding of Work required by reviewing and discussing
procedures for, but not limited to, following:

a. Review in detail specifications, roof plans and roof and flashing details.
b. Review and understand Factory Mutual and Underwriters Laboratories requirements and resolve
all conflicts between FM or UL specifications and the Architect's/manufacturer's specifications.

c. Designate which areas on site will be available for use as storage and working areas.

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

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

f. Review Contract Document requirements.

g. Review approved submittals.

h. Review, discuss, and coordinate installation procedures, including, but not limited to:

SBS MODIFIED BITUMINOUS MEMBRANE ROOFING
075216 - 2



DEER PARK COMMUNITY & RECREATION CENTERS, PHASE 2 BSW 21822

Deer Park, Texas August 14, 2023
1) Review structural loading limitations of deck during and after roofing.
2) Roof accessories and roof-mounted equipment.
3) Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and

1.5

1.6

1.7

condition of other construction that will affect roofing.

Review forecasted weather conditions and procedures for coping with unfavorable conditions.
Review temporary protection requirements for roofing system during and after installation.
Review roof observation and repair procedures after roofing installation.

Tour representative areas of required Work, discuss and evaluate for compliance with Contract
Documents, including substrate conditions, surface preparations, sequence of installation and
other preparatory Work performed by other installers.

— X

1) Examine deck substrate conditions for compliance with requirements, including flatness
and attachment to structural members.

3. Reports: Record discussions, including decisions and agreements reached, and furnish copy of record
to each party attending.

DELIVERY, STORAGE, AND HANDLING
Deliver roofing materials to Project site in original containers with seals unbroken and labeled with
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings,

and directions for storing and mixing with other components.

Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the
temperature range required by roofing system manufacturer.

1. Protect stored liquid material from direct sunlight.
2. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and
other sources.

1. Store in a dry location.
2. Comply with insulation manufacturer's written instructions for handling, storing, and protecting during
installation.

Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.
FIELD CONDITIONS

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.

WARRANTY

Special Manufacturer's Warranty: Manufacturer agrees to repair or replace components of roofing system that
fail in materials or workmanship within specified warranty period.

1. Only substitutes approved in writing by Owner/Architect prior to scheduled bid date will

SBS MODIFIED BITUMINOUS MEMBRANE ROOFING
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be considered.
2. Provide single source, single responsibility guarantee which covers membrane, insulation, bituminous
flashing, walkway pads and roof penetrations completed with manufacturer’s liquid flashing system.
3. Provide manufacturer's Guarantee equal to Johns Manville's Twenty (20) Year No Dollar Limit Peak

Advantage® Roofing System Guarantee. Guarantee to run from date of substantial completion.
Special Installer's Warranty: Submit roofing Installer's warranty, signed by Installer, covering the Work of this
Section, including all components of roofing system such as roof membrane, base flashing, roof insulation,
fasteners, cover boards, and walkway products, for the following warranty period:

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

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS

Basis of Design: Contract Documents are based on products specified below to establish a standard of quality.
Other manufacturers with products having equivalent characteristics may be considered, provided deviations
are minor and design concept expressed in Contract Documents is not changed, as judged by Architect.

1. Manufacturer: Johns Manville.
2. System: 2DID HW (Alt).
3 'Other pre-approved manufacturers:

a. Elevate (previously Firestone)
Substitutions:

1. When a particular make or trade name is specified, it shall indicate the standard required. Bidders
proposing substitutes shall submit following ten (10) days prior to bid date to Architect.

a.  Written request with explanation of why it should be considered.

b.  Manufacturer's literature and samples of requested substitutions.

c.  Three job references available for inspections within fifty miles of Architect where substitutes
were used under similar conditions.

2. Only substitutes approved in writing by Owner/Architect prior to scheduled bid date will be considered.
PERFORMANCE REQUIREMENTS
General Performance: Withstand uplift pressures, thermally induced movement, and exposure to weather

without failure due to defective manufacture, fabrication, installation, or other defects in construction.
Membrane roofing and base flashings shall remain watertight.

1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested
according to ASTM G152, ASTM G154, or ASTM G155.
2. Impact Resistance: Roof membrane shall resist impact damage when tested according to ASTM D3746,

ASTM D4272, or the "Resistance to Foot Traffic Test" in FM Approvals 4470.
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2.3

24

25

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

Roofing System Design: Roofing system identical to systems that have been successfully tested by qualified
testing and inspecting agency to resist uplift pressure indicated.

Wind Loads: As indicated in Section 014533 — Code Required Special Inspections.
Hurricane Resistance:

1. Miami-Dade County certified.
2. Texas Department of Insurance certified.

ROOFING MEMBRANE MATERIALS

Modified Base Ply:

1. Quality Standard: ASTM D6163, Type |, Grade S.

2. Description: SBS modified bitumen membrane with a fiber glass reinforcement. Nominal thickness shall
be 90 mils minimum. Weight shall be 55 Ibs. per 100 sf. nominal. Designed for hot asphalt application,

3. Basis of Design:

a. Manufacturer: Johns Manville.
b.  Product: DynaBase.

Modified Bitumen Cap Sheet:

1. Quality Standard: ASTM D6163, Type |, Grade G.

2. Description: Fiber glass reinforced, fire rated, SBS modified bitumen sheet with white granule surface.
Nominal thickness shall be 165 mils. Nominal weight shall be 106 Ibs. per 1 sq. roll. Designed for torch
application.

3. Basis of Design:

a. Manufacturer: Johns Manville.
b.  Product: DynaWeld Cap FR.

BASE FLASHING SHEET MATERIALS

Modified Bitumen Cap Sheet:

1. Quality Standard: ASTM D-6163, Type |, Grade G.

2. Description: Fiber glass reinforced, fire rated, SBS modified bitumen sheet with white granule surface.
Nominal thickness shall be 165 mils.  Nominal weight shall be 106 Ibs. per 1 sq. roll. Designed for
torch application.

3. Basis of Design:

a. Manufacturer: Johns Manville.
b.  Product: DynaWeld Cap FR.

RELATED ROOFING MATERIALS

Mastic Sealant: Polyisobutylene, plain or modified bitumen; nonhardening, nonmigrating, nonskinning, and
nondrying.
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2.6

Flashing Cement:

1. Description: Modified Bitumen flashing cement as recommended by roofing manufacturer.
2. Basis of Design:

a. Manufacturer: Johns Manville.
b.  Product: MBR Utility Cement.

Metal Flashing Sheet: As specified in Division 07 Section “Flashing and Sheet Metal.”

Penetrations:

1. Pitch pans are not allowed on the project.

2. Description: Manufacturer’s liquid flashing system that can be included in the roofing system guarantee
- two-component elastomeric sealant and polyester reinforcement.

3. Basis of Design:

a.  Manufacturer: Johns Manville.
b.  Product: PermaFlash System.

Roofing Granules: Ceramic-coated roofing granules, Number 11 screen size with 100 percent passing
Number 8 sieve and 98 percent of mass retained on Number 40 sieve, color to match roofing membrane.

Asphalt;
1. Quality Standard: ASTM D-312, Type IV.
2. Description: Supplied by a source acceptable to the primary roofing manufacturer and eligible for

inclusion under the coverage of the specified guarantee

Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required by roofing system manufacturer
for application.

Cold-Applied Polymer-Modified Asphalt Adhesive: Roof membrane manufacturer's standard solvent-and
asbestos-free, cold-applied adhesive, specially formulated for compatibility and use with roofing components.

Miscellaneous Accessories: Other materials not specifically described, but required for a complete and proper
installation of roofing, shall be selected by approved manufacturer and subject to approval of Architect.

Coating: White acrylic roof coating shall result in a roofing system that is Energy Star rated and has a minimum
SRl of 0.65 in accordance with ASTM E-903 and a minimum emissivity of 0.9 as determined by ASTM E-408

INSULATION

General: Preformed roof insulation boards manufactured or approved by roofing manufacturer, selected from
manufacturer's standard sizes suitable for application, of thicknesses indicated.

Faced Polyisocyanurate Board Insulation:

1. Type:
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a. Quality Standard: ASTM C1289, Type Il, Class 1:

1) At Roofs with Roof Pavers: 60 psi.
2) At Other Roofs: 25 psi.

b. Description: Glass-fiber reinforced cellulosic felt containing glass fibers on both sides.
C. Basis of Design:

1) Manufacturer; Johns Manville.
2) Product: ENRGY 3.

2. Minimum Thickness of Flat Insulation Boards:
a. First Layer: 2.6 inches.
b.  Second Layer: 28-inches ' Thickness as required for both layers to achieve R-value indicated

on the Drawings.

3. Minimum Slopes Created by Tapered Insulation:
a. At Crickets and Saddles: 1/2 inch per foot.
b.  Slope in Drain Sumps: 1/2 inch per foot with minimum thickness of 1-1/2 inches.
c.  Slope of Taper in Field: 1/4 inch per foot.

4, Minimum Density: 2.0 pcf.

5. Minimum R-Value: 5.6 per inch; total R-value of roof system not less than 38 125 (LTTR).

6. Board Size: 48 inches square.

2.7 COVER BOARD
A. Description: ASTM C1177, glass-mat, water-resistant gypsum substrate, 5/8 inch thick.

1. Moisture Absorption Rate: 5 percent or less by weight according to ASTM C473.
2. Surfaces Moisture Absorption: Nominal 1.0 grams or less according to ASTM C473.

B. Basis of Design:

1. Manufacturer: Georgia-Pacific LLC.
2. Product: DensDeck Prime StormX Roof Boards.

2.8 WALKWAY

A. Description: Preformed, skid-resistant boards consisting of modified asphalt, reinforcements and fillers with a
ceramic granule surface on both sides. Dimension shall be 32 inches square by 5/16 inch thick.

B. Basis of Design:

1. Manufacturer: Johns Manville.
2. Product: DynaTred Roof Walkway.

29 RELATED INSULATION MATERIALS

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

B. Insulation Cant Strips:
1. Quality Standard: ASTM C208, Type II, Grade 1.
2. Description: 4 by 4 inch perlite.

3. Basis of Design:

a. Manufacturer: Johns Manville.
b. Product: FesCant Plus.

C. Wood Nailer Strips: Comply with requirements in Division 06 Section “Miscellaneous Rough Carpentry.”

PART 3 - EXECUTION
3.1 EXAMINATION
A. Acceptance of Surfaces and Conditions:

1. Examine substrates to which SBS modified bituminous membrane roofing will be applied for compliance
with requirements and other conditions affecting performance.

a. Verify that roof openings and penetrations are in place and curbs are set and braced and that
roof drain bodies are securely clamped in place.

b. Verify that cants, blocking, curbs, and nailers are securely anchored to roof deck at
penetrations and terminations and that nailers match thicknesses of insulation.
c. Verify that surface plane flatness and fastening of steel roof deck complies with requirements.

d. Verify that deck is securely fastened with no projecting fasteners and with no adjacent units in
excess of 1/16 inch out of plane relative to adjoining deck.

2. Proceed only when unsatisfactory conditions have been corrected in a manner complying with Contract
Documents.
3. Starting Work within a particular area will be construed as acceptance of surface conditions.

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 penetrating substrate joints, 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 INSTALLATION, GENERAL

A Installation Quality Standards: In addition to standards listed elsewhere, perform work according to following,
unless otherwise specified:;

1. ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing."
2. Respective manufacturer’s written installation instructions.
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34

3.5

INSULATION INSTALLATION

Insulation Cant Strips: Install and secure preformed 45 degree insulation cant strips at junctures of roofing
membrane system with vertical surfaces or angle changes more than 45 degrees.

Install tapered insulation under area of roofing to conform to slopes indicated.

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

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

Install insulation under area of roofing to achieve required thickness in two or more layers with joints of each
succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.

Mechanically fasten and adhere insulation in not less than 2 layers.

1. Install first layer of insulation to deck using mechanical fasteners specifically designed and sized for
fastening specified board-type roof insulation to deck type to resist uplift pressure at corners, perimeter,

minus-25-degrees-F-of-equiviscous-temperature: ' Install layers of insulation to deck using mechanical

fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type
to resist uplift pressure at corners, perimeter, and field of roof.

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

1. Fasten cover boards 'with mechanical fasteners to resist uplift pressure at corners, perimeter, and field
of roof.

INSTALLATION OF ROOFING, GENERAL

Install roofing system according to roofing system manufacturer's written instructions, applicable
recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified
Bitumen Roofing," FM Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss
Prevention Data Sheet 1-29.

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.

1. Remove and discard temporary seals before beginning work on adjoining roofing.
Start installation of roofing in presence of manufacturer's technical personnel.

Where roof slope exceeds 1/2 inch per 12 inches, install roofing sheets parallel with slope.
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3.6

3.7

Coordinate installation of roofing system, so components of the roofing system not permanently exposed are
not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.

1. Provide tie-offs at end of each day's work to cover exposed roofing sheets with a course of coated felt
set in roofing cement or hot roofing asphalt, with joints and edges sealed.

2. Complete terminations and base flashings, and provide temporary seals to prevent water from entering
completed sections of roofing system.

3. Remove and discard temporary seals before beginning work on adjoining roofing.

Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate joints, entering
building, or damaging roofing system components or adjacent building construction.

INSTALLATION OF BASE-SHEET

Before installing, unroll base sheet, cut into workable lengths, and allow to lie flat for a time period
recommended by manufacturer for the ambient temperature.

Procedures:
1. Starting at the low edge of the roof, using base sheet, start with a 18 inch width.

2. Following 36 inch wide felts are to be applied full width, overlapping the preceding felts by 3 inches
(sidelaps and endlaps) so that at least 1 ply of felt covers the substrate at all locations.

3. Install each felt so that it is firmly and uniformly set, without voids, into the hot asphalt.

4, Asphalt temperatures should be 400 degrees F, or at Equiviscous Temperature (EVT), whichever is
higher (but not more than 455 degrees F).

5. Asphalt should be applied just in front of the roll of felt at a nominal rate of 23 Ibs. per square over the
entire surface. Asphalt must bleed out from the sidelaps at all locations.

6. Lightly broom base sheet to ensure proper adhesion.
a. Dry edges of any depth will not be tolerated and must be corrected prior to installation of the

modified bitumen cap sheet to avoid creating dry voids within the membrane assembly.
INSTALLATION OF SBS-MODIFIED BITUMINOUS CAP SHEET

Before installing, unroll cap sheet, cut into workable lengths, and allow to lie flat for a time period recommended
by manufacturer for the ambient temperature at which cap sheet will be installed.

Procedures:

1. Provide chalk lines to ensure a consistent and straight application of the cap sheet.

2. Set the roll in the course to be followed and unroll completely. Then re-roll both ends to the middle of
the roll.

3. Using the propane torch, apply the flame to the surface of the coiled portion of the roll until the surface
reaches the proper application temperature.

4. The flame should be moved from side to side and the membrane slowly unrolled while pressing onto the
underlying surface.

5. Do not overheat roll. Minimum 4 inch side laps and endlaps

a. Torch across the full width of the roll, then along the 4 inch lap area of previously installed roll

making an L-shape. All laps shall be checked and where necessary
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3.8

3.9

re-sealed and buttered using a rounded trowel. Focus heat on the modified bitumen roll and
not the insulation board.

b. Modified asphalt must bleed out past the edge of the sheet by approximately 1/4 inch. Before
the asphalt has an opportunity to cool, drop loose white granules into the fluid bitumen.

Install manufacturer’s liquid applied flashing system that is fully warrantable for the roof system guarantee’s
term in accordance with manufacturer’s published details and instructions.

INSTALLATION OF FLASHING AND STRIPPING
Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations
through roof; secure to substrates according to roofing system manufacturer's written instructions and as
follows:
1. Backer Sheet Application: Mechanically fasten backer sheet to walls or parapets.

a. Seal all laps.

2. Flashing Sheet Application: Torch-apply flashing sheet to substrate.

a. Perform torch application according to NFPA 241, including two-hour fire watch after torches
have been extinguished.

Extend base flashing up walls or parapets a minimum of 8 inches above roofing membrane and 4 inches onto
field of roofing membrane.

Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.

Install roofing cap sheet stripping where metal flanges and edgings are set on roofing according to roofing
system manufacturer's written instructions.

Roof Drains: Set 30 by 30 inch 4 pound lead flashing in bed of asphaltic adhesive on roofing.

1. Cover lead flashing with roofing cap sheet stripping, and extend a minimum of 6 inches beyond edge of
metal flashing onto field of roofing.

2. Clamp roofing, metal flashing, and stripping into roof-drain clamping ring.

3. Install stripping according to roofing system manufacturer's written instructions.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to inspect substrate conditions, surface preparation,
membrane application, flashings, protection, and drainage components, and to furnish reports to Architect.
Perform one of the following tests:

1. Infrared Thermography: Testing agency surveys entire roof area using infrared color thermography in
accordance with ASTM C1153.

a. Perform tests before overlying construction is placed.

b. After infrared scan, locate specific areas of leaks by electrical capacitance/impedance testing or
nuclear hydrogen detection tests.

C. After testing, repair leaks, repeat tests, and make further repairs until roofing and flashing

installations are watertight.

1) Cost of retesting is Contractor's responsibility.
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3.10

3.1

3.12

d. Testing agency to prepare survey report of initial scan indicating locations of entrapped
moisture, if any.

2. Electrical Capacitance/lmpedance Testing: Testing agency surveys entire roof area for entrapped water
within roof assembly according to ASTM D7954.

a. Perform tests before overlying construction is placed.

b. After testing, repair leaks, repeat tests, and make further repairs until roofing and flashing
installations are watertight.
1) Cost of retesting is Contractor's responsibility.

c. Testing agency to prepare survey report indicating locations of entrapped moisture, if any.

3. Nuclear Hydrogen Detection Testing: Testing agency surveys entire roof area for entrapped water within
roof assembly according to ANSI/SPRI/RCI NT-1.

a. Perform tests before overlying construction is placed.

b. After testing, repair leaks, repeat tests, and make further repairs until roofing and flashing
installations are watertight.
1) Cost of retesting is Contractor's responsibility.

c. Testing agency to prepare survey report indicating locations of entrapped moisture, if any.

Inspection: Principal representative of manufacturer supplying roofing system perform the following:

1. Two in-progress inspections and provide written confirmations.

2. One final inspection after work completion shall be made in the company of the Owner's representative
and Architect.

ADJUSTING

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.

CLEANING

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

PROTECTION
Protect roofing system from damage and wear during remainder of construction period. When remaining

construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its
nature and extent in a written report, with copies to Architect and Owner.

END OF SECTION
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SECTION 076113
STANDING SEAM METAL ROOFING (Add #1)

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

Section Includes: Standing seam metal roof panels, custom fabricated or on-site roll formed,
underlayment, roof insulation, pipe flashing, and accessories indicated, specified, or required to
complete installation.

SUBMITTALS

Product Data: Manufacturer’s technical literature for each product indicated, specified, or required.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for each type of roof panel and accessory.

Shop Drawings: Detailed and dimensioned plans, elevations, and large-scale details. Distinguish
between factory- and field-assembled work.

1. Include details of edge conditions, side-seam and end lap joints, panel profiles, corners,
anchorages, closures, and special details.
2. Include details for joining and securing panels, pattern of seams, layout of fasteners, cleats, clips,

and other attachments.

Include details of termination points and assemblies, including fixed points.

Include details of roof penetrations eaves, ridges, valleys, rakes, crickets, and counterflashings.
Include details of connections to adjoining work.

Include details for gutters and downspouts.

Include copings, showing pattern of seams and layout of fasteners, cleats, clips, and other
attachments.

Nookw

Samples for Initial Selection: Full range of standard manufacturer's colors available, on samples of
sheet metal with factory-applied color finishes.

Samples for Verification: 12 inch long by actual width of unit, including finished seam and in required
profile; include fasteners, cleats, clips, and other attachments.

Hurricane Resistance: Certification that work of this Section complies with requirements.
Manufacturer’s Project Acceptance Document: Certification that manufacturer and installer will warrant
the standing seam metal roofing for the specific site, design, details, and application indicated for this

Project.

Manufacturers Field Inspection Reports: Reports of each visit to Project made by representatives of
manufacturer required by “Field Quality Control” Article.

Maintenance Data:

1. Include manufacturer’s instructions for maintenance of installed Work, including methods and
frequency recommended for maintaining optimum condition under anticipated use.

STANDING SEAM METAL ROOFING
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1.3

2.

Include precautions against cleaning products and methods which may be detrimental to finishes
and performance.

Manufacturer's Special Warranty: Sample of unexecuted warranty stating obligations, remedies,
limitations, and exclusions.

QUALITY ASSURANCE

Fabricator/Installer Qualifications:

1.

Experience: Company with not less than 5 years’ experience in custom fabrication of sheet metal
roofing, or authorized by portable roll-forming equipment manufacturer, to perform specified Work
similar in design, products, and extent to scope of this Project; with a record of successful in-
service performance; and with sufficient production capability, facilities, and personnel to produce
required Work.

Supervision: Maintain competent supervisor who is at Project during times specified Work is in
progress, and, who is experienced in installing systems similar to type and scope required for
Project.

Manufacturer Qualification: Certified, approved, licensed, authorized, or acceptable to
manufacturer to install specified work.

UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of
producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain
UL certification of portable roll-forming equipment for duration of work.

Pre-Installation Conference: Before beginning Work of this Section, conduct conference for this Section
and other roofing Sections at Project to comply with requirements of applicable Division 01 Sections.

1.

Required Attendees:

a. Owner.

b. Architect.

C. Contractor, including supervisor.

d. Metal roof panel installer, including supervisor.
e. Manufacturer’s technical representative.

Minimum Agenda: Installer shall demonstrate understanding of Work required by reviewing and
discussing procedures for, but not limited to, following:

a. Tour representative areas of required Work, discuss and evaluate for compliance with
Contract Documents, including substrate conditions, surface preparations, sequence of
installation and other preparatory Work performed by other installers.

b. Review Contract Document requirements.

Review approved submittals.

Review, discuss, and coordinate installation procedures, including, but not limited to:

oo

1) Examine deck substrate conditions for compliance with requirements, including
flatness and attachment to structural members.

2) Review structural loading limitations of deck during and after roofing.

3) Roof accessories and roof-mounted equipment.

4) Flashings, special roof details, roof drainage, roof penetrations, equipment curbs,
and condition of other construction that will affect metal roof panels.

STANDING SEAM METAL ROOFING
076113-2



DEER PARK COMMUNITY & RECREATION CENTERS, PHASE 2 BSW 21822

Deer Park, Texas August 14, 2023
e. Review forecasted weather conditions and procedures for coping with unfavorable

conditions.
3. Reports: Record discussions, including decisions and agreements reached, and furnish copy of

1.4

1.5

1.6

record to each party attending.
DELIVERY, STORAGE, AND HANDLING

Delivery: Deliver components, sheets, metal roof panels, and other manufactured items so as not to be
damaged or deformed. Package metal roof panels for protection during transportation and handling.

Handling: Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting,
and surface damage.

Storage: Stack metal roof panels on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal roof panels to ensure dryness. Do not store metal roof panels in
contact with other materials that might cause staining, denting, or other surface damage.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather conditions
permit metal roof panel work to be performed according to manufacturer's written instructions and
warranty requirements.

WARRANTY
Special Manufacturer's Weathertightness Warranty:

1. Warranty:  Single source warranty, without monetary limitation, including both labor and
materials, signed by standing seam metal roofing manufacturer, agreeing to warrant the
completed system and related work to be watertight within 20 years from date of substantial
completion.

2. Failures: Include, but are not limited to, following:

a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.

Special Manufacturer’s Finish Warranty:

1. Warranty: Standard form in which manufacturer agrees to repair finish or replace metal roof
panels that show evidence of deterioration of factory-applied finishes within 20 years from date of
substantial completion.

2. Deterioration: Includes, but is not limited to, following:

a. Color fading more than 5 Hunter units according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating according to ASTM D 4214.
C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Basis of Design: Contract Documents are based on products specified below to establish a

STANDING SEAM METAL ROOFING
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2.3

standard of quality. Other acceptable manufacturers with products having equivalent characteristics
may be considered, provided deviations are minor and design concept expressed in Contract
Documents is not changed, as judged by Architect.

1. Manufacturer: MBCI.
2. Products:

a. Bathhouse: Battenlock, Energy Star.
b. New Roof at Racquetball Courts: PBR.

3. Colors: As selected from manufacturer’s full range.

Acceptable Manufacturers: Subject to compliance with requirements of Contract Documents, provide
products by one of manufacturers listed alphabetically below. If not listed, submit as substitution
according to Division 01 Section “Substitution Procedures.”

Berridge Manufacturing Company.

Centria Architectural Systems.

MBCI.

Morin - A Kingspan Group Company.
PAC-Clad - Petersen Aluminum Corporation.

abhwd -

PERFORMANCE REQUIREMENTS

Air Infiltration: Air leakage through assembly of not more than 0.06 cubic feet per minute per square
foot of roof area when tested according to ASTM E1680 at following test-pressure difference:

1. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 foot-pounds per square
foot and greater of 75 percent of building live load or 50 percent of building design positive wind-
pressure difference.

2. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-pressure difference.

Water Penetration: No water penetration when tested according to ASTM E1646 at following test-
pressure difference:

1. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 foot-pounds per square
foot and greater of 75 percent of building live load or 50 percent of building design positive wind-
pressure difference.

2. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-pressure difference.

Roofing System Design: Metal roof panels identical to systems that have been successfully tested by a
qualified testing and inspecting agency to resist uplift pressure indicated.

Wind Loads: As indicated in Section 014533 — Code Required Special Inspections.
Hurricane Resistance:

1. Miami-Dade County certified.
2. Texas Department of Insurance certified.

SHEET METAL

STANDING SEAM METAL ROOFING
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2.5

26

2.7

Metallic-Coated Steel Sheet: Restricted flatness steel sheet metallic coated by hot-dip process and
prepainted by the coil-coating process to comply with ASTM A755.

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A653,
G90 coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A792,
Class AZ50 coating designation; structural quality. Prepainted by the coil-coating process to
comply with ASTM A755; nominal 22 gauge thickness; smooth, flat finish.

METAL PANELS

General: Provide factory-formed metal roof panels designed to be installed by lapping and
interconnecting raised side edges of adjacent panels with joint type indicated and mechanically
attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure plates,
and accessories required for weathertight installation.

1. Steel Panel Systems: Unless more stringent requirements are indicated, comply with
ASTM E1514.
UNDERLAYMENT MATERIALS

Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet
underlayment, a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface
laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing. Provide
primer when recommended by underlayment manufacturer.

1. Thermal Stability: Stable after testing at 240 degrees F according to ASTM D1970.

2. Low-Temperature Flexibility: Passes after testing at minus 20 degrees F according to
ASTM D1970.
INSULATION

Polyisocyanurate Board Insulation: ASTM C1289, Type Il, Class 1, Grade 2, felt or glass-fiber mat facer
on both major surfaces.

1. Compressive Strength: 20 pounds per square inch.
2. Size: 48 by 48 inches.
3

Thickness:
a. Base Layer: 1-1/2 inches.
b. Upper Layer: As required ' for both layers to achieve specified R-value.

Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof
insulation to another insulation layer with full-spread spray-applied, low-rise, two-component urethane
adhesive.

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

COVER BOARD

Description: ASTM C1177, glass-mat, water-resistant gypsum substrate, 58 ' 1/2 inch thick.

1. Moisture Absorption Rate: 5 percent or less by weight according to ASTM C473.
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2. Surfaces Moisture Absorption: Nominal 1.0 grams according to ASTM C473.

Basis of Design:

1. Manufacturer: Georgia-Pacific LLC.
2. Product: DensDeck Prime StormX Roof Boards.
ACCESSORIES

Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel sheet,
ASTM A653, G0 coating designation or ASTM A792, Class AZ50 coating designation unless otherwise
indicated. Provide manufacturer's standard sections as required for support and alignment of metal
panel system

Roof Panel Accessories: Provide components approved by roof panel manufacturer and as required for
a complete metal roof panel assembly including trim, copings, fasciae, corner units, ridge closures, clips,
flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal
roof panels unless otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal roof panels.

2. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-
cell laminated polyethylene; minimum 1 inch thick, flexible closure strips; cut or premolded to
match metal roof panel profile. Provide closure strips where indicated or necessary to ensure
weathertight construction.

3. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material
recommended by manufacturer.

Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and other
special pieces as required. Fabricate in minimum 96 inch long sections, of size and metal thickness
according to SMACNA's "Architectural Sheet Metal Manual." Furnish gutter supports spaced a
maximum of 36 inches o.c., fabricated from same metal as gutters. Provide wire ball strainers of
compatible metal at outlets. Finish gutters to match metal roof panels.

Downspouts: Formed from same material as roof panels. Fabricate in 10 foot long sections, complete
with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural
Sheet Metal Manual." Finish downspouts to match gutters.

Roof Curbs: Fabricated from same material as roof panels, 0.048 inch nominal thickness; with bottom of
skirt profiled to match roof panel profiles and with welded top box and integral full-length cricket.
Fabricate curb subframing of 0.060 inch nominal thickness, angle-, C-, or Z-shaped steel sheet.
Fabricate curb and subframing to withstand indicated loads of size and height indicated. Finish roof
curbs to match metal roof panels.

1. Insulate roof curb with 1 inch thick, rigid insulation.

Fasteners: Suitable fasteners designed to withstand design loads.

1. Exposed Fasteners: Heads matching color of sheet metal roofing using plastic caps or factory-
applied coating.

2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws, gasketed, with hex-
washer head.

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

4, Fasteners for Steel Sheet: Hot-dip galvanized steel according to ASTM A153,
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ASTM F2329, or Series 300 stainless steel.
Flashing and Trim:

1. Formed from same material as roof panels, prepainted with coil coating, minimum 0.022 in thick.

2. Provide flashing and trim as required to seal against weather and to provide finished appearance.

3 Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges,
fasciae, and fillers.

4, Finish flashing and trim with same finish system as adjacent metal roof panels.

Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15 mil dry film
thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur
components, and other deleterious impurities.

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

Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

Joint Sealant: ASTM C920; elastomeric silicone sealant; of type, grade, class, and use classifications
required to seal joints in metal roof panels and remain weathertight; and as recommended in writing by
metal roof panel manufacturer.

FABRICATION

Fabrication Quality Standard: SMACNA's Architectural Sheet Metal Manual.

Metal Roof Panels:

1. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible,

by manufacturer's standard procedures and processes and as necessary to fulfill indicated
performance requirements.

2. Comply with indicated profiles and with dimensional and structural requirements.

3. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of
panel.

4. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that

provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight
and minimize noise from movements within panel assembly.

On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be
fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and
warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment
manufacturer's written instructions and to comply with details shown.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with recommendations in
fabrication quality standard that apply to the design, dimensions, metal, and other characteristics of item
indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool
marks and that are true to line and levels indicated, with exposed edges folded
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B.

back to form hems.

2. End Seams: Fabricate nonmoving end seams with flat-lock seams. Tin edges to be seamed,
form seams, and solder.

3. Form non-expansion sealed but movable joints in metal to accommodate elastomeric sealant to
comply with SMACNA standards.

4, Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed
on faces of accessories exposed to view.

5. Fabricate cleats and attachment devices of size and metal thickness recommended by

SMACNA's "Architectural Sheet Metal Manual" or by metal roof panel manufacturer for
application, but not less than thickness of metal being secured.

FINISH
Appearance of Finished Work:

1. Variations in appearance of abutting or adjacent pieces are acceptable if they are within one half
of range of approved submittal samples.

2. Noticeable variations in same piece are not acceptable.

3. Variations in appearance of other components are acceptable if they are within range of
approved submittal samples and they are assembled or installed to minimize contrast as
determined by Architect.

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

PART 3 - EXECUTION

3.1

3.2

3.3

A.

EXAMINATION
Acceptance of Surfaces and Conditions:

1. Examine substrates to receive standing seam metal roof panels and associated work for
compliance with requirements and other conditions affecting performance.

a. Verify that substrates are sound, dry, smooth, clean, and securely anchored.
2. Proceed only when unsatisfactory conditions have been corrected in a manner complying with
Contract Documents.
3. Starting Work within a particular area will be construed as acceptance of surface conditions.
PREPARATION

Clean substrates of substances harmful to insulation, including removing projections capable of
interfering with insulation attachment.

Install sub-framing, furring, and other miscellaneous panel support members and anchorages according
to ASTM C754 and metal panel manufacturer's written recommendations.

INSTALLATION, GENERAL

Installation Quality Standards: In addition to standards listed elsewhere, perform work according to
following, unless otherwise specified:
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1. SMACNA's Architectural Sheet Metal Manual.
2. Respective manufacturer’s installation instructions.

3.4 INSULATION INSTALLATION

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

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

C. Installation Over Metal Decking:

1. Install base layer of insulation with end joints staggered not less than 12 inches in adjacent rows.

SC Y

@ ~oa

Locate end joints over crests of decking.

Install insulation in two or more layers.

Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

Make joints between adjacent insulation boards not more than 1/4 inch in width.

Fill gaps exceeding 1/4 inch with insulation.

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

Mechanically attach base layer of insulation using mechanical fasteners specifically
designed and sized for fastening specified board-type roof insulation to metal decks.

1) Fasten insulation according to requirements in FM Approvals' RoofNav for
specified Windstorm Resistance Classification.

2. Install upper layers of insulation, with joints of each layer offset not less than 12 inches from
previous layer of insulation.

a. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

b. Make joints between adjacent insulation boards not more than 1/4 inch in width.

C. Fill gaps exceeding 1/4 inch with insulation.

d. Cut and fit |nsulat|on W|th|n 1/4 inch of nallers prOJect|ons and penetrahons

e. ‘

] vor | Mechanically attach
upper layer of msu/atlon using mechan/ca/ fasteners spec:flcal/y designed and sized for
fastening specified board-type roof insulation to metal decks.

1)
accord/ng to reqUIrements in FM Approva/s RoofNav for specified Windstorm
Resistance Classification.
35 COVER BOARD INSTALLATION
A. 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.
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3.6

3.7

3.8

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to intersecting
sloping roof decks.

Cut and fit cover board tight to nailers, projections, and penetrations.

Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav assembly
requirements and FM Global Property Loss Prevention Data Sheet 1-29 for specified Windstorm
Resistance Classification, as follows:

wn

a. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly pressing
and maintaining insulation in place.

UNDERLAYMENT INSTALLATION

Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature
restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle
free, in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches
between courses. Overlap side edges not less than 3-1/2 inches. Roll laps with roller. Cover
underlayment within 14 days.

1. Apply over the entire roof surface.

FLASHING INSTALLATION

Rake Drip Edges: Install rake drip edge flashings under underlayment and fasten to roof deck.
Eave Drip Edges: Install eave drip edge flashings below underlayment and fasten to roof sheathing.

Pipe Flashings: Form flashing around pipe penetrations and asphalt shingles. Fasten and seal to
asphalt shingles as recommended by manufacturer.

METAL PANEL INSTALLATION

General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal
panels and other components of the Work securely in place, with provisions for thermal and structural
movement.

1. Shim or otherwise plumb substrates receiving metal panels.

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Install
screw fasteners in predrilled holes.

3. Locate and space fastenings in uniform vertical and horizontal alignment.

4, Install flashing and trim as metal panel work proceeds.

5 Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end
laps to avoid a four-panel lap splice condition.

6. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. Fasten
flashings and trim around openings and similar elements with self-tapping screws.
7. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

Fasteners: Use stainless-steel fasteners for surfaces exposed to the exterior; use galvanized-steel
fasteners for surfaces exposed to the interior.

Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using
manufacturer's approved fasteners according to manufacturers' written instructions.
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D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against
galvanic action as recommended in writing by metal panel manufacturer.

E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips
at each standing-seam joint at location, spacing, and with fasteners recommended in writing by
manufacturer.

1. Install clips to metal decking with self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation instructions.

3 Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seamer tool so
clip, metal roof panel, and factory-applied sealant are completely engaged.

4. Watertight Installation:

a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, using sealant
or tape as recommend in writing by manufacturer as needed to make panels watertight.

b. Provide sealant or tape between panels and protruding equipment, vents, and
accessories.

C. At panel splices, nest panels with minimum 6 inch end lap, sealed with sealant and

fastened together by interlocking clamping plates.

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight
mounting, and provide for thermal expansion. Coordinate installation with flashings and other
components.

1. Install components required for a complete metal panel system including trim, copings, corners,
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types
indicated by metal roof panel manufacturers; or, if not indicated, types recommended by metal
roof panel manufacturer.

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where
possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that
will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true to line
and levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing
and trim to fit substrates and achieve waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or
intersection. Where lapped expansion provisions cannot be used or would not be sufficiently
weather resistant and waterproof, form expansion joints of intermeshing hooked flanges, not less
than 1 inch deep, filled with mastic sealant (concealed within joints).

H. Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach gutters to eave with
gutter hangers spaced not more than 36 inches o.c. using manufacturer's standard fasteners. Provide
end closures and seal watertight with sealant. Provide for thermal expansion.

Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold downspouts
securely 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 inches o.c.
in between.
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1. Provide elbows at base of downspouts to direct water away from building.

2. Connect downspouts to underground drainage system indicated.

J. Roof Curbs: Install flashing around bases where they meet metal roof panels.
K. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to metal
roof panels as recommended by manufacturer.
3.9 ERECTION TOLERANCES
A Installation Tolerances: Shim and align metal roof panel units within installed tolerance of 1/4 inch in 20
feet on slope and location lines as indicated and within 1/8 in offset of adjoining faces and of alignment
of matching profiles.
3.10 FIELD QUALITY CONTROL
A. Manufacturers Field Inspection:

1. Manufacturer’s technical representative shall periodically inspect Work to ensure installation is
proceeding in accordance with manufacturer's designs, recommendations, instructions and
warranty requirements.

2. Representative shall submit written reports of each visit indicating observations, findings and
conclusions of inspection.

3.1 CLEANING
A Remove strippable films, if any, as metal roof panels are installed unless otherwise indicated in
manufacturer's written installation instructions.
B. Clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition
during construction.
C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish

touchup or similar minor repair procedures.

END OF SECTION
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	1.3 SUBMITTALS
	A. Field Quality Control Reports:  Written report of testing and inspection required by “Field Quality Control”.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.
	B. Field Water Spray Testing: Selective field testing will be conducted in accordance with AAMA Standard 501.2 “Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts, Curtainwalls, and Sloped Glazing Systems”.
	C. Field Chamber Testing: Selective field testing will be conducted in accordance with ASTM E1105 “Standard Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Curtain Walls, and Doors by Uniform or Cyclic Static Air Pressure Difference”.
	D. Infrared Imaging requirements must adhere to ASTM C1153: This practice applies to techniques that employ infrared imaging at night to determine the location of wet insulation in rooﬁng systems that have insulation above the deck in contact with the waterprooﬁng.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Refer to Technical Sections for performance requirements of each system or product to be tested.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Acceptance of Surfaces and Conditions:  Examine substrates to receive products and systems and associated work for compliance with requirements and other conditions affecting performance.  Proceed only when unsatisfactory conditions have been corrected in a manner complying with Contract Documents.  Starting work within a particular area will be construed as acceptance of surface conditions.
	B. Scope:  Field testing applies to the recreation center project (base bid scope, Volume 1).  Field testing is not required at the bathhouse (Alternate scope, Volume 2)

	3.2 INSTALLATION, GENERAL
	A. Installation Quality Standards:  In addition to standards listed elsewhere, perform Work according to following, unless otherwise specified:
	B. Exterior wall construction shall be completed and shall be fully glazed to provide complete wall installation.  Work shall be done in strict accord with approved shop drawings and job specifications.

	3.3 FIELD QUALITY CONTROL TESTING
	A. Testing Services, General:  Testing and inspecting of representative areas of exterior walls and roofs shall take place as installation proceeds to determine compliance of installed assemblies with specified performance requirements.
	B. Testing Agency Field Service:  Engage a qualified independent testing agency employed by Contractor and approved by Architect to perform field quality control.  Materials and installation failing to meet specified requirements shall be replaced at Contractor's expense.  Retesting of materials and installations failing to meet specified requirements shall be done at Contractor’s expense.
	C. Water Spray Testing:
	D. All joints or other conditions within designated areas where leakage may occur will be tested.
	E. Indoor side of wall in this area shall be unfinished and left open and unobstructed, permitting full length of joints to be examined from indoor side.
	F. If operable joints such as those around doors and operable parts of windows occur within wall area involved, appropriate modifications both of procedure and performance requirements will be made in respect to such joints.

	3.4 TEST REPORTS
	A. Testing laboratory shall be responsible for conducting and reporting tests, shall state in report whether test specimen conforms to requirements of Contract Documents approved drawings, and shall specifically note any deviations.
	B. Testing laboratory shall submit its report directly to Contractor and Architect.  Necessary corrections shall be performed in presence of Architect.  Tests shall be witnessed by Architect/Consultant.  Approval of test assembly and test results rests with the Architect.
	C. Test Reports:  Shall be prepared according to testing standard indicated.

	3.5 REMEDIAL WORK BY CONTRACTOR
	A. In event of failure to initially meet test requirements called for hereinabove, Contractor and respective subcontractors shall, as required, redesign, rework, and/or re-fabricate, reship and re-erect assemblies until said requirements are met, at no additional cost to Owner.
	B. Wherever leakage has occurred, joints shall be made watertight in manner acceptable to Architect.
	C. Remedial work involving use of curing-type compounds shall be allowed to set for one week before it is re-checked for leakage.
	D. After necessary remedial work has been completed, and required curing time, if any, has elapsed, repaired joints shall be retested.
	E. Should leakage still be found, further remedial measures shall be taken and checking shall be repeated until joints in designated area are found to be satisfactory.
	F. Re-checking, when required, shall be performed by testing laboratory originally employed by Contractor.

	3.6 Roofing Field Quality Control & testing


	068316 - GLASS-FIBER REINFORCED PLASTIC PANELS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Plastic sheet paneling and accessories, indicated, specified, or required for installation.

	1.2 SUBMITTALS
	A. Product Data:  Manufacturer’s technical literature for each product.
	B. Samples for Verification:  Samples in manufacturer's standard sizes.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable Manufacturers:  Subject to compliance with requirements of Contract Documents, provide products by one of manufacturers listed alphabetically below. If not listed, submit as substitution according to Division 01 Section “Substitution Procedures.”

	2.2 MATERIALS
	A. Glass-Fiber Reinforced Plastic Sheet Paneling:  Gelcoat-finished, glass-fiber reinforced plastic panels complying with ASTM D5319.

	2.3 ACCESSORIES
	A. Trim Accessories:  Manufacturer's standard vinyl extrusions designed to retain and cover edges of panels.  Provide division bars, inside corners, outside corners, and caps as needed to conceal edges.
	B. Concealed Mounting Splines:  Continuous, H-shaped aluminum extrusions designed to fit into grooves routed in edges of factory-laminated panels and to be fastened to substrate.
	C. Adhesive:  As recommended by plastic paneling manufacturer.
	D. Sealant:  Silicone sealant recommended by plastic paneling manufacturer and complying with requirements in Division 07 Section "Joint Sealants."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Acceptance of Surfaces and Conditions:

	3.2 PREPARATION
	A. Prepare substrate by sanding high spots and filling low spots as needed to provide flat, even surface for panel installation.
	B. Clean substrates of substances that could impair adhesive bond, including oil, grease, dirt, and dust.
	C. Condition panels by unpacking and placing in installation space before installation according to manufacturer's written recommendations.
	D. Lay out paneling before installing. Locate panel joints to provide equal panels at ends of walls not less than half the width of full panels.

	3.3 INSTALLATION
	A. Install plastic paneling according to manufacturer's written instructions.
	B. Install panels and trim accessories in a full spread of adhesive.



	075216 - SBS MODIFIED BITUMINOUS MEMBRANE ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	1.3 SUBMITTALS
	A. Product Data:  Manufacturer’s technical literature for each product necessary for installation.
	B. Shop Drawings:  Detailed and dimensioned plans and large-scale details, indicating, but not limited to, following:
	D. Manufacturer’s Project Acceptance Document:  Certification that manufacturer and installer will warrant the standing seam metal roofing for the specific site, design, details, and application indicated for this Project.
	E. Hurricane Resistance: Certification that work of this Section complies with requirements.
	F. Field Quality Control Reports: Reports of moisture testing.
	G. Manufacturer’s Special Warranty: Sample of unexecuted warranty stating obligations, remedies, limitations, and exclusions.
	H. Maintenance Data: For inclusion in maintenance manual required by appropriate Division 01 Section.

	1.4 QUALITY ASSURANCE
	1.5 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.
	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	1.6 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.

	1.7 WARRANTY
	A. Special Manufacturer’s Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	B. Special Installer’s Warranty: Submit roofing Installer's warranty, signed by Installer, covering the Work of this Section, including all components of roofing system such as roof membrane, base flashing, roof insulation, fasteners, cover boards, and walkway products, for the following warranty period:


	PART 2 -  PRODUCTS
	A. General Performance:  Withstand uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction.  Membrane roofing and base flashings shall remain watertight.
	B. Material Compatibility:  Roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by membrane roofing manufacturer based on testing and field experience.
	C. Roofing System Design:  Roofing system identical to systems that have been successfully tested by qualified testing and inspecting agency to resist uplift pressure indicated.
	D. Wind Loads:  As indicated in Section 014533 – Code Required Special Inspections.
	E. Hurricane Resistance:
	2.3 ROOFING MEMBRANE MATERIALS
	B. Modified Bitumen Cap Sheet:

	2.4 BASE FLASHING SHEET MATERIALS
	A. Modified Bitumen Cap Sheet:

	2.5 RELATED ROOFING MATERIALS
	A. Mastic Sealant: Polyisobutylene, plain or modified bitumen; nonhardening, nonmigrating, nonskinning, and nondrying.
	B. Flashing Cement:
	C. Metal Flashing Sheet:  As specified in Division 07 Section “Flashing and Sheet Metal.”
	D. Penetrations:
	E. Roofing Granules:  Ceramic-coated roofing granules, Number 11 screen size with 100 percent passing Number 8 sieve and 98 percent of mass retained on Number 40 sieve, color to match roofing membrane.
	F. Asphalt:
	G. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required by roofing system manufacturer for application.
	H. Cold-Applied Polymer-Modified Asphalt Adhesive: Roof membrane manufacturer's standard solvent-and asbestos-free, cold-applied adhesive, specially formulated for compatibility and use with roofing components.
	I. Miscellaneous Accessories: Other materials not specifically described, but required for a complete and proper installation of roofing, shall be selected by approved manufacturer and subject to approval of Architect.
	J. Coating:  White acrylic roof coating shall result in a roofing system that is Energy Star rated and has a minimum SRI of 0.65 in accordance with ASTM E-903 and a minimum emissivity of 0.9 as determined by ASTM E-408

	2.6 INSULATION
	A. General:  Preformed roof insulation boards manufactured or approved by roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated.
	B. Faced Polyisocyanurate Board Insulation:

	2.7 COVER BOARD
	2.8 WALKWAY
	2.9 RELATED INSULATION MATERIALS
	A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	B. Insulation Cant Strips:
	C. Wood Nailer Strips:  Comply with requirements in Division 06 Section “Miscellaneous Rough Carpentry.”


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	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 penetrating substrate joints, 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.

	3.4 INSULATION INSTALLATION
	A. Insulation Cant Strips:  Install and secure preformed 45 degree insulation cant strips at junctures of roofing membrane system with vertical surfaces or angle changes more than 45 degrees.
	B. Install tapered insulation under area of roofing to conform to slopes indicated.
	C. 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.
	D. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	E. Install insulation under area of roofing to achieve required thickness in two or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.
	F. Mechanically fasten and adhere insulation in not less than 2 layers.
	G. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Offset joints a minimum of 6 inches in each direction from joints of insulation below.  Loosely butt cover boards together.

	3.5 INSTALLATION OF ROOFING, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions, applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing," FM Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.
	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.
	C. Start installation of roofing in presence of manufacturer's technical personnel.
	D. Where roof slope exceeds 1/2 inch per 12 inches, install roofing sheets parallel with slope.
	E. Coordinate installation of roofing system, so components of the roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	F. Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.

	3.6 INSTALLATION OF BASE-SHEET
	A. Before installing, unroll base sheet, cut into workable lengths, and allow to lie flat for a time period recommended by manufacturer for the ambient temperature.
	B. Procedures:

	3.7 INSTALLATION OF SBS-MODIFIED BITUMINOUS CAP SHEET
	A. Before installing, unroll cap sheet, cut into workable lengths, and allow to lie flat for a time period recommended by manufacturer for the ambient temperature at which cap sheet will be installed.
	B. Procedures:

	3.8 INSTALLATION OF FLASHING AND STRIPPING
	A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations through roof; secure to substrates according to roofing system manufacturer's written instructions and as follows:
	B. Extend base flashing up walls or parapets a minimum of 8 inches above roofing membrane and 4 inches onto field of roofing membrane.
	C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.
	D. Install roofing cap sheet stripping where metal flanges and edgings are set on roofing according to roofing system manufacturer's written instructions.
	E. Roof Drains: Set 30 by 30 inch 4 pound lead flashing in bed of asphaltic adhesive on roofing.
	A. 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.
	A. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	076113 - STANDING SEAM METAL ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Standing seam metal roof panels, custom fabricated or on-site roll formed, underlayment, roof insulation, pipe flashing, and accessories indicated, specified, or required to complete installation.

	1.2 SUBMITTALS
	A. Product Data:  Manufacturer’s technical literature for each product indicated, specified, or required.
	B. Shop Drawings:  Detailed and dimensioned plans, elevations, and large-scale details.  Distinguish between factory- and field-assembled work.
	C. Samples for Initial Selection:  Full range of standard manufacturer’s colors available, on samples of sheet metal with factory-applied color finishes.
	D. Samples for Verification:  12 inch long by actual width of unit, including finished seam and in required profile; include fasteners, cleats, clips, and other attachments.
	E. Hurricane Resistance: Certification that work of this Section complies with requirements.
	F. Manufacturer’s Project Acceptance Document:  Certification that manufacturer and installer will warrant the standing seam metal roofing for the specific site, design, details, and application indicated for this Project.
	H. Maintenance Data:
	I. Manufacturer’s Special Warranty: Sample of unexecuted warranty stating obligations, remedies, limitations, and exclusions.

	1.3 QUALITY ASSURANCE
	B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain UL certification of portable roll-forming equipment for duration of work.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Delivery:  Deliver components, sheets, metal roof panels, and other manufactured items so as not to be damaged or deformed.  Package metal roof panels for protection during transportation and handling.
	B. Handling:  Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Storage:  Stack metal roof panels on platforms or pallets, covered with suitable weathertight and ventilated covering.  Store metal roof panels to ensure dryness.  Do not store metal roof panels in contact with other materials that might cause staining, denting, or other surface damage.

	1.5 FIELD CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit metal roof panel work to be performed according to manufacturer's written instructions and warranty requirements.

	1.6 WARRANTY
	A. Special Manufacturer’s Weathertightness Warranty:
	B. Special Manufacturer’s Finish Warranty:


	PART 2 -  PRODUCTS
	A. Air Infiltration:  Air leakage through assembly of not more than 0.06 cubic feet per minute per square foot of roof area when tested according to ASTM E1680 at following test-pressure difference:
	B. Water Penetration:  No water penetration when tested according to ASTM E1646 at following test-pressure difference:
	C. Roofing System Design:  Metal roof panels identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure indicated.
	D. Wind Loads:  As indicated in Section 014533 – Code Required Special Inspections.
	E. Hurricane Resistance:
	2.3 SHEET METAL
	A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by hot-dip process and prepainted by the coil-coating process to comply with ASTM A755.

	2.4 METAL PANELS
	A. General: Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure plates, and accessories required for weathertight installation.

	2.5 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing. Provide primer when recommended by underlayment manufacturer.

	2.6 INSULATION
	A. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	B. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to another insulation layer with full-spread spray-applied, low-rise, two-component urethane adhesive.
	C. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manufacturer.

	2.7 COVER BOARD
	A. Description: ASTM C1177, glass-mat, water-resistant gypsum substrate, 5/8   1   1/2 inch thick.
	B. Basis of Design:

	2.8 ACCESSORIES
	A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel sheet, ASTM A653, G90 coating designation or ASTM A792, Class AZ50 coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel system
	B. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish of metal roof panels unless otherwise indicated.
	C. Gutters: Formed from same material as roof panels, complete with end pieces, outlet tubes, and other special pieces as required. Fabricate in minimum 96 inch long sections, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual." Furnish gutter supports spaced a maximum of 36 inches o.c., fabricated from same metal as gutters. Provide wire ball strainers of compatible metal at outlets. Finish gutters to match metal roof panels.
	D. Downspouts: Formed from same material as roof panels. Fabricate in 10 foot long sections, complete with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual." Finish downspouts to match gutters.
	E. Roof Curbs: Fabricated from same material as roof panels, 0.048 inch nominal thickness; with bottom of skirt profiled to match roof panel profiles and with welded top box and integral full-length cricket. Fabricate curb subframing of 0.060 inch nominal thickness, angle-, C-, or Z-shaped steel sheet. Fabricate curb and subframing to withstand indicated loads of size and height indicated. Finish roof curbs to match metal roof panels.
	F. Fasteners:  Suitable fasteners designed to withstand design loads.
	I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15 mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	J. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick.
	K. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C1311.
	L. Joint Sealant:  ASTM C920; elastomeric silicone sealant; of type, grade, class, and use classifications required to seal joints in metal roof panels and remain weathertight; and as recommended in writing by metal roof panel manufacturer.

	2.9 FABRICATION
	A. Fabrication Quality Standard:  SMACNA's Architectural Sheet Metal Manual.
	B. Metal Roof Panels:
	C. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment manufacturer's written instructions and to comply with details shown.
	D. Sheet Metal Flashing and Trim:  Fabricate flashing and trim to comply with recommendations in fabrication quality standard that apply to the design, dimensions, metal, and other characteristics of item indicated.

	2.10 FINISH
	A. Appearance of Finished Work:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulation, including removing projections capable of interfering with insulation attachment.
	B. Install sub-framing, furring, and other miscellaneous panel support members and anchorages according to ASTM C754 and metal panel manufacturer's written recommendations.

	3.3 INSTALLATION, GENERAL
	3.4 INSULATION INSTALLATION
	A. Coordinate installing metal roofing components, so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with metal roofing and insulation manufacturer's written instructions for installing roof insulation.
	C. Installation Over Metal Decking:

	3.5 COVER BOARD INSTALLATION
	A. 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.

	3.6 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 inches.  Roll laps with roller. Cover underlayment within 14 days.

	3.7 FLASHING INSTALLATION
	A. Rake Drip Edges:  Install rake drip edge flashings under underlayment and fasten to roof deck.
	B. Eave Drip Edges:  Install eave drip edge flashings below underlayment and fasten to roof sheathing.
	C. Pipe Flashings:  Form flashing around pipe penetrations and asphalt shingles.  Fasten and seal to asphalt shingles as recommended by manufacturer.

	3.8 METAL PANEL INSTALLATION
	A. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using manufacturer's approved fasteners according to manufacturers' written instructions.
	D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as recommended in writing by metal panel manufacturer.
	E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended in writing by manufacturer.
	F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.




