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2. Remove temporary protective coverings and strippable films as metal shingles are installed
unless otherwise indicated in manufacturer's written installation instructions.
3. On completion of installation, clean exposed surfaces of metal shingles according to

manufacturer's written instructions, and touch up minor nicks and abrasions in finish. Remove
excess sealants. Maintain metal shingles in a clean condition during construction.
4. Remove excess metal shingles and debris from Project site.

END OF SECTION 07 31 16 00
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SECTION 07 31 26 00 - SLATE SHINGLES

1.1 GENERAL

A. Description Of Work:

1. This specification covers the furnishing and installation of materials for slate shingles. Products
shall be as follows or as directed by the Owner. Installation proceduresgshall be in accordance
with the product manufacturer's recommendations. Demolition and rémoval ofimaterials shall be
as required to support the work.

B. Summary

1. Section Includes:
a. Slate shingles.
b. Underlayment.
C. Snow guards.

C. Definitions
1. Roofing Terminology: See ASTM D 1079fand glossary in NRCA's "The NRCA Roofing and
Waterproofing Manual" for definitions of {€rms related to roofing work in this Section.

D. Submittals

1. Product Data: For each type of product indicated:

2. Samples
a. Slate Shingle: Full size, of\each colon, size, texture, and shape.
b Ridge Cap OR Vent, as direeted: 12-inch- (305-mm-) long Sample.
c Fasteners: Threefastepers of‘each type, length, and finish.
d. Exposed Valley'Lining:"12 inches (305 mm) square.
e Snow Guard: Full-size unit OR Base, bracket, and 12-inch- (300-mm-) long rail, as

directed!
3. Warranty: Sample of special warranty.

E. Quality Assurance

1. Sourcegkimitations: yObtain each color of slate shingle from single quarry capable of producing
slate of consistent quality in appearance and physical properties.
2. Preinstallation Conference: Conduct conference at Project site.

F. Delivery,Storage#And Handling

1. Store“underlayment rolls on end, on pallets or other raised surfaces. Do not double stack rolls.
a. Handle, store, and place roofing materials in a manner to avoid significant or permanent
damage to roof deck or structural supporting members.
2. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when

roofing work is not in progress.

G. Warranty
1. Special Warranty: Standard form in which roofing Installer agrees to repair or replace slate
roofing that fails in materials or workmanship within two OR five, as directed, years from date of
Final Completion.

1.2 PRODUCTS

A. Slate Shingles
1. Slate Shingles: ASTM C 406, Grade S1 OR Grade S2, as directed; hard, dense, and sound;
chamfered edges, with nail holes machine punched or drilled and countersunk. No broken or
June 2021 Slate Shingles
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cracked slates, no broken exposed corners, and no broken corners on covered ends that could

sacrifice nailing strength or laying of a watertight roof.

a. Thickness: Nominal 3/16 inch (5 mm) OR 3/16 to 1/4 inch (5 to 6 mm) OR 1/4 to 3/8 inch
(6 to 10 mm) OR 3/8 to 1/2 inch (10 to 13 mm), as directed.

b. Surface Texture: Smooth OR Rough, as directed.

c. Size: 24 inches (610 mm) long by 14 inches (355 mm) OR 12 inches (305 mm) OR
random widths, but not less than one-half-length, as directed, wide.

d. Size: 22 inches (560 mm) long by 14 inches (355 mm) OR 12 inches (305 mm) OR 11
inches (280 mm) OR random widths, but not less than one-half-length, as_directed, wide.

e. Size: 20 inches (510 mm) long by 14 inches (355 mm) OR 12 inche$ (305 mim) OR 11
inches (280 mm) OR 10 inches (255 mm) OR random widths, but not less thantone-half-
length, as directed, wide.

f. Size: 18 inches (455 mm) long by 14 inches (355 mm) OR 12 iaghes (805 mi®) OR 11
inches (280 mm) OR 10 inches (255 mm) OR 9 inches (2304mm) ORyrandem widths, but
not less than one-half-length, as directed, wide.

g. Size: 16 inches (405 mm) long by 14 inches (355 mnd):OR 12fiRghes (805 mm) OR 11
inches (280 mm) OR 10 inches (255 mm) OR 9 inches (280#nm) OR 8 inches (205 mm)
OR random widths, but not less than one-half-length, as directed, wide.

h. Size: 14 inches (355 mm) long by 12 inches (385 mm) OR ddinches (280 mm) OR 10
inches (255 mm) OR 9 inches (230 mm) OR 8finches (205 mm) OR 7 inches (180 mm) OR
random widths, but not less than one-half-length, as directed wide.

i Size: 12 inches (305 mm) long by 12 inches /805 “mm)POR 10 inches (255 mm) OR 9
inches (230 mm) OR 8 inches (205 mmkOR 74ACches (180 mm) OR 6 inches (152 mm) OR
random widths, but not less than one-half-lehgth;ias directed, wide.

j- Size: 10 inches (255 mm) by 1@inches (28§ mm) OR 9 inches (230 mm) OR 8 inches
(205 mm) OR 7 inches (180 mm) OR 6 inches (152 mm) OR random widths, but not less
than one-half-length, as dirxécted, wide.

k. Nail Holes: Two OR Fouf,as directedjpershingle.

l. Butt Shape: Standard squarecut.

m. Cut Butt Shape: Standardsquare cut and pointed OR deep bevel OR shallow bevel OR
deep scallop ORgshallow scallop OR round, as directed.

n. Color: Black/OR Gray OR Purple OR Green OR Blue black OR Blue gray OR Mottled
purple and4green OR Red OR Match samples OR As selected from manufacturer's full
range, as directedr

0. Weather-Exposure ‘Color Change: Unfading OR Weathering, as directed.

2. Starter Slate: Slateyshingleswith chamfered nail holes front-side punched.
a. Length: Exposure of slate shingle plus head lap.
3. Ridge Slate: Slate shingles fabricated with vertical OR horizontal, as directed, grain orientation.
B. UnderlaymentMaterials

1. Eelt Underlayment: ASTM D 226, Type | OR Type Il, as directed, asphalt-saturated organic felt,
unperforated:

2. Felt Underlayment: ASTM D 2626, asphalt-saturated and -coated organic felt, mineral surfaced,
unperforated.

3. Self-Adhering Sheet Underlayment, Granular Surfaced: ASTM D 1970, minimum of 55-mil- (1.4-
mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced;
with release paper backing; cold applied. Provide primer for adjoining concrete or masonry
surfaces to receive underlayment, as directed.

4. Self-Adhering Sheet Underlayment, Polyethylene Faced: ASTM D 1970, minimum of 40-mil-
(1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified
asphalt adhesive, with release paper backing; cold applied. Provide primer for adjoining concrete
or masonry surfaces to receive underlayment, as directed.

5. Self-Adhering Sheet Underlayment, High Temperature: Minimum of 30- to 40-mil- (0.76- to 1.0-

m-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to layer of butyl or
Slate Shingles June 2021
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SBS-modified asphalt adhesive, with release paper backing; cold applied. Provide primer for

adjoining concrete or masonry surfaces to receive underlayment, as directed.

a. Thermal Stability: Stable after testing at 240 deg F (116 deg C); ASTM D 1970.

b. Low-Temperature Flexibility: Passes after testing at minus 20 degF (29 deg C);
ASTM D 1970.

Snow Guards

1. Snow-Guard Pads: Fabricated copper OR cast-bronze OR zinc OR stainless-steel OR
aluminum, as directed, units, designed to be installed without penetraiing, slate shingles, and
complete with predrilled holes or hooks for anchoring.

2. Snow-Guard Rails: Units fabricated from metal baseplate anchoréd to adjustable OR fixed, as
directed, bracket and equipped with two OR three, as directed bars:
a. Brackets and Baseplate: Aluminum OR Bronze or brass OR,Stainless steel, as directed.
b. Bars: Aluminum, mill finished OR Aluminum, clear,anodized OR»Stainless steel, mill

finished, as directed.

Accessories
1. Asphalt Roofing Cement: ASTM D 4586, Type I, asbestos{ree.
2. Butyl Sealant: ASTM C 1311, single-compenent, solventérelease butyl rubber sealant;

polyisobutylene plasticized; heavy bodied.

3. Elastomeric Sealant: ASTM C 920, elastomeric’ polyurethane OR polysulfide OR silicone, as
directed, polymer sealant; of type, grade; ¢lass, and‘use’classifications required to seal joints in
slate-shingle roofing and remain watertight.

4, Slating Nails: ASTM F 1667, copper, OR»aluminum-alloy, OR stainless-steel, OR cut-brass, as
directed, smooth shanked, wire nails; 0.1385-inch (3.4-mm) minimum thickness; sharp pointed;
with 3/8-inch- (10-mm-) minimum, diameter flat head; of sufficient length to penetrate a minimum
of 3/4 inch (19 mm) into sheathing:

a. Where nails argf’in contact“withi®metal flashing, use nails made from same metal as
flashing.
5. Felt Underlayment Nails: ¥Aluminum, stainless-steel, or hot-dip galvanized-steel wire nails with
low-profile capped heads ordisc caps, 1-inch (25-mm) minimum diameter.
6. Wood NailerStrips and Eave*Cants: Comply with requirements in Division 06 Section(s) "Rough
Carpentry! ORy'Miscellaneous Rough Carpentry", as directed.
7. Ridge Cap OR)Vent, as directed: Custom-fabricated metal covers with noncorrosive

compoenents complete with internal anchoring lag screws, compression plates, and snap-on

caps and‘slate retention channels, as directed.

a. Type: Cap, nonventilating OR Vent, with ventilating mesh providing net-free area of 18 sq.
in./ft. (880 sq. cm/m) OR Vent, with ventilating mesh providing net-free area of 18 sq. in./ft.
(380 _80. cm/m) and external baffles, as directed.

b. Metal Components: Copper, 20-0z./sq. ft.- (0.7-mm-) thick sheet OR Aluminum, 0.050-
inch- (1.3-mm-) thick sheet, with manufacturer's standard two-coat, thermocured system
consisting of specially formulated inhibitive primer and fluoropolymer color topcoat
containing not less than 70 percent polyvinylidene fluoride resin on exposed surfaces, as

directed.
C. Accessories: Splices, end caps, and other accessories of matching metal and finish.
8. Track- and Clip-Attachment System: Custom-fabricated slate-shingle attachment system

designed for use with notched-slate shingles consisting of extruded-aluminum, OR formed
stainless-steel, as directed, perforated Z-track, screws, and spring clips for anchoring slate to
roof deck.

Metal Flashing And Trim
1. General: Comply with requirements in Division 07 Section "Sheet Metal Flashing And Trim".
a. Sheet Metal: Copper OR Stainless steel OR Zinc-tin alloy-coated stainless steel OR Zinc-
tin alloy-coated steel OR Zinc-tin alloy-coated copper OR Anodized aluminum OR
Aluminum, mill finished, as directed.

Slate Shingles
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2. Fabricate sheet metal flashing and trim to comply with recommendations that apply to design,
dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal
Manual."

a. Apron Flashings: Fabricate with lower flange extending a minimum of 4 inches (100 mm)
OR 6 inches (152 mm), as directed, over and 4 inches (100 mm) beyond each side of
downslope slate shingles and 6 inches (152 mm) up the vertical surface.

b. Step Flashings: Fabricate with a head lap of 3 inches (75 mm) and a minimum extension
of 4 inches (100 mm) OR 5 inches (127 mm), as directed, both horizontally and vertically.
C. Cricket OR Backer, as directed, Flashings: Fabricate with concealed flange,extending a

minimum of 18 inches (455 mm) OR 24 inches (610 mm), as directed, beneath upslope
slate shingles and 6 inches (152 mm) beyond each side of chiminey OR skylight, as
directed, and 6 inches (152 mm) above the roof plane.

d. Hip Flashings: Fabricate to length of slate shingle and to extend)3 inches (73 mm), as
directed, beyond joint of hip shingle with adjoining roof shingle.

e. Open-Valley Flashings: Fabricate in lengths not exceeding 10 feet (3 m)with 1-inch- (25-
mme-) high, inverted-V profile at center of valley and eqdal flangewidths of’ 10 inches (255
mm) OR 12 inches (305 mm), as directed.

f. Closed-Valley Flashings: Fabricate in lengths not exceeding 10ffeet (3 m) and equal
flange widths of 10 inches (255 mm) OR 12 inchesy(305 mm), asidirected.

g. Drip Edges: Fabricate in lengths not exceeding 10, feet (3 m) with 2-inch (50-mm) roof-
deck flange and 1-1/2-inch (38-mm) fasciadlange with 3/8-inch (10-mm) drip at lower edge.

3. Vent-Pipe Flashings: ASTM B 749, Type L51121at least 1746 Aeh (1.6 mm) thick. Provide lead
sleeve sized to slip over and turn down into_pipe, soldered to skirt at slope of roof and extending
at least 4 inches (100 mm) from pipe ontofroof.

1.3 EXECUTION

A. Underlayment Installation

1. General: Comply with underlayment manufacturer's written installation instructions applicable to
products and applicatiofis indicated unless more stringent requirements apply.

2. Single-Layer Felt Underlayment: Install on roof deck parallel with and starting at the eaves. Lap
sides a minimum©f 2 inches (50 mm) over underlying course. Lap ends a minimum of 4 inches
(100 mm). Stagger endiaps between succeeding courses at least 72 inches (1830 mm). Fasten
with felt underlayment nails;

a. Install’ felt underlayment on roof deck not covered by self-adhering sheet underlayment.
Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in
direction to shed water. Lap ends of felt not less than 6 inches (152 mm) over self-
adhering sheet'underlayment.

3. Double=Layer‘Eelt"Underlayment: Install on roof deck parallel with and starting at the eaves.
Install a*18-inch- (485-mm-) wide starter course at eaves and completely cover with full-width
second-course. Install succeeding courses lapping previous courses 19 inches (485 mm) in
shingle fashion. Lap ends a minimum of 6 inches (152 mm). Stagger end laps between
suceeeding courses at least 72 inches (1830 mm). Fasten with felt underlayment nails.

a. Apply a continuous layer of asphalt roofing cement over starter course and on felt
underlayment surface to be concealed by succeeding courses as each felt course is
installed. Apply over entire roof OR at locations indicated on Drawings, as directed.

b. Install felt underlayment on roof sheathing not covered by self-adhering sheet
underlayment. Lap edges over self-adhering sheet underlayment not less than 3 inches
(75 mm) in direction to shed water.

C. Terminate felt underlayment flush OR extended up not less than 4 inches (100 mm), as
directed, against sidewalls, curbs, chimneys, and other roof projections.
4. Self-Adhering Sheet Underlayment: Install, wrinkle free, on roof deck. Comply with low-

temperature installation restrictions of underlayment manufacturer if applicable. Install at
locations indicated below OR on Drawings, as directed, lapped in direction to shed water. Lap

Slate Shingles June 2021
07312600-4 County of San Bernardino




SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

June 2021

sides not less than 3-1/2 inches (89 mm). Lap ends not less than 6 inches (152 mm), staggered

24 inches (600 mm) between courses. Roll laps with roller. Cover underlayment within seven

days.

a. Prime concrete and masonry surfaces to receive self-adhering sheet underlayment.

b. Eaves: Extend from edges of eaves 24 inches (610 mm) OR 36 inches (914 mm), as
directed, beyond interior face of exterior wall.

C. Rakes: Extend from edges of rakes 24 inches (610 mm) OR 36 inches (914 mm), as
directed, beyond interior face of exterior wall.

d. Valleys: Extend from lowest to highest point 18 inches (455 mm) omgeach side.
e. Hips: Extend 18 inches (455 mm) on each side.
f. Ridges: Extend 36 inches (914 mm) on each side withoutfebstructingtcontinuous ridge

vent slot, as directed.

g. Sidewalls: Extend 18 inches (455 mm) beyond sidewalls, and returndvertically against
sidewalls not less than 4 inches (100 mm).

h. Dormers, Chimneys, Skylights, and Other Roof-Pénetrating Elements: Extend 18 inches
(455 mm) beyond penetrating elements and retdrn verticallppagainst penetrating elements
not less than 4 inches (100 mm).

i. Roof-Slope Transitions: Extend 18 inches (455 mm)on each roof slope.

Metal-Flashed, Open-Valley Underlayment: lastall two layersfof 36-inch- (914-mm-) wide felt

underlayment centered in valley. Stagger end lapsibetween layers at least 72 inches (1830 mm).

Lap ends of each layer at least 12 inchés (305/mm) in direction to shed water, and seal with

asphalt roofing cement. Fasten each layer to roof deckwith felt underlayment nails.

a. Lap roof-deck felt underlayment.over first layer of valley felt underlayment at least 6 inches
(152 mm).

Metal Flashing Installation

1.

General: Install metal flashings and other sheet metal to comply with requirements in Division 07

Section "Sheet Metal Elashing And Trim":

a. Install metal flashingsgaccording to recommendations in NRCA's "The NRCA Roofing and
Waterproofing Manual."

Apron Flashings: Extend lower flange over and beyond each side of downslope slate shingles

and up the vertical surface.

Step Flashings: Install with a head lap of 3 inches (75 mm) and extend both horizontally and

vertically:” Instalbwith lower edge of flashing just upslope of, and concealed by, butt of overlying

slate_shingle. Fasten to roof deck only.

Cricket OR, Backer;”as directed, Flashings: Install against the roof-penetrating element,

extending concealed flange beneath upslope slate shingles and beyond each side.

Hip Flashings: Install centrally over hip with lower edge of flashing concealed by butt of overlying

slate shingle.’ Fasten to roof deck.

Openl@RiClosed, as directed,-Valley Flashings: Install centrally in valleys, lapping ends at least

8Jinches (205 mm) in direction to shed water. Fasten upper end of each length to roof deck

beneath overlap.

a. Secure hemmed flange edges into metal cleats spaced 12 inches (305 mm) apart and
fastened to roof deck.
b. Adhere 9-inch- (230-mm-) wide strips of self-adhering sheet to metal flanges and to self-

adhering sheet underlayment.
Rake Drip Edges: Install over underlayment and fasten to roof deck.
Eave Drip Edges: Install beneath underlayment and fasten to roof deck.
Pipe Flashings: Form flashing around pipe penetrations and slate shingles. Fasten and seal to
slate shingles.

Slate-Shingle Installation

1.

General:  Beginning at eaves, install slate shingles according to manufacturer's written
instructions and to details and recommendations in NRCA's "The NRCA Roofing and
Waterproofing Manual."

a. Install wood nailer strip cant at eave edges.

Slate Shingles
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b. Install shingle starter course chamfered face down.
2. Install first and succeeding shingle courses with chamfered face up. Install full-width first course
at rake edge.
a. Offset joints of uniform-width slate shingles by half the shingle width in succeeding
courses.
b. Offset joints of random-width slate shingles a minimum of 3 inches (75 mm) in succeeding
courses.
3. Maintain a 3-inch- (75-mm-) OR 4-inch- (100-mm-), as directed, minimum head lap between
succeeding shingle courses.
4, Maintain uniform exposure of shingle courses between eaves and ridge OR midway, between

eaves and ridge and increase head lap of succeeding shingle courses to ensure \uniform
exposure on remaining shingle courses, as directed.
5. Extend shingle starter course and first course 1 inch (25 mm) OR 2 inchegy(50 mm), asddirected,
over fasciae at eaves.
Extend shingle starter course and succeeding courses 1 inch (254nm) over fasciae at rakes.
Cut and fit slate neatly around roof vents, pipes, ventilators, and other préjections'through roof.
Hang slate with two OR four, as directed, slating nails for eachyshingle with nail heads lightly
touching slate. Do not drive nails home drawing slates downward or leave nail head protruding
enough to interfere with overlapping shingle above.
a. For vented ridge, terminate slate shingles leaving uniform air space on each side of ridge
apex.
9. Ridges: Install ridge slate in saddle OR strip saddleyORécombingpas directed, configuration.
a. Install and anchor wood nailer stripsgof, thicknesses to match abutting courses of slate
shingles, terminating nailer strip 340 4 inches (78yto 100 mm) from the eave. Cover with
felt underlayment strip, extending/to underlying slate but concealed by ridge slate.

® N

b. Lay ridge slate in bed of asphalt roofing cement OR butyl sealant, as directed.

C. Anchor ridge slate to supperting woed nailep strip with two OR four, as directed, nails for
each slate shingle without'nails penetrating'underlying slate.

d. Extend combing slate over leeward ridge slate by 1/8 to 1/4 inch (3 to 6 mm). Seal ridge
joint with elastomeric sealant.

e. Cover heads of gxposed nailgyat final ridge shingle with asphalt roofing cement OR butyl

sealant, as directed.
10. Hips: Install and afcher slate hips in saddle OR mitered OR fantail, as diorected, configuration.
a. Install and” ancham, wood nailer strips of thickness to match abutting courses of slate
shingles.,. Cover nailer strip with felt underlayment strip, extending on to underlying slate
buts€oncealed by hip ‘slate. Anchor hip slate to nailer strip with two nails located in upper
third of hip-slate length.

b. Natch starter shingle and first shingle course at hip to fit around nailer strips so no wood is
exposed at ridge eave.

C. Lay hipisiate’in bed of asphalt roofing cement OR butyl sealant, as directed.

d. Seal hip centerline joint with elastomeric sealant.

11. " OpenValleys: Cut slate shingles to form straight lines at open valleys, trimming upper concealed
corners of shingles. Maintain uniform width of exposed open valley OR Widen exposed portion of
openyvalley 1/8 inch in 12 inches (1:96), as directed, from highest to lowest point.

a. Do not nail shingles to valley metal flashings.

12. Closed Valleys: Cut slate shingles to form straight lines at closed valleys, trimming upper
concealed corners of shingles. Maintain uniform gap at centerline of valley of 1/2 to 3/4 inch (13
to 19 mm) OR 3/4 to 1 inch (19 to 25 mm), as directed.

a. Do not nail shingles to valley metal flashings.

D. Snow-Guard Installation
1. Snow-Guard Pads: Install rows of snow-guard pads at locations indicated according to
manufacturer's written installation instructions. Space rows apart horizontally, beginning from
gutter. Space snow guards apart in each row, offsetting by half this dimension between

succeeding rows.

Slate Shingles June 2021
07312600-6 County of San Bernardino




SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

2. Snow-Guard Rails: Install rows of snow-guard rails at locations indicated according to
manufacturer's written installation instructions. Space rows apart horizontally, beginning from
gutter.

E. Accessories Installation

1. Ridge Caps OR Vents, as directed: Install units according to manufacturer's written instructions.

a. Install slate shingles into retention channels, butting adjacent shingles.

F. Adjusting And Cleaning
1. Remove and replace damaged or broken slate shingles.
2. Remove excess slate and debris from Project site.

END OF SECTION 07 31 26 00
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SECTION 07 31 29 13 - WOOD SHINGLES AND SHAKES

1.1

A.

June 2021

GENERAL

Description Of Work:

1. This specification covers the furnishing and installation of materials for wood shingles and
shakes. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations4Demolition and removal of
materials shall be as required to support the work.

Summary

1. Section Includes:
a. Wood roof shingles and shakes.
b. Wood wall shingles and shakes.
C. Wood-shingle-clad panels.
d Underlayment.

Definitions

1. CSSB: Cedar Shake & Shingle Bureau.
2. Roofing Terminology: See ASTM D 1079%and glossary in NRCA's "The NRCA Roofing and
Waterproofing Manual” for definitionsgofyterms related to roofing work in this Section.

Submittals

1. Product Data: For each type of product indicated.

2. LEED Submittal:

a. Certificates for @redit MR, 7: Chain-of-custody certificates certifying that wood shingles and
shakes comply ‘with forest certification requirements. Include evidence that manufacturer
is certified for chain of custody by an FSC-accredited certification body. Include statement
indicating’costs for each certified wood product.

Samples: Eoreach type of wooed shingle, shake, ridge and hip unit, and ridge vent indicated.

Research/Evaluation Reports: For wood shingles and shakes, from the ICC, as directed.

Maintenance Data; For wood shingles and shakes to include in maintenance manuals.

Warranties: Sampleyof special warranties.

o0k w

Quality’ Assurance

1. Grading Agency Qualifications: An independent testing and inspecting agency recognized by
authorities having jurisdiction as qualified to label wood shingles and shakes for compliance with
referenced grading rules.

2. Farest Certification: Provide shingles and shakes produced from wood obtained from forests
cerdified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC
Principles and Criteria for Forest Stewardship."

3. Fire-Resistance Characteristics: Where indicated, provide wood shingles and shakes and related
roofing materials identical to those of assemblies tested for fire resistance per test method below
by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
Identify products with appropriate markings of applicable testing agency.

a. Exterior Fire-Test Exposure: Class B OR Class C, as directed; UL 790 or ASTM E 108
with ASTM D 2898, for application and roof slopes indicated.

4. Preinstallation Conference: Conduct conference at Project site.

Delivery, Storage, And Handling
1. Store underlayment rolls on end, on pallets or other raised surfaces. Do not double stack rolls.
a. Handle, store, and place roofing materials in a manner to avoid significant or permanent
damage to roof deck or structural supporting members.

Wood Shingles And Shakes
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2. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when
roofing work is not in progress.

G.  Warranty
1. Special Warranty: CSSB's standard form in which CSSB agrees to repair or replace wood
shingles and shakes that fail in materials within specified warranty period. Material failures
include manufacturing defects that result in leaks.
a. Materials-Only Warranty Period: 20 OR 25, as directed, years for shingles and
shakes, and 20 years for manufactured ridge and hip units, from date of Finalg€ompletion.

1.2 PRODUCTS

A. Roof Shingles
1. Cedar Roof Shingles: Smooth-sawn western red cedar shingles:

a. Grading Standards: CSSB's "Grading Rules for Certigrade Red/Cedar, Shingles."

b. Grade: No. 1, with starter courses of No. 1 OR No. 2 OR No«3; as directed.

C. Size: 16 inches (405 mm) long; 0.40 inch (10 mm) thick OR 18,inchés (455 mm) long; 0.45
inch (11 mm) thick OR 24 inches (610 mm) longmB.50 inch (13{Mm) thick, as directed, at
butt.

2. Ridge and Hip, as directed, Units: Manufactured OR Site-fabricated, as directed, units of same
thickness as roof shingle, 7 inches (180 mm) wide;beveled, alternately overlapped, and nailed.

a. Grade: No. 1.

b. Length: 16 inches (405 mm) OR 18'inches{(455 mm), as directed.

3. Fancy-Butt Roof Shingles: Clear heartwood red cedar, No. 1 grade, with butt shape indicated.

a. Butt Shape: Diagonal OR, Half\Cove OR Diamond OR Round OR Hexagonal OR
Octagonal OR Arrow OR Square ORyFish Scale, as directed.

b. Grading Standards: CSSB's "Grading“Riles for Certigrade Red Cedar Shingles."

C. Size: 16 inches (405 mm), long; 5 inches (127 mm) wide OR 18 inches (455 mm) long; 5
inches (127 mm) wide, as directed, by manufacturer's standard thickness.

B. Roof Shakes

1. Cedar Roof Shakes: “Handsplit and resawn western red cedar shakes; split face and sawn back.
a. Grading StandardidCSSB's "Grading Rules for Certi-Split Resawn Cedar Shakes."
b. GradeggPremium, OR,No. 1, as directed, with starter courses of Premium OR No. 1, as
directed.

C. Length: 18 inches (455 mm), OR 24 inches (610 mm), as directed, with 15-inch- (380-
mm:) long starter course.
d. Thiekness: 142 inch (13 mm) OR 3/4 inch (19 mm), as directed, at butt.

2. Cedar'Roof Shakes: Tapersawn western red cedar shakes; sawn both sides.
a. Grading Standard: CSSB's "Grading Rules for Certi-Sawn Tapersawn Cedar Shakes."
b. Grade> Premium, OR No. 1, as directed, with starter courses of Premium OR No. 1 OR

No. 2, as directed.
c. Length: 18 inches (455 mm), OR 24 inches (610 mm), as directed, with 15-inch- (380-
m-) long starter course.
d. Thlckness 5/8 inch (16 mm) OR 3/4 inch (19 mm), as directed, at butt.

3. Cedar Roof Shakes: Tapersplit western red cedar shakes; handsplit.
a. Grading Standard: CSSB's "Grading Rules for Certi-Split Resawn Cedar Shakes."
b. Grade: Premium, with premium starter courses.

C. Length: 24 inches (610 mm), with 15-inch- (380-mm-) long starter course.
d. Thickness: 1/2 inch (13 mm) at butt.

4. Cedar Roof Shakes: Straightsplit western red cedar shakes; machine split or handsplit.
a. Grading Standard: CSSB's "Grading Rules for Certi-Split Resawn Cedar Shakes."
b. Grade: Premium, with premium starter courses.
Wood Shingles And Shakes June 2021
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C. Length: 18 inches (455 mm) OR 24 inches (610 mm), as directed, with 15-inch- (380-mm-
) long starter course.

d. Thickness: 3/8 to 1/2 inch (10 to 13 mm) at butt.

Ridge and Hip, as directed, Units: Manufactured OR Site-fabricated, as directed, units of same

grade as shake, 9 inches (230 mm) wide; beveled, alternately overlapped, and nailed.

a. Type: Handsplit and resawn OR Tapersawn, as directed.

b. Length: 18 inches (455 mm) OR 24 inches (610 mm), as directed.

C. Thickness: 5/8 inch (16 mm) OR 3/4 inch (19 mm), as directed, at butt.

C. Wall Shingles

1.

Cedar Wall Shingles: Smooth-sawn western red cedar shingles.

a. Grading Standards: CSSB's "Grading Rules for Certigrade Red €edar Shingles."

b. Grade: No. 1 OR No. 2 OR No. 3, as directed.

c. Size: 16 inches (405 mm) long; 0.40 inch (10 mm) thiek OR8,inches{455 mm) long; 0.45
inch (11 mm) thick OR 24 inches (610 mm) long;0:50 fach (13{mm) thick, as directed, at
butt.

d. Undercourse Shingle Grade: No. 3 OR Undercoursing, as directed.

e. Undercourse Shingle Size: 16 inches (405 mm) long; 040 inch (10 mm) thick OR 18
inches (455 mm) long; 0.45 inch (11 mmggthick, as directed, at butt.

Cedar Wall Shingles: Rebutted and rejointéd, smooth-sawn OR sanded, as directed, western

red cedar shingles.

a. Grading Standards: CSSB's "Grading, Rules for.Certigrade Red Cedar Shingles."

b. Grade: No. 1 OR No. 2, as dikected.

C. Size: 16 inches (405 mm)dong; 0°40,inch (10 mm) thick OR 18 inches (455 mm) long; 0.45
inch (11 mm) thick OR 24 inches (610 mmYlong; 0.50 inch (13 mm) thick, as directed, at
butt.

d. Undercourse Shingle Grades, No. 3 @R Undercoursing, as directed.

e. Undercourse Shingle Sjze: “dBginches (405 mm) long; 0.40 inch (10 mm) thick OR 18
inches (455 mm)longg0.45 inch (11 mm) thick, as directed, at butt.

Cedar Wall Shingles: Rebdtted and rejoined, machine-grooved, smooth-sawn western red cedar.

a. GradingStandards: “CSSB's "Grading Rules for Certigrade Red Cedar Shingles."

b. Gradei No. 1.

C. Sizei " 16,inches (405 mm) long; 0.40 inch (10 mm) thick OR 18 inches (455 mm) long; 0.45
inch (11 mm) thick OR 24 inches (610 mm) long; 0.50 inch (13 mm) thick, as directed, at
butt.

d. Undercourse Shingle Grade: No. 3 OR Undercoursing, as directed.

e. Undercourse Shingle Size: 16 inches (405 mm) long; 0.40 inch (10 mm) thick OR 18
inches (455 mm) long; 0.45 inch (11 mm) thick, as directed, at bultt.

Fancy-Butt Wall Shingles: Clear heartwood red cedar, No. 1 grade, with butt shape indicated.

a. Butt"Shape: Diagonal OR Half Cove OR Diamond OR Round OR Hexagonal OR
Octagonal OR Arrow OR Square OR Fish Scale, as directed.

b. Grading Standards: CSSB's "Grading Rules for Certigrade Red Cedar Shingles."

c. Size: 16 inches (405 mm) long; 5 inches (127 mm) wide OR 18 inches (455 mm) long; 5
inches (127 mm) wide, as directed, by manufacturer's standard thickness.

Cedar Wall Shingle Finish: Unfinished OR Semitransparent penetrating stain, oil based, factory

applied OR Semisolid penetrating stain, oil based, factory applied OR Oil-based primer, stain

blocking, factory applied, as directed.

D. Wall Shakes

1.

June 2021

Cedar Wall Shakes: Handsplit and resawn western red cedar shakes; split face and sawn back.
a. Grading Standard: CSSB's "Grading Rules for Certi-Split Resawn Cedar Shakes."

b. Outer Course Grade: Premium OR No. 1, as directed.

C. Starter Course OR Undercourse, as directed, Grade: No. 1 OR Standard, as directed.
d. Length: 18 inches (455 mm) OR 24 inches (610 mm), as directed.

e. Thickness: 1/2 inch (13 mm) OR 3/4 inch (19 mm), as directed, at butt.

Cedar Wall Shakes: Tapersawn western red cedar shakes; sawn both sides.

Wood Shingles And Shakes
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Grading Standard: CSSB's "Grading Rules for Certi-Sawn Tapersawn Cedar Shakes."

Outer Course Grade: Premium OR No. 1 OR No. 2, as directed.

Starter Course OR Undercourse, as directed, Grade: No.1 OR No.2 OR No. 3, as

directed.

Length: 18 inches (455 mm) OR 24 inches (610 mm), as directed.

. Thickness: 5/8 inch (16 mm) OR 3/4 inch (19 mm), as directed, at butt.

edar Wall Shakes: Tapersplit western red cedar shakes; handsplit.

Grading Standard: CSSB's "Grading Rules for Certi-Split Resawn Cedar Shakes."

Grade: Premium.

Length: 24 inches (610 mm).

Thickness: 1/2 inch (13 mm) at butt.

Undercourse Shingle Grade: No. 3 OR Undercoursing, as directed.

Undercourse Shingle Size: 16 inches (405 mm) long; 0.40 incha(10 mm) thick OR 18

inches (455 mm) long; 0.45 inch (11 mm) thick, as directed, atbutt.

4, Cedar Wall Shakes: Straightsplit western red cedar shakes; machine split or handsplit.

Grading Standard: CSSB's "Grading Rules for Certi-Split ResawnfCédar Shakes."

Grade: Premium.

Length: 18 inches (455 mm) OR 24 inches (610 mm), as direeted.

Thickness: 3/8 to 1/2 inch (10 to 13 mm) at butt.

Undercourse Shingle Grade: No. 3 OR Undercoursing, as directed.

Undercourse Shingle Size: 16 inches (485 mm)/long; 0.40 inch (10 mm) thick OR 18

inches (455 mm) long; 0.45 inch (11 mm) thick, as directed, at butt.

5. Cedar Wall Shake Finish: Unfinished OR_Semitransparent penetrating stain, oil based, factory
applied OR Semisolid penetrating staingoil based, factery applied OR Oil-based primer, stain
blocking, factory applied, as directed.

ooTw

oo a

"0 Q0T

~0 Q0T

E. Wood-Shingle-Clad Panels
1. Cedar Shingle Panels: Clear, yertical-grain, western red cedar shingles bonded with exterior-type
adhesives to 5/16-inch- (8-mm-) thick, 96-inch- (2400-mm-) long, DOC PS 1 Exterior C-D
plywood panels.
a. Number of Courses per PaneliOne OR Two OR Three OR Four, as directed.
b. Butt Style: Straight line OR Staggered, as directed.
C. Fancy-ButtsStyle: Diagonal OR Half Cove OR Diamond OR Round OR Hexagonal OR
Octagonal'OR Arrow OR Square OR Fish Scale, as directed.
d. Exposure:. 4-1/2 inehes (115 mm) OR 5 inches (127 mm) OR 7 inches (180 mm), as
dirgtted, pencourse.
2. Prefabricated Corners: Flush OR Flush, with staggered ends OR Add-on, as directed, type.

F. Wood Treatments

1. Fire-RetardantmTreatment:  Exterior-type pressure treatment complying with AWPA C1, as
directed:

2. Pressure=Preservative Treatment: AWPA C34, chromated copper arsenate (CCA) pressure
treatment; a minimum of 0.40 Ib/cu. ft. (6.4 kg/cu. m).

3. Identification: Attach a label to each bundle of wood shingles or shakes; identify manufacturer,
references to model-code approval, type of product, grade, dimensions, and approved grading
agency.

a. Include chemical treatment, method of application, purpose of treatment, and warranties
available.

G. Underlayment Materials
1. Felt Underlayment: ASTM D 226 OR ASTM D 4869, as directed, Typel OR Typell, as
directed, asphalt-saturated organic felt.
2. Felt Interlayment: ASTM D 226 OR ASTM D 4869, as directed, Type | OR Type Il, as directed,
asphalt-saturated organic felt.
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Self-Adhering Sheet Underlayment, Granular Surfaced: ASTM D 1970, a minimum of 55-mil-
(1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule
surfaced; with release paper backing; cold applied. Provide primer for adjoining concrete or
masonry surfaces to receive underlayment, as directed.

Self-Adhering Sheet Underlayment, Polyethylene Faced: ASTM D 1970, a minimum of 40-mil-
(1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified
asphalt adhesive, with release paper backing; cold applied. Provide primer for adjoining concrete
or masonry surfaces to receive underlayment, as directed.

H. Ridge Vents

1.

Rigid Ridge Vent: Manufacturer's standard rigid section, high-density polypropylene or other UV-
stabilized plastic ridge vent with nonwoven geotextile filter strips;and ‘external deflector baffles, as
directed; for use under ridge shingles and shakes.

2. Flexible Ridge Vent: Manufacturer's standard, compression-resisting, threesdimensional, open-
nylon or polyester-mat filter bonded to a nonwoven, sonwicking, ‘geotextile fabric cover, as
directed; for use under roof shingles and shakes.

l. Accessories

1. Asphalt Roofing Cement: ASTM D 4586, Typedinasbestos freex

2. Drainage Mat: Manufacturer's standard, g@ompression-resisting, three-dimensional, nonwoven,
entangled filament, nylon mat designed 16 permit’air movement and drain incidental moisture by
gravity.

3. Roofing Nails: ASTM F 1667, aluminum OR stainless-steel OR hot-dip galvanized-steel, as
directed, wire nails, sharp pointed, and of sufficient length to penetrate a minimum of 3/4 inch (19
mm) into sheathing.

a. Use box OR shingle, as directed,-type nails for wood shingles.

b. Use box-type nailsfor woodishakes,

C. Where nails argf'in contact“withmetal flashing, use nails made from same metal as
flashing.

4. Roofing Staples: Type 304 or Type 316, stainless-steel staples, 0.05-inch (1.3-mm) thick, with a
minimum of 7/46-inch (11-mm) crown width, of sufficient length to penetrate a minimum of 3/4
inch (19 mmyfinto sheathing.

5. Felt Undeflayment and Interlayment, as directed, Nails: Aluminum, stainless-steel, or hot-dip
galvanized-steelwire nails; with 1-inch- (25-mm-) minimum diameter, low-profile capped heads or
disc_caps.

6. Wood LathiStrip: Western red cedar, clear heartwood, a minimum of 1-1/2 inches (38 mm) wide.

J. Metal Rlashing And Trim

1!

June 2021

General: Camply with requirements in Division 07 Section "Sheet Metal Flashing And Trim"

a. Sheet Metal: Copper OR Stainless steel OR Zinc-tin alloy-coated stainless steel OR Zinc-
tin alloy-coated steel OR Zinc-tin alloy-coated copper OR Anodized aluminum OR
Aluminum, mill finished, as directed.

Fabricate sheet metal flashing and trim to comply with recommendations that apply to design,

dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal

Manual."

a. Apron Flashings: Fabricate with lower flange extending a minimum of 4 inches (100 mm)
OR 6 inches (152 mm), as directed, over and 4 inches (100 mm) beyond each side of
downslope wood roofing and 6 inches (152 mm) up the vertical surface.

b. Step Flashings: Fabricate with a head lap of 3 inches (75 mm) and a minimum extension
of 4 inches (100 mm) OR 5 inches (127 mm), as directed, both horizontally and vertically.
C. Cricket OR Backer, as directed, Flashings: Fabricate with concealed flange extending a

minimum of 18 inches (455 mm) OR 24 inches (610 mm), as directed, beneath upslope
wood roofing and 6 inches (152 mm) beyond each side of chimney OR skylight, as
directed, and 6 inches (152 mm) above the roof plane.

Wood Shingles And Shakes
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d. Open-Valley Flashings: Fabricate in lengths not exceeding 10 feet (3 m) with 1-inch- (25-
mm-) high, inverted-V profile at center of valley and equal flange widths of 10 inches (255
mm) OR 12 inches (305 mm), as directed.
e. Drip Edges: Fabricate in lengths not exceeding 10 feet (3 m) with 2-inch (50-mm) roof-
deck flange and 1-1/2-inch (38-mm) fascia flange with 3/8-inch (10-mm) drip at lower edge.
3. Vent-Pipe Flashings: ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm) thick. Provide lead
sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof and extending
at least 4 inches (100 mm) from pipe onto roof.

1.3 EXECUTION

A. Underlayment Installation

1. General: Comply with underlayment manufacturer's written installatien instrictions applicable to
products and applications indicated unless more stringent requirements apply.

2. Single-Layer Felt Underlayment: Install on roof deck parallel with andistarting at'the eaves. Lap
sides a minimum of 2 inches (50 mm) over underlying course. Lapfends a minimum of 4 inches
(100 mm). Stagger end laps between succeeding courses at least¥2 inches (1830 mm). Fasten
with felt underlayment nails.

a. Install felt underlayment on roof deck not cdvered by self-adhering sheet underlayment.
Lap sides of felt over self-adhering sheet gnderlayment not less than 3 inches (75 mm) in
direction to shed water. Lap ends of feltinotdless than”6 inches (152 mm) over self-
adhering sheet underlayment.

3. Double-Layer Felt Underlayment: Install’on roofideck parallel with and starting at the eaves.
Install a 19-inch- (485-mm-) wide starter course at\eaves and completely cover with full-width
second course. Install succeeding courses lapping previous courses 19 inches (485 mm) in
shingle fashion. Lap ends a minimum_ef 6 inches (152 mm). Stagger end laps between
succeeding courses at least 724nches (1830‘mm).” Fasten with felt underlayment nails.

a. Apply a continuous layer offasphalt roofing cement over starter course and on felt
underlayment surface to “beé concealed by succeeding courses as each felt course is
installed. Apply@ver entire roof,OR at locations indicated on Drawings, as directed.

b. Install felt ufiderlayment on*Uroof sheathing not covered by self-adhering sheet
underlayment. kap edges over self-adhering sheet underlayment not less than 3 inches
(75 mm) in"direction, to shed water.

C. Terminate, felt underlayment flush OR extended up not less than 4 inches (100 mm), as
dirgcted, against sidewalls, curbs, chimneys, and other roof projections.
4, Self-Adhering Sheet \Underlayment: Install, wrinkle free, on roof deck. Comply with low-

temperature installation restrictions of underlayment manufacturer if applicable. Install at
locatiens indicated below OR on Drawings, as directed, lapped in direction to shed water. Lap
sides not lessithan 3-1/2 inches (89 mm). Lap ends not less than 6 inches (152 mm), staggered
24 inchesi610 mm) between courses. Roll laps with roller. Cover underlayment within seven

days.
a. Prime concrete and masonry surfaces to receive self-adhering sheet underlayment.
b. Eaves: Extend from edges of eaves 24 inches (610 mm) OR 36 inches (914 mm), as

directed, beyond interior face of exterior wall.
C. Rakes: Extend from edges of rakes 24 inches (610 mm) OR 36 inches (914 mm), as
directed, beyond interior face of exterior wall.

d. Valleys: Extend from lowest to highest point 18 inches (455 mm) on each side.
e. Hips: Extend 18 inches (455 mm) on each side.
f. Ridges: Extend 36 inches (914 mm) on each side without obstructing continuous ridge

vent slot, as directed.
g. Sidewalls: Extend 18 inches (455 mm) beyond sidewalls and return vertically against
sidewalls not less than 4 inches (100 mm).
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h. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements: Extend 18 inches
(455 mm) beyond penetrating elements and return vertically against penetrating elements
not less than 4 inches (100 mm).

i. Roof-Slope Transitions: Extend 18 inches (455 mm) on each roof slope.

Metal-Flashed, Open-Valley Underlayment: Install two layers of 36-inch- (914-mm-) wide felt

underlayment centered in valley. Stagger end laps between layers at least 72 inches (1830 mm).

Lap ends of each layer at least 12 inches (305 mm) in direction to shed water, and seal with

asphalt roofing cement. Fasten each layer to roof deck with felt underlayment nails.

a. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches
(152 mm).

Metal Flashing Installation

1.

© N

General: Install metal flashings and other sheet metal to comply‘with requirements in Division 07

Section "Sheet Metal Flashing And Trim".

a. Install metal flashings according to recommendations‘for woad,roofing in NRCA's "The
NRCA Roofing and Waterproofing Manual."

Apron Flashings: Extend lower flange over and beyondyeach side of downslope wood roofing

and up the vertical surface.

Step Flashings: Install with a head lap of 3_nehes (75 mm)and extend both horizontally and

vertically. Install with lower edge of flashing just'upslope of, and concealed by, butt of overlying

shingle or shake. Fasten to roof deck only.

Cricket OR Backer, as directed, Flashings:{ Installppagainst the roof-penetrating element,

extending concealed flange beneath.upslopewood roofing and beyond each side.

Open-Valley Flashings: Install géntrally<in, valleys, lapping ends at least 8 inches (205 mm) in

direction to shed water. Fasten/upper end ofieach’length to roof deck beneath overlap.

a. Secure hemmed flange edges into metal cleats spaced 12 inches (305 mm) apart and
fastened to roof deck.
b. Adhere 9-inch- 230-mm-) widepstrip of self-adhering sheet to metal flanges and to self-

adhering sheet'underlayment.
Rake Drip Edges: Installiover underlayment and fasten to roof deck.
Eave Drip Edges: Install beneath underlayment and fasten to roof deck.
Pipe Flashings: Form flashingraround pipe penetrations and wood roofing. Fasten and seal to
wood roofing:.

Roof-Shingle,lnstallation

1.

Geéneral:Install wood-shingle roofing according to manufacturer's written instructions and to
recommendations in CSSB's "New Roof Construction Manual" and NRCA's "The NRCA Roofing
and Waterproofing Manual."

Install drainage mat perpendicular to roof slope in parallel courses, butting edges and ends to
form-areontinuous layer, and fasten to roof deck.

Install single OR double, as directed,-layer wood-shingle starter course along lowest roof edge.
Extend starter course 1 inch (25 mm) OR 1-1/2 inches (38 mm), as directed, over fascia and 1
inch (25 mm) OR 1-1/2 inches (38 mm), as directed, over rake edge.

a. Offset joints of double-layer starter course a minimum of 1-1/2 inches (38 mm).

Install first course of wood shingles directly over starter course and in continuous straight-line
courses across roof deck. Install second and succeeding courses of wood shingles in continuous
straight-line courses across roof deck. Extend 1 inch (25 mm) OR 1-1/2 inches (38 mm), as
directed, over rake edge.

a. Offset joints between shingles in succeeding courses a minimum of 1-1/2 inches (38 mm).
Limit alignment of vertical joints in every third course to not exceed 10 percent of joints.

b. Space shingles a minimum of 1/4 inch (6 mm) and a maximum of 3/8 inch (10 mm) apart.

C. Fasten each shingle with two nails OR staples, as directed, spaced 3/4 to 1 inch (19 to 25

mm) from edge of shingle and 1-1/2 to 2 inches (38 to 50 mm) above butt line of
succeeding course. Drive fasteners flush with top surface of shingles without crushing
wood.
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d. Maintain weather exposure of 5 inches (127 mm) for 16-inch- (405-mm-) OR 5-1/2 inches
(140 mm) for 18-inch- (455-mm-) OR 7-1/2 inches (190 mm) for 24-inch- (610-mm-), as
directed, long shingles.

5. Open Valleys: Cut and fit wood shingles at open valleys, trimming upper concealed corners of
shingles. Maintain uniform width of exposed open valley OR Widen exposed portion of open
valley 1/8 inch in 12 inches (1:96), as directed, from highest to lowest point.

6. Fancy-Butt Shingles: Install one OR two OR three, as directed, courses of fancy-butt shingles in
continuous straight-line courses across roof deck. Center each shingle in succeeding courses
between the two shingles below it with 1/8-inch (3-mm) space between shingles,

a. Maintain weather exposure of 5 inches (127 mm).

7. Ridge Vents: Install continuous ridge vents over wood shingles according to manufacturer's
written instructions. Fasten with roofing nails of sufficient length to penetrate roef sheathing.

8. Ridge and Hip, as directed, Units: Install units over wood shingles trimmed at'apex.£ Maintain

same exposure dimension of units as roof-shingle exposure. Lapunits attidgesitofshed water
away from direction of prevailing winds. Alternate overlaps of dnits“and fasten with concealed
roofing nails of sufficient length to penetrate sheathing.

a. Install concealed strip of felt underlayment over apexshingles Jand fasten with felt
underlayment nails.
b. Fasten ridge units to cover ridge vent without obstructing airflow,

D. Roof-Shake Installation
1. General: Install wood-shake roofing according“io, manufacturer's written instructions and to
recommendations in CSSB's "New Roof Coastruction Manual" and NRCA's "The NRCA Roofing
and Waterproofing Manual."

2. Install drainage mat perpendicular to roof slope in parallel courses, butting edges and ends to
form a continuous layer, and fasten_to roof deck.
3. Install single OR double, as directed,-layer wood-sshake starter course along lowest roof edge.

Extend starter course 1 inch (26"mm) OR 1=fdi2sinches (38 mm), as directed, over fascia and 1

inch (25 mm) OR 1-1/2 inches{(88 muf1), as directed, over rake edge.

a. Offset joints of double-layerstarter course a minimum of 1-1/2 inches (38 mm).

4. Install first course of weod shakes directly over starter course and in continuous straight-line
courses across roofdeck. Install second and succeeding courses of wood shakes in continuous
straight-line coursés“aeross roof deck. Extend 1 inch (25 mm) OR 1-1/2 inches (38 mm), as
directed, over rake edge:

a. Install_18.inch- (455smm-) wide strip of felt interlayment over top portion of first and each
succeeding eourse. “Set bottom edge of felt interlayment at a distance of twice the
weather-exposure dimension above the shake butt. Stagger fasten to roof deck with felt
underlayment nails.

b. Offset joints between shakes in succeeding courses a minimum of 1-1/2 inches (38 mm).
Spaceshakes a minimum of 3/8 inch (10 mm) and a maximum of 5/8 inch (16 mm) apart.
Fasten each shake with two nails OR staples, as directed, spaced 3/4 to 1 inch (19 to 25
mim) from edge of shake and 1-1/2 to 2 inches (38 to 50 mm) above butt line of succeeding
course. Drive fasteners flush with top surface of shakes without crushing wood.

e. Maintain weather exposure of 5-1/2 inches (140 mm) for 18-inch- (455-mm-) OR 7-1/2

inches (190 mm) for 18-inch- (455-mm-) OR 7-1/2 inches (190 mm) for 24-inch- (610-mm-)
OR 10 inches (255 mm) for 24-inch- (610-mm-), as directed, long shakes.

5. Open Valleys: Cut and fit wood shakes at open valleys, trimming upper concealed corners of
shakes. Maintain uniform width of exposed open valley OR Widen exposed portion of open
valley 1/8 inch in 12 inches (1:96), as directed, from highest to lowest point.

e o

6. Ridge Vents: Install continuous ridge vents over wood shakes according to manufacturer's
written instructions. Fasten with roofing nails of sufficient length to penetrate sheathing.
7. Ridge and Hip, as directed, Units: Install units over wood shakes trimmed at apex. Maintain

same exposure dimension of units as roof-shake exposure. Lap units at ridges to shed water
away from direction of prevailing winds. Alternate overlaps of units and fasten with concealed
roofing nails of sufficient length to penetrate sheathing.
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a. Install concealed strip of felt underlayment over apex shakes and fasten with felt
underlayment nails.
b. Fasten ridge units to cover ridge vent without obstructing airflow.

Wall-Shingle Installation, Single Coursed

1.

2.

3.

Install wood wall shingles according to manufacturer's written instructions and recommendations

in CSSB's "Exterior and Interior Wall Manual."

Install drainage mat horizontally, in parallel courses, over surface to receive wood shingles,

butting edges and ends to form a continuous layer; fasten to wall sheathings

Install wood shingles, beginning at base of wall, with a double-layer starter course in a continuous

straight line. Offset joints of double-layer starter course a minimum«f 1-1/2 inches (38 mm).

a. Extend starter course 1 inch (25 mm) OR 1-1/2 inches (38 mm)pas directed, below top of
foundation wall.

Install first course of wood shingles over starter course. Install seeond andéucceeding courses

of wood shingles. Offset joints between shingles in sdeceeding courses a minimum of 1-1/2

inches (38 mm).

a. Install shingles in continuous straight-line courses:

OR
Install shingle courses with butt lines staggered 1 inch"(26'mm) OR 1-1/2 inches (38 mm),
as directed, from true butt line.

b. Install primed shingles with sides abutting ,OR Space shingles 1/8 to 1/4 inch (3 to 6 mm)
apart, as directed.

C. Fasten each shingle with twegzconcealed nails OR staples driven parallel to butt, as
directed, spaced 3/4 to 1dinch (19io 28ymm) from edge of shingle and 1 inch (25 mm)
above butt line of succeeding course. \For shingles wider than 8 inches (205 mm), add two
concealed fasteners, spaced 1 inch (25 mm) apart, to the center of shingle. Drive
fasteners flush withdop surface of shingles without crushing wood.

d. Maintain weathef exposure “of§i#=1/2 inches (190 mm) for 16-inch- (405-mm-) OR 8-1/2
inches (215 mMmjfor 18%inch- (455-mm-) OR 11-1/2 inches (290 mm) for 24-inch- (610-mm-
), as directed, longishingles.

e. Interior Gorner Treatment: Butted against wood stop OR Laced with flashing behind, as
directed.

f. ExteriornCorner Treatment: Butted against corner boards OR Laced OR Mitered, as
directed:

Fancy-Butt Shingles: Install fancy-butt shingles where indicated, in continuous straight-line
calrses along wall. “Center each shingle in succeeding courses between the two shingles below
it with primedishingles abutting OR 1/8-inch (3-mm) space between shingles, as directed.

a. Maintain weather exposure of 7-1/2 inches (190 mm).
b* Interior Corner Treatment: Butted against wood stop.
C. Exterior Corner Treatment: Butted against corner boards OR Mitered, as directed.

Wall-Shingle Installation, Double Coursed

1.

2.

3.

4.

Install wood wall shingles in continuous straight-line courses according to manufacturer's written
instructions and recommendations in CSSB's "Exterior and Interior Wall Manual."

Install drainage mat horizontally, in parallel courses, over surface to receive wood shingles,
butting edges and ends to form a continuous layer; fasten to wall sheathing.

Install double-layer undercourse of wood shingles beginning at base of wall. Offset joints of each
undercourse layer a minimum of 1-1/2 inches (38 mm). Fasten with a single center-and-top nail
OR staple driven parallel to butt, as directed.

a. Extend undercourse 1 inch (25 mm) OR 1-1/2 inches (38 mm), as directed, below top of
foundation wall.
b. Fasten two layers of lath wood strips at base of undercourse to match thickness of double-

layer undercourse. Extend 1 inch (25 mm) OR 1-1/2 inches (38 mm), as directed, below
top of foundation wall.
Install succeeding undercourse layers against wood lath strip, as directed. Offset joints between
undercourse and outer course a minimum of 1-1/2 inches (38 mm).

Wood Shingles And Shakes
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a. Fasten with a single center-and-top nail OR staple driven parallel to butt, as directed.

5. Install single wood lath strip on first and succeeding outer courses to match thickness of
undercourse and at height that results in specified outer course weather exposure.

6. Install first and succeeding outer courses of wood shingles directly over undercourses, projecting

1/2 inch (13 mm) below undercourse OR lath strips, as directed. Offset joints between shingles
and undercourse a minimum of 1-1/2 inches (38 mm). Offset joints between shingles in
succeeding outer courses a minimum of 1-1/2 inches (38 mm).

a. Install primed outer shingles with sides abutting OR Space outer shingles 1/8 to 1/4 inch (3
to 6 mm) apart, as directed.
b. Fasten each shingle with two exposed nails OR staples driven parallel 16'butt, asxdirected,

spaced 3/4 to 1 inch (19 to 25 mm) from edge of shingle and 2 inche§(50 mm) above butt
line of succeeding course. For outer course shingles wider than,8 inches (205 mm), add
two concealed fasteners, spaced 1 inch (25 mm) apart, to the center ofyshingle. Drive
fasteners flush with top surface of shingles without crushing weod.

c. Maintain weather exposure of 12 inches (305 mm) for 168inchs (405-mm-) OR 14 inches
(355 mm) for 18-inch- (455-mm-) OR 16 inches (40%fm) for¥24.inchs” (610-mm-), as
directed, long shingles.

d. Interior Corner Treatment: Butted against wood stop OR Laeed with flashing behind, as
directed.

e. Exterior Corner Treatment: Butted againsifcorner boards OR Laced OR Mitered, as
directed.

G.  Wall-Shake Installation, Single Coursed
1. Install wood wall shakes according to manufacturer's written instructions and recommendations in

CSSB's "Exterior and Interior Wall Manual."

2. Install drainage mat horizontally, in parallel courses, @ver surface to receive wood shakes, butting
edges and ends to form a continugus layer;,fasten to'wall sheathing.
3. Install wood shakes, beginningdat base,of wallpwith a double-layer starter course in a continuous

straight line. Offset joints of double-layer starter course a minimum of 1-1/2 inches (38 mm).

a. Extend starter course 1 in€ht(25 mm) OR 1-1/2 inches (38 mm), as directed, below top of
foundation wall.

4. Install first course ofédwood shakes ovep starter course. Install second and succeeding course of
wood shakes. Offsetjjoints between shakes in succeeding courses a minimum of 1-1/2 inches

(38 mm).

a. Install shakes in continuous straight-line courses.

OR
Install shake ‘courses with butt lines staggered 1 inch (25 mm) OR 1-1/2 inches (38 mm),
as directed, from true butt line.

b. Install primedishakes with sides abutting OR Space shingles 1/8 to 1/4 inch (3 to 6 mm)
apart,‘asydirected.

. Fasten each shake with two concealed nails OR staples driven parallel to butt, as
directed, spaced 3/4 to 1 inch (19 to 25 mm) from edge of shake and 1 inch (25 mm)
above butt line of succeeding course. For shakes wider than 8 inches (205 mm), add two
concealed fasteners, spaced 1 inch (25 mm) apart, to the center of shake. Drive fasteners
flush with top surface of shakes without crushing wood.

d. Maintain weather exposure of 7-1/2 inches (190 mm) for 16-inch- (405-mm-) OR 8-1/2
inches (215 mm) for 18-inch- (455-mm-) OR 11-1/2 inches (290 mm) for 24-inch- (610-mm-
), as directed, long shakes.

e. Interior Corner Treatment: Butted against wood stop OR Laced with flashing behind, as
directed.

f. Exterior Corner Treatment: Butted against corner boards OR Laced OR Mitered, as
directed.

H. Wall-Shake Installation, Double Coursed

Wood Shingles And Shakes June 2021
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Install wood wall shakes in continuous straight-line courses according to manufacturer's written
instructions and recommendations in CSSB's "Exterior and Interior Wall Manual."

Install drainage mat horizontally, in parallel courses, over surface to receive wood shakes, butting
edges and ends to form a continuous layer; fasten to wall sheathing.

Install double-layer undercourse of wood shingles beginning at base of wall. Offset joints of each
undercourse layer a minimum of 1-1/2 inches (38 mm). Fasten with a single center-and-top nail
OR staple driven parallel to butt, as directed.

a. Extend undercourse 1 inch (25 mm) OR 1-1/2 inches (38 mm), as directed, below top of
foundation wall.
b. Fasten two layers of lath wood strips at base of undercourse todmatch thickness of double-

layer undercourse. Extend 1 inch (25 mm) OR 1-1/2 inchesf(88 mm), as directed, below
top of foundation wall.
Install succeeding undercourse layers against wood lath strip, asidirected. Offset joints between
undercourse and outer course a minimum of 1-1/2 inches (38, mm).
a. Fasten with a single center-and-top nail OR stapledriven\parallebto butt, as directed.
Install single wood lath strip on first and succeedifg outerfourses’to match thickness of
undercourse and at height that results in specified outer'course weather exposure.
Install first and succeeding outer courses of wood shakes‘directlyfover undercourses, projecting
1/2 inch (13 mm) below undercourse OR lath strips, as directed. Offset joints between shakes
and undercourse shingles a minimum of 1-4/2 inches (38 mm). Offset joints between shakes in
succeeding outer courses a minimum of 3€1/2 inches (38 mm).

a. Install primed outer shakes with sides,abutting"ORySpace outer shakes 1/4 to 3/8 inch (6 to
10 mm) apart, as directed.
b. Fasten each shake with two exposed nails,OR staples driven parallel to butt, as directed,

spaced 3/4 to 1 inch (19 /o 25 mm)from edge of shake and 2 inches (50 mm) above butt
line of succeeding course., For shakes wider than 8 inches (205 mm), add two concealed
fasteners, spaced Afinch (25 mm) apart, to the center of shake. Drive fasteners flush with
top surface of shake without erushing wood.

C. Maintain weathenexpasure of 12 inches (305 mm) for 16-inch- (405-mm-) OR 14 inches
(355 mm) for 18%REh- (455-mm-) OR 18 inches (455 mm) for 24-inch- (610-mm-), as
directedglong shakes:

d. Interior Corner Treatment: Butted against wood stop OR Laced with flashing behind, as
directed.

e. Exterior ‘Cerner Treatment: Butted against corner boards OR Laced OR Mitered, as
directed.

Wood-Shingle-Clad\Panel Installation

Install wood:sshingle-clad panels and corner units, as directed, according to manufacturer's
written instryetions.

Installipanels level, plumb, true, and aligned with adjacent materials.

Install panels working from the lowest level to the top of the wall area.

END OF SECTION 07 31 29 13
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1.1

A.

June 2021

GENERAL

Description Of Work:

1.

This specification covers the furnishing and installation of materials for composite rubber
shingles. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations4Demolition and removal of
materials shall be as required to support the work.

Furnish and install this Majestic Slate Tile Roof System in striet accordance with specifications
and drawings approved by EcoStar.

Metal flashing work is not covered in this specification sinee, EcoStar does{NOT warrant metal
flashing. EcoStar advises that metal flashing and sec@rement of metal should be to industry
standards (SMACNA) to prevent the metal from pulling free or buckling” EcoStar also suggests
that all flashing metal be copper, stainless steel or an equally long-term material.

EcoStar Attic Guard Ridge Ventilation product must be usedien thése projects that will be using a
ridge ventilation system. If a ridge ventilationgsystem is note’be used on the project, another
form of ventilation may be used, but will Aot be\covered by any EcoStar warranties. EcoStar
advises that a ridge style venting systemgbe utilized to insure the best possible air movement and
to provide the best aesthetic appearance to thefroofing system.

Definitions

1.

Roofing Terminology: Refer to/ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and
Waterproofing Manual" for definitions of terms related to roofing work in this Section.

Submittals

1.

Submit an “EcoStar Geld Star Project Survey” to EcoStar Technical Department for approval
PRIOR to the job start totenable the Technical Department to approve and assign a job number
to the project.

The “EcoStar Gold Star Project Survey Form” must be filled out completely and accurately to
include any prior deviations approved from this specification, including a roof drawing showing all
dimensions, all penetrations, and roof slope.

Whengan, EcoStar‘Gold Star Warranty is desired, EcoStar must be contacted PRIOR to project
bi@"and installation. Information may be required for wind design and slope requirements.
Product Data: For each type of product indicated.

Samples: For the following products, of sizes indicated.

a. Composite Rubber Shingle: Full size, of each color, size, texture, and shape.
b Ridge Vent System: 12 inches (300 mm) long.

C. Fasteners: Three fasteners of each type, length, and finish.

d Underlayment: 12 inches (300 mm) square.

Quality Assurance

1.

2.

3.

To qualify for an EcoStar Gold Star Warranty, an authorized EcoStar Gold Star Applicator must
install system.

There shall be no deviation made from this specification without written approval from EcoStar
prior to the start of the roofing project.

For an EcoStar Gold Star Warranty, upon completion of the installation, an inspection must be
conducted by a Technical Representative of EcoStar to ascertain that the roofing system has
been installed according to EcoStar's most current published specifications and details. This
inspection is not intended to be a Final Inspection for the benefit of the Owner, but for the benefit
of EcoStar to determine whether a warranty shall be issued.

Class C Testing Requirements:

a. Fire Resistance - UL 790 Test Standard

b. Class 4 Impact Resistance - UL 2218 Test Standard

Composite Rubber Shingles
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5.

C. 110 mph wind load - PA100-95 Test Standard

d. Wind uplift - 105 Ibs / sq ft - UL 1897 Test Standard
Class A Testing Requirements:

a. Fire Resistance - UL 790 Test Standard

b. Class 4 Impact Resistance - UL 2218 Test Standard

E. Product Delivery, Storage And Handling

1.
2.

3.

4.

Deliver materials in original unopened packages.

Packages shall be labeled with manufacturer's name, brand name, installationginstructions and
identification of various items.

All tile materials must be stored between 45° F. and 80° F. If exposed t@ lower temperatures,
restore to 45° F minimum temperature before using.

Store all materials in a dry protected area. Damaged materials must NO©T be used.£ Installed
materials found to be damaged shall be replaced at Gold Star Authorized Applicator'sfexpense.

F. Job Conditions (Cautions And Warnings)

1.

2.

3.

Contact EcoStar Technical Department for procedures when installing a Majestic Slate Tile Roof
System during temperatures less than 45° F.

Do not install the Majestic Slate Tile Roof Systemdirectly over existing asphalt shingles or
existing tile roof systems. All existing roof materialsfMUST\be removed prior to installation of the
Majestic Slate Tile System.

Roofing surface must be free of ice, water, or snow. priof t6 and-diiring the roofing project.

G. Warranty

1.

Roofing materials manufacturer will provide the warranty for those materials supplied by the
manufacturer when the project is completed by a manufacturer's authorized applicator and all
required materials have been utilized withinithe roof system.

Only when a manufacturer’s te€hnical representative has inspected and approved the completed
installation will a warranty be issued.

The warranty is available for all types of buildings and structures.

The warranty period is@xpressed onithe warranty certificate, which reflects the inclusive dates of
coverage.

The warranty dog§ " NOT cover the aesthetic appearance of the Majestic Slate - Tiles. Care
should be taken by thet@uthorized applicator to ensure that proper blending of the tiles occurs.
When impropergblending oceurs the aesthetic appearance of the roof can be effected negatively.
Blending ghould oceur from a minimum of seven bundles from each pallet. It is highly suggested
that all material be onisite to blend from.

Only products supplied by EcoStar, a Division of Carlisle SynTec Incorporated, are included in
the"warranty, unless/otherwise specified and approved in writing by EcoStar, a Division of Carlisle
SynTeeincorporated.

1.2 PRODUCTS

A. Manufacturer

1.

All Components of the Majestic Slate - Tile Roof System are to be products manufactured or
supplied by EcoStar, a Division of Carlisle SynTec Incorporated, or approved equivalent.

B. Class C Tile Roofing System

1.

Slate Tiles/Shingles: Tiles made of Starloy™, 100% recycled rubber and plastic compound, 12
wide by 18” long with a nominal thickness of 1/4”. Weight shall be determined by the following
acceptable tile exposures:

7 241 - 258 Ibs per square
6-1/2” 259 - 278 Ibs per square
6” 280 - 300 Ibs per square
Composite Rubber Shingles June 2021
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B.

June 2021

a. Color: As selected from manufacturer’s standard colors, unless directed otherwise.
2. Underlayment
a. AquaGuard - a roofing underlayment recognized for use as an alternative to Type 30

roofing underlayment, consisting of spunbonded polypropylene coated with a layer of U.V.
stabilized polypropylene on both sides, meeting requirements of ASTM D2626, referred to
as 30 Ib and without perforations.

b. Glacier Guard ice and water underlayment - Granular Surface (55 mil), Smooth Surface
(40 mil), or Smooth Surface High Temperature (40 mil), a composite membrane consisting
of fiberglass reinforced rubberized asphalt laminated to an impermeable polyethylene film
layer (Smooth Surface and Smooth Surface High Temperaturg) or coated with a granular
surface providing maximum skid resistance (Granular Surface).

Class A Tile Roofing System

1. Slate Tiles/Shingles: Tiles made of StarloyTM, 100% recycled rubber, and'plastic compound, 12”
wide by 18” long with a nominal thickness of 1/4”. Weight shall be determined by the following
acceptable tile exposures:

7 258 - 276 Ibs per square
6-1/2” 278 - 294 Ibs per square
6” 300 - 321 Ibs per square

a. Color: As selected from manufacturer’s standard colors, unless directed otherwise.

2. Underlayment

a. VersaShield - One layer of Elk VersaShield“meéeting or exceeding the requirements of
ASTM D226.

b. Glacier Guard ice & watergunderlayment s Granular Surface (55 mil), Smooth Surface (40

mil), or Smooth Surface High Temperature (40 mil), a composite membrane consisting of
fiberglass reinforced, rubberized asphalt laminated to an impermeable polyethylene film
layer (Smooth Surface and*SmoothSurface High Temperature) or coated with a granular
surface providing'maximum skidwesistance (Granular Surface).

Fasteners
1. AquaGuard/VersaShield
a. Roofin@ nails with one‘inch (1”) diameter round or square head, plastic or metal, and 3/4”
long shank. Metal parts of fastener are to be corrosion resistant.
2. Tile Fasteners
a. EcoStar Roafing Nail with a 3/8” diameter head and a minimum of 1-1/2” long shank made
fromistainless'steel. Nails can be supplied either as a hand drive style or in coils for use in
pneumatic tools.
EXECUTION

Substrate Criteria

1. The Building owner or the Owner’s Representative is responsible for providing and determining
that the substrate is suitable to receive the Majestic Slate Tile Roof System and the authorized
EcoStar Gold Star Applicator should not proceed until all defects have been corrected.

2. The Majestic Slate Roof System may only be applied over:
a. Minimum 72" plywood or OSB decking

b. Minimum 1” tongue and groove wood decking
C. Approved metal deck systems - for specifics contact roofing materials manufacturer.
3. Minimum slope of substrate for installation of Majestic Slate Roof System shall be a minimum of

3/12 for 6” exposure installation and a minimum of 6/12 for 7” exposure installation. Contact the
EcoStar Technical Department for approval of applications on lower slopes or exceptions to this
requirement.

Substrate Preparation

Composite Rubber Shingles
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1. The Building Owner or the Owner’s Representative is responsible for ensuring that all wet or
damaged substrate has been removed in a re-roofing application.
2. Existing roof material MUST be removed and a clean substrate free of foreign material be

provided prior to the installation of the Majestic Slate Tile Roof System. Majestic Slate Tiles may
NOT be installed directly over any existing roof material or system.

C. Installation

1. Flashing and Sheet Metal:

a. Install sheet metal and flashing metal in all valleys and where requiredgon, projections
furnish in accordance with Division 07 Section "Sheet Metal Flashing An@" Trim";

b. Where required, install metal starter strip at all eaves and roof edges. Furnish metal in
accordance with Division 07 Section "Sheet Metal Flashing And Trm".

C. The roofing materials manufacturer suggests that all metal workibe made from copper,
stainless steel or an equally long-term material.

2. Underlayment:

a. AquaGuard:

1) Apply 41.5” wide sheet over complete deck, lappingythe areal covered with Glacier
Guard ice and water underlayment. Lap end joints 6%and side joints 4” and double
through valleys.

2) Do not leave exposed to weather more than 90 days after beginning of installation
without written approval of the Ownef.

3) Do not leave any fastener heads exposed.” Nail'only in areas to be covered by
lapping of underlayment.

b. VersaShield:

1) Apply 42” wide sheet over complete deck, covering the entire roof deck INCLUDING
those areas with Glacier Guard Ice & Water underlayment. Lap end joints 4” and
side joints 6”.

2) Lap the VersaShield 6” from bothisides over all hips, valleys, and ridges.

3) Where the roof ‘meetsga vertical surface, carry the VersaShield 3” to 4” up the
surface.

4) Do not leave exposedito weather more than 60 days after beginning of installation
withoutavritten approval ofithe Owner.

5) Do nétleave any fastener heads exposed. Nail only in areas to be covered by
lapping of underlayment.

C. Glacier,Guard Ice and,water underlayment:

1) Lap'end joints 67 and side joints 3.5”

2) Apply continuous 36” wide sheet in valley centered over valley.

3) Apply rows of 36” wide sheets along all eaves and rakes. Lap end joints 6” and side
joints 3(5”.

4) Apply rows of 36” wide sheets along and around all dormers and roof projections.
Lap end joints 6” and side joints 3.5”.

5) When applicable install as far as it can be installed on any head walls or vertical
walls a minimum of 12”.

6) Do not leave Glacier Guard Granular Surface exposed to weather more than 14
days after beginning of installation. Do not leave Glacier Guard Smooth Surface
exposed to weather more than 30 days after beginning of installation. Do not leave
Glacier Guard Smooth Surface High Temp exposed to the weather more than 60
days after the beginning of installation.

3. Tile/Shingle Installation

a.

b.

After installing underlayment and before installing the tiles, clean the surface of debris and
dirt.

Beginning at the eave, install a layer of tiles gapped a minimum of 3/8” between tiles and
any projections, with two roofing fasteners per tile (in location shown on tiles). This layer of
tiles will become the starter row. Install another layer of tiles in the same manner as the
first with the exception of the second layer having a 1/2 tile offset to the first layer.

Composite Rubber Shingles June 2021
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Continue installing tiles per the chosen exposure.

Care must be taken to place tiles so color variations are evenly distributed over the entire

roof area. Tiles between bundles and pallets MUST be shuffled to insure even distribution

of color variations. “Patchy” or “Blotching” in appearance is not acceptable and the
applicator will be required to correct. It is recommended that work not begin until all roofing
materials have been delivered to the job site.

It is the responsibility of the applicator to ensure that all tiles are bent back in a downward

curve prior to installation. Do not install tiles with an upward curve.

Either an open or closed valley design may be used.

1) With an open valley design leave a minimum of 2” on ea€h side‘of, the center of the
valley exposed and uncovered by the roof tiles. A V<Style or W-Style Valley metal
may be used.

2) With a closed valley design cut the tiles in a straight line<o, fit no closer than 3/8”
against tile of adjoining roof slope.

Minimum Fastening - No less than 2 approved fasteners per tilejwith'a minimum length of

1-1/2”, shall be used.

CAUTION: When using a pneumatic nailer, care‘shall’be taken to ensure that nails are not

over driven causing the tiles to curl upward. If tiles have deen installed with over-driven

nails causing the ends of the tile to curvesupward, tilesiwill'never lay flat. Over-driven tiles
must be removed and re-nailed propefly.

Install EcoStar Attic Guard ridge vent/ system per the manufacturer's application

instructions, and then place the Majestic Slate’=Universal Hip/Ridge Tile over the ridge

vent. A minimum 2.5” stainless, steel; hand-driven EcoStar fastener should be used on a

ventilated hip/ridge to fasten the hip/ridgeytile to the deck. A minimum 2” stainless steel,

hand-driven EcoStar fastener should\be Used on an unventilated hip/ridge to fasten the
hip/ridge tile to the deck. {Place fasteners in the location marked on the tile. Majestic Slate

- Universal Hip/Ridge Tile must be installed with 6” exposure.

Tiles may not bedinstalled if thextileS have been stored in temperatures lower than 45° F. If

tiles have been stored’in temperatures below 45° F., tiles must be brought back to an

ambient material temperature of 45° F. As the temperature rises, tiles will expand beyond
the designed installation pattern if the product is installed while cold or frozen.

Do not install tiles direetly adjacent to each other. A minimum gap of 3/8” must be

maintained between installed tiles.

After the'initial row of tiles has been installed, it is recommended that a chalk line be placed

parallel to the,roof edge and running perpendicular to the first row of tiles. This chalk line

willlensure that’the tiles stay true and plumb to the roof edge throughout installation.

Care'must be taken to minimize foot traffic over completed areas of the roof. Tiles will

show mud and dirt and cause appearance problems. The removal of dirt and debris is the

responsibility of the applicator.

Hiles can be slippery when wet, caution should be exhibited with early morning dew and

after rain. The tile manufacturer suggests the use of toe boards and OSHA approved

harnesses and safety equipment at all time.

Upon completion of the roof system installation, inspect and remove all debris from roof,

sweep clean and wash with a mild, non-bleaching detergent.

END OF SECTION 07 31 33 00

June 2021
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1.1

A.

June 2021

GENERAL

Description Of Work:

1. This specification covers the furnishing and installation of materials for clay roof tiles. Products
shall be as follows or as directed by the Owner. Installation proceduresgshall be in accordance
with the product manufacturer's recommendations. Demolition and rémoval ofimaterials shall be
as required to support the work.

Summary

1. Section Includes:
a. Clay roof tiles.
b. Underlayment.
C. Snow guards.

Definitions

1. Roofing Terminology: See ASTM D 1079,4lossaries in TRI/WSRCA's "Concrete and Clay Roof
Tile Design Criteria Installation Manual for Moderate Climate Regions," and NRCA's "The NRCA
Roofing and Waterproofing Manual" for definitions of terms related to roofing work in this Section.

Submittals

1. Product Data: For each type of|product indicated.

2. LEED Submittal:

a. Product Test Reports for Credit S§7.2: For clay roof tiles, documentation indicating
compliance withéSolar ReflectanceIndex requirement.

Samples: For each typeof elay roof tile and accessory tile indicated.

Material test reports.

Research/evaldation reports.

Maintenance data.

Warrantie§: Sample of special warranties.

Noo s~

Quality Assurance

1. Fire-Test-Response Characteristics: Provide clay roof tiles and related roofing materials with the
fire-test-response characteristics indicated, as determined by testing identical products per test
method indicated below by UL or another testing and inspecting agency acceptable to authorities
having jurisdiction. Identify materials with appropriate markings of applicable testing and
inspecting agency.
a. Exterior Fire-Test Exposure: Class A OR Class B OR Class C, as directed; UL 790 or

ASTM E 108, for application and roof slopes indicated.
2. Preinstallation Conference: Conduct conference at Project site.

Delivery, Storage, And Handling

1. Store underlayment rolls on end, on pallets or other raised surfaces. Do not double stack rolls.
a. Handle, store, and place roofing materials in a manner to avoid significant or permanent
damage to roof deck or structural supporting members.
2. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when

roofing work is not in progress.

Warranty

1. Special Warranty: Standard form in which manufacturer agrees to repair or replace clay roof tiles
that fail in materials within specified warranty period.
a. Materials-Only Warranty Period: 50 years from date of Final Completion.

Clay Roof Tiles
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1.2 PRODUCTS

A. Clay Roof Tiles

1.

Clay Roof Tiles: ASTM C 1167, molded- or extruded-clay roof tile units of shape and
configuration indicated, kiln fired to vitrification, and free of surface imperfections. Provide with
fastening holes prepunched at factory before firing.

a. Durability: Grade 1 OR Grade 2 OR Grade 3, as directed.

b. High-Profile Shape: Type I, Spanish or "S" OR Type |, tapered mission, two piece OR

Type |, straight mission, two piece OR Type I, straight barrel mission, two_pieee OR Type |,

Greek, two piece OR Type |, Roman, two piece, as directed.

Low-Profile Shape: Type Il, French interlocking.

Flat Shape: Type lll, flat shingle OR Type lll, flat interlocking, as directed.

1) Provide clay roof tiles of diminishing widths for circular bays‘anrounditowers.

e. Solar Reflectance Index: Provide clay roof tile with Solar Reflectanceylndex not less than
29 when calculated according to ASTM E 1980, based ondesting\of identical products by a
qualified testing agency.

f. Finish and Texture: Matte, smooth OR Matte, striated OR'Glazed, smooth, as directed.

g. Color: Terra cotta OR Brown OR Red OR Blended red OR Buff, asdirected.

h. High OR Low, as directed,-Profile-Shape Accessory Tiles: Ridge, ridge vent, ridge end,
hip and hip starter, header course, L-shapeddrake ‘edge, roll rake edge, starter, end band,
terminal, eave closure, and top fixture, as directed/units, in color matching clay roof tiles.

i. Flat-Shape Accessory Tiles: Ridge and closed ridge“end, hip and hip starter, header
course, L-shaped rake edge, starter,.end band, and terminal, as directed, units, in color
matching clay roof tiles.

oo

B. Accessories

1.
2.

3.

9.

Asphalt Roofing Cement: ASTM_BD'4586, Type I, asbestos free.

Butyl Sealant: ASTM C 1341, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heawy bodied.

Elastomeric Sealant: ASTM C 920, elastomeric polyurethane OR silicone, as directed,-based
joint sealant; Type M OR Type S, asidirected, Grade NS, Class 25, Use NT related to exposure,
and, as applicable togoint substrates indicated, Use O.

Roofing Asphalt: ASTM D 312, Type IV.

Cold-Applied Adhesive:“Manufacturer's standard asphalt-based, one- or two-part, asbestos-free,
cold-applied.adhesive specially formulated for compatibility and use with underlayments.

Foam Adhesive: ) Two-component, polyurethane expanding adhesive recommended for
application by clay roof tile manufacturer.

OR

Moftar: ASIM C 270, Type M, natural color OR with ASTM C 979, pigmented mortar matching
the color, of ‘clayaroof tiles for exposed-to-view mortar, and natural color for concealed-from-view
mortar, asydirected.

Eave“Closure: Manufacturer's standard EPDM OR copper OR stainless-steel OR galvanized-
steel OR aluminum, mill finish, as directed, eave closure formed to shape of clay roof tile.

Woad, Nailers, Beveled Cant Strips and Wood Battens: Comply with requirements for pressure-
preservative-treated wood in Division 06 Section(s) "Rough Carpentry" OR "Miscellaneous Rough
Carpentry", as directed.

Mesh Fabric: 18-by-14 (1.1-by-1.4-mm) mesh of PVC-coated, glass-fiber thread.

C. Fasteners

1.

Roofing Nails: ASTM F 1667, copper, 0.135-inch- (3.4-mm-) OR aluminum, 0.1055-inch- (2.7-
mm-) OR hot-dip galvanized-steel, 0.1055-inch- (2.7-mm-), as directed, diameter shank, sharp-
pointed, conventional roofing nails with barbed shanks; minimum 3/8-inch- (10-mm-) diameter
head; of sufficient length to penetrate 3/4 inch (19 mm) into wood battens OR solid wood decking
OR roof-deck sheathing, as directed.
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a. Where nails are in contact with metal flashing, use nails made from same metal as
flashing.
Felt Underlayment Nails: Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-
profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.
Wood Batten Nails: ASTM F 1667; common or box, steel wire, flat head, and smooth shank.
Wire Ties: Copper OR Brass OR Stainless steel, as directed, 0.083-inch (2.1-mm) minimum
diameter.
Twisted-Wire-Tie System: Continuously twisted, two-wire unit with loops formed 6 inches (152
mm) apart, minimum 0.1-inch- (2.5-mm-) diameter brass wire and 0.06-iaeh- (1.5-mm-) diameter
brass tie wires OR 0.1-inch- (2.5-mm-) diameter copper wire and 0.06-inch-“(h.5-mm-) diameter
brass tie wires OR 0.083-inch- (2.1-mm-) diameter stainless-steel wire and 0.037=inch- (0.94-mm-
) diameter stainless-steel tie wires OR 0.083-inch- (2.1-mm-) diametergalvanized-steel wire and
0.037-inch- (0.94-mm-) diameter galvanized-steel tie wires, asidirected, with" matching-metal
folding clip anchors.
Single-Line, Wire-Tie System: Interconnecting eave-tofridge 'systemjminimum 0.1-inch- (2.5-
mm-) diameter brass OR 0.09-inch- (2.3-mm-) diameter galvanized-steel, as directed, wire,
preformed to accommodate clay roof tile type and application indicated.
Hook Nails: One-piece wind lock and clay roof tile fastener system; minimum 0.1-inch- (2.5-mm-)
diameter brass OR 0.09-inch- (2.3-mm-) diameter galvanized-steel, as directed, wire, for direct
deck nailing.
Tile Locks: Brass OR Copper OR Stainless-steel OR Hot-dip galvanized-steel, as directed, 0.1-
inch- (2.5-mm-) diameter wire device designhed i0'securélbutt edges of overlaid clay roof tiles.
Storm Clips: Brass OR Stainless-steel OR Hot-dip galvanized-steel, as directed, strap-type,
0.04-by-1/2-inch (1.0-by-13-mm)g#L-shaped, retainer clips designed to secure side edges of clay
roof tiles. Provide with two fastener holes in base‘flange.

Underlayment Materials

1.
2.

3.

Felt Underlayment: ASTM D 226, Typerll; asphalt-saturated organic felt, unperforated.

Felt Underlayment: ASIM B'2626, asphalt-saturated and -coated organic felt, dusted with fine
mineral surfacing on both sides, unperforated.

Roll Roofing Underlaymentl ASTM D 6380, Class M, Type ll, asphalt-saturated and -coated
organic felt, mineral-granule surfaced.

Self-Adhering *Sheet Underlayment, Granular Surfaced: ASTM D 1970, a minimum of 55-mil-
(1.4-mm=)" thicky, sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule
surfaced; with release paper backing; cold applied. Provide primer for adjoining concrete or
masonry surfaces to‘receive underlayment, as directed.

Self-Adhering, Sheet Underlayment, Polyethylene Faced: ASTM D 1970, a minimum of 40-mil-
(1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified
asphalt adhesive, with release paper backing; cold applied. Provide primer for adjoining concrete
or masoenry surfaces to receive underlayment, as directed.

Snow Guards

1.

Snow-Guard Pads: Fabricated copper OR cast-bronze OR zinc OR stainless-steel OR

aluminum, as directed, units, designed to be installed without penetrating roof tiles, and

complete with predrilled holes or hooks for anchoring.

Snow-Guard Rails: Units fabricated from metal baseplate anchored to adjustable OR fixed, as

directed, bracket and equipped with two OR three, as directed, bars.

a. Brackets and Baseplate: Aluminum OR Bronze or brass OR Stainless steel, as directed.

b. Bars: Aluminum, mill finished OR Aluminum, clear anodized OR Stainless steel, mill
finished, as directed.

Metal Flashing And Trim

1.

General: Comply with requirements in Division 07 Section "Sheet Metal Flashing And Trim".

a. Sheet Metal: Copper OR Stainless steel OR Zinc-tin alloy-coated stainless steel OR Zinc-
tin alloy-coated steel OR Zinc-tin alloy-coated copper OR Anodized aluminum OR
Aluminum, mill finished, as directed.

Clay Roof Tiles
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2. Fabricate sheet metal flashing and trim to comply with recommendations that apply to design,
dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal
Manual."

a. Apron Flashings: Fabricate with lower flange extending a minimum of 4 inches (100 mm)
OR 6 inches (152 mm), as directed, over and 4 inches (100 mm) beyond each side of
downslope tile roofing and 6 inches (152 mm) up the vertical surface.

b. Step Flashings: Fabricate with a head lap of 3 inches (75 mm) and a minimum extension
of 4 inches (100 mm) OR 5 inches (127 mm), as directed, both horizontally and vertically.
C. Channel Flashings: Fabricate with vertical surface extending a minimum.efs4,inches (100

mm) OR 5 inches (127 mm), as directed, above the clay roof tile and@ inches100 mm)
OR 6 inches (152 mm), as directed, beneath the tile roofing, with ad-inch- (25-mm-) high
vertical return to form a runoff channel.

d. Rake Pan Flashings: Fabricate with vertical surface extending over, fasciae and 6 inches
(152 mm) beneath the tile roofing, with a 1-inch- (25-mm-)_high vertical retufn to form a
runoff channel.

e. Cricket OR Backer, as directed, Flashings: Fabricatewith concealed flange extending a
minimum of 18 inches (455 mm) OR 24 inches (610 mm)pas directed, beneath upslope
tile roofing, 6 inches (152 mm) beyond each side of chimney?OR skylight, as directed, and
6 inches (152 mm) above the roof plane.

f. Closed OR Open, as directed,-Valley Flashifhgs: \Eabricate in lengths not exceeding 10
feet (3 m), with 1-inch- (25-mm-) high, inverted-V profile at center of valley and with equal
flange widths of 10 inches (255 mm) OR 124nche§ (305 mm), as directed.

g. Drip Edges: Fabricate in lengths not.exceeding 10 feet (3 m), with 2-inch (50-mm) roof-
deck flange and 1-1/2-inch (38-mmjfascia‘flangewith 3/8-inch (10-mm) drip at lower edge.

3. Sheet Metal Ridge Vent: Fabricate from 16-0z./sq.&- (0:55-mm-) thick copper sheet, terminating
each side in V-shaped external baffles\with venting holes producing net-free ventilating area of

2.65 sq. in./ft. (56 sq. cm/m).

4. Vent-Pipe Flashings: ASTM B#49, Type LS4d24;at least 1/16 inch (1.6 mm) thick. Provide lead
sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof and extending
at least 4 inches (100 mm) from pipe onto roof.

1.3 EXECUTION
A. Underlayment Installation
1. General: gComply“with clay roof tile manufacturer's written instructions and recommendations in
NRCA's The NRCA Roofing and Waterproofing Manual."
a. Coaver ridge OR hip, as directed, wood nailers with underlayment strips.
2. Single-Layer, Felt Underlayment: Install on roof deck parallel with and starting at the eaves. Lap

sides ayminimumiof 2 inches (50 mm) over underlying course. Lap ends a minimum of 4 inches

100 mm)a, Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten

with feltinderlayment OR roofing, as directed, nails.

a. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.
Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in
direction to shed water. Lap ends of felt not less than 6 inches (152 mm) over self-
adhering sheet underlayment.

3. Double-Layer Felt Underlayment: Install on roof deck parallel with and starting at the eaves.
Install a 19-inch- (485-mm-) wide starter course at eaves and completely cover with full-width
second course. Install succeeding courses lapping previous courses 19 inches (485 mm) in
shingle fashion. Lap ends a minimum of 6 inches (152 mm). Stagger end laps between
succeeding courses at least 72 inches (1830 mm). Fasten with felt underlayment OR roofing, as
directed, nails.

a. Apply a continuous layer of asphalt roofing cement over starter course and on felt
underlayment surface to be concealed by succeeding courses as each felt course is
installed. Apply over entire roof OR at locations indicated on Drawings, as directed.

Clay Roof Tiles June 2021
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b. Install felt underlayment on roof sheathing not covered by self-adhering sheet
underlayment. Lap edges over self-adhering sheet underlayment not less than 3 inches
(75 mm) in direction to shed water.

Double-Layer Felt/Roll Roofing Underlayment:

a. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.
Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of
4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches
(1830 mm). Fasten with felt underlayment OR roofing, as directed, nails.

b. Install roll roofing underlayment, in parallel courses, in same directionyas felt underlayment.
Lap ends a minimum of 6 inches (152 mm). Stagger enddlaps between succeeding
courses at least 72 inches (1830 mm).

1) Mechanically fasten over felt underlayment.

2) Adhere to felt underlayment with solid mopping of hat,roofing, asphalt, applied within
plus or minus 25 deg F (14 deg C) of equiviscous temperaturefOR uniform coating
of cold-applied adhesive OR uniform coatingfof asphalt rogfing cement, as directed.

C. Terminate felt underlayment flush OR extended Up nat Ieéssythan™4 inches (100 mm), as
directed, against chimneys, sidewalls, curbs, and‘othér projections.

Self-Adhering Sheet Underlayment: Install wrinkle free; comply with low-temperature installation

restrictions of underlayment manufacturer if applicable. Install’at'locations indicated below OR on

Drawings, as directed, lapped in direction 40 shed water. Lap sides not less than 3-1/2 inches

(89 mm). Lap ends not less than 6 inch@s (152/mm), staggered 24 inches (610 mm) between

succeeding courses. Roll laps with roller.“Covef underlayment within seven days.

a. Prime concrete and masonry surfaceso receive self-adhering sheet underlayment.
b. Extend self-adhering sheetunderlayment ever entire roof deck.
OR

Extend self-adhering sheet underlayment over roof deck as follows:

1) Eaves: Extefid from'edges of'eaves 24 inches (610 mm) OR 36 inches (914 mm),
as directed, beyond intérierfface of exterior wall.

2) Rakes: ‘Extenddrom edges of rakes 24 inches (610 mm) OR 36 inches (914 mm),
as directed, beyond interior face of exterior wall.

3) Valleys: Extend\from lowest to highest point 18 inches (455 mm) on each side.

4) Hips: Extend 18%ihches (455 mm) on each side.

5) Ridges: Extend 36 inches (914 mm) on each side without obstructing continuous
ridge vent slot, as directed.

6) Sidewalls: Extend 18 inches (455 mm) beyond sidewalls and return vertically
against'sidewalls not less than 4 inches (100 mm).

7) Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements: Extend 18
inches (455 mm) beyond penetrating elements and return vertically against
penetrating elements not less than 4 inches (100 mm).

8) Roof-Slope Transitions: Extend 18 inches (455 mm) on each roof slope.

Double-Layer Felt/Self-Adhering Sheet Underlayment:

a. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.
Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of
4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches
(1830 mm). Fasten with felt underlayment OR roofing, as directed, nails.

b. Install self-adhering sheet underlayment, wrinkle free, on felt underlayment. Comply with
low-temperature installation restrictions of underlayment manufacturer if applicable. Lap
sides not less than 3-1/2 inches (89 mm) in direction to shed water. Lap ends not less than
6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses. Roll laps
with roller. Cover underlayment within seven days.

Metal-Flashed, Open-Valley Underlayment: Install two layers of 36-inch- (914-mm-) wide felt

underlayment centered in valley. Stagger end laps between layers at least 72 inches (1830 mm).

Lap ends of each layer at least 12 inches (305 mm) in direction to shed water, and seal with

asphalt roofing cement. Fasten each layer to roof deck with felt underlayment nails.

a. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches
(152 mm).
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B. Metal Flashing Installation

1. General: Install metal flashings and other sheet metal to comply with requirements in Division 07
Section "Sheet Metal Flashing And Trim".
a. Install metal flashings according to clay roof tile manufacturer's written instructions and

recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

2. Apron Flashings: Extend lower flange over and beyond each side of downslope tile roofing and
up the vertical surface.

3. Step Flashings: Install with a head lap of 3 inches (75 mm) and extend both horizontally and

vertically. Install with lower edge of flashing just upslope of, and concealed by, buit of overlying
tile. Fasten to roof deck only.

4. Cricket OR Backer, as directed, Flashings: Install against roof-penetrating elements, extending
concealed flange beneath upslope tile roofing and beyond each side.

5. Open-Valley Flashings: Install centrally in valleys, lapping ends at leasty8 inches (205 mm) in

direction to shed water. Fasten upper end of each length to roof deck.beneath overlap.

a. Secure hemmed flange edges into metal cleats spaced#?2 inches (305 mm) apart and
fastened to roof deck.

b. Adhere 9-inch- (230-mm-) wide strips of self-adhering sheetsto metal flanges and to self-
adhering sheet underlayment.

Channel Flashings: Install over underlayment and fastenyto roof deck:

Rake Pan Flashings: Install over underlayment anddasten to roof deck.

Rake Drip Edges: Install over underlayment and fasten to‘roof deck.

Eave Drip Edges: Install beneath underlayment and,fasten to‘roofdeck.

0. Pipe Flashings: Form flashing around pipe_penetrations and tile roofing. Fasten and seal to tile

roofing.

11.  Sheet Metal Ridge Vents: Install centrally, and mechanically fasten to wood ridge. Adhere each
side to clay roof tile with elastomeric sealant.
a. Install fabric mesh over roofédeck airventilation gaps to prevent insect entry.

S©VooN®

C. Wood Nailers And Battens, as directed

1. Install wood nailers at ridges OR"hips OR rakes, as directed, and securely fasten to roof deck.
2. Install beveled wood caft at eaves and securely fasten to roof deck.
3. Install nominal 1-by42-inch (25-by-50smm) wood battens horizontally over 1/2-inch- (13-mm-)

high, pressure-preservative-treated wood lath strips OR in 48-inch (1200-mm) lengths with ends

separated by 1/27inch (48, mm), as directed, at spacing required by clay roof tile manufacturer,

and securely fasten to roofideck.

a. Install” nominal 1-by-2-inch (25-by-50-mm) wood counter battens vertically spaced 24
inches (610 mm) apart and securely fasten to roof deck.

D. Clay RoofTile Installation
1. Generals Install” clay roof tiles according to manufacturer's written instructions, to
recommendations in TRI/WSRCA's "Concrete and Clay Roof Tile Design Criteria Installation
Manualfor Moderate Climate Regions," and to NRCA's "The NRCA Roofing and Waterproofing

Manual."

a. Maintain uniform exposure and coursing of clay roof tiles throughout roof.

b. Extend tiles 2 inches (50 mm) over eave fasciae.

C. Nail Fastening: Drive nails to clear the clay roof tile so the tile hangs from the nail and is
not drawn up.
1) Install wire through nail holes of cut tiles that cannot be nailed directly to roof deck,

and fasten to nails driven into deck.

d. Wire-Tie Fastening: Install wire-tie systems and fasten clay roof tiles according to
manufacturer's written instructions.

e. Foam-Adhesive OR Mortar, as directed, Setting: Install clay roof tile according to
TRI/FRSA's "Concrete and Clay Roof Tile Installation Manual."

f. Install storm clips to capture edges of longitudinal sides of clay roof tiles and securely

fasten to roof deck.

Clay Roof Tiles June 2021
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g. Install clay roof tile locks to support and lock overlying tile butts to underlying tiles.
h. Cut and fit clay roof tiles neatly around roof vents, pipes, ventilators, and other projections
through roof. Fill voids with mortar.
Install clay roof tiles with color blend approved by the Owner.
lat Shingle Clay Roof Tile Installation:
. Maintain 2-inch (50-mm) head lap between succeeding courses of clay roof tiles.
. Offset joints by half the clay roof tile width in succeeding courses.
. Extend clay roof tiles 1 inch (25 mm) over fasciae at rakes.
. Install ridge tiles in V-ridge OR saddle OR mitered, as directedsgeeonfiguration with laps
facing away from prevailing wind. Seal laps with asphalt roofin@ cementOR butyl sealant
OR elastomeric sealant, as directed.
1) Close voids where ridge tiles meet clay roof tiles with ridge closure tiles OR mortar
struck with face of ridge cover tiles, as directed.
e. Install hip tiles in V-ridge OR saddle OR mitered, as.directed, configuration. Seal laps
with asphalt roofing cement OR butyl sealant OR elastomeric sealant, as directed.
1) Fill voids with mortar where hip tiles meetclay roofttiles, and strike mortar flush with
face of hip cover tiles.
3. Flat Interlocking Clay Roof Tile Installation:
a. Provide minimum 3-inch (75-mm) lap between succeeding courses of clay roof tiles.
b. Offset joints by half the clay roof tile width in'succeeding Courses.
c. Install L-shaped rake tiles.
d. Install ridge tiles in V-ridge OR saddle ©OR"mitéred, as directed, configuration with laps
facing away from prevailing wind. Seal laps with asphalt roofing cement OR butyl sealant
OR elastomeric sealant, agfdirected.
1) Close voids wherefridge tiles ‘meet ¢clay roof tiles with ridge closure tiles OR mortar
struck with face of ridge cover tiles, as directed.
e. Install hip tiles in M=ridge"OR saddle OR mitered, as directed, configuration. Seal laps
with asphalt roofiig cement ORybutyl sealant OR elastomeric sealant, as directed.
1) Fill voidsiwith mértar where hip tiles meet clay roof tiles, and strike mortar flush with
face of hip coyver tiles.
4., Low-Profile, Interlocking ClayRoof Tile Installation:
a. Providé minimum 3-inch¢75-mm) lap between succeeding courses of clay roof tiles.
b. Install'Lsshaped rake tiles.
C. Install ridge, tiles with laps facing away from prevailing wind. Seal laps with asphalt roofing
cement OR'butyl sealant OR elastomeric sealant, as directed.
5. High-Profile,Clay Roof Tile Installation:

2.

i.
F
a
b
Cc
d

a. Install tile OR sheet metal OR EPDM, as directed, eave closure.

b. Provide minimum 3-inch (75-mm) lap between succeeding courses of clay roof tiles.

C: Install'L-shaped OR roll, as directed, rake tiles.

d. Install ridge tiles with laps facing away from prevailing wind. Seal laps with asphalt roofing

cement OR butyl sealant OR elastomeric sealant, as directed.
6. Open Valleys: Cut clay roof tiles at open valleys to form straight lines. Maintain uniform width of
exposed open valley OR Widen exposed portion of open valley 1/8 inch in 12 inches (1:96), as
directed, from highest to lowest point.

a. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.
b. Do not nail tiles to metal flashings.
7. Closed Valleys: Cut clay roof tiles at closed valleys to form straight lines, trimming upper

concealed corners of tiles. Maintain uniform gap at centerline of valley of 1/2 to 3/4 inch (13 to 19
mm) OR 3/4 to 1 inch (19 to 25 mm), as directed.

a. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.
b. Do not nail tiles to metal flashings.
E. Snow-Guard Installation
1. Snow-Guard Pads: Install rows of snow-guard pads at locations indicated, according to

manufacturer's written installation instructions. Space rows apart horizontally, beginning from
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gutter. Space snow guards apart in each row, offsetting by half this dimension between
succeeding rows.

2. Snow-Guard Rails: Install rows of snow-guard rails at locations indicated, according to
manufacturer's written installation instructions. Space rows apart horizontally, beginning from
gutter.

F. Adjusting And Cleaning
1. Remove and replace damaged or broken clay roof tiles.
2. Remove excess clay roof tiles and debris from Project site.

END OF SECTION 07 32 13 00
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SECTION 07 32 16 00 - CONCRETE ROOF TILES

1.1

A.

June 2021

GENERAL

Description Of Work:

1. This specification covers the furnishing and installation of materials for concrete roof tiles.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. JDemolitionyand removal of
materials shall be as required to support the work.

Summary
1. Section Includes:
a. Concrete roof tiles.
b. Underlayment.
C. Snow guards.
Definitions

1. Roofing Terminology: See ASTM D 1079,4lossaries in TRI/WSRCA's "Concrete and Clay Roof
Tile Design Criteria Installation Manual for Moderate Climate Regions," and NRCA's "The NRCA
Roofing and Waterproofing Manual" for definitions of terms related to roofing work in this Section.

Submittals

1. Product Data: For each type of|product indicated.

2. LEED Submittal:

a. Product Test Repaorts for Credit SS#.2: For concrete roof tiles, documentation indicating
compliance withéSolar Reflectance’Index requirement.

Samples: For each typeyof goncrete roof tile and accessory tile indicated.

Material test reports.

Research/evaldation reports.

Maintenance data.

Warrantie§: Sample of special warranties.

Noos~®

Quality Assurance

1. Fire-Test-Response Characteristics: Provide concrete roof tiles and related roofing materials with
the fire-test-response characteristics indicated, as determined by testing identical products per
test method/indicated below by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction. Identify materials with appropriate markings of applicable testing
and inspecting agency.
a. Exterior Fire-Test Exposure: Class A OR Class B OR Class C, as directed; UL 790 or

ASTM E 108, for application and roof slopes indicated.
2. Preinstallation Conference: Conduct conference at Project site.

Delivery, Storage, And Handling

1. Store underlayment rolls on end, on pallets or other raised surfaces. Do not double stack rolls.
a. Handle, store, and place roofing materials in a manner to avoid significant or permanent
damage to roof deck or structural supporting members.
2. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when

roofing work is not in progress.

Warranty

1. Special Warranty: Standard form in which manufacturer agrees to repair or replace concrete roof
tiles that fail in materials within specified warranty period.
a. Materials-Only Warranty Period: 50 years from date of Final Completion.
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1.2 PRODUCTS

A. Concrete Roof Tiles

1.

Concrete Roof Tiles: ASTM C 1492, molded- or extruded-concrete roof tile units of shape and
configuration indicated, with integral color, and free of surface imperfections. Provide with
fastening holes prepunched at factory.

a. Weight: Normal OR Medium OR Light, as directed.

b. High-Profile Shape: Type I, Spanish or "S".

C. Medium-Profile Shape: Type Il, French interlocking.

d. Low-Profile Shape: Type llI, flat shingle OR Type llI, flat interlocking, as'directed.

e. Side Configuration: Interlocking OR Noninterlocking, as directed.

f. Solar Reflectance Index: Provide concrete roof tiles with Solar Reflectance Index not less
than 29 when calculated according to ASTM E 1980, based on testing of identical products
by a qualified testing agency.

g. Colors, Blends, and Patterns: As selected from manufactufer's full range:

h. Finish and Texture: Matte, smooth OR Matte, striated OR Glazed;smooth; as directed.

i. Color: Brown OR White OR Red OR Pale red OR Green ORGray OR Buff, as directed.

j- High OR Medium, as directed,-Profile-Shape Accessory Tiles: Ridge, ridge vent, ridge

end, hip and hip starter, header course, L-shaped,rake edge,“roll' rake edge, starter, end
band, and terminal, as directed, units, in colaf'matehing concrete roof tiles.

k. Low-Profile-Shape Accessory Tiles: Ridge and £losed ridge end, hip and hip starter,
header course, L-shaped rake edge, starter, endédband; and terminal, as directed, units, in
color matching concrete roof tiles.

B. Accessories

1.
2.

3.

10.

Asphalt Roofing Cement: ASTM D 4586, Type Il, asbestos free.

Butyl Sealant: ASTM C 13114 single=component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied.

Elastomeric Sealant: ASTM€920,elastomeric polyurethane OR silicone, as directed,-based
joint sealant; Type M OR Type S;as directed, Grade NS, Class 25, Use NT related to exposure,
and, as applicable to joift substrates indicated, Use O.

Roofing Asphalt: ASTM D 312, Type I\

Cold-Applied Adhesives Manufacturer's standard asphalt-based, one- or two-part, asbestos-free,
cold-applied adhesive specially formulated for compatibility and use with underlayments.

Foam Adhesive: Two-component, polyurethane expanding adhesive recommended for
application’ by concrete roof tile manufacturer.

OR

Mortar: JASTM C 270, Type M, natural color OR with ASTM C 979, pigmented mortar matching
the“celor ofyconcrete roof tiles for exposed-to-view mortar, and natural color for concealed-from-
view mortar, asidirected.

Eave Clesure: Manufacturer's standard EPDM OR copper OR stainless-steel OR galvanized-
steel"ORmaluminum, mill finish, as directed, eave closure formed to shape of concrete roof tiles.
Ridge Closure: Manufacturer's standard EPDM ridge closure, formed to shape of concrete roof
tiles.

Wood"Nailers, Beveled Cant Strips and Wood Battens: Comply with requirements for pressure-
preservative-treated wood in Division 06 Section(s) "Rough Carpentry" OR "Miscellaneous Rough
Carpentry", as directed.

Mesh Fabric: 18-by-14 (1.1-by-1.4-mm) mesh of PVC-coated, glass-fiber thread.

C. Fasteners

1.

Roofing Nails: ASTM F 1667, copper, 0.135-inch- (3.4-mm-) OR aluminum, 0.1055-inch- (2.7-
mm-) OR hot-dip galvanized-steel, 0.1055-inch- (2.7-mm-), as directed, diameter shank, sharp-
pointed, conventional roofing nails with barbed shanks; minimum 3/8-inch- (10-mm-) diameter
head; of sufficient length to penetrate 3/4 inch (19 mm) into wood battens OR solid-wood decking
OR roof-deck sheathing, as directed.
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a. Where nails are in contact with metal flashing, use nails made from same metal as
flashing.

Felt Underlayment Nails: Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-

profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.

Wood Batten Nails: ASTM F 1667; common or box, steel wire, flat head, and smooth shank.

Wire Ties: Copper OR Brass OR Stainless steel, as directed, 0.083-inch (2.1-mm) minimum

diameter.

Twisted-Wire-Tie System: Continuously twisted, two-wire unit with loops formed 6 inches (152

mm) apart, minimum 0.1-inch- (2.5-mm-) diameter brass wire and 0.06-iaeh- (1.5-mm-) diameter

brass tie wires OR 0.1-inch- (2.5-mm-) diameter copper wire and 0.06-inch-“(h.5-mm-) diameter

brass tie wires OR 0.083-inch- (2.1-mm-) diameter stainless-steel wire and 0.037=inch- (0.94-mm-

) diameter stainless-steel tie wires OR 0.083-inch- (2.1-mm-) diametergalvanized-steel wire and

0.037-inch- (0.94-mm-) diameter galvanized-steel tie wires, asidirected, with" matching-metal

folding clip anchors.

Hook Nails: One-piece wind lock and concrete roof tile fastener system, minimum 0.1-inch- (2.5-

mm-) diameter brass OR 0.09-inch- (2.3-mm-) diameter galvanizéd-steel, as directed, wire, for

direct deck nailing.

Tile Locks: Brass OR Copper OR Stainless-steel OR Hot=dip galvanized-steel, as directed, 0.1-

inch- (2.5-mm-) diameter wire device designed,to secure buttfedges of overlaid concrete roof

tiles.

Storm Clips: Brass OR Stainless-steeldOR Hof-dip galvanized-steel, as directed, strap-type,

0.04-by-1/2-inch (1.0-by-13-mm), L-shaped retainer €lips designed to secure side edges of

concrete roof tiles. Provide with two_fastenerholes in base flange.

Underlayment Materials

1.
2.

3.

Felt Underlayment: ASTM D 226, Type Il, asphalt-saturated organic felt, unperforated.

Felt Underlayment: ASTM'D 2626, asphalt-saturated and -coated organic felt, dusted with fine
mineral surfacing on bath sides, unperforated.

Roll Roofing Underlaymenti"ASTM D 6380, Class M, Type Il, asphalt-saturated and -coated
organic felt, mineral-granulé surfaced.

Self-Adhering Sheet Underlayment, Granular Surfaced: ASTM D 1970, a minimum of 55-mil-
(1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule
surfaced; withhrelease paper backing; cold applied. Provide primer for adjoining concrete or
masonry'surfaces,to receive underlayment, as directed.

Self-Adhering Sheet. Underlayment, Polyethylene Faced: ASTM D 1970, minimum of 40-mil-
(140-mm=)thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified
asphalt adhesive, with release paper backing; cold applied. Provide primer for adjoining concrete
Qr. masonry surfaces to receive underlayment, as directed.

SnowrGuards

1

Show-Guard Pads: Fabricated copper OR cast-bronze OR zinc OR stainless-steel OR

aluminum, as directed, units, designed to be installed without penetrating roof tiles, and

complete with predrilled holes or hooks for anchoring.

Snow-Guard Rails: Units fabricated from metal baseplate anchored to adjustable OR fixed, as

directed, bracket and equipped with two OR three, as directed, bars.

a. Brackets and Baseplate: Aluminum OR Bronze or brass OR Stainless steel, as directed.

b. Bars: Aluminum, mill finished OR Aluminum, clear anodized OR Stainless steel, mill
finished, as directed.

Metal Flashing And Trim

1.

General: Comply with requirements in Division 07 Section "Sheet Metal Flashing And Trim".

a. Sheet Metal: Copper OR Stainless steel OR Zinc-tin alloy-coated stainless steel OR Zinc-
tin alloy-coated steel OR Zinc-tin alloy-coated copper OR Anodized aluminum OR
Aluminum, mill finished, as directed.
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2. Fabricate sheet metal flashing and trim to comply with recommendations that apply to design,
dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal
Manual."

a. Apron Flashings: Fabricate with lower flange extending a minimum of 4 inches (100 mm)
OR 6 inches (152 mm), as directed, over and 4 inches (100 mm) beyond each side of
downslope tile roofing and 6 inches (152 mm) up the vertical surface.

b. Step Flashings: Fabricate with a head lap of 3 inches (75 mm) and a minimum extension
of 4 inches (100 mm) OR 5 inches (127 mm), as directed, both horizontally and vertically.
C. Channel Flashings: Fabricate with vertical surface extending a minimum.efs4,inches (100

mm) OR 5 inches (127 mm), as directed, above the concrete roof tilefand 4 inehes (100
mm) OR 6 inches (152 mm), as directed, beneath the tile roofing, with a 1-inch-{25-mm-)
high vertical return to form a runoff channel.

d. Rake Pan Flashings: Fabricate with vertical surface extending over, fasciae and 6 inches
(152 mm) beneath the tile roofing, with a 1-inch- (25-mm-)_high vertical retufn to form a
runoff channel.

e. Cricket OR Backer, as directed, Flashings: Fabricatewith concealed flange extending a
minimum of 18 inches (455 mm) OR 24 inches (610 mm)pas directed, beneath upslope
tile roofing, 6 inches (152 mm) beyond each side of chimney?OR skylight, as directed, and
6 inches (152 mm) above the roof plane.

f. Closed OR Open, as directed,-Valley Flashifhgs: \Eabricate in lengths not exceeding 10
feet (3 m), with 1-inch- (25-mm-) high, inverted-V profile at center of valley and with equal
flange widths of 10 inches (255 mm) OR 124nche§ (305 mm), as directed.

g. Drip Edges: Fabricate in lengths not.exceeding 10 feet (3 m), with 2-inch (50-mm) roof-
deck flange and 1-1/2-inch (38-mmjfascia‘flangewith 3/8-inch (10-mm) drip at lower edge.

3. Vent-Pipe Flashings: ASTM B 749, Type L51121, atleast1/16 inch (1.6 mm) thick. Provide lead
sleeve sized to slip over and turn downlinto pipe, saldered to skirt at slope of roof and extending
at least 4 inches (100 mm) from pipe onto roof.

1.3 EXECUTION
A. Underlayment Installation
1. General: ComplygWith eoncrete roof tile manufacturer's written instructions and recommendations
in NRCA's "The NRCA Roofing and Waterproofing Manual."
a. Covergidge OR hip,‘as directed, wood nailers with underlayment strips.
2. Single-Layer Felt'Underlayment: Install on roof deck parallel with and starting at the eaves. Lap

sides a minimum of'2\inches (50 mm) over underlying course. Lap ends a minimum of 4 inches

(100 mm)., Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten

withifelt underlayment OR roofing, as directed, nails.

a. Install“feltstnderlayment on roof deck not covered by self-adhering sheet underlayment.
Lapasides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in
diréction to shed water. Lap ends of felt not less than 6 inches (152 mm) over self-
adhering sheet underlayment.

3. Double-Layer Felt Underlayment: Install on roof deck parallel with and starting at the eaves.
Install"a 19-inch- (485-mm-) wide starter course at eaves and completely cover with full-width
second course. Install succeeding courses lapping previous courses 19 inches (485 mm) in
shingle fashion. Lap ends a minimum of 6 inches (152 mm). Stagger end laps between
succeeding courses at least 72 inches (1830 mm). Fasten with felt underlayment OR roofing, as
directed, nails.

a. Apply a continuous layer of asphalt roofing cement over starter course and on felt
underlayment surface to be concealed by succeeding courses as each felt course is
installed. Apply over entire roof OR at locations indicated on Drawings, as directed.

b. Install felt underlayment on roof sheathing not covered by self-adhering sheet
underlayment. Lap edges over self-adhering sheet underlayment not less than 3 inches
(75 mm) in direction to shed water.
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Double-Layer Felt/Roll Roofing Underlayment:

a. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.
Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of
4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches
(1830 mm). Fasten with felt underlayment OR roofing, as directed, nails.

b. Install roll roofing underlayment, in parallel courses, in same direction as felt underlayment.
Lap ends a minimum of 6 inches (152 mm). Stagger end laps between succeeding
courses at least 72 inches (1830 mm).

1) Mechanically fasten over felt underlayment.

2) Adhere to felt underlayment with solid mopping of hot roefing asphalt, applied within
plus or minus 25 deg F (14 deg C) of equiviscous temperature OR\uniform coating
of cold-applied adhesive OR uniform coating of asphalt reefing cement, as directed.

c. Terminate felt underlayment flush OR extended up not less thanyd inches (100 mm), as
directed, against chimneys, sidewalls, curbs, and other, projections.

Self-Adhering Sheet Underlayment: Install wrinkle free;«6omply withlow-temperature installation

restrictions of underlayment manufacturer if applicableg Install/@atiéeations indicated below OR on

Drawings, as directed, lapped in direction to shed water, ALap sides not less than 3-1/2 inches

(89 mm). Lap ends not less than 6 inches (152 mm), staggeredé24 inches (610 mm) between

succeeding courses. Roll laps with roller. Coverunderlaymentwithin seven days.

a. Prime concrete and masonry surfacesfto receive self-adhering sheet underlayment.
b. Extend self-adhering sheet underlagment over entire roof deck.
OR

Extend self-adhering sheet underlayment over roof deck as follows:

1) Eaves: Extend fromfedges of eaves 24 inches (610 mm) OR 36 inches (914 mm),
as directed, beyond interior face of exterior wall.

2) Rakes: Extend from edges oflrakes 24 inches (610 mm) OR 36 inches (914 mm),
as directed gbeyond interior face of exterior wall.

3) Valleys: Extend from lowest'to highest point 18 inches (455 mm) on each side.

4) Hips: Extend 18finches (455 mm) on each side.

5) Ridges: Extend 36 inches (914 mm) on each side without obstructing continuous
ridge vent slot; as directed.

6) Sidewalls: Extend 18 inches (455 mm) beyond sidewalls and return vertically
against sidewalls not less than 4 inches (100 mm).

7) Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements: Extend 18
inchesy (455 mm) beyond penetrating elements and return vertically against
penetrating elements not less than 4 inches (100 mm).

8) Roof-Slope Transitions: Extend 18 inches (455 mm) on each roof slope.

Double-Layer Felt/Self-Adhering Sheet Underlayment:

a. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.
lrap’sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of
4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches
(1830 mm). Fasten with felt underlayment OR roofing, as directed, nails.

b. Install self-adhering sheet underlayment, wrinkle free, on felt underlayment. Comply with
low-temperature installation restrictions of underlayment manufacturer if applicable. Lap
sides not less than 3-1/2 inches (89 mm) in direction to shed water. Lap ends not less than
6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses. Roll laps
with roller. Cover underlayment within seven days.

Metal-Flashed, Open-Valley Underlayment: Install two layers of 36-inch- (914-mm-) wide felt

underlayment centered in valley. Stagger end laps between layers at least 72 inches (1830 mm).

Lap ends of each layer at least 12 inches (305 mm) in direction to shed water, and seal with

asphalt roofing cement. Fasten each layer to roof deck with felt underlayment nails.

a. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches
(152 mm).

Metal Flashing Installation
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1. General: Install metal flashings and other sheet metal to comply with requirements in Division 07
Section "Sheet Metal Flashing And Trim".

a. Install metal flashings according to concrete roof tile manufacturer's written instructions and
recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

2. Apron Flashings: Extend lower flange over and beyond each side of downslope tile roofing and
up the vertical surface.

3. Step Flashings: Install with a head lap of 3 inches (75 mm) and extend both horizontally and
vertically. Install with lower edge of flashing just upslope of, and concealed by, butt of overlying
tile. Fasten to roof deck only.

4. Cricket OR Backer, as directed, Flashings: Install against roof-penetrating glements, extending
concealed flange beneath upslope tile roofing and beyond each side.

5. Open-Valley Flashings: Install centrally in valleys, lapping ends at least 8 iaghes (205 mm) in

direction to shed water. Fasten upper end of each length to roof deck beneath overlap,

a. Secure hemmed flange edges into metal cleats spaced 124nches (805 mhd) apart and
fastened to roof deck.

b. Adhere 9-inch- (230-mm-) wide strips of self-adhering sheet to/metal flanges and to self-
adhering sheet underlayment.

Channel Flashings: Install over underlayment and fasten to roof deck.

Rake Pan Flashings: Install over underlayment and fasten to roof deck:

Rake Drip Edges: Install over underlayment and fasten toroof deck.

Eave Drip Edges: Install beneath underlayment afd fasten'to roof deck.

0. Pipe Flashings: Form flashing around pipe penetration§ and-tiléyroofing. Fasten and seal to tile

roofing.

11.  Sheet Metal Ridge Vents: Install centrally,”and mechanically fasten to wood ridge. Adhere each
side to concrete roof tile with elastomeri¢ sealant.

a. Install fabric mesh over roof-deckiair ventilation gaps to prevent insect entry.

S©VooN®

C. Wood Nailers And Battens, as directed

1. Install wood nailers at ridges OR,hipsfOR rakes, as directed, and securely fasten to roof deck.
2. Install beveled wood cant at eavesifand securely fasten to roof deck.
3. Install nominal 1-by-24ilhch (25-by=88-mm) wood battens horizontally over 1/2-inch- (13-mm-)

high, pressure-presefvative-treated waod lath strips OR in 48-inch (1200-mm) lengths with ends

separated by 1/20ineh (13 mm), as directed, at spacing required by concrete roof tile

manufacturer, and securely fasten to roof deck.

a. Install _aeminal 1-by=2-inch (25-by-50-mm) wood counter battens vertically spaced 24
inchies (610umm) apart'and securely fasten to roof deck.

D. Concrete Roof [Tile Installation
1. General: “lnstall _concrete roof tiles according to manufacturer's written instructions, to
recommendations”in TRI/WSRCA's "Concrete and Clay Roof Tile Design Criteria Installation
Manual for, Moderate Climate Regions," and to NRCA's "The NRCA Roofing and Waterproofing

Manual."

a. Maintain uniform exposure and coursing of concrete roof tiles throughout roof.

b. Extend tiles 2 inches (50 mm) over eave fasciae.

C. Nail Fastening: Drive nails to clear the concrete roof tile so the tile hangs from the nail and
is not drawn up.
1) Install wire through nail holes of cut tiles that cannot be nailed directly to roof deck,

and fasten to nails driven into deck.

d. Wire-Tie Fastening: Install wire-tie systems and fasten concrete roof tiles according to
manufacturer's written instructions.

e. Foam-Adhesive OR Mortar, as directed, Setting: Install concrete roof tiles according to
TRI/FRSA's "Concrete and Clay Roof Tile Installation Manual."

f. Install storm clips to capture edges of longitudinal sides of concrete roof tiles and securely
fasten to roof deck.

g. Install concrete roof tile locks to support and lock overlying tile butts to underlying tiles.
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2.

3.

h. Cut and fit concrete roof tiles neatly around roof vents, pipes, ventilators, and other
projections through roof. Fill voids with mortar.
Install concrete roof tiles with color blend approved by the Owner.
lat Shingle Concrete Roof Tile Installation:
. Maintain 2-inch (50-mm) head lap between succeeding courses of concrete roof tiles.
. Offset joints by half the concrete roof tile width in succeeding courses.
. Extend concrete roof tiles 1 inch (25 mm) over fasciae at rakes.
. Install ridge tiles in V-ridge OR saddle OR mitered, as directed, configuration with laps
facing away from prevailing wind. Seal laps with asphalt roofing_cement OR butyl sealant
OR elastomeric sealant, as directed.
1) Close voids where ridge tiles meet concrete roof tile§ with ridge elosure tiles OR
mortar struck with face of ridge cover tiles, as directed.
e. Install hip tiles in V-ridge OR saddle OR mitered, as direeted, €enfigufation. Seal laps
with asphalt roofing cement OR butyl sealant OR elastomericsealantpas directed.
1) Fill voids with mortar where hip tiles meet concrete roof tiles, and strike mortar flush
with face of hip cover tiles.
Flat Interlocking Concrete Roof Tile Installation:

i.
F
a
b
Cc
d

a. Provide minimum 3-inch (75-mm) lap between succeeding courses of concrete roof tiles.

b. Offset joints by half the concrete roof tileawidth in succeeding courses.

C. Install L-shaped rake tiles.

d. Install ridge tiles in V-ridge OR saddle OR mitered, as directed, configuration with laps

facing away from prevailing wind. “Seal laps withiasphalt roofing cement OR butyl sealant
OR elastomeric sealant, as directed.
1) Close voids where gidge tiles, meet, concrete roof tiles with ridge closure tiles OR
mortar struck with face of ridge covertiles, as directed.
e. Install hip tiles in V-ridge OR saddle OR mitered, as directed, configuration. Seal laps
with asphalt roofingéeement OR butyl’sealant OR elastomeric sealant, as directed.
1) Fill voids with mortar whereghip tiles meets concrete roof tiles, and strike mortar flush
with faceof hip cover tiles.
Low-Profile, Interlocking‘Concrete Roof Tile Installation:

a. Provide minimum 3-ieh (75-mm) lap between succeeding courses of concrete roof tiles.
b. Installdc-shaped rake tiles.
C. Install'tidge tiles with laps facing away from prevailing wind. Seal laps with asphalt roofing

cément OR butyl sealant OR elastomeric sealant, as directed.
High-Profile Concrete Roof Tile Installation:

a, Install tile OR'sheet metal OR EPDM, as directed, eave closure.

b. Provide minimum 3-inch (75-mm) lap between succeeding courses of concrete roof tiles.

C. Install lL-shaped OR roll, as directed, rake tiles.

d: Install'ridge tiles with laps facing away from prevailing wind. Seal laps with asphalt roofing

cement OR butyl sealant OR elastomeric sealant, as directed.
Open Valleys: Cut concrete roof tiles at open valleys to form straight lines. Maintain uniform
width, of exposed open valley OR Widen exposed portion of open valley 1/8 inch in 12 inches
(1:96), as directed, from highest to lowest point.
a. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.
b. Do not nail tiles to metal flashings.
Closed Valleys: Cut concrete roof tiles at closed valleys to form straight lines, trimming upper
concealed corners of tiles. Maintain uniform gap at centerline of valley of 1/2 to 3/4 inch (13 to 19
mm) OR 3/4 to 1 inch (19 to 25 mm), as directed.
a. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.
b. Do not nail tiles to metal flashings.

Snow-Guard Installation

1.

Snow-Guard Pads: Install rows of snow-guard pads at locations indicated, according to
manufacturer's written installation instructions. Space rows apart horizontally, beginning from
gutter. Space snow guards apart in each row, offsetting by half this dimension between
succeeding rows.
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2. Snow-Guard Rails: Install rows of snow-guard rails at locations indicated, according to
manufacturer's written installation instructions. Space rows apart horizontally, beginning from
gutter.

F. Adjusting And Cleaning
1. Remove and replace damaged or broken concrete roof tiles.
2. Remove excess concrete roof tiles and debris from Project site.

END OF SECTION 07 32 16 00
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07 34 00 00 07311313 Asphalt Shingles

07 34 00 00 07 3116 00 Metal Shingles

07 34 00 00 07 31 26 00 Slate Shingles

07 34 00 00 07 312913 Wood Shingles And Shakes
07 34 00 00 07 3213 00 Clay Roof Tiles
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SECTION 07 41 13 00 - METAL ROOF PANELS

1.1 GENERAL

A. Description Of Work:

1. This specification covers the furnishing and installation of materials for metal roof panels.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. JMemolitionyand removal of
materials shall be as required to support the work.

B. Summary
1. Section Includes:

a. Exposed-fastener, lap-seam metal roof panels.
b. Concealed-fastener, lap-seam metal roof panels.,
C. Standing-seam metal roof panels.
d. Batten-seam metal roof panels.
e. Horizontal-seam (Bermuda-type) metalsoof,panels.
f. Foamed-insulation-core metal roof panels.
g. Metal soffit panels.
C. Definitions

1. Metal Roof Panel Assembly: Metal roof‘panels,jattachment system components, miscellaneous
metal framing, thermal insulation; and accessories necessary for a complete weathertight roofing
system.

D. Performance Requirements

1. General Performance:)Metal roof panels shall comply with performance requirements without
failure due to defective manufacture, fabrication, installation, or other defects in construction.

2. Delegated Design: Designimetal roof panel assembly, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design criteria
indicated:

3. Air Infiltration: Ainleakage through assembly of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m)
of roeffarea when tested according to ASTM E 1680 at the following test-pressure difference:

at Test-Rressure”Difference (for roofs with slopes of 30 degrees or less): Negative 1.57
Ibf/sq¥t. (75 Pa).

b. Test-Bressure Difference (for roofs with slopes steeper than 30 degrees): Positive and
negative 1.57 Ibf/sq. ft. (75 Pa).

c. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 Ibf/sq. ft. (720

Pa) and the greater of 75 percent of building live load or 50 percent of building design
positive wind-pressure difference.

d. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-pressure
difference.
4, Water Penetration: No water penetration when tested according to ASTM E 1646 at the following
test-pressure difference:
a. Test-Pressure Difference (for roofs with slopes of 30 degrees or less): 2.86 Ibf/sq. ft. (137
Pa).
b. Test-Pressure Difference (for roofs with slopes steeper than 30 degrees): 20 percent of

positive design wind pressure, but not less than 6.24 Ibf/sq. ft. (300 Pa) and not more than
12.0 Ibf/sq. ft. (575 Pa).

C. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 Ibf/sq. ft. (720
Pa) and the greater of 75 percent of building live load or 50 percent of building design
positive wind-pressure difference.

d. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-pressure
difference.
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5. Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E 2140.

6. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

a. Uplift Rating: UL 30 OR UL 60 OR UL 90, as directed.

7. FMG Listing: Provide metal roof panels and component materials that comply with requirements
in FMG 4471 as part of a panel roofing system and that are listed in FMG's "Approval Guide" for
Class 1 or noncombustible construction, as applicable. Identify materials with FMG markings.

a. Fire/Windstorm Classification:  Class 1A-60 OR Class 1A-75 OR Class 1A-90 OR
Class 1A-105 OR Class 1A-120, as directed.
b. Hail Resistance: MH OR SH, as directed.

8. Structural Performance: Provide metal roof panel assemblies capable of withstanding the effects
of gravity loads and the following loads and stresses within limits and under eonditions indicated,
based on testing according to ASTM E 1592:

a. Wind Loads: Determine loads based on the following minimum,.desigmwind préssures:
1) Uniform pressure of 20 Ibf/sq. ft. (957 Pa) OR 30 lbf/sq. "t (1436)Ra), as directed,
acting inward or outward.
OR
Uniform pressure as indicated on Drawings.
b. Snow Loads: 25 Ibf/sq. ft. (1197 Pa) OR 30 Ibf/sgmft. (1436 Pa)y@R 35 Ibf/sq. ft. (1676 Pa),

as directed.
C. Deflection Limits: Metal roof panel assemblies shall withstand wind and snow loads with
vertical deflections no greater than 1/180 OR¥/240; as"difected, of the span.
9. Thermal Movements: Allow for thermal_movements resulting from ambient and surface

temperature changes. Base calculationsfon surface temperatures of materials due to both solar
heat gain and nighttime-sky heat loss.
a. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.
10. Thermal Performance: Providé insulated ‘metal‘roof panel assemblies with thermal-resistance
value (R-value) indicated when tested according to ASTM C 518.
11.  Energy Performance
a. Provide roof panels with solar reflectance index not less than 78 OR 29, as directed, when
calculated acgording to ASTM'B>1980 based on testing identical products by a qualified
testing agenty:
OR
EnergyPerformances, Provide roof panels that are listed on the U.S. Department of
Enefgy's ENERGY STAR Roof Products Qualified Product List for low-slope OR steep-
slope, as diregted, roof products.
OR
Energy Performance: Provide roof panels with initial solar reflectance not less than 0.70
and emissivity not less than 0.75 when tested according to CRRC-1.

E. Submittals
1. Product Data: For each type of product indicated.
2. LEED, Submittals:

a. Product Test Reports for Credit SS 7.2: For roof panels, indicating that panels comply with
solar reflectance index requirement.

b. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: Indicating percentages by
weight of postconsumer and preconsumer recycled content for products having recycled
content.

1) Include statement indicating costs for each product having recycled content.
3. Shop Drawings: Show fabrication and installation layouts of metal roof panels; details of edge
conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings,
closures, and accessories; and special details. Distinguish between factory- and field-assembled

work.
4. Samples: For each type of exposed finish required.
Metal Roof Panels June 2021
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8.
9.
10.
11.

Delegated-Design Submittal:  For metal roof panel assembly indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

a. Snow Retention System Calculations: Include calculation of number and location of snow
guards based on snow load, roof slope, panel length and finish, and seam type and
spacing.

Coordination Drawings: Roof plans, drawn to scale, based on input from installers of the items
involved.

Manufacturer Certificates: Signed by manufacturer certifying that roof panels comply with energy
performance requirements specified in "Performance Requirements" Afticle.

a. Submit evidence of meeting performance requirements.

Product test reports.

Field quality-control reports.

Maintenance data.

Warranties: Samples of special warranties.

Quality Assurance

1.
2.

4.

Installer Qualifications: An employer of workers trained and approved by manufacturer.

Surface-Burning Characteristics: Provide metalgroof panels ‘having insulation core material with

the following surface-burning characteristics as determined by testing identical products

according to ASTM E 84 by a qualified testing 'agency. Identify products with appropriate

markings of applicable testing agency.

a. Flame-Spread Index: 25 or less:

b. Smoke-Developed Index: 450 or less.

Fire-Resistance Ratings: Where indicated, provide metal roof panels identical to those of

assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency. Identify

products with appropriategnarkings,of applicable testing agency.

a. Indicate design designations“ffemfUL's "Fire Resistance Directory" or from the listings of
another qualifiéd testing agency.

b. Combustion Charagcteristics: ASTM E 136.

Preinstallation @onference:X€onduct conference at Project site.

Delivery, Storage,”And Handling

1.

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.

2. Unload, store} and erect metal roof panels in a manner to prevent bending, warping, twisting, and
surface damage.
3¢ Stack metalfroof panels on platforms or pallets, covered with suitable weathertight and ventilated
coverings ' 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.
4. Protect strippable protective covering on metal roof panels from exposure to sunlight and high
humidity, except to extent necessary for period of metal roof panel installation.
5. Protect foam-plastic insulation as follows:
a. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.
b. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to
Project site before installation time.
C. Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.
Warranty

1.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace metal roof panel assemblies that fail in materials or workmanship within two years from
date of Final Completion.

Metal Roof Panels
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Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees
to repair finish or replace metal roof panels that show evidence of deterioration of factory-applied
finishes within 10 OR 20, as directed, years from date of Final Completion.

Special Weathertightness Warranty: Manufacturer's standard form in which manufacturer agrees
to repair or replace metal roof panel assemblies that fail to remain weathertight, including leaks,
within five OR 10, as directed, years from date of Final Completion.

Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer's
standard form in which manufacturer agrees to repair or replace standing-seam metal roof panel
assemblies that fail to remain weathertight, including leaks, within 20 years fromgpdate of Final
Completion.

1.2 PRODUCTS

A. Panel Materials

1.

Metallic-Coated Steel Sheet: Restricted flatness steel sheét, metallic“ceated by the hot-dip

process and prepainted by the coil-coating process to comply withhPASTM A F55/A 755M.

a. Recycled Content: Provide steel sheet with average “recycled content such that
postconsumer recycled content plus one-half ofgpreconsumer recycled content is not less
than 25 percent.

b. Zinc-Coated (Galvanized) Steel Sheet:id ASTM A 653/A 653M, G90 (Z275) coating
designation; structural quality.

C. Aluminum-Zinc Alloy-Coated Steel Sheet: “ASTM A 792/A 792M, Class AZ50 coating
designation, Grade 40 (Class AZMdA50 coating designation, Grade 275); structural quality.

d. Surface: Smooth, flat OR Embossed, as directed, finish.

e. Exposed Coil-Coated Finish:

1) 2-Coat Fluoropolymer:” AAMAN621. Eluoropolymer finish containing not less than 70
percent PVDF resin by weight'iniéélor coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

2) 3-Coat Fludropolymer:tAAMA 621. Fluoropolymer finish containing not less than 70
percent PVDF resin by“weight in both color coat and clear topcoat. Prepare,
pretréat;vand apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

3) 4-Coat Fluoropelymer: AAMA 621. Fluoropolymer finish containing not less than 70
percent, PVDF resin by weight in color coat and clear coats. Prepare, pretreat, and
apply ‘coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

4) Mica Eluoropolymer: AAMA 621. 2-coat fluoropolymer finish with suspended mica
flakes containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 621. 3-coat fluoropolymer finish with suspended
metallic flakes containing not less than 70 percent PVDF resin by weight in both
color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with coating and resin manufacturers' written instructions.

6) FEVE Fluoropolymer: AAMA 621. 2-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

Metal Roof Panels June 2021
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f. Concealed Finish: Apply pretreatment and 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 (0.013 mm).

2. Aluminum Sheet: Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy as standard with
manufacturer, with temper as required to suit forming operations and structural performance
required.

a. Surface: Smooth, flat OR Embossed, as directed, finish.

b. Exposed Coil-Coated Finish:

1) 2-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat. Prepare, prétreat, and apply coating to
exposed metal surfaces to comply with coating andfresin manufacturers' written
instructions.

2) 3-Coat Fluoropolymer: AAMA 620. Fluoropolymerfihish containing not less than 70
percent PVDF resin by weight in both color coat ‘and clearftopcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces toycomply with coating and
resin manufacturers' written instructions.

3) 4-Coat Fluoropolymer: AAMA 620. Fluoropelymer finish containing not less than 70
percent PVDF resin by weight in color coat and, clear'coats. Prepare, pretreat, and
apply coating to exposed metal, surfaces toh¢omply with coating and resin
manufacturers' written instructions.

4) Mica Fluoropolymer: AAMA®620. 2:coat fluoropolymer finish with suspended mica
flakes containing not less than 70“percent PVDF resin by weight in color coat.
Prepare, pretreat, and_apply ‘¢oating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 620." 3-coat fluoropolymer finish with suspended
metallic flakes, containing not less than 70 percent PVDF resin by weight in both
color coat and'clearitopcoat. Prepare, pretreat, and apply coating to exposed metal
surfaces t@ comply withieeating and resin manufacturers' written instructions.

6) FEVE Flueropolymer: AAMA 620. 2-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coatingfo exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel
topeeat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil(0.02 mm) for topcoat.

8) Plastisol? Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

C. Concealed Finish: Apply pretreatment and 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 (0.013 mm).

3. Copper Sheet: ASTM B 370, cold-rolled copper sheet, HOO temper.

a. Exposed Finish: Apply the following finish, as specified or indicated on Drawings:

1) Natural finish.

2) Brushed Satin: CDA M32-06x (Mechanical Finish: directionally textured, medium
satin; Coating: clear organic, air drying, as specified below):

3) Mirror Polished: CDA M22-06x (Mechanical Finish: buffed, specular; Coating: clear
organic, air drying, as specified below):

a) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed
for coating copper-alloy products, applied by air spray in two coats per
manufacturer's written instructions, with interim drying, to a total thickness of 1
mil (0.025 mm).

4) Pre-patinated: ASTM B 882. Copper sheets artificially aged by chemical reaction to
convert surface to inorganic crystalline structure with color range and durability of
naturally formed patina.

4. Panel Sealants:

June 2021 Metal Roof Panels
County of San Bernardino 07411300-5




07 - Thermal And Moisture Protection

SAN BERNARDINO

COUNTY

a. 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 (13 mm) wide and 1/8 inch (3 mm) thick.

b. Joint Sealant: ASTM C 920; elastomeric polyurethane, polysulfide, or 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.

c. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311.

B. Field-Installed Thermal Insulation

1.

2.

Polyethylene Vapor Retarders: ASTM D 4397, 6 mils (0.15 mm) thick, with maximum-‘permeance
rating of 0.13 perm (7.5 ng/Pa x s x sq. m).

Unfaced, Polyisocyanurate Board Insulation: ASTM C 591, Type Il, compressive strength of 35
psi (240 kPa), with maximum flame-spread and smoke-developed indexes“of 754and 450,
respectively, based on tests performed.

Faced, Polyisocyanurate Board Insulation: ASTM C 1289, Type'l, ‘Class 1% aluminum foil OR
Type Il, Class 1 or 2 felt or glass-fiber mat, Grade 3 OR Type 4/, oriented-strand-board facing, as
directed, with maximum flame-spread and smoke-developeddindexes of 75 and 450,
respectively, based on tests performed on unfaced core.

Extruded-Polystyrene Board Insulation: ASTM C 5#83, Type IV, 160-Ib/cu. ft. (26-kg/cu. m)
minimum density unless otherwise indicated; with maximum flame-spread and smoke-developed
indexes of 75 and 450, respectively.

Molded-Polystyrene Board Insulation: ASTM C%678,4Fype 9 Ib/cu. ft. (15 kg/cu. m) OR
Type ll, 1.35 Ib/cu. ft. (22 kg/cu. m), as _dikected; with maximum flame-spread and smoke-
developed indexes of 75 and 450, respectively.

Unfaced, Glass-Fiber Board Insulation: JASTM C 612, Type IA or Types IA and IB; with maximum
flame-spread and smoke-developed indexes of 25 and 50, respectively; and with a nominal
density of 3 Ib/cu. ft. (48 kg/cu. my

Mineral-Fiber-Blanket Insulatioh? ASTM'CI665, type indicated below; consisting of fibers
manufactured from glass, slagWwool,.0rrock wool.

a. Type | (blankets without“membrane covering), passing ASTM E 136 for combustion
characteristics.

b. Type Il (blankets with nonreflective membrane covering), Category 1 (membrane is a vapor
retarder), Class’A (membrane-faced surface with a flame-spread index of 25 or less).

C. Type Il (blanketsiwith reflective membrane covering), Category 1 (membrane is a vapor

retarder);Class A (membrane-faced surface with a flame-spread index of 25 or less).
Metal Buijlding [nsulation: 'ASTM C 991, Type |, or NAIMA 202 OR ASTM C 991, Type ll, as
directed, glass-fiber-blanket insulation; 0.5-Ib/cu. ft. (8-kg/cu. m) density; 2-inch- (50-mm-) wide,
continuous, vapor-tight edge tabs; and with a flame-spread index of 25 or less.
a. Vapor-Retarder Facing: ASTM C 1136, with permeance not greater than 0.02 perm (1.15
ng/Paxispsq. m) when tested according to ASTM E 96, Desiccant Method:
1) Composition: Polypropylene faced, scrim reinforced, and kraft-paper backing OR
Foil faced, scrim reinforced, and kraft-paper backing with vapor-retarder coating OR
Polypropylene faced, scrim reinforced, and foil backing OR Vinyl faced, scrim
reinforced, and foil backing OR Vinyl faced, scrim reinforced, and polyester backing,
as directed.
b. Insulation Retainer Strips: 0.019-inch- (0.48-mm-) thick, formed, galvanized-steel or PVC
retainer clips colored to match insulation facing.
C. Thermal Spacer Blocks: Fabricated from extruded polystyrene, 1 inch (25 mm) thick.

C. Underlayment Materials

1.

Self-Adhering, High-Temperature Sheet: 30 to 40 mils (0.76 to 1.0 mm) thick minimum,
consisting of slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied. Provide primer when
recommended by underlayment manufacturer.

a. Thermal Stability: Stable after testing at 240 deg F (116 deg C); ASTM D 1970.

Metal Roof Panels June 2021
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2.

3.

b. Low-Temperature Flexibility: Passes after testing at minus 20 deg F (29 deg C);
ASTM D 1970.

Felts: ASTM D 226, Type Il (No. 30) OR Type | (No. 15), as directed, asphalt-saturated organic

felts.

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

D. Substrate Boards

1.

2.

3.
4.

Gypsum Board: Type X, of thickness indicated, with water-resistant-treated core and with water-
repellent paper bonded to core's face, back, and long edges. ASTM C 1396/C 1396M.

Glass-Mat Gypsum Sheathing Board: ASTM C 1177/C 1177M; Regdlar, 1/2%inch (13 mm) OR
Type X, 5/8 inch (16 mm), as directed.

Perlite Board: ASTM C 728, 1 inch (25 mm) thick.

Substrate-Board Fasteners: Factory-coated steel fasteners and “metal or plasti¢ plates complying
with corrosion-resistance provisions in FMG 4470, designed for“fasteningfsubstrate board to
substrate.

E. Miscellaneous Metal Framing

1.

Miscellaneous Metal Framing, General: ASTM C 645, cold-formed metallic-coated steel sheet,

ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized OR ASTM A 653/A 653M, G60 (Z180) hot-

dip galvanized, as directed, or coating with" equivalent corrosion resistance unless otherwise

indicated.

Hat-Shaped, Rigid Furring Channels:

a. Nominal Thickness: As indicated OR'As required to meet performance requirements OR
0.025 inch (0.64 mm) OR @:040 inehiy(1.02snm), as directed.

b. Depth: As indicated OR 7/8 inch (22%mm) OR 1-1/2 inches (38 mm), as directed.

Cold-Rolled Furring Channels: Minimum 1/2-inch- (13-mm-) wide flange.

a. Nominal Thickness{ "As indicated OR As required to meet performance requirements OR
0.064 inch (1.634mm), as directed:

b. Depth: As indicated OR"3/4 inch (19 mm), as directed.

c. Furring Brackets: “Adjustable, corrugated-edge type of steel sheet with nominal thickness
of 0.0404mch (1.02 mem).

d. Tie Wife: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-)
diamheten wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall

attachment flange'of,7/8 inch (22 mm), and depth required to fit insulation thickness indicated.

as Nominal Thickness: As indicated OR As required to meet performance requirements OR
0.025inch (0.64 mm), as directed.

Fasteners for Miscellaneous Metal Framing: Of type, material, size, corrosion resistance, holding

power, andf other properties required to fasten miscellaneous metal framing members to

substrates.

F. Miscellaneous Materials

1.

Panel Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs,
and other suitable fasteners designed to withstand design loads. Provide exposed fasteners with
heads matching color of metal roof panels by means of plastic caps or factory-applied coating.
Provide EPDM, PVC, or neoprene sealing washers.

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-
mm) dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos
fibers, sulfur components, and other deleterious impurities.

G. Exposed-Fastener, Lap-Seam Metal Roof Panels

1.

June 2021

General: Provide factory-formed metal roof panels designed to be installed by lapping side edges
of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side
laps. Include accessories required for weathertight installation.

Corrugated-Profile, Exposed-Fastener Metal Roof Panels: Formed with alternating curved ribs
spaced at 2.67 inches (68 mm) o.c. across width of panel.
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e.

Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-

mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal

thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropelymer “OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluorgpolymer OR\, FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

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

Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040ach (1702 mm)as directed,

thick.

1) Exterior Finish:  2-coat fluoropolymer OR &-coat Afluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallie fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, asydirected.

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

Panel Coverage: 21.3 inches (541 mm) OR£29.3 Tnaches (744 mm) OR 34.67 inches (881

mm) OR 37.3 inches (947 mm) OR 42.67ginches (1084 mm) OR 45.3 inches (1151 mm),

as directed.

Panel Height: 0.5 inch (13 mm) OR Q.845 inch (22 mm), as directed.

3. Tapered-Rib-Profile, Exposed-Fastener MMetal Roef Panels: Formed with raised, trapezoidal
major ribs and intermediate stiffening/ ribs symmetrically spaced OR flat pan, as directed,
between major ribs.

a.

Metal Roof Panels

Material: Zinc-coated (galvanized)steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0,86-mm)_ OR™01040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior Finish: “2#coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropalymer OR Siliconized polyester OR Plastisol, as directed.

2) Colonf ‘Asyselected by the Owner from manufacturer's full range.

Material: “Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm). OR 0.034%inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),

as directed,)nominal thickness.

1) Exterior\ Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropaolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,

thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-0z./sq. ft. weight

(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

Major-Rib Spacing: 6 inches (152 mm) OR 8 inches (203 mm) OR 9 inches (229 mm) OR

12 inches (305 mm), as directed, o.c.

Panel Coverage: 24 inches (610 mm) OR 36 inches (914 mm), as directed.

Panel Height: 0.625 inch (16 mm) OR 0.75 inch (19 mm) OR 1.0 inch (25 mm) OR 1.25

inches (32 mm) OR 1.5 inches (38 mm), as directed.
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Vee-Rib-Profile, Exposed-Fastener Metal Roof Panels: Formed with raised, V-shaped ribs and
recesses that are approximately same size, evenly spaced across panel width, and with
rib/recess sides angled at approximately 45 degrees.

a. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm) OR
0.064-inch (1.63-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as direeted.

2) Color: As selected by the Owner from manufacturer's fullrange:

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-in€h (0.56-mm), OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mmMOR 0.052=inch (1.32-mm)
OR 0.064-inch (1.63-mm), as directed, nominal thickness:

1) Exterior Finish:  2-coat fluoropolymer OR. 3-coath fluoropdlymer OR 4-coat
fluoropolymer OR Mica fluoropolymer QR Metallic“fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisoliias directed.

2) Color: As selected by the Owner from manufagcturer's full range.

c. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.04Q4nch (1.02 mm) OR 0.050 inch
(1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat flugropolymer OR 3-=coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fl@oropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester ORIPlastisol, as directed.

2) Color: As selected by the.Owner from manufacturer's full range.

d. Rib Spacing: 5.3 inches (@35 mMMPORA2 inches (183 mm) OR 12 inches (305 mm), as
directed, o.c.

e. Panel Coverage: 30 inches (762 mm) OR 32 inches (813 mm) OR 36 inches (914 mm)
OR 40 inches (1018/mm),'as directed.

f. Panel Height: 14875 inches (@& mf) OR 1.5 inches (38 mm) OR 1.75 inches (44 mm) OR
2.0 inches (51 mam) OR'3.0 inches (76 mm), as directed.

Box-Rib-Profile, Exposed-Fastener Metal Roof Panels: Formed with raised, box-shaped ribs that

are wider than secesses, evenly spaced across panel width, and with rib/recess sides angled 60

degrees or more.

a. Matérialy, Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mi) ORY0,034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior” Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

c. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

d. Rib Spacing: 2.67 inches (68 mm) OR 4.0 inches (102 mm) OR 5.3 inches (135 mm) OR
6.0 inches (152 mm), as directed, o.c.

e. Panel Coverage: 24 inches (610 mm) OR 28 inches (711 mm) OR 30 inches (762 mm)
OR 32 inches (813 mm) OR 36 inches (914 mm), as directed.

Metal Roof Panels
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f. Panel Height: 0.625 inch (16 mm) OR 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 2.0
inches (51 mm), as directed.

6. Deep-Box-Rib-Profile, Exposed-Fastener Metal Roof Panels: Formed with raised, box-shaped
ribs that are wider than recesses, evenly spaced across panel width, and with rib/recess sides
angled more than 60 degrees.

a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-
mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm) OR 0.064-inch (1.63-mm), as
directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer, OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropelymer “OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directéd.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (OA1-mMMOR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-ma), OR 02064-Inghf(1.63-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR &-coat Aflueropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallie fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, asydirected.

2) Color: As selected by the Owner from manufacturer's full range.

C. Material: Aluminum sheet, 0.032 inch (0.81 jam) OR 0.040 inch™(1.02 mm) OR 0.050 inch
(1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat fluoropolymerd OR“3=€oat fluoropolymer OR 4-coat
fluoropolymer OR Mica flugrepolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester, OR Rlastisol, as directed.

2) Color: As selected by the Owner from'manufacturer's full range.

d. Rib Spacing: 12 inches (305 ,mm),\as directed, o.c.

e. Panel Coverage: 24 inchesf{(610 mm), as directed.

f. Panel Height: 3 inches (@6 mm) OR4lnehes (102 mm).as directed.

H. Concealed-Fastener, Lap-Seam Metal Roof Panels

1. General: Provide factory-formed ‘metal roof panels designed to be installed by lapping and
interconnecting sidefedges of adjacent panels and mechanically attaching through panel to
supports using concealed fasteners and factory-applied sealant in side laps. Include accessories
required for weathertight installation.

2. Tapered-Rib-Prefile, Concealed-Fastener Metal Roof Panels: Formed with raised, trapezoidal
major rib At panel edge and’intermediate stiffening ribs symmetrically spaced OR flat pan, as
directed; between major rib and panel edge.

a. Material: Zincr€oated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm)IOR 0.034+inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

C. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Metal Roof Panels June 2021
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d. Panel Coverage: 12 inches (305 mm) OR 16 inches (406 mm) OR 18 inches (457 mm), as
directed.

e. Panel Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 1.75 inches (44 mm), as
directed.

3. Standing-Seam-Profile, Concealed-Fastener Metal Roof Panels: Formed with raised, curved-top,

standing-seam-shaped major rib at panel edge and intermediate stiffening ribs symmetrically
spaced OR flat pan, as directed, between maijor rib and panel edge.

a.

e.

f.

Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-

mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat dfluoropelymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic: fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as‘directed.

2) Color: As selected by the Owner from manufacturer'syfull range.

Material: Aluminum-zinc alloy-coated steel sheet, 0.022-in¢h, (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directednominal thickness.

1) Exterior Finish:  2-coat fluoropolymer’ OR @3-€0at fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer "QR4& Metallic| fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner frem manufacturef's full range.

Material: Aluminum sheet, 0.032 inch”(0.84 mm) OR 0.040 inch (1.02 mm), as directed,

thick.

1) Exterior Finish:  2-coat flueropolymerli®R 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica,, fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconizedpolyester OR Plastisol, as directed.

2) Color: As selected' by the Owner from manufacturer's full range.

Material: Copper sheet, 16-0z./sq. ftiweight (0.55-mm thickness) OR 20-0z./sq. ft. weight

(0.68-mm thickness), as directed.

1) Exterior Fifish: Brushedpsatin (lacquered) OR Mirror polished, as directed.

Panel Coveradgen, 10 ifiches (254 mm) OR 12 inches (305 mm) OR 16 inches (406 mm)

OR 18 inches (457 mm), as directed.

Panel Height: 1.0 Taeh (25 mm) OR 1.25 inches (32 mm) OR 1.5 inches (38 mm), as

directed.

4. Batten-Seam=Rrofile, Concealed-Fastener Metal Roof Panels: Formed with raised, batten-seam-
shaped major ribyat panel edge and intermediate stiffening ribs symmetrically spaced OR flat pan,
as directed, between major rib and panel edge.

a,

June 2021

Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-

mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,

thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Panel Coverage: 10 inches (254 mm) OR 12 inches (305 mm) OR 14 inches (356 mm)

OR 15 inches (381 mm) OR 18 inches (457 mm) OR 24 inches (610 mm) OR 36 inches

(914 mm), as directed.
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e. Panel Height: 0.75 inch (19 mm) OR 1.25 inches (32 mm) OR 1.5 inches (38 mm), as
directed.
f. Batten Width: 1.5 inches (38 mm) OR 2.0 inches (51 mm), as directed.

l. Standing-Seam Metal Roof Panels

1. 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.

a. Steel Panel Systems: Unless more stringent requirements are indi€ated, comply with

ASTM E 1514.

b. Aluminum Panel Systems: Unless more stringent requirements are indieated, comply with

ASTM E 1637.

2. Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels: Formed withiverticalibs at panel
edges and intermediate stiffening ribs symmetrically spaced ORfflat pan, as‘directed, between
ribs; designed for sequential installation by mechanically attaching/panels to”’supports using
concealed clips located under one side of panels and engaging oppasite edge of adjacent panels,
and shapping panels together.

a. Material: Zinc-coated (galvanized) steel sheet, 8:022-inch (0.56=mm) OR 0.028-inch (0.71-

mm) OR 0.034-inch (0.86-mm), as directed,sominal thickness.

1) Exterior Finish:  2-coat fluoropolymer @R 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer 4OR™Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner frompmanufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel{sheet; 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  25coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer ORMica, fluorepelymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by'the Owner from manufacturer's full range.

C. Material: Alumintm sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior< Einish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer @R Siliconized polyester OR Plastisol, as directed.

2) ColoryAs selected by the Owner from manufacturer's full range.

d. Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-0z./sq. ft. weight

(0i88-mm thickness), as directed,.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

e. Batten:iSame material, finish, and color as roof panels.
f. Clips: Fixed OR Floating to accommodate thermal movement, as directed.

1) Material: 0.028-inch- (0.71-mm-) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.

2) Material: 0.025-inch- (0.64-mm-) OR 0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheet.

g. Panel Coverage: 10 inches (254 mm) OR 12 inches (305 mm) OR 14 inches (356 mm)

OR 16 inches (406 mm) OR 18 inches (457 mm) OR 24 inches (610 mm), as directed.

h. Panel Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 1.75 inches (44 mm), as
directed.

3. Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at
panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed,
between ribs; designed for sequential installation by mechanically attaching panels to supports
using concealed clips located under one side of panels and engaging opposite edge of adjacent
panels, and mechanically seaming panels together.

Metal Roof Panels June 2021
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a. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) QRg8.052-inch (1.32-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as direeted.

2) Color: As selected by the Owner from manufacturer'sfull range:

C. Material: Aluminum sheet, 0.032 inch (0.81 mm)OR 0.040 ineh,(1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer “OR¢{ 3-coat’ fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR jMetallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastigel, as directed.

2) Color: As selected by the Ownér fromymanufacturer's full range.

d. Material: Copper sheet, 16-0z./sqg4ft. weight (0.55-mm thickness) OR 20-0z./sq. ft. weight
(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed.satin (lacquered) OR Mirror polished, as directed.

e. Batten: Same material, finiSh, and‘€elor<as, roof panels.

Clips: Fixed OR Floating/to accommodate thermal movement, as directed.

1) Material: 0.028-in¢h- (0.71-mm=) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zine-coated, (galvanized) or aluminum-zinc alloy-coated steel sheet.

2) Material: 40.025-ipch-(Q64*mm-) OR 0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheet.

g. Joint Type: Singleffolded OR Double folded OR As standard with manufacturer, as
directeds

h. PanelgCoverage: 12 inghes (305 mm) OR 14 inches (356 mm) OR 16 inches (406 mm)
ORA8inches (457 mm) OR 20 inches (508 mm) OR 24 inches (610 mm), as directed.

i Panel Height: 1.5 inches (38 mm) OR 2.0 inches (51 mm) OR 2.5 inches (64 mm), as
directed.

4, Trapezoidal-Rib, Snap-Joint, Standing-Seam Metal Roof Panels: Formed with raised trapezoidal
nibs at panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as
directed, between ribs; designed for sequential installation by mechanically attaching panels to
supports using concealed clips located under one side of panels and engaging opposite edge of
adjacentgpanels, and snapping panels together.

a: Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 28-inch (0.71-
mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

c. Clips: Fixed OR Floating to accommodate thermal movement, as directed.

1) Material: 0.028-inch- (0.71-mm-) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.

—h
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d. Panel Coverage: 12 inches (305 mm) OR 18 inches (457 mm) OR 24 inches (610 mm), as
directed.

e. Panel Height: 3 inches (76 mm).

Trapezoidal-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels: Formed with raised
trapezoidal ribs at panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan,
as directed, between ribs; designed for sequential installation by mechanically attaching panels
to supports using concealed clips located under one side of panels and engaging opposite edge
of adjacent panels, and mechanically seaming panels together.

a. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0:028-inch (0.71-

mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluorepolymer OR\ 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropelymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range:

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.0224inch¥(0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nomifal thickness:

1) Exterior Finish:  2-coat fluoropolymer OR 3-coatf fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic) fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester ORgRlastisol, as ‘dirécted.

2) Color: As selected by the Owner from mianufacturer's full range.

c. Clips: Fixed OR Floating to accommodatedhermal movement, as directed.

1) Material: 0.028-inch- (0.71-mm-) OR 6.064-inch="(I63-mm-), as directed, nominal
thickness, zinc-coated (galvanized),or aluminum-zinc alloy-coated steel sheet.

d. Joint Type: Single folded OR Double falded“®OR As standard with manufacturer, as
directed.

e. Panel Coverage: 12 inches (305mm) OR 18 jinches (457 mm) OR 24 inches (610 mm), as
directed.

f. Panel Height: 2.7 inchesf(69 mm) OR@@iinChes (76 mm), as directed.

Integral-Standing-Seam Metal RoofdPanels: Formed with integral ribs at panel edges and

intermediate stiffening ribs symmetrically spaced OR flat pan, as directed, between ribs;

designed for sequentialginstallation"by, mechanically attaching panels to supports using concealed

clips located under ghe side of panelsrand lapping and interconnecting side edges of adjacent

panels.

a. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-

mm) OR,0.034-inch¥(8,.86-mm), as directed, nominal thickness.

1) Exterior Finish?” 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropglymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropalymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. MaterialggAluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0%1-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

C. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

d. Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-0z./sq. ft. weight

(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

e. Clips: Fixed OR Floating to accommodate thermal movement, as directed.
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1) Material: 0.028-inch- (0.71-mm-) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.
2) Material: 0.025-inch- (0.64-mm-) OR 0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheet.
f. Panel Coverage: 12 inches (305 mm) OR 16 inches (406 mm) OR 18 inches (457 mm), as
directed.
g. Panel Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 2.0 inches (51 mm), as
directed.

J. Batten-Seam Metal Roof Panels

1.

June 2021

General: Provide factory-formed metal roof panel assembly designéd to be installed by covering
vertical side edges of adjacent panels with battens and mechanigally‘attaching panels to supports
using concealed clips. Include battens and accessories requiredfor weathertight'installation.
Narrow-Profile, Snap-on-Batten-Seam Metal Roof Panels..Formed, withi vertical ribs at panel
edges and intermediate stiffening ribs symmetrically spaced OR flat"pan, as directed, between
ribs; designed for independent installation by mechafically attaching panels to supports using
concealed clips located under 1 side of panels and engaging oppasite edge of adjacent panels,
and installation of 3/8-to-1/2-inch- (10-to-13-mm-) wide, snap-on battens over panel joints.

a. Panel Material: Zinc-coated (galvanized)steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm)g@s directed, nominal thickness.

1) Exterior Finish:  2-coat dluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymeri©OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected bythe Owner from manufacturer's full range.

b. Panel Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.71-mm) OR 0,034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish: “2:coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Micamfluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR’Siliconized polyester OR Plastisol, as directed.

2) Color: As selécted by the Owner from manufacturer's full range.

C. Panel Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as
directed, thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluatepolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropelymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: "As selected by the Owner from manufacturer's full range.

d. Panel Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-o0z./sq. ft.

weight (0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

Batten Material: Same material, finish, and color as roof panels.

Clips: One OR Two, as directed, piece.

1) Material: 0.028-inch- (0.71-mm-) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.

2) Material: 0.025-inch- (0.64-mm-) OR 0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheet.

g. Sealant: Factory applied in top OR on each side, as directed, of battens.

h. Panel Coverage: 12 inches (305 mm) OR 14 inches (356 mm) OR 16 inches (406 mm)

OR 18 inches (457 mm) OR 20 inches (508 mm), as directed.

i. Batten Height: 1.0 inch (25 mm) OR 1.25 inches (32 mm) OR 1.5 inches (38 mm) OR 1.75
inches (44 mm) OR 2.0 inches (51 mm), as directed.

Wide-Profile, Snap-on-Batten-Seam Metal Roof Panels: Formed with vertical ribs at panel edges

and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed, between ribs;

designed for independent installation by mechanically attaching panels to supports using

concealed clips located between and engaging edges of adjacent panels, and installing snap-on

battens over panel joints.

Th

Metal Roof Panels

County of San Bernardino 07411300-15



07 - Thermal And Moisture Protection

SAN BERNARDINO

COUNTY

a. Panel Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Panel Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer, OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropelymer “OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directéd.

2) Color: As selected by the Owner from manufacturer's full range.

C. Panel Material: Aluminum sheet, 0.024 inch (0.061 mm) OR 0:032 inchn(0.81mm) OR

0.040 inch (1.02 mm) OR 0.050 inch (1.27 mm), as directed thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-gbat fluoropolymer™ OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic sfléofopolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol,Jasdirected.

2) Color: As selected by the Owner from manufacturer's¥ull range.

d. Panel Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm*thi€kness) OR 20-o0z./sq. ft.
weight (0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquéred) OR Mirror polished, as directed.

e. Batten Material: Same material, finish, and‘celor@s roof panels.
f. Clips: One piece.

1) Material: 0.028-inch- (0.71m-) ORY0.064xinch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or‘aluminum-zinc alloy-coated steel sheet.

2) Material: 0.025-inch-_(0.64-mm-) OR0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheely

g. Sealant: Factory appliedfon each sideofibattens.
h. Panel Coverage: 12 inches (805 mm) OR 14 inches (356 mm) OR 16 inches (406 mm)

OR 18 inches (457 mm) OR¥22 inches (559 mm) OR 24 inches (610 mm), as directed.

i. Batten Height: 140 inch (25 mm) OR 1.5 inches (38 mm) OR 1.75 inches (44 mm) OR 1.88
inches (48 mm) OR 2.0 inches {® mm), as directed.
4. Seamed-Batten MeétalhRoof Panels: Formed with vertical ribs at panel edges and intermediate

stiffening ribs symmetrically spaced OR smooth, flat pan, as directed, between ribs; designed for
sequential installation by mechanically attaching panels to supports using concealed clips located
under one' side “of, panels“and engaging opposite edge of adjacent panels, and installing
mechanically seamed\battens over panel joints.

a.

Metal Roof Panels

Panel Material: | Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.723-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Panel Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-

inch (0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

Panel Material: Aluminum sheet, 0.024 inch (0.061 mm) OR 0.032 inch (0.81 mm) OR

0.040 inch (1.02 mm) OR 0.050 inch (1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

June 2021
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Panel Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-0z./sq. ft.

weight (0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

Batten Material: Same material, finish, and color as roof panels.

Clips: One OR Two, as directed, piece.

1) Material: 0.028-inch- (0.71-mm-) OR 0.064-inch- (1.63-mm-), as directed, nominal
thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.

2) Material: 0.025-inch- (0.64-mm-) OR 0.062-inch- (1.59-mm-), as directed, thick,
stainless-steel sheet.

Sealant: Factory applied on each side of clips under battens.

Panel Coverage: 12 inches (305 mm) OR 16 inches (406 mrad)OR 18 inches (457 mm), as

directed.

Batten Height: 2.0 inches (51 mm) OR 2.375 inches (60"mm) ORY3.0 in€hes (76 mm), as

directed.

K. Horizontal-Seam (Bermuda-Type) Metal Roof Panels
1. Horizontal-Seam (Bermuda-Type) Metal Roof Panels: Fofmed with horizontal seam at panel
edges and smooth, flat pan; designed to be installed in sequentialfinstallation by engaging lower
edge of each panel to upper edge of panel belew. and mechanically attaching panels to supports
using concealed clips located under upper edge of panels.

a. Material: Zinc-coated (galvanized)éteel sheet, 0.028-inch (0.71-mm) nominal thickness.

1) Exterior Finish:  2-coat flueropolymeri®R 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Micay, fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer, as directed.

2) Color: As selected by the Owner from manufacturer's full range.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch

(0.86-mm), as direeted, naminal thickness.

1) Exterior [Finish: . 2-coatgffluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer ©OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymerf as directed.

2) Calor: As selected by the Owner from manufacturer's full range.

C. Material:” Aluminum sheet, 0.032 inch (0.81 mm) thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
flugtepolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropelymer, as directed.

2) Color: "As selected by the Owner from manufacturer's full range.

d. Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness) OR 20-0z./sq. ft. weight

(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror polished, as directed.

€. €lips: One piece.

1) Material: 0.028-inch- (0.71-mm-) nominal thickness, zinc-coated (galvanized) or
aluminum-zinc alloy-coated steel sheet.

2) Material: 0.025-inch- (0.64-mm-) thick, stainless-steel sheet.

f. Seal: Factory-applied sealant or vinyl weatherseal in seam.
g. Exposure: 9.5 inches (241 mm) OR 11 inches (279 mm), as directed, nominal.
h. Seam Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm), as directed.
L. Foamed-Insulation-Core Metal Roof Panels
1. General: Provide factory-formed and -assembled metal roof panels fabricated from two sheets of

metal with insulation core foamed-in-place during fabrication with joints between panels designed
to form weathertight seals. Include accessories required for weathertight installation.

a.

June 2021

Panel Performance:
1) Flatwise Tensile Strength: 30 psi (200 kPa) when tested according to
ASTM C 297/C 297M.
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2) Humid Aging: Volume increase not greater than 6.0 percent and no delamination or
metal corrosion when tested for 7 days at 140 deg F (60 deg C) and 100 percent
relative humidity according to ASTM D 2126.

3) Heat Aging: Volume increase not greater than 2.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at 200 deg F (93
deg C) according to ASTM D 2126.

4) Cold Aging: Volume decrease not more than 1.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at minus 20 deg F
(29 deg C) according to ASTM D 2126.

5) Fatigue: No evidence of delamination, core cracking, or permanent bewing when
tested to a 20-Ibf/sq. ft. (958-kPa) positive and negative¢wind load "and with
deflection of L/180 for 2 million cycles.

6) Autoclave: No delamination when exposed to 2-psi (138-kPa)ypressure at a
temperature of 212 deg F (100 deg C) for 2-1/2 hours.

7) Fire-Test-Response Characteristics: Class A according to ASTME,108.

b. Insulation Core: Modified isocyanurate or polyurethané foam/using, a hon-CFC blowing
agent, with maximum flame-spread and smoke-developed indexes of 25 and 450,
respectively.

1) Closed-Cell Content: 90 percent when tested accordingtoASTM D 2856.

2) Density: 2.0 to 2.6 Ib/cu. ft. (32 46 42\ kg/cu. m) when tested according to

ASTM D 1622.
3) Compressive Strength:  Minimum “20, psi~(140°kPa) when tested according to
ASTM D 1621.
4) Shear Strength: 26 psi (179%&Pa) when tested according to ASTM C 273.
2. Lap-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels: Formed for lapping side edges of
adjacent panels and mechanically attaching to supports using exposed fasteners in side laps.
a. Facings: Fabricate panel with exterier and interior facings of same material and thickness.

1) Material: Zinc-coated (galvanizedjsteel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 02084-ingh’(0.86-mm), as directed, nominal thickness.

2) Material: Aluminum=Zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.714mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

3) ExteriogFacing Finish: “2>coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluorgpolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

a) Color:“As selected by the Owner from manufacturer's full range.

4) Interigr, Facing “Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropalymer OR Siliconized polyester OR Plastisol, as directed.

a) Color: As selected by the Owner from manufacturer's full range.

b. Batten:iSame material, finish, and color as exterior facings of roof panels.

C. Panel Coverage: 24 inches (610 mm) OR 30 inches (762 mm) OR 36 inches (914 mm)
@Ry 39.6 inches (1000 mm) OR 40 inches (1016 mm) OR 44.5 inches (1130 mm), as
directed.

d. Panel Thickness: 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 2.0 inches (51 mm) OR
2.5 inches (64 mm) OR 3.0 inches (76 mm) OR 4.0 inches (102 mm) OR 5.0 inches (127
mm) OR 6.0 inches (152 mm), as directed.

3. Standing-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels: Formed with vertical
tongue-and-groove ribs at panel edges and intermediate stiffening ribs symmetrically spaced OR
flat pan, as directed, between ribs; designed for sequential installation by interlocking tongue-
and-groove panel edges and mechanically attaching panels to supports using concealed clips
located between and engaging edges of adjacent panels, and mechanically seaming panels
together.

a. Facings: Fabricate panel with exterior and interior facings of same material and thickness.
1) Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

Metal Roof Panels June 2021
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2) Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

3) Exterior Facing Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

a) Color: As selected by the Owner from manufacturer's full range.

4) Interior Facing Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as direeted.

a) Color: As selected by the Owner from manufacturer’s full'range.
b. Joint Type: Single folded OR Double folded OR As stafdard with ‘manufacturer, as
directed.
c. Panel Coverage: 36 inches (914 mm) OR 42 inches (1067 mm), as,directed.

d. Panel Thickness: 2.0 inches (51 mm) OR 2.5 inches (64 mm)OR 3.8dinches (76 mm) OR
4.0 inches (102 mm) OR 5.0 inches (127 mm) OR/.0 inches (182 mm), as directed.
Batten-Seam-Profile, Foamed-Insulation-Core MetaldRoof Panéls: Formed with vertical or
tapered tongue-and-groove ribs at panel edges and intermediate stiffening ribs symmetrically
spaced OR flat pan, as directed, between ribs; designed farsequential installation by interlocking
tongue-and-groove panel edges and mechanijcally attaching“panels to supports using concealed
clips located between and engaging edgesfof adjacent panels, and installing snap-on battens

over panel joints.

a. Facings: Fabricate panel with exterior and interiorfacings of same material and thickness.

1) Material:  Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) nominal
thickness.

2) Material: Aluminum-zinc alloy:coated steel sheet, 0.022-inch (0.56-mm) nominal
thickness.

3) Exterior Facifg Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymier OR Micaggflucropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR’Siliconized polyester OR Plastisol, as directed.

a) Colori)As selected by the Owner from manufacturer's full range.

4) Interior FacingEinish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

a) Color: As selected by the Owner from manufacturer's full range.
b. Batten: Same material, finish, and color as exterior facings of roof panels.
C, Clipss, One “piece; 0.064-inch- (1.63-mm-) OR 0.097-inch- (2.50-mm-), as directed,
nominal thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet.
d. Panel Coverage: 36 inches (914 mm) OR 39.6 inches (1000 mm), as directed.
e Panel Thickness: 1.75 inches (44 mm) OR 2.0 inches (51 mm) OR 2.5 inches (64 mm) OR
8z@ginches (76 mm) OR 4.0 inches (102 mm) OR 5.0 inches (127 mm) OR 6.0 inches (152
mm), as directed.

Metal Soffit Panels

M.
1.
2.
3.
June 2021

General: Provide factory-formed metal soffit panels designed to be installed by lapping and
interconnecting side edges of adjacent panels and mechanically attaching through panel to
supports using concealed fasteners and factory-applied sealant in side laps. Include accessories
required for weathertight installation.

Metal Soffit Panels: Match profile and material of metal roof panels.

a. Finish: Match finish and color of metal roof panels OR Match finish and color of metal wall
panels OR As indicated on Drawings, as directed.
b. Sealant: Factory applied within interlocking joint.

Flush-Profile Metal Soffit Panels: Solid OR Perforated, as directed, panels formed with vertical
panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed,
between panel edges; with flush joint between panels.

a. Material: Same material, finish, and color as metal roof panels.

Metal Roof Panels
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b. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
m) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

C. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-pdm) OR"0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR @.052-inch (1t82-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat flugrepolymer OR' 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic,, fluoropolymend OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisolfas directed:

2) Color: Match finish and color of metal roof panels OR/Mateh finish and color of
metal wall panels OR As selected by the Owner framgmnanufacturer's full range, as
directed.

d. Material: Aluminum sheet, 0.032 inch (0.81 m@pOR 0.040 inchd(1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer QR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer 4/OR““Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roef panels OR Match finish and color of
metal wall panels OR As selected by‘the Owner from manufacturer's full range, as
directed.

e. Material: Copper sheet, 16¢0z./sq. ft. weight/(0.55-mm thickness) OR 20-0z./sq. ft. weight
(0.68-mm thickness), asdirected.

1) Exterior Finish: Brushed'satin (lacquered) OR Mirror polished, as directed.

f. Panel Coverage: 8 inches (203 mm) OR 12 inches (305 mm) OR 16 inches (406 mm) OR
20 inches (508 mm), as directed.

g. Panel Height:£0.875 inch (22 mam) OR 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 3.0
inches (76 mm)pas directed.

h. Sealant: Factory<@pplied within interlocking joint.

4, Reveal-Joint-Profile MetaliSoffit Panels: Solid OR Perforated, as directed, panels formed with

vertical panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as
directed; between panel edges; with recessed reveal joint between panels.

a.
b.

Metal Roof Panels

Material: Same material, finish, and color as metal roof panels.

Material: Zing-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
m) ‘ORg@I034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as

directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal

thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.
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d. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

e. Material: Copper sheet, 16-0z./sq. ft. weight (0.55-mm thickness)@R, 20-0z./sq. ft. weight

(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) OR Mirror pélished, as dikected.

f. Panel Coverage: 8 inches (203 mm) OR 12 inches (305 mm)"OR 16 inches (406 mm) OR

20 inches (508 mm), as directed.

g. Panel Height: 0.75 inch (19 mm) OR 1.0 inch (25,mm)“OR 1:5)ifiches (38 mm), as
directed.

5. V-Groove-Profile Metal Soffit Panels: Solid OR Perforated/ asfdirected, panels formed with
vertical panel edges and intermediate stiffening ribs symmetrically jspaced OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm)"OR 0.082-inch (1.32-mm),flat pan, as
directed, between panel edges; with V-groovegeint between ‘panels.

a. Material: Same material, finish, and g6lor as\metal roof panels.
b. Material: Zinc-coated (galvanized)steel sheet, 0.028-inch (0.71-mm) nominal thickness.

1) Exterior Finish:  2-coat flueropolymerli®R 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica,, fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconizedpolyester OR Plastisol, as directed.

2) Color: Match finish' and coloriof metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

C. Material:  Aluminum-zinc “alloy=coated steel sheet, 0.028-inch (0.71-mm) nominal
thickness.

1) Exterior Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
flueropolymer{®R Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

d, Material: Aluminum sheet, 0.024 inch (0.65 mm) OR 0.032 inch (0.81 mm), as directed,
thick:

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal roof panels OR Match finish and color of
metal wall panels OR As selected by the Owner from manufacturer's full range, as
directed.

e. Panel Coverage: 6 inches (152 mm) OR 12 inches (305 mm) OR 14 inches (356 mm), as
directed.

f. Panel Height: 0.375 inch (10 mm) OR 0.44 inch (11 mm) OR 0.50 inch (13 mm) OR 0.625
inch (16 mm), as directed.

Accessories

1.

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.

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

Metal Roof Panels
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b. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips;
cut or premolded to match metal roof panel profile. Provide closure strips where indicated
or necessary to ensure weathertight construction.

C. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.
2. Flashing and Trim: Formed from same material as roof panels, prepainted with coil coating,

minimum 0.018 inch (0.45 mm) thick. Provide flashing and trim as required to seal against
weather and to provide finished appearance. Locations include, but are not limitied to, eaves,
rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish flaShing and, trim with
same finish system as adjacent metal roof panels.

3. Gutters: Formed from same material roof panels. Match profile of gable trim, ‘eomplete with end
pieces, outlet tubes, and other special pieces as required. Fabricate in minimumi96-ineh- (2400-
mm-) long sections, of size and metal thickness according to SMACNA's*Architectural Sheet
Metal Manual." Furnish gutter supports spaced a maximumfof 36 inches, (900 mm) o.c.,
fabricated from same metal as gutters. Provide wire ball straigers of compatible‘metal at outlets.
Finish gutters to match metal roof panels OR roof fascia and rake trif), as directed.

4. Downspouts: Formed from same material as roof panels. Fabricate i’ 10-foot- (3-m-) long
sections, complete with formed elbows and offsets, ofysize and metal thickness according to
SMACNA's "Architectural Sheet Metal Manual". Fini§h downspouts to match gutters.

5. Roof Curbs: Fabricated from same material as r@of panels, minimum 0.048 inch (1.2 mm) thick;
with bottom of skirt profiled to match roof panel“profilés, and Welded top box and integral full-
length cricket. Fabricate curb subframing of minimum 0.0598-inch- (1.5-mm-) thick, angle-, C-, or
Z-shaped steel sheet. Fabricate curb and subframing te withstand indicated loads, of size and
height indicated. Finish roof curbs to match metal roof panels.

a. Insulate roof curb with 1-inch- (25=mm-) thick, rigid insulation.

0. Snow Guards
1. Snow Guards: Prefabricated; noncorrosive units designed to be installed without penetrating
metal roof panels, and complete 'with predrilled holes, clamps, or hooks for anchoring.

a. Surface-Mounted) Plastic, Stop-Type Snow Guards: Clear OR Integral color, as directed,
polycarbonatefstops designed for attachment to pan surface of metal roof panels using
constructionfadhesive, silicone or polyurethane sealant, or adhesive tape.

b. Surface-Mounted; )Metal, Stop-Type Snow Guards: Cast-aluminum stops designed for
attachment to pan“surface of metal roof panel using construction adhesive, silicone or
polyurethaneysealant, or adhesive tape.

C. Surface-Mounted, Copper, Stop-Type Snow Guards: Bronze-alloy stops designed for
attachment to pan surface of copper roof panel using solder.
d. Seam-Mounted, Stop-Type Snow Guards: Cast-aluminum OR Malleable-iron OR Clear

pelycarbenate OR Colored polycarbonate, as directed, stops designed for attachment to
vertical ribs of standing-seam metal roof panels with stainless-steel set screws.

e. Seam:Mounted, Bar-Type Snow Guards: Aluminum OR stainless-steel, as directed, rods
or bars held in place by stainless-steel clamps attached to vertical ribs of standing-seam
metal roof panels.

1) Aluminum Finish: Mill OR Clear anodized, as directed.
2) Stainless-Steel Finish: Mill OR No. 2B OR No. 4, as directed.

P. Fabrication
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. Comply with indicated profiles and with dimensional and structural
requirements.

2. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of
panel.
Metal Roof Panels June 2021

07411300 -22 County of San Bernardino



SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

1.3

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.

Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in

SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and

other characteristics of item indicated.

a. 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
back to form hems.

b. End Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams
and seal with epoxy seam sealer. Rivet joints for additional strength.

C. End Seams for Other Than Aluminum: Fabricate nonmoying‘seams with flat-lock seams.
Tin edges to be seamed, form seams, and solder.

d. Sealed Joints: Form nonexpansion but movable jointshin metal”to accommodate
elastomeric sealant to comply with SMACNA standards:

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

f. Fabricate cleats and attachment devices of size and metal thickness recommended by
SMACNA's "Architectural Sheet Metal Manual" or bymeétal roof panel manufacturer for
application, but not less than thickness of metal being secured.

Finishes

1.

2.

3.

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying an@d designatingfinishes.

Protect mechanical and painted finishes\on exposed surfaces from damage by applying a
strippable, temporary protective\covering befare shipping.

Appearance of FinisheddWork: ) Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoiningieomponents are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

EXECUTION

Preparation

1.

2.

Cleangsubstrates ofysubstances harmful to insulation, including removing projections capable of

interferingwith insulation attachment.

Substrate Board: Install substrate boards over roof deck OR sheathing, as directed, on entire

roof surface.l Attach with substrate-board fasteners.

a. Install substrate board with long joints in continuous straight lines, perpendicular to roof
Slopes with end joints staggered between rows. Tightly butt substrate boards together.

b. Comply with UL OR FMG, as directed, requirements for fire-rated construction.

Miscellaneous Framing: Install subpurlins, eave angles, furring, and other miscellaneous roof

panel support members and anchorage according to metal roof panel manufacturer's written

instructions.

a. Soffit Framing: Wire tie or clip furring channels to supports, as required to comply with
requirements for assemblies indicated.

Underlayment Installation

1.

June 2021

Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply at locations
indicated below OR on Drawings, as directed, wrinkle free, in shingle fashion to shed water, and
with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between
courses. Overlap side edges not less than 3-1/2 inches (90 mm). Extend underlayment into
gutter trough. Roll laps with roller. Cover underlayment within 14 days.

a. Roof perimeter for a distance up from eaves of 24 inches (600 mm) OR 36 inches (914

mm), as directed, beyond interior wall line.
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b. Valleys, from lowest point to highest point, for a distance on each side of 18 inches (460
mm), as directed. Overlap ends of sheets not less than 6 inches (150 mm).

C. Rake edges for a distance of 18 inches (460 mm).

d. Hips and ridges for a distance on each side of 12 inches (300 mm).

e. Roof to wall intersections for a distance from wall of 18 inches (460 mm).

f. Around dormers, chimneys, skylights, and other penetrating elements for a distance from
element of 18 inches (460 mm).

2. Felt Underlayment: Apply at locations indicated below OR on Drawings, as directed, in shingle

fashion to shed water, and with lapped joints of not less than 2 inches (50 mm).

a. Apply over entire roof surface.

b. Apply on roof not covered by self-adhering sheet underlayment. Lap over edges, of self-
adhering sheet underlayment not less than 3 inches (75 mm), in, shingle fashion to shed
water.

3. Apply slip sheet over underlayment before installing metal roof panels.
4, Install flashings to cover underlayment to comply with requirements) specified in” Division 07

Section "Sheet Metal Flashing And Trim".

C. Thermal Insulation Installation
1. Polyethylene Vapor Retarder: Extend vapor retarder tegextremities of.afeas to be protected from
vapor transmission. Repair tears or punctures imme@iately before concealment by other work.
2. Board Insulation: Extend insulation in thicknes$ indicated to cover entire roof. Comply with
installation requirements in Division 07 Section "Thermal Insulation”.
a. Erect insulation and hold in place withgZ-shaped furring members spaced 24 inches (610

mm) OR 600 mm, as directed, o0.¢0" Securely attach narrow flanges of furring members to
roof deck with screws spaced 24 inches (600\mm) o.c.

3. Blanket Insulation: Install insulation concurrently with metal roof panel installation, in thickness
indicated to cover entire roof, accerding to manufacturer's written instructions and as follows:

a. Set vapor-retarder-facedfunits with vaperfretarder to warm side OR in location indicated,
as directed, of construetiondunless otherwise indicated. Do not obstruct ventilation
spaces.

b. Tape joints and guptures in vapor retarder and seal each continuous area of insulation to
surrounding canstruction to ensure airtight installation.

c. Install blankets straight and true in one-piece lengths with both sets of facing tabs sealed.

Comply with the fallowing installation method:

1) Over-Framing hlnstallation:  Extend insulation and vapor retarder over and
perpendicular to'top flange of secondary framing members. Hold in place by panels
fastened\to secondary framing.

2) Between-Purlin Installation: Extend insulation and vapor retarder between purlins.
Carry vapor-retarder facing tabs up and over purlin, overlapping adjoining facing of
nextrinsulation course maintaining continuity of retarder. Hold in place with bands
and crossbands below insulation.

3) Over-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder
over and perpendicular to top flange of secondary framing members. Install layer of
filler insulation over first layer to fill space formed by roof panel standoffs. Hold in
place by panels fastened to standoffs.

4) Two-Layers-between-Purlin-with-Spacer-Block Installation: Extend insulation and
vapor retarder between purlins. Carry vapor-retarder facing tabs up and over
purlins, overlapping adjoining facing of next insulation course maintaining continuity
of retarder. Install layer of filler insulation over first layer to fill space between purlins
formed by thermal spacer blocks. Hold in place with bands and crossbands below

insulation.
d. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut,
nesting with secondary framing to hold insulation in place.
e. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, install thermal

spacer blocks.

Metal Roof Panels June 2021
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D. Metal Roof Panel Installation, General

1. Provide metal roof panels of full length from eave to ridge unless otherwise indicated or restricted
by shipping limitations.
2. Thermal Movement. Rigidly fasten metal roof panels to structure at one and only one location for

each panel. Allow remainder of panel to move freely for thermal expansion and contraction.
Predrill panels for fasteners.

a. Point of Fixity: Fasten each panel along a single line of fixing located at eave OR ridge OR
center of panel length OR locations indicated on Drawings, as directed.
b. Avoid attaching accessories through roof panels in a mannerhat will inhibit thermal
movement.
3. Install metal roof panels as follows:
a. Commence metal roof panel installation and install minimum off\300 sq. fi. (27.8 sq. m.) in

presence of factory-authorized representative.

b. Field cutting of metal panels by torch is not permitted.

C. Install panels perpendicular to purlins.

d. Locate and space fastenings in uniform vertical @nd horizontal alignment.

e. Provide metal closures at rake edges OR rake wallsfas directed, and each side of ridge
OR ridge and hip, as directed, caps.

f. Flash and seal metal roof panels with weather closuresyat eaves, rakes, and perimeter of
all openings.

g. Install ridge OR ridge and hip, as directed /caps as metal roof panel work proceeds.

h. End Splices: Locate panel end ‘splices ‘over,lbut not attached to, structural supports.
Stagger panel end splices to aveid a four-panel splice condition.

i. Install metal flashing to alleW moisture to'run over and off metal roof panels.

4, Fasteners:

a. Steel Roof Panels: Use 'stainless-steel fasteners for surfaces exposed to the exterior and
galvanized-steel fastenersfor surfaces exposed to the interior.

b. Aluminum Roof Panels: .Use‘aluminum or stainless-steel fasteners for surfaces exposed to
the exterior andyaluminum or galvanized-steel fasteners for surfaces exposed to the
interior.

C. Copper Roof Panels® lise copper, stainless-steel, or hardware-bronze fasteners.

5. Anchor Clipsé” Anchor metal“toof panels and other components of the Work securely in place,
using mandfacturer's approved fasteners according to manufacturers' written instructions.
6. Metal Protectioni Where dissimilar metals will contact each other or corrosive substrates, protect

against, galvanic “aetion by painting contact surfaces with bituminous coating, by applying
rubberized*asphalt tnderlayment to each contact surface, or by other permanent separation as
recommended by metal roof panel manufacturer.

a. Coat back side of roof panels with bituminous coating where roof panels will contact wood,
ferrous metal, or cementitious construction.
7. Joint'Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for

weatherproof performance of metal roof panel assemblies. Provide types of gaskets, fillers, and
sealants indicated or, if not indicated, types recommended by metal roof panel manufacturer.

a. Seal metal roof panel end laps with double beads of tape or sealant, full width of panel.
Seal side joints where recommended by metal roof panel manufacturer.

b. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants".

E. Metal Roof Panel Installation
1. Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with fasteners at each

lapped joint at location and spacing recommended by manufacturer.

a. Apply panels and associated items for neat and weathertight enclosure. Avoid "panel
creep" or application not true to line.

b. Lap ribbed or fluted sheets one full rib corrugation.

C. Provide metal-backed neoprene or EPDM washers under heads of exposed fasteners

bearing on weather side of metal roof panels.

June 2021 Metal Roof Panels
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d. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use
proper tools to obtain controlled uniform compression for positive seal without rupture of
washer.

e. Install screw fasteners with power tools having controlled torque adjusted to compress

washer tightly without damage to washer, screw threads, or panels. Install screws in
predrilled holes.

f. Provide sealant tape at lapped joints of metal roof panels and between panels and
protruding equipment, vents, and accessories.
g. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end

laps, and on side laps of nesting-type panels; on side laps of corrugated nesting-type,
ribbed, or fluted panels; and elsewhere as needed to make panels weatherproof'to driving

rains.
h. At panel end splices, nest panels with minimum 6-inch (150-n1m), end<lap, sealed with
butyl-rubber sealant and fastened together by interlocking clamping plates.
2. Standing-Seam Metal Roof Panels: Fasten metal roof panels to&upports with eoncealed clips at
each standing-seam joint at location, spacing, and with fastenefs recommended by manufacturer.
a. Install clips to supports with self-tapping fasteners.
b. Install pressure plates at locations indicated in manufacturer's written installation
instructions.
C. Snap Joint: Nest standing seams and fasten together by interlocking and completely
engaging factory-applied sealant.
d. Seamed Joint: Crimp standing seams with“manufacturersapproved, motorized seamer tool
so clip, metal roof panel, and factory-applied sealant are completely engaged.
3. Batten-Seam Metal Roof Panels: Fasten metal“roof panels to supports with concealed clips at
each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer.
a. Install clips to supports with self-drilling fasteners.
b. Apply battens to metal roofgpanel seams, fully engaged to provide weathertight joints.
4, Horizontal-Seam (Bermuda-Type) Metal RoofiPanels: Fasten metal roof panels to supports with

concealed clips at each harizontal-seam joint at location, spacing, and with fasteners
recommended by manufacturer.“8tart at eave and work upward toward ridge.

a. Install clips to supports with self-drilling fasteners.
F. Foamed-Insulation-CoredVietal Roof Panel Installation
1. General: Apply continugus ribbon of sealant to panel joint on concealed side of insulated metal
roof panels asyvapor seal;@apply sealant to panel joint on exposed side of panels for weather seal.
2. Lap-Seam§ Foamed:Insulation-Core Metal Roof Panels: Fasten insulated metal roof panels to
supports’ with fasieners at each lapped joint at location and spacing recommended by
manufacturer.

a. Lap ribbed ogfluted sheets one full rib corrugation. Apply panels and associated items for
neat andweathertight enclosure. Avoid "panel creep" or application not true to line.

b. Provide metal-backed washers under heads of exposed fasteners bearing on weather side
oflinsulated metal roof panels.

C. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use
proper tools to obtain controlled uniform compression for positive seal without rupture of
washer.

d. Provide sealant tape at lapped joints of insulated metal roof panels and between panels
and protruding equipment, vents, and accessories.

e. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to
make panels weatherproof to driving rains.

f. Apply snap-on battens to insulated metal roof panel seams to conceal fasteners.

3. Standing-Seam, Foamed-Insulation-Core Metal Roof Panels: Fasten insulated metal roof panels

to supports with concealed clips at each standing-seam joint at location, spacing, and with
fasteners recommended by manufacturer.
a. Install clips to supports with self-tapping fasteners.
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b. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seamer tool
so cleat, insulated metal roof panel, and factory-applied side-lap sealant are completely
engaged.

4. Batten-Seam, Foamed-Insulation-Core Metal Roof Panels: Fasten insulated metal roof panels to

supports with concealed clips at each batten-seam joint at location, spacing, and with fasteners

recommended by manufacturer.

a. Apply battens to insulated metal roof panel seams, fully engaged to provide weathertight
joints.

Metal Soffit Panel Installation

1. In addition to complying with requirements in "Metal Roof Paneldlnstallation,\General" Article,
install metal soffit panels to comply with requirements in this article.
2. Metal Soffit Panels: Provide metal soffit panels full width of soffitsaInstalbhpanels perpendicular to
support framing.
a. Flash and seal panels with weather closures whefe metal soffitipanels meet walls and at
perimeter of all openings.
3. Metal Fascia Panels: Align bottom of panels and fastenywith blind' rivets, bolts, or self-tapping

screws. Flash and seal panels with weather closures where fasciae meet soffits, along lower
panel edges, and at perimeter of all openings.

Accessory Installation

1. General: Install accessories with positivetanchioragetoibuilding and weathertight mounting and
provide for thermal expansion. Coordinate installation with flashings and other components.

a. Install components requiréd for ‘acomplete metal roof panel assembly including trim,
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips,
and similar items.

2. Flashing and Trim: Comply withhperformance requirements, manufacturer's written installation
instructions, and SMAENA's "Architectaural Sheet Metal Manual." Provide concealed fasteners
where possible, and sebunitsftrue to line and level as indicated. Install work with laps, joints, and
seams that will be permaneéntly watertight and weather resistant.

a. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool
marksfand that is true t@)line and levels indicated, with exposed edges folded back to form
henis:“Install sheet metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

b. Expansion Previsions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) ‘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 (25 mm) deep, filled with mastic sealant
(concealed within joints).

3. 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 (914 mm) o.c. using manufacturer's
standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal
expansion.

4. Downspouts:  Join sections with telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at
approximately 60 inches (1500 mm) o.c. in between.

a. Provide elbows at base of downspouts to direct water away from building.
b. Connect downspouts to underground drainage system indicated.

5. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases where
they meet metal roof panels.

6. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to

metal roof panels as recommended by manufacturer.

Snow Guard Installation
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1. Stop-Type Snow Guards: Attach snow guards to metal roof panels with adhesive, sealant, or
adhesive tape, as recommended by manufacturer. Do not use fasteners that will penetrate metal
roof panels.

a. Provide rows of snow guards, at locations indicated on Drawings, spaced apart, beginning
from gutter, with each snow guard centered between panel ribs.

2. Bar-Type Snow Guards: Attach bar supports to vertical ribs of standing-seam metal roof panels
with clamps or set screws. Do not use fasteners that will penetrate metal roof panels.

a. Provide rows of snow guards, at locations indicated on Drawings, spaced apart, beginning

from gutter.

J. Erection Tolerances
1. Installation Tolerances: Shim and align metal roof panel units within installed tolerance of 1/4
inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated andwithin4/8-inéh (3-mm)
offset of adjoining faces and of alignment of matching profiles.

K. Field Quality Control

1. Manufacturer's Field Service: Engage a factory-authorized senviCe representative to inspect
metal roof panel installation, including accessories. Report results imwriting-

2. Remove and replace applications of metal roof panelsawhere inspections indicate that they do not
comply with specified requirements.

3. Additional inspections, at Contractor's expensegwill be goerformed to determine compliance of

replaced or additional work with specified requirements

L. Cleaning
1. Remove temporary protective coverings and strippable films, if any, as metal roof panels are
installed unless otherwise indicated in\ manufacturer's written installation instructions. On
completion of metal roof panel ingtallation, elean finished surfaces as recommended by metal roof
panel manufacturer. Maintain ifi‘a clean condition"during construction.
2. Replace metal roof panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similarminor repair procedures.

END OF SECTION 07 41 13 00
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SECTION 07 41 13 00a - SHEET METAL ROOFING

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for sheet metal roofing.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. Jemolitionyand removal of
materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Flat-seam metal roofing, custom fabricated.

b Standing-seam metal roofing, custom fabricated/OR onssite;rell formed, as directed.
C. Batten-seam metal roofing, custom fabricated OR"on<Site, roll formed, as directed.

d Horizontal-seam (Bermuda-type) metal roofing, custom,fabricated.

C. Performance Requirements

1.

General Performance: Sheet metal roofing system_ including, but not limited to, metal roof panels,

cleats, clips, anchors and fasteners, sheetimetal flashing’integral with sheet metal roofing, fascia

panels, trim, battens, as directed, undeslayment, and accessories shall comply with requirements

indicated without failure due to défective ‘manufacture, fabrication, installation, or other defects in

construction. Sheet metal roofing shall remain watertight.

Thermal Movements: Provide sheet metal roofing that allows for thermal movements from

ambient and surface temperature, changés. Base calculations on surface temperatures of

materials due to both solar heat,gain‘and nighttime-sky heat loss.

a. Temperature Changed(Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

Energy Performance: Provide metal roofing with solar reflectance index not less than 78 OR 29,

as directedgwhen calculated according to ASTM E 1980 based on testing identical products by a

qualified tésting,agency.

D. Submittals

1.
2.

8.
9.

Pfoduct Data: For each type of product indicated.

LEED Submittal:

a. Product Test Reports for Credit SS 7.2: For roof panels, indicating that panels comply with
SolarReflectance Index requirement.

ShopDrawings: Show fabrication and installation layouts of sheet metal roofing, including plans,

elevations, expansion joint locations, and keyed details. Distinguish between shop- and field-

assembled work.

a. Include details for forming, joining, and securing sheet metal roofing, including pattern of
seams, termination points, fixed points, expansion joints, roof penetrations, edge
conditions, special conditions, connections to adjoining work, and details of accessory
items.

Samples: For each exposed product and for each finish specified.

Coordination Drawings: Roof plans drawn to scale with coordinated details for penetrations and

roof-mounted items.

Portable Roll-Forming Equipment Certificate: Issued by UL for equipment manufacturer's

portable roll-forming equipment capable of producing panels that comply with UL requirements.

Product test reports.

Maintenance data.

Warranties: Sample of special warranties.

E. Quality Assurance

June 2021
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4.

5.

Roll-Formed Sheet Metal Roofing Fabricator Qualifications: Fabricator authorized by portable
roll-forming equipment manufacturer to fabricate and install sheet metal roofing units required for
this Project, and who maintains current UL certification of its portable roll-forming equipment.
UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment
capable of producing roofing panels for sheet metal roofing assemblies that comply with UL 580
for Class 30 OR Class 60 OR Class 90, as directed, wind-uplift resistance. Maintain UL
certification of portable roll-forming equipment for duration of sheet metal roofing work.

Sheet Metal Roofing Standard: Comply with SMACNA's "Architectural Sheet Metal Manual”
unless more stringent requirements are specified or shown on Drawings.

Copper Roofing Standard: Comply with CDA's "Copper in Architecture Handbook." “Conform to
dimensions and profiles shown unless more stringent requirements are indigated.

Preinstallation Conference: Conduct conference at Project site.

F. Delivery, Storage, And Handling

1.

Do not store sheet metal roofing materials in contact with other materials_that 'might cause
staining, denting, or other surface damage. Store sheet nietal roofinghmaterials away from
uncured concrete and masonry.

Protect strippable protective covering on sheet metal roofing from*exposure to sunlight and high
humidity, except to the extent necessary for the period.efisheet metalrogdfing installation.

G. Warranty

1.

Special Warranty: Warranty form at the end of thigySe€tion in‘which Installer agrees to repair or
replace components of sheet metal roofing.that,fail in materials or workmanship within two years
from date of Final Completion.

Special Warranty on Finishes: Manufacturer's standard*form in which manufacturer agrees to
repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied
finishes within 20 OR 10, as direeted, years from date of Final Completion.

1.2 PRODUCTS

A. Roofing Sheet Metals

1.

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

2. Metallic-CoatedpSteel Sheet: Restricted flatness steel sheet, metallic coated by the hot-dip

process afd prepainted by the coil-coating process to comply with ASTM A 755/A 755M.

a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating
designation; structural quality.

b. Aluminum-Zinc' Alloy-Coated Steel Sheet: ASTM A 792/A 792M, Class AZ50 coating
designatien, Grade 40 (Class AZM150 coating designation, Grade 275); structural quality.

C. Thickness: Nominal 0.022 inch (0.56 mm) OR 0.028 inch (0.71 mm), as directed, unless
otherwise indicated.

1) Batten Caps: Nominal 0.028 inch (0.71 mm) thick.

d. Surface: Smooth, flat OR Embossed, as directed.
e. Exposed Coil-Coated Finish:

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

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

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

4) Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended
mica flakes containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 621. Three-coat fluoropolymer finish with
suspended metallic flakes containing not less than 70 percent PVDF resin by weight
in both color coat and clear topcoat. Prepare, pretreatzgand apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

6) FEVE Fluoropolymer: AAMA 621. Two-coat flugropolymer finish jcontaining 100
percent fluorinated ethylene vinyl ether resin in color, coat.y Prepare, pretreat, and
apply coating to exposed metal surfaces _to comply withdcoating and resin
manufacturers' written instructions.

7) Siliconized Polyester:  Epoxy primergand silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not lessithan 0.2 mil (0.005 mm) for primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinylgplastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) foffprimer and 3.8 mils (0.97 mm) for topcoat.

f. Color: As selected from manufactufer's full’'range.
g. Concealed Finish: Pretreat with manufacturer'sistandard 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 (0013 mm):

3. Aluminum Sheet: ASTM B 209 (ASTM B 209M); alloy as standard with manufacturer for finish
required, with temper as required\to suit forming operations and performance required.
a. Thickness: 0.032 igeh (0.8h,mm) OR 0.040 inch (1.02 mm), as directed, unless otherwise
indicated.

1) Batten Caps: 0450 inch (1.27 mm) thick.

b. As-Milled Finish: “MilFOR One-side bright mill OR Standard one-side bright OR Standard
two-sideright, as directed, finish.

c. Alclad€Finish: Metallurgically bonded surfacing to both sides, forming a composite
aluminum sheet with reflective luster.

d. Sarface:“Smooth, flat OR Embossed, as directed.

e. Eactory Prime, Coating: Where painting after installation is indicated, pretreat with white or
light*colored, factory-applied, baked-on epoxy primer coat; minimum dry film thickness of

0.2 milN(0.005 mm).

f. Exposed Coil-Coated Finish:

1) Two-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating
to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

2) Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

3) Four-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat and clear coats. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

4) Mica Fluoropolymer: AAMA 620. Two-coat fluoropolymer finish with suspended
mica flakes containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 620. Three-coat fluoropolymer finish with
suspended metallic flakes containing not less than 70 percent PVDF resin by weight
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in both color coat and clear topcoat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

6) FEVE Fluoropolymer: AAMA 620. Two-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mpajfer primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) fordepcoat.

g. Color: As selected from manufacturer's full range.
h. Concealed Finish: Pretreat with manufacturer's standard white or light-coloréd acrylic or
polyester-backer finish, consisting of prime coat and wash coat\with aiminimum total dry

film thickness of 0.5 mil (0.013 mm).

4. Copper Sheet: ASTM B 370, cold-rolled copper sheet, HOO temperg 16 oz./sg. ft. (0.55 mm thick)
OR 20 oz./sq. ft. (0.70 mm thick), as directed, unless otherwise indicated,
a. Batten Caps: 20 oz./sq. ft. (0.70 mm thick).
b. Non-Patinated Exposed Finish: Mill

c. Non-Patinated Exposed, Lacquered Finishé Finish designations for copper alloys comply
with the system defined in NAAMM's "MetahFinishes“Manual for Architectural and Metal
Products."

1) Brushed Satin (Lacquered)# "M32-06x (Mechanical Finish: directionally textured,
medium satin; with clear forganic coating);” coating of "Incralac" waterborne OR
solvent-borne, as ditected, methyl Imethacrylate copolymer lacquer with UV
inhibitor, applied by air'spray.in two coats per manufacturer's written instructions to a
total thickness of Admil (0.025 mm)z

2) Mirror Polished (Lacqueted): M22-06x (Mechanical Finish: buffed, specular; with
clear organic coating); coating of "Incralac" waterborne OR solvent-borne, as
directed, g4air-drying, “methyl methacrylate copolymer lacquer with UV inhibitor,
applied4by air spray in two coats per manufacturer's written instructions to a total
thicknessiof 1 mil (0.025 mm).

d. Pre-Patinated Copper-Sheet Finish: Dark brown OR Verdigris, as directed, pre-patinated
according,to ASTM'B)882.

5. Zinc-Tin Alloy-Coated Copper'Sheet: ASTM B 370, cold-rolled copper sheet, HOO temper, coated
on both gides with azinc-tin alloy (50 percent zinc, 50 percent tin).

a. Weight (Thickhess): 16-0z./sq. ft. (0.55-mm) OR 20-0z./sq. ft. (0.70-mm), as directed,
uncoated wejght (thickness), with 0.787-mil (0.020-mm) coating thickness applied to each
side.

1) Batten Caps: 20-o0z./sq. ft. (0.70-mm) uncoated weight (thickness), with 0.787-mil
(0.020-mm) coating thickness applied to each side unless otherwise indicated.

6. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully

annealed.
a. Thickness: 0.016 inch (0.40 mm) OR 0.019 inch (0.48 mm), as directed, unless otherwise
indicated.

1) Batten Caps: 0.019 inch (0.48 mm) thick.
b. Surface: Smooth, flat OR Embossed, as directed.
C. Finish: 2D (dull, cold rolled) OR 2B (bright, cold rolled) OR 3 (coarse, polished directional
satin) OR 4 (polished directional satin), as directed.
1) Remove tool and die marks and stretch lines or blend into finish.
2) Grind and polish surfaces to produce uniform, directionally textured, polished finish
indicated, free of cross scratches. Run grain with long dimension of each piece.
3) When polishing is completed, passivate and rinse surfaces. Remove embedded
foreign matter and leave surfaces chemically clean.
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7. Zinc-Tin Alloy-Coated Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, dead-soft, fully
annealed stainless-steel sheet, coated on both sides with a zinc-tin alloy (50 percent zinc, 50
percent tin), with factory-applied gray preweathering.

a. Thickness: 0.015-inch (0.38-mm) OR 0.018-inch (0.46-mm) OR 0.024-inch (0.61-mm), as
directed, minimum uncoated thickness, with 0.787-mil (0.020-mm) coating thickness
applied to each side.

1) Batten Caps: 0.018-inch- (0.46-mm-) minimum uncoated thickness, with 0.787-mil
(0.020-mm) coating thickness applied to each side unless otherwise indicated.

8. Zinc-Tin Alloy-Coated Steel Sheet: ASTM A 625/A 625M; single-reduced, black-steel sheet,
coated on both sides with a zinc-tin alloy (50 percent zinc, 50 percent tin), with factory-applied
shop coat, as directed.

a. Thickness: 0.012-inch (0.31-mm) OR 0.014-inch (0.36-mm), as directed, uncoated
thickness, with 0.787-mil (0.020-mm) coating thickness applied to‘@ach side.

1) Batten Caps: 0.014-inch (0.36-mm) uncoated.thickness, with @¢787-mil (0.020-mm)
coating thickness applied to each side unless otherwise indicated.

b. Exposed Coil-Coated Finish: Manufacturer's standard/twié=coat fluoropolymer complying
with performance requirements in AAMA 621. “Fluefopolymer finish containing not less
than 70 percent PVDF resin by weight in color coat: \Prepate, pretreat, and apply coating
to exposed metal surfaces to complygwith coatinglafd resin manufacturers' written

instructions.
1) Color: As selected from manufacturer's full range.
C. Field-Applied Finish: Manufacturer's, standard Waterborne acrylic emulsion paint primer

and finish coat.
1) Color: As selected from manufacturer's full range.
9. Zinc Sheet: Zinc, 99 percent pure, alloyed\with*a maximum of 1 percent copper and titanium;
with manufacturer's standard factory-applied, flexible, protective back coating.
a. Thickness: 0.027 igeh (0.¥0,mm) OR 0.032 inch (0.80 mm), as directed, unless otherwise
indicated.
1) Batten Caps: 04032 inch (0.80 mm) thick.
b. Finish: Bright rolledOR Preweathered gray OR Preweathered black, as directed.
10. Titanium Sheetay ASTM B 265, Grade 1.
a. Thicknéss: 0.015 inch(0.38 mm) OR 0.020 inch (0.51 mm), as directed, unless otherwise
indicated.
1) Batten Caps: 0.020 inch (0.51 mm) thick.
b. Surface: Smeoth, flat OR Embossed, as directed.

C, Finish: Low OR Medium, as directed, matte.
d. ColoriAnodic Finish (Light-Interference Phenomenon): Silver OR Gold OR Purple OR Blue
OR Match sample OR As selected from manufacturer's full range of colors and color
densities, as directed.
B, Underlayment Materials

1. Polyethylene Sheet: 6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397.

2. Felts: ASTM D 226, Type Il (No. 30) OR Type | (No. 15), as directed, asphalt-saturated organic
felts.

3. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick,
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied. Provide primer when
recommended by underlayment manufacturer.

a. Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C).
b. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F (29
deg C).
4. Slip Sheet: Building paper, 3-Ib/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.

C. Miscellaneous Materials
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1. General: Provide materials and types of fasteners, solder, welding rods, protective coatings,
separators, sealants, and other miscellaneous items as required for a complete roofing system
and as recommended by fabricator for sheet metal roofing.

2. Wood Battens: Lumber complying with requirements in Division 05 Section(s) "Maintenance Of
Decorative Metal" OR Division 06 Section(s) "Miscellaneous Rough Carpentry", as directed, and
treated with exterior-type fire retardant.

3. Snap-On Seams: Provide snap-on seams integrated with panel-edge profile as recommended by
portable roll-forming equipment manufacturer to produce sheet metal roofing assemblies that
comply with UL 580 for wind-uplift resistance classification specified in "Quality, Assurance"
Article.

4, Snap-on Batten Caps: Provide batten clips integrated with snap-on capsfas recommended by
portable roll-forming equipment manufacturer to produce sheet metal,roofing, assemblies that
comply with UL 580 for wind-uplift resistance classification specified¥in, "Quality A§surance"
Article.

5. Fasteners: Wood screws, annular-threaded nails, self-tapping#screws, self-lecking rivets and
bolts, and other suitable fasteners designed to withstand design loads,

a. General:

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

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

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

b. Fasteners for Zinc-Coated OR AlOminum=Zinc“Alloy-Coated, as directed, Steel Sheet:
Hot-dip galvanized steel according to ASTM A 153/A 153M, ASTM F 2329, or Series 300
stainless steel.

Fasteners for Aluminum Shéet: Aluminum or'Series 300 stainless steel.

Fasteners for Copper OR Zinc,Tin “Alley=Coated Copper, as directed, Sheet: Copper,

hardware bronze, or Séries 300 stainless steel.

e. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

Fasteners for Zinc-Tin Alloy=Coated Steel OR Stainless-Steel, as directed, Sheet:

Series 300 stainless steel.

g. Fasteners for‘Zinc Sheet: Hot-dip galvanized steel according to ASTM A 153/A 153M,

ASTM F 2329, orSeries 300 stainless steel.

h. Fasteners for Titanium Sheet: Titanium or Series 300 stainless steel.

6. Solder:

a. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and 50

percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

b. ForCopper: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.

C. For Stainless Steel: ASTM B 32, Grade Sn60, with an acid flux of type recommended by

stainless-steel sheet manufacturer.

d. ForZinc-Tin Alloy-Coated Steel OR Stainless Steel OR Copper, as directed: ASTM B 32,

100 percent tin.

e. For Zinc: ASTMB 32, 40 percent tin and 60 percent lead with low antimony, as

recommended by manufacturer.

7. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant
tape with release-paper backing. Provide permanently elastic, nhonsag, nontoxic, nonstaining
tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

8. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane OR polysulfide OR silicone, as
directed, polymer sealant as recommended by portable roll-forming equipment manufacturer for
installation indicated, as directed; low modulus; of type, grade, class, and use classifications
required to seal joints in sheet metal roofing and remain watertight.

oo

—h

9. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.
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10.  Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

Accessories

1. Sheet Metal Accessories: Provide components required for a complete sheet metal roofing
assembly including trim, copings, fasciae, corner units, clips, flashings, sealants, gaskets, fillers,
metal closures, closure strips, and similar items. Match material and finish of sheet metal roofing
unless otherwise indicated.

a. Provide accessories as recommended by portable roll-forming equipment manufacturer to
produce sheet metal roofing assemblies that comply with UL 580 ferswind-uplift resistance
classification specified in "Quality Assurance" Article.

b. Cleats: For mechanically seaming into joints and formed from the following,materials:

1) Metallic-Coated Steel OR Aluminum, as directed, Roofing: 0.0250-inch- (0.64-mm-
), as directed, thick stainless steel.

2) Copper OR Zinc-Tin Alloy-Coated Copper, as, directed, Roofing: 16-0z./sq. ft.
(0.55-mm), as directed, copper sheet.

3) Stainless-Steel OR Titanium, as directed, Roofingi0.0250-inch- (0.64-mm-), as
directed, thick stainless steel.

4) Zinc-Tin Alloy-Coated Stainless-Steel OR Zine-Lin Alloy-Coated Steel, as directed,
Roofing: Manufacturer's preformed,cleats or cleats fabricated from manufacturer's
thickest flat-stock sheet.

5) Zinc Roofing: Manufacturers preformed stainless-steel cleats.

C. Clips:  Minimum 0.0625-inch- (1.62mmé) thick,istainless-steel panel clips designed to
withstand negative-load requirements:

d. Backing Plates: Plates @t roofing) splices, fabricated from material recommended by
SMACNA.

e. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin foam or
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible-closure strips;
cut or premolded to match“sheet metal roofing profile. Provide closure strips where
indicated or necessaryfto ensure weathertight construction.

f. Flashing and Trima¢ Formed from same material and with same finish as sheet metal
roofing, minimum 0.048 inch (0.46 mm) thick.

2. Pipe Flashing; Premolded, ERBM pipe collar with flexible aluminum ring bonded to base.
3. Roof Curbs:“Fabricated from same material and finish as sheet metal roofing, minimum thickness

matching'the sheet metal roofing; with bottom of skirt profiled to match roof panel profiles; with
weatherproof top box and integral full-length cricket. Fabricate curb subframing of nominal 0.062-
inéh-" (1°89-mm-) thick, angle-, C-, or Z-shaped galvanized steel or stainless-steel sheet.
Fabricate curb and subframing to withstand indicated loads of size and height indicated.
Coordinate dimensions with rough-in information or Shop Drawings of equipment to be
supported.

a. Instlate curbs with 1-inch- (25-mm-) thick, rigid insulation.

b. Install wood nailers at tops of curbs.

Snow Guards

1

2.

Snow Guards, General: Prefabricated, noncorrosive units designed to be installed without
penetrating sheet metal roofing; complete with predrilled holes, clamps, or hooks for anchoring.
Surface-Mounted, Plastic, Stop-Type Snow Guards: Clear OR Integral-color, as directed,
polycarbonate stops designed for attachment to panel surface of sheet metal roofing using
construction adhesive, silicone or polyurethane sealant, or adhesive tape.

Surface-Mounted, Metal, Stop-Type Snow Guards: Cast-aluminum stops designed for
attachment to panel surface of sheet metal roofing using construction adhesive, silicone or
polyurethane sealant, or adhesive tape.

Surface-Mounted, Copper, Stop-Type Snow Guards: Bronze-alloy stops designed for attachment
to panel surface of copper roofing using solder.

Seam-Mounted, Stop-Type Snow Guards: Cast-aluminum OR Malleable-iron OR Clear
polycarbonate OR Colored polycarbonate, as directed, stops designed for attachment to vertical
ribs of standing-seam sheet metal roofing with stainless-steel set screws.

Sheet Metal Roofing
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6. Seam-Mounted, Bar-Type Snow Guards: Rail- or fence-type assembly consisting of aluminum or
stainless-steel rods, bars, or pipe held in place by stainless-steel clamps attached to vertical ribs
of standing-seam sheet metal roofing.

a. Aluminum Finish: Mill OR Clear anodized, as directed.
b. Stainless-Steel Finish: Mill OR Enamel, as directed.

F. Fabrication
1. General: Custom fabricate sheet metal roofing to comply with details shown and
recommendations in SMACNA's "Architectural Sheet Metal Manual" that applygte, the design,
dimensions (panel width and seam height), geometry, metal thickness, and ether characteristics
of installation indicated. Fabricate sheet metal roofing and accessories at the shop to greatest
extent possible.

a. Flat-Seam Roofing: Form flat-seam panels from metal sheets 20 byy28 inches (540 by 710
mm) with 1/2-inch (13-mm) notched and folded edges.

b. Standing-Seam Roofing: Form standing-seam panels with finished seam, height of 1 inch
(25 mm) OR of 1-1/2 inches (38 mm) OR as indicated, a§ directed-

C. Batten-Seam Roofing: Form batten-seam panels with sides turned up 2-1/8 inches (54
mm) OR as indicated, as directed, with 1/2-inch (13-mm) flange tdrned toward center of
pan.

d. Horizontal-Seam (Bermuda-Type) Roofing: Form horizontal-seam (Bermuda-type) panels
with upper edges turned up and extending@dbove batten 1/2 inch (13 mm).

2. General: Fabricate roll-formed sheet metal roofingipanels with'UL-certified, portable roll-forming

equipment capable of producing roofing panels, for ‘sheet metal roofing assemblies that comply
with UL 580 for wind-uplift resistance (glassification ‘specified in "Quality Assurance" Article.
Fabricate roll-formed sheet metal according to equipment'manufacturer's written instructions and
to comply with details shown.

3. Fabrication Tolerances: Fabricatefsheet'metal roofing that is capable of installation to a tolerance
of 1/4 inch in 20 feet (6 mm ind®"m) on sloperand location lines as indicated and within 1/8-inch
(3-mm) offset of adjoining facesiand of alignment of matching profiles.

4. Fabrication Tolerances: Fabricatefsheet metal roofing that is capable of installation to tolerances
specified in MCA's "Guide Specification for Residential Metal Roofing."

5. Form exposed sheetdmetal work to fit'substrates without excessive oil canning, buckling, and tool
marks; true to line@ndievels indicated; and with exposed edges folded back to form hems.
a. Lay out sheet metal roofing so transverse seams, if required, are made in direction of flow

with higher panels overlapping lower panels.

b. Offget transverse seams from each other 12 inches (300 mm) minimum.
C. Fald and cleat eaves and transverse seams in the shop.
d. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral

flashings, and other components of metal roofing to profiles, patterns, and drainage
arrangements shown on Drawings and as required for leakproof construction.

6. Expansion Provisions: Fabricate sheet metal roofing to allow for expansion in running work
sufficientito prevent leakage, damage, and deterioration of the Work. Where lapped expansion
provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1
inch (25 mm) deep, filled with butyl sealant concealed within joints.

7. Sealant Joints: Where movable, nonexpansion-type joints are indicated or required to produce
weathertight seams, form metal to provide for proper installation of elastomeric sealant in
compliance with SMACNA standards.

8. Metal Protection: Where dissimilar metals will contact each other, protect against galvanic action
by painting contact surfaces with bituminous coating, by applying self-adhering sheet
underlayment to each contact surface, or by other permanent separation as recommended by
fabricator of sheet metal roofing or manufacturers of the metals in contact.

9. Sheet Metal Accessories: Custom fabricate flashings and trim to comply with recommendations
in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and
other characteristics of item indicated. Obtain field measurements for accurate fit before shop
fabrication.
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a. Form exposed sheet metal accessories without excessive oil canning, buckling, and tool
marks and true to line and levels indicated, with exposed edges folded back to form hems.
b. Seams:
1) Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form
seams, and solder.
OR
Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for
intended use. Rivet joints where necessary for strength, as.directed.

C. Sealed Joints: Form nonexpansion but movable joints in metalito accommodate
elastomeric sealant.

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

e. Fabricate cleats and attachment devices of sizes,as reecommended by SMACNA's

"Architectural Sheet Metal Manual" for application, butnot less, than thickness of metal
being secured.

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

EXECUTION

Preparation

1. Lay out and nail battens to wood_sheathing OR screw battens to wood sheathing OR screw
battens to metal deck, as directed; before installation of sheet metal roofing.
a. Space fasteners not more than 18 inghes (457 mm) o.c.
b. Space fasteners as required by portable roll-forming equipment manufacturer for specified

UL classification for'wind-uplift resistance.
2. Zinc-Tin Alloy-CoatedSteel Roofing@mFor roofing with 3:12 slopes or less, paint underside of

shop-coated, zinc-tin alley-coated steel, before installation, with zinc-tin alloy-coated steel primer,
applied at a dry film thickness of not less than 2.5 mils (0.06 mm). Comply with manufacturer's
written instructions. This is‘imyaddition to the shop coating.

Underlayment Installation

1.

Polyethylene Sheet: Install polyethylene sheet on roof sheathing under sheet metal roofing. Use
adhesive, for anchorage to minimize use of mechanical fasteners under sheet metal roofing.
Apply at lecations indicated on Drawings, in shingle fashion to shed water, with lapped and taped
joints of not'less than 2 inches (50 mm).
Felt Underlayment: Install felt underlayment on roof sheathing under sheet metal roofing. Use
adhesive fof temporary anchorage to minimize use of mechanical fasteners under sheet metal
roofingdFApply at locations indicated, in shingle fashion to shed water, with lapped joints of not
less than 2 inches (50 mm).
a. Apply from eave to ridge.
OR
Apply on roof not covered by self-adhering sheet underlayment. Lap edges of self-
adhering sheet underlayment not less than 3 inches (75 mm), in shingle fashion to shed
water.
Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free, on
roof sheathing under sheet metal roofing. Apply primer if required by underlayment
manufacturer.  Comply with temperature restrictions of underlayment manufacturer for
installation; use primer rather than nails for installing underlayment at low temperatures. Apply
over entire roof OR at locations indicated, as directed, in shingle fashion to shed water, with end
laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses.
Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps with roller. Cover
underlayment within 14 days.
a. Roof perimeter for a distance up from eaves of 24 inches (600 mm) OR 36 inches (900
mm), as directed, beyond interior wall line.
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b. Valleys, from lowest to highest point, for a distance on each side of 18 inches (460 mm).
Overlap ends of sheets not less than 6 inches (150 mm).
C. Rake edges for a distance of 18 inches (460 mm).
d. Hips and ridges for a distance on each side of 12 inches (300 mm).
e. Roof to wall intersections for a distance from wall of 18 inches (460 mm).
f. Around dormers, chimneys, skylights, and other penetrating elements for a distance from
element of 18 inches (460 mm).
4, Install flashings to cover underlayment to comply with requirements in Division 07 Section "Sheet
Metal Flashing And Trim".
5. Apply slip sheet before installing sheet metal roofing.
C. Installation, General
1. General: Anchor sheet metal roofing and other components of the Workisecurely in place, with

provisions for thermal and structural movement. Install fasteners, solder, welding rads, protective
coatings, separators, sealants, and other miscellaneous items as'required fori@acomplete roofing
system and as recommended by fabricator for sheet metal roofing.

a. Field cutting of sheet metal roofing by torch is not permitted:

b. Provide metal closures at peaks, rake edges, rake walls, eaves, andfeach side of ridge and
hip caps, as directed.

C. Flash and seal sheet metal roofing with closufe strips at eaves, rakes, and perimeter of all
openings. Fasten with self-tapping screwss

d. Locate and space fastenings in uniform vertical@nd herizontal alignment. Predrill panels
for fasteners.

e. Install ridge OR ridge and hip, as directed; caps‘as,sheet metal roofing work proceeds.

f. Locate roofing splices over, but not attached to; structural supports. Stagger roofing

splices and end laps to avoid a four-panel lap splice condition. Install backing plates at
roofing splices.

g. Install sealant tape wherég indicated.
h. Lap metal flashing overisheet ' metal roofing to allow moisture to run over and off the
material.
i. Do not use graphite pencils to/mark metal surfaces.
2. Thermal Movement £ Rigidly fasten metal roof panels to structure at only one location for each
panel. Allow remainder,of panel to move freely for thermal expansion and contraction.
a. Point of Fixity: Fasten each panel along a single line of fixing located at eave OR ridge OR
center.of,panel lengthyOR locations indicated on Drawings, as directed.
b. Avoid attaching accessories through roof panels in a manner that will inhibit thermal
movement.
3. Fasteners: Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 inches

(32%mm) fonnails and not less than 3/4 inch (19 mm) for wood screws OR metal decking not less
than ‘recommendeéd by fastener manufacturer to achieve maximum pull-out resistance, as
directed.

4. Metal*Protection: Where dissimilar metals will contact each other or corrosive substrates, protect
against galvanic action by painting contact surfaces with bituminous coating, by applying self-
adhering sheet underlayment to each contact surface, or by other permanent separation as
recommended by SMACNA.

a. Coat back side of uncoated aluminum and stainless-steel sheet metal roofing with
bituminous coating where roofing will contact wood, ferrous metal, or cementitious
construction.

5. Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

6. Fasciae: Align bottom of sheet metal roofing and fasten with blind rivets, bolts, or self-tapping

screws. Flash and seal sheet metal roofing with closure strips where fasciae meet soffits, along
lower panel edges, and at perimeter of all openings.

Sheet Metal Roofing June 2021
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D. Custom-Fabricated Sheet Metal Roofing Installation
1. Fabricate and install work with lines and corners of exposed units true and accurate. Form
exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering
temper and reflectivity of metal. Provide uniform, neat seams with minimum exposure of solder,
welds, and sealant. Fold back sheet metal to form a hem on concealed side of exposed edges
unless otherwise indicated.

a. Install cleats to hold sheet metal panels in position. Attach each cleat with two fasteners to
prevent rotation.

b. Fasten cleats not more than 12 inches (300 mm) o.c. Bend tabs overfastener head.

C. Provide expansion-type cleats and clips for roof panels that4#&xceed 30 feet (9.1 m) in
length.

2. Seal joints as shown and as required for watertight construction. Forroofing with 3:12 slopes or
less, use cleats at transverse seams.
a. Where sealant-filled joints are used, embed hooked flanges ‘ofijoint'members not less than

1 inch (25 mm) into sealant. Form joints to completely)conceal, sealant. When ambient
temperature at time of installation is moderate, between/407@nd 70°deg F (4 and 21 deg C),
set joint members for 50 percent movement eachiway. Adjust setting proportionately for
installation at higher ambient temperatures. Do) not dinstall sealant-type joints at
temperatures below 40 deg F (4 deg C).

b. Prepare joints and apply sealants to gomply with requirements in Division 07 Section "Joint
Sealants".
3. Soldered Joints: Clean surfaces to be soldered; remaoving oils and foreign matter. Pre-tin edges

of sheets to be soldered to a width of.1-1/2 incbes (38 mm), except reduce pre-tinning where pre-
tinned surface would show in completed Werk.

a. Do not solder metallic-coated steel OR aluminum OR titanium sheet.

b. Do not pre-tin zinc-tin alloy-coated stainless steel OR zinc-tin alloy-coated copper.

C. Do not use torchesdor soldering. Heat surfaces to receive solder and flow solder into joint.
Fill joint completely. Completelygremove flux and spatter from exposed surfaces.

d. Stainless-Steel'Roofing:” Tin edges of uncoated sheets, using solder for stainless steel and

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

e. Coppef Roofing: Tin edges of uncoated copper sheets, using solder for copper.

4. Rivets: Rivetjoints in uncoated aluminum OR zinc, as directed, where indicated and where
necessary for strength.

5. Flat-Seam Roofingi, Attach flat-seam metal panels to substrate with cleats, starting at eave and
working upward toward ridge. After panels are in place, mallet seams and solder.

a. Attach roofing panels with cleats spaced not more than 24 inches (610 mm) o.c.. Lock and
solder|panels to base flashing.

b: Attach edge flashing to face of roof edge with continuous cleat fastened to roof substrate at
d2ginches (305 mm) o.c. Lock panels to edge flashing and solder OR apply sealant, as
directed.

6. Standing-Seam Roofing: Attach standing-seam metal panels to substrate with cleats, double
fastened at 12 inches (305 mm) o.c. Install panels reaching from eave to ridge before moving to
adjacent panels. Before panels are interlocked, apply continuous bead of sealant to top of flange
of lower panel. Lock standing seams by folding over twice so cleat and panel edges are
completely engaged.

a. Lock each panel to panel below with soldered OR sealed, as directed, transverse seam.
b. Loose-lock panels at eave edges to continuous cleats and flanges at roof edge at gutters.
OR

Loose-lock panels at eave edges to continuous edge flashing exposed 24 inches (610 mm)
from roof edge. Attach edge flashing to face of roof edge with continuous cleat fastened to
roof substrate at 12 inches (305 mm) o.c. Lock panels to edge flashing.
C. Leave seams upright OR Fold over seams, as directed, after locking at ridges and hips.
7. Batten-Seam Roofing: Attach batten-seam metal panels to substrate with cleats, starting at eave
and working upward toward ridge. Hold cleats in place with battens and fold edges of cleats over
to hold panels. After panels are in place and before batten cap is installed, apply continuous

June 2021 Sheet Metal Roofing
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bead of sealant to top of flanges of each panel. Install batten cap covering batten and panel
edges and fold batten cap and panel together so batten cap and panel edges are completely

engaged.

a. Hook each panel to panel below with soldered OR sealed, as directed, transverse seam.

b. Splay upturned edges of panels away from base of battens to provide expansion capability.

C. Close batten ends with metal closures. Fold together with panel edges and end of batten
cap.

d. Loose-lock panels at eave edges to continuous cleats and flanges at roof edge at gutters.
OR

Loose-lock panels at eave edges to continuous edge flashing exposed 24 inchesi610 mm)
from roof edge. Attach edge flashing to face of roof edge with contindeus cleat fastened to
roof substrate at 12 inches (305 mm) o.c. Lock panels to edge flashing.
8. Horizontal-Seam (Bermuda-Type) Roofing: Attach horizontal-seam metal panels todsubstrate
with cleats, starting at eave and working upward toward ridge. Attach,cleatste battens, spaced at
8 inches (203 mm) o.c. Lock lower edge of each panel to uppér edge of panel below, folding
seam over to engage cleat and panel edges. After first fold, mallet scams against batten, leaving
joint slightly angled to form drip.

a. Hook end of each panel to adjacent panel with soldered OR, sealed, as directed, cross
seam.
b. Hook panel at eave edge to continuous cleat,
C. Join ridges and hips with a standing seamfand leave seams upright OR fold over seams,
as directed, after locking.
9. Field Painting: Paint exposed surfaces of_ zinc-tin‘alloy-coated steel with one coat of zinc-tin

alloy-coated steel primer and one coaifof zinestin alloy-coated steel finish coat as soon as
possible after installation; apply each coat at a dry film thickness of not less than 2.5 mils (0.06
mm). Comply with manufacturer's writteninstructions:

E. On-Site, Roll-Formed Sheet Metal Roéfing Installation
1. General: Install on-site, roll-formed sheet metal roofing fabricated from UL-certified equipment to
comply with equipment manufactrer's written instructions for UL wind-uplift resistance class
indicated. Provide sheet metal roofing of full length from eave to ridge unless otherwise restricted
by on-site or shipping limitations.
2. Standing-Seam SheetyMetal Roofing: Fasten sheet metal roofing to supports with concealed
clips at each standing-seam joint at location, at spacing, and with fasteners recommended by
manufactureref,portable rollsforming equipment.

a. Install clipsito,substrate’ with self-tapping fasteners.

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

C. Before panels'are joined, apply continuous bead of sealant to top of flange of lower panel.

d. Snap-OngSeam: Nest standing seams and fasten together by interlocking and completely
engaging field-applied sealant.
OR

Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool
so cleat, sheet metal roofing, and field-applied sealant are completely engaged.
3. Batten-Seam Sheet Metal Roofing: Fasten sheet metal roofing to supports with concealed clips
at each batten-seam joint at location, at spacing, and with fasteners recommended by
manufacturer of portable roll-forming equipment.

a. Install clips to substrate with self-drilling fasteners.
b. After panels are in place and before batten cap is installed, apply continuous bead of
sealant to top of flange of each panel.
C. Apply snap-on batten caps to sheet metal roofing seams, fully engaged to provide
weathertight joints.
4, Seal joints as shown and as required for watertight construction. For roofing with 3:12 slopes or

less, use cleats at transverse seams.
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a. Where sealant-filled joints are used, embed hooked flanges of joint members not less than
1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient
temperature at time of installation is moderate, between 40 and 70 deg F (4 and 21 deg C),
set joint members for 50 percent movement either way. Adjust setting proportionately for
installation at higher ambient temperatures. Do not install sealant-type joints at
temperatures below 40 deg F (4 deg C).

b. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants".

F. Accessory Installation

1.

June 2021

General: Install accessories with positive anchorage to building and weathertight mounting and

provide for thermal expansion. Coordinate installation with flashings and other camponents.

a. Install components required for a complete sheet metal“roofingtassembly including trim,
copings, seam covers, flashings, sealants, gaskets,fillers, metal closures, closure strips,
and similar items.

b. Install accessories integral to sheet metal roofing that aré"specified in Division 07 Section
"Sheet Metal Flashing And Trim" to comply with that,Section's requirements.

Flashing and Trim: Comply with performance requirements, mafufacturer'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@@nd weather resistant.

a. Install flashing and trim as required to''seal“against weather and to provide finished
appearance. Locations include, butiare not limited to, eaves, rakes, corners, bases,
framed openings, ridges, fasciae, and fillers.

b. Install continuous strip ©f self-adhering underlayment at edge of continuous flashing
overlapping self-adhering\underlayment, where "continuous seal strip" is indicated in
SMACNA's "Archite€tural Sheet Metal' Manual,” and where indicated on Drawings.

c. Install exposed flashing and“tfimswithout excessive oil canning, buckling, and tool marks
and true to line'and leyels indicated, with exposed edges folded back to form hems. Install
sheet metal flashing ‘and trim to fit substrates and to result in waterproof and weather-
resistantgperformance!

d. Expapsion Provisions: “RProvide for thermal expansion of exposed flashing and trim. Space
moyement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) of ‘eorner 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 (25 mm) deep, and filled with butyl
sealant concealed within joints.

Pipe Flashing: Form flashing around pipe penetration and sheet metal roofing. Fasten and seal

to.sheet metal roofing as recommended by SMACNA.

Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases where

they meet sheet metal roofing.

Stop>Type Snow Guards: Attach snow guards to sheet metal roofing with adhesive or adhesive

tape, as recommended by manufacturer. Do not use fasteners that will penetrate sheet metal

roofing.

a. Provide rows of snow guards, at locations indicated on Drawings, spaced apart, beginning
up from roof edge at gutter, with each snow guard centered between sheet metal roofing
ribs, as directed.

Bar-Type Snow Guards: Attach bar supports to vertical ribs of standing-seam sheet metal roofing

with clamps or set screws. Do not use fasteners that will penetrate sheet metal roofing.

a. Provide rows of snow guards, at locations indicated on Drawings, spaced apart, beginning
up from roof edge at gutter.

Erection Tolerances
1.

Installation Tolerances: Shim and align sheet metal roofing within installed tolerance of 1/4 inch
in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset
of adjoining faces and of alignment of matching profiles.

Sheet Metal Roofing
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OR
Installation Tolerances: Shim and align sheet metal roofing within installed tolerances specified in
MCA's "Guide Specification for Residential Metal Roofing."

H. Cleaning And Protection

1

2
3.
4

Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
Clean and neutralize flux materials. Clean off excess solder.

Clean off excess sealants.

Remove temporary protective coverings and strippable films as sheet metal roefin
unless otherwise indicated in manufacturer's written installation instruction
sheet metal roofing installation, clean finished surfaces as recommended
manufacturer. Maintain sheet metal roofing in a clean condition during censtru
Replace sheet metal roofing components that have been damaged or
successful repair by finish touchup or similar minor repair procedur

is installed

END OF SECTION 07 41 13 00a
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SECTION 07 42 13 19 - GLAZING

1.1

A.

June 2021

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of material for glazing. Products shall be
as follows or as directed by the Owner. Installation procedures shall begimpaccordance with the
products manufacturer's recommendations. Demolition and removal of materials shall be as
required to support the work.

Summary

1. Section includes glazing for the following products and applieationsjincluding those specified in
other Sections where glazing requirements are specifieddy reference taithis Section:

Windows.

Doors.

Glazed curtain walls.

Storefront framing.

Glazed entrances.

Sloped glazing.

Skylights.

Interior borrowed lites.

SQ@ ™0 o0 T

Definitions

1. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in
referenced glazing publications.

2. Glass Thicknesses: Indicated “by*“thickness designations in millimeters according to
ASTM C 1036.

3. Interspace: Space between lites of an insulating-glass unit.

Performance Requirements
1. General: £ Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the fellowing: defective manufacture, fabrication, or installation; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects in construction.
2. Delegated Design: Design glass, including comprehensive engineering analysis according to
ASTM E 1300 OR ICC's 2003 International Building Code, as directed, by a qualified
professional engineer, using the following design criteria:
a. Design Wind Pressures: As indicated on Drawings.
OR
Design Wind Pressures: Determine design wind pressures applicable to Project according
to ASCE/SEI 7, based on heights above grade indicated on Drawings.
1) Basic Wind Speed: 85 mph (38 m/s) OR 90 mph (40 m/s) OR 100 mph (44 m/s) OR
110 mph (49 m/s), as directed.

2) Importance Factor.
3) Exposure Category: B OR C OR D, as directed.

b. Design Snow Loads: As indicated on Drawings, as directed.

C. Vertical Glazing: For glass surfaces sloped 15 degrees or less from vertical, design glass
to resist design wind pressure based on glass type factors for short-duration load.

d. Sloped Glazing: For glass surfaces sloped more than 15 degrees from vertical, design

glass to resist each of the following combinations of loads:

1) Outward design wind pressure minus the weight of the glass. Base design on glass
type factors for short-duration load.

2) Inward design wind pressure plus the weight of the glass plus half of the design
snow load. Base design on glass type factors for short-duration load.

Glazing
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3) Half of the inward design wind pressure plus the weight of the glass plus the design
snow load. Base design on glass type factors for long-duration load.
e. Glass Type Factors for Wired, Patterned, and Sandblasted Glass:
1) Short-Duration Glass Type Factor for Wired Glass: 0.5.
2) Long-Duration Glass Type Factor for Wired Glass: 0.3.
3) Short-Duration Glass Type Factor for Patterned Glass: 1.0.
4) Long-Duration Glass Type Factor for Patterned Glass: 0.6.
5) Short-Duration Glass Type Factor for Sandblasted Glass: 0.5.

f. Thickness of Patterned Glass: Base design of patterned glass on thickness at thinnest
part of the glass.

g. Probability of Breakage for Sloped Glazing: For glass surfaces €loped more than 15
degrees from vertical, design glass for a probability of breakage nat greater than 0/001.

h. Maximum Lateral Deflection: For glass supported on all four edges, limitycenter-of-glass

deflection at design wind pressure to not more than 1/50 times the“short-side’length or 1
inch (25 mm), whichever is less.
i. Differential Shading: Design glass to resist thermalf stressestinduced by differential
shading within individual glass lites.
3. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on glass framing members and glazing.eemponents.
a. Temperature Change: 120 deg F (67 deg @), ambient; 180 deg F (100 deg C), material

surfaces.
E. Preconstruction Testing
1. Preconstruction Adhesion and Compatibility Testing:“ Al est each glazing material type, tape

sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility

with elastomeric glazing sealants.

a. Testing will not be requiredif datayare submitted based on previous testing of current
sealant products and glazing materialsimatching those submitted.

b. Use ASTM C 1087 to“determiine whether priming and other specific joint-preparation
techniques are required te)obtain rapid, optimum adhesion of glazing sealants to glass,
tape sealants, gaskets, and glazing channel substrates.

C. Test no fewer than eight Samples of each type of material, including joint substrates,
shims, sealant'backings, secondary seals, and miscellaneous materials.

d. Schedule sufficientitime for testing and analyzing results to prevent delaying the Work.

e. For materials failingitests, submit sealant manufacturer's written instructions for corrective

measures including the'use of specially formulated primers.

F. Submittals

1. Product Data: For each glass product and glazing material indicated.
2. LEED Submittals:
a. Praduct Data for Credit EQ 4.1: For glazing sealants used inside of the weatherproofing
system, including printed statement of VOC content.
3. Glass Samples: For each type of glass product other than clear monolithic vision glass OR the
following products, as directed; 12 inches (300 mm) square.
a. Tinted glass.
b. Patterned glass.
C. Coated glass.
d. Wired glass.
e. Fire-resistive glazing products.
f. Laminated glass with colored interlayer.

. Insulating glass.

4. Glazing Accessory Samples: For gaskets, sealants and colored spacers, in 12-inch (300-mm)
lengths. Install sealant Samples between two strips of material representative in color of the
adjoining framing system, as directed.

«Q
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10.
11.

Glazing Schedule: List glass types and thicknesses for each size opening and location. Use

same designations indicated on Drawings.

Delegated-Design Submittal: For glass indicated to comply with performance requirements and

design criteria, including analysis data signed and sealed by the qualified professional engineer

responsible for their preparation.

Qualification Data: For installers, manufacturers of insulating-glass units with sputter-coated, low-

e coatings, glass testing agency and sealant testing agency.

Product Certificates: For glass and glazing products, from manufacturer.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified

testing agency, for tinted glass, coated glass, insulating glass, glazing sealants and glazing

gaskets.

a. For glazing sealants, provide test reports based on testing ‘current sealant formulations
within previous 36-month period.

Preconstruction adhesion and compatibility test report.

Warranties: Sample of special warranties.

G.  Quality Assurance

1.

10.

11.

Manufacturer Qualifications for Insulating-Glass Units with, Sputtef-Coated, Low-E Coatings: A

qualified insulating-glass manufacturer who isgapproved and eeértified, as directed, by coated-

glass manufacturer.

Installer Qualifications: A qualified installer who employs glass installers for this Project who are

certified under the National Glass Association's¢CertifiediGlass Installer Program.

Glass Testing Agency Qualifications:, AT qualified independent testing agency accredited

according to the NFRC CAP 1 CeftificatiomAgeney Program.

Sealant Testing Agency Qualifications: An\independent testing agency qualified according to

ASTM C 1021 to conduct the testing indicated.

Source Limitations for Gldass: Obtain ultraclear float glass, tinted float glass, coated float glass,

laminated glass and insulating,glassifrem single source from single manufacturer for each glass

type.

Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer

for each produgtand installation method.

Glazing Publications: Comply)with published recommendations of glass product manufacturers

and organizations below, unless more stringent requirements are indicated. Refer to these

publications for‘glazing terms not otherwise defined in this Section or in referenced standards.

a. GANA Publications: GANA's "Laminated Glazing Reference Manual" and GANA's
"Glazing Manual."

b. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and AAMA TIR-
A7, "Sloped Glazing Guidelines."

C! IGMA‘Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped Glazing."

d. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

Safety Glazing Labeling: Where safety glazing labeling is indicated, permanently mark glazing

with certification label of the SGCC OR the SGCC or another certification agency acceptable to

authorities having jurisdiction OR the manufacturer, as directed. Label shall indicate

manufacturer's name, type of glass, thickness, and safety glazing standard with which glass

complies.

Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with

certification label of a testing agency acceptable to authorities having jurisdiction. Label shall

indicate manufacturer's name, test standard, whether glazing is for use in fire doors or other

openings, whether or not glazing passes hose-stream test, whether or not glazing has a

temperature rise rating of 450 deg F (250 deg C), and the fire-resistance rating in minutes.

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one

component lite of units with appropriate certification label of IGCC.

Preinstallation Conference: Conduct conference at Project site.

H. Delivery, Storage, And Handling

June 2021
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1. Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun, or
other causes.

2. Comply with insulating-glass manufacturer's written recommendations for venting and sealing
units to avoid hermetic seal ruptures due to altitude change.

l. Project Conditions
1. Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature
conditions are outside limits permitted by glazing material manufacturers andgwhen glazing
channel substrates are wet from rain, frost, condensation, or other causes.
a. Do not install glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by sealant manufacturer or below 40 deg E (4.4%deg C).

J. Warranty

1. Manufacturer's Special Warranty for Coated-Glass Products: Janufacturer'sistandard form in
which coated-glass manufacturer agrees to replace coated<glass units‘that deteriorate within
specified warranty period. Deterioration of coated glass is defined as defects developed from
normal use that are not attributed to glass breakage or to maintaining and'cleaning coated glass
contrary to manufacturer's written instructions. Defeets include peeling, cracking, and other
indications of deterioration in coating.

a. Warranty Period: 10 years from date of Final Completion.

2. Manufacturer's Special Warranty on Laminated Glasss "Manufacturer's standard form in which
laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within
specified warranty period. Deterioration 6f laminated glass is defined as defects developed from
normal use that are not attributed to glass breakage or*to maintaining and cleaning laminated
glass contrary to manufacturer's, written instructions. Defects include edge separation,
delamination materially obstructing visionithrough glass, and blemishes exceeding those allowed
by referenced laminated-glass standard,

a. Warranty Period: Five OR 10,4as directed, years from date of Final Completion.

3. Manufacturer's Special Warranty_@n Insulating Glass: Manufacturer's standard form in which
insulating-glass manufacturer agrees, to replace insulating-glass units that deteriorate within
specified warranty périod. Deterioration of insulating glass is defined as failure of hermetic seal
under normal usedhatiis not attributed to glass breakage or to maintaining and cleaning insulating
glass contrary to"manufacturer's written instructions. Evidence of failure is the obstruction of
vision by dustmoisture, orfilm on interior surfaces of glass.

a. Warranty Period: 10 years from date of Final Completion.
1.2 PRODUCTS
A. GlassiPreducts; General

1. Thickness:. »Where glass thickness is indicated, it is a minimum. Provide glass lites in
thicknesses as needed to comply with requirements indicated.
a. Minimum Glass Thickness for Exterior Lites: Not less than 6.0 mm.
b. Thickness of Tinted Glass: Provide same thickness for each tint color indicated throughout

Project.
2. Strength: Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float

glass, or Kind FT heat-treated float glass as needed to comply with "Performance Requirements"
Article, as directed. Where heat-strengthened glass is indicated, provide Kind HS heat-treated
float glass or Kind FT heat-treated float glass as needed to comply with "Performance
Requirements" Article, as directed. Where fully tempered glass is indicated, provide Kind FT
heat-treated float glass.

3. Windborne-Debris-Impact Resistance: Provide exterior glazing that passes basic OR enhanced,
as directed,-protection testing requirements in ASTM E 1996 for Wind Zone 1 OR Wind Zone 2
OR Wind Zone 3 OR Wind Zone 4, as directed, when tested according to ASTM E 1886. Test

Glazing June 2021
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Glass

10.

specimens shall be no smaller in width and length than glazing indicated for use on the Project
and shall be installed in same manner as glazing indicated for use on the Project.

a. Large-Missile Test: For glazing located within 30 feet (9.1 m) of grade.
b. Small-Missile Test: For glazing located more than 30 feet (9.1 m) above grade.
OR

Large-Missile Test: For all glazing, regardless of height above grade.
Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures indicated
below:

a. For monolithic-glass lites, properties are based on units withflites 6.0,mm thick OR of
thickness indicated, as directed.

b. For laminated-glass lites, properties are based on products of construction’indicated.

C. For insulating-glass units, properties are based on units “afythickness indicated for overall

unit and for each lite.

d. U-Factors:  Center-of-glazing values, according’"to “NFRCY00 and based on LBL's
WINDOW 5.2 computer program, expressed as@tu/sq. f&hx deg F (W/sq. m x K).

e. Solar Heat-Gain Coefficient and Visible Transmittance:} ' Center-of-glazing values,
according to NFRC 200 and based on LBL's WINDOWA5.2 gomputer program.

f. Visible Reflectance: Center-of-glazing values, accordingito'NFRC 300.

Products

Float Glass: ASTM C 1036, Type I, Quality*Q3¢Class‘l{(clear) unless otherwise indicated.
Ultraclear Float Glass: ASTM C4036, Type I, Quality-Q3, Class |, complying with other
requirements specified and with yisible light transmission not less than 91 percent and solar heat
gain coefficient not less than 0.87, as directed.

Heat-Treated Float Glass: . ASTM C 1048; Type I; Quality-Q3; Class | (clear) unless otherwise
indicated; of kind and condition indicated.

a. Fabrication Procéss: By, horizéntal (roller-hearth) process with roll-wave distortion parallel
to bottom edge‘ofiglass as installed unless otherwise indicated.

b. For uncoated glassjcomply with requirements for Condition A.

C. For coated vision glass, comply with requirements for Condition C (other coated glass).

Pyrolytic-Coated, Self-Cleaning; Low-Maintenance Glass: Clear float glass with a coating on first
surface having,both photocatalytic and hydrophilic properties that act to loosen dirt and to cause
water to‘sheet evenly over the glass instead of beading.

Uncoated Tinted Float Glass: Class 2, complying with other requirements specified.

a; Tint Color: Blue OR Blue-green OR Bronze OR Green OR Gray, as directed.

b. Visible\Light Transmittance: as directed by the Owner.

Polished Wired Glass: ASTM C 1036, Type ll, Class 1 (clear), Form 1, Quality-Q6, complying
with, ANSI 297 .1, Class C.

a. Mesh: M1 (diamond) OR M2 (square), as directed.

Film-Faced Polished Wired Glass: ASTM C 1036, Type Il, Class 1 (clear), Form 1, Quality-Q6
and complying with testing requirements in 16 CFR 1201 for Category Il materials.

a. Mesh: M1 (diamond) OR M2 (square), as directed.

Patterned Glass: ASTM C 1036, Type ll, Class 1 (clear), Form 3; Quality-Q6, Finish F1
(patterned one side) OR Finish F2 (patterned both sides), as directed, Pattern P1 (linear) OR
Pattern P2 (geometric) OR Pattern P3 (random) OR Pattern P4 (special), as directed.

Tempered Patterned Glass: ASTM C 1048, Kind FT (fully tempered), Type Il, Class 1 (clear),
Form 3; Quality-Q6, Finish F1 (patterned one side) OR Finish F2 (patterned both sides), as
directed, Pattern P1 (linear) OR Pattern P2 (geometric) OR Pattern P3 (random) OR Pattern P4
(special), as directed.

Patterned Wired Glass: ASTM C 1036, Type Il, Class 1 (clear), Form 2, Quality-Q6, Finish F1
(patterned one side) OR Finish F2 (patterned both sides), as directed, Mesh M1 (diamond),
Pattern P1 (linear) OR Pattern P2 (geometric) OR Pattern P3 (random) OR Pattern P4 (special),
as directed.

Glazing
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11.

12.

13.

14.

15.

Ceramic-Coated Vision Glass: Heat-treated float glass, Condition C; with ceramic enamel
applied by silk-screened process; complying with Specification No. 95-1-31 in GANA's Tempering
Division's "Engineering Standards Manual" and with other requirements specified.

a. Glass: Clear float OR Ultraclear float OR Tinted float, as directed.
b. Tint Color: Blue OR Blue-green OR Bronze OR Green OR Gray, as directed.
c. Ceramic Coating Color and Pattern: As selected from manufacturer's full range.

Reflective-Coated Vision Glass: ASTM C 1376, coated by pyrolytic process OR vacuum
deposition (sputter-coating) process, as directed, and complying with other requirements
specified.

a. Kind: Kind CV (coated vision glass), except that Kind CO (coated overhead glass) may be
used where the lower edge of the glass is more than 6 feet (1.8 ni) above the adjacent
floor level or cannot be approached closer than 10 feet (3.0 m).

Coating Color: Gold OR Pewter OR Silver, as directed.

Glass: Clear float OR Tinted float, as directed.

Tint Color: Blue OR Blue-green OR Bronze OR Green OR{Gray, as directed.

Visible Light Transmittance:

Outdoor Visible Reflectance: as directed by the Owner.

Self-Cleaning, Low-Maintenance Coating: Pyrolytic coating onyfirst surface.

Ceramlc Coated Spandrel Glass: ASTM C 1048, Condition B, Type I; Quality-Q3, and complying
with other requirements specified.

~0oo00o

(e}

a. Glass: Clear float OR Ultraclear float OR Tinted float, as directed.
b. Tint Color: Blue OR Blue-green OR Bronze'OR Green‘OR)Gray, as directed.
C. Ceramic Coating Color: As selected from manufacturer's full range.

Silicone-Coated Spandrel Glass: ASTM£1048;"Conditien C, Type I, Quality-Q3, and complying
with other requirements specified.

a. Glass: Clear float OR Ultraclear float OR Tinted float, as directed.
b. Tint Color: Blue OR Blue-green OR\Bronze @R Green OR Gray, as directed.
C. Silicone Coating Color: As selected frammmanufacturer's full range.

Reflective-Coated Spandrel Glass: #4ASTM C 1376, Kind CS; coated by pyrolytic process OR
vacuum deposition (sputter-coating) process, as directed, and complying with other
requirements specified.

Coating Color# Gold OR Pewter OR Silver, as directed.

Glass: Clearfloat OR Ultraclear float OR Tinted float, as directed.

Tint Color:¥Blue ‘OR Blue-green OR Bronze OR Green OR Gray, as directed.

Visible Light Transmittance: as directed by the Owner.

Outdoor Visible Reflectance: as directed by the Owner.

®Po0TO

C. Laminated Glass

1.

Glazing

Laminated Glass: ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for
Category |l 'materials, and with other requirements specified. Use materials that have a proven
record ofyno tendency to bubble, discolor, or lose physical and mechanical properties after
fabrication and installation.

a. Construction: Laminate glass with polyvinyl butyral interlayer or cast-in-place and cured-
transparent-resin interlayer to comply with interlayer ~manufacturer's written
recommendations.

b. Interlayer Thickness: Provide thickness not less than that indicated and as needed to
comply with requirements.

C. Interlayer Color: Clear unless otherwise indicated.

Windborne-Debris-Impact-Resistant Laminated Glass: ASTM C 1172, and complying with testing

requirements in 16 CFR 1201 for Category Il materials, with "Windborne-Debris-Impact

Resistance" Paragraph in "Glass Products, General" Article, and with other requirements

specified. Use materials that have a proven record of no tendency to bubble, discolor, or lose

physical and mechanical properties after fabrication and installation.

a. Construction: Laminate glass with one of the following to comply with interlayer
manufacturer's written recommendations:

June 2021
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F.

June 2021

3.

1) Polyvinyl butyral interlayer.

2) Polyvinyl butyral interlayers reinforced with polyethylene terephthalate film.

3) lonoplast interlayer.

4) Cast-in-place and cured-transparent-resin interlayer.

5) Cast-in-place and cured-transparent-resin interlayer reinforced with polyethylene
terephthalate film.

b. Interlayer Thickness: Provide thickness not less than that indicated and as needed to
comply with requirements.
C. Interlayer Color: Clear unless otherwise indicated.

Glass: Comply with applicable requirements in "Glass Products® Articleyas indicated by
designations in "Laminated-Glass Types" Article.

Insulating Glass

1.

Insulating-Glass Units: Factory-assembled units consisting.of sealedilites ofiglass separated by a
dehydrated interspace, qualified according to ASTME 2190, and, complying with other
requirements specified.

a. Sealing System: Dual seal, with manufacturek'sd standard OR polyisobutylene and
polysulfide OR polyisobutylene and silicone OR palyisobutylene and hot-melt butyl OR
polyisobutylene and polyurethane, as dikeeted, primary.and secondary.

b. Spacer: Manufacturer's standard spacer material and construction OR Aluminum with mill
or clear anodic finish OR Alumindm with/black, color anodic finish OR Aluminum with
bronze, color anodic finish OR Aluminuméwith“powidered metal paint finish in color selected
OR Galvanized steel OR Stainless steel OR Polypropylene covered stainless steel in color
selected OR Thermally brogken aluminumhOR Nonmetallic laminate OR Nonmetallic tube,
as directed.

C. Desiccant: Molecular sieve or silica gel, or blend of both.

Glass: Comply with applicable requirements’in "Glass Products" Article and in "Laminated Glass"

Article, as directed, as  indicated“bymdesignations in "Insulating-Glass Types" Article and in

"Insulating-Laminated-Glass Aiypes" Article, as directed.

Fire-Protection-RateddGlazing

1.

Fire-Protection-Rated Glazing,’General: Listed and labeled by a testing agency acceptable to
authoritiesfhaving jurisdiction, for fire-protection ratings indicated, based on testing according to
NFPA 252 for door assemblies and NFPA 257 for window assembilies.

Monolithic Cerami¢'Glazing: Clear, ceramic flat glass; 3/16-inch (5-mm) nominal thickness.
Film-FacedyCeramic"Glazing: Clear, ceramic flat glass; 3/16-inch (5-mm) nominal thickness;
faced on one surface with a clear glazing film; complying with testing requirements in
16 CFR 1201 for Category Il materials.

Laminated Ceramic Glazing: Laminated glass made from 2 plies of clear, ceramic flat glass;
5/16<iaehf(8-mm) total nominal thickness; complying with testing requirements in 16 CFR 1201 for
Category Il materials.

Eire-Protection-Rated Tempered Glass: 1/4-inch- (6.4-mm-) OR 3/8-inch- (9.5-mm-) OR 1/2-inch-
(12.7-mm-), as directed, thick, fire-protection-rated tempered glass, complying with testing
requirements in 16 CFR 1201 for Category Il materials.

Fire-Protection-Rated Laminated Glass: 5/16-inch- (8-mm-) thick, fire-protection-rated laminated
glass, complying with testing requirements in 16 CFR 1201 for Category Il materials.

Laminated Glass with Intumescent Interlayers: Laminated glass made from multiple plies of
uncoated, clear float glass; with intumescent interlayers; complying with testing requirements in
16 CFR 1201 for Category Il materials.

Gel-Filled, Double Glazing Units: Double glazing units made from two lites of uncoated, clear,
fully tempered float glass; with a perimeter metal spacer separating lites and dual-edge seal
enclosing a cavity filled with clear, fully transparent, heat-absorbing gel; complying with testing
requirements in 16 CFR 1201 for Category Il materials.

Glazing Gaskets

Glazing
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1. Dense Compression Gaskets: Molded or extruded gaskets of profile and hardness required to
maintain watertight seal, made from one of the following:

a. Neoprene complying with ASTM C 864.

b. EPDM complying with ASTM C 864.

C. Silicone complying with ASTM C 1115.

d. Thermoplastic polyolefin rubber complying with ASTM C 1115.

2. Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned neoprene, EPDM,
silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type Il, black; of
profile and hardness required to maintain watertight seal.

a. Application: Use where soft compression gaskets will be compressedéby inserting dense
compression gaskets on opposite side of glazing or pressure dpplied by means of
pressure-glazing stops on opposite side of glazing.

3. Lock-Strip Gaskets: Neoprene extrusions in size and shape indicated, fabricated into frames with
molded corner units and zipper lock-strips, complying with ASTM C 542, black.

G. Glazing Sealants
1. General:

a. Compatibility: Provide glazing sealants that are compatibleywithdone another and with
other materials they will contact, including glassgproducts, sealsfof insulating-glass units,
and glazing channel substrates, under gonditiohs of service and application, as
demonstrated by sealant manufacturer bagéd on testing and field experience.

b. Suitability: Comply with sealant and glass ‘manufacturerswritten instructions for selecting
glazing sealants suitable for applicatiens,indicated and for conditions existing at time of
installation.

C. VOC Content: For sealants used inside of theysweatherproofing system, not more than 250
g/L when calculated according to'40 CFR 59, Subpart D.

d. Colors of Exposed GlazingéSealants: As indicated by manufacturer's designations OR As

selected from manufacturer's full,rangejias’directed.

2. Glazing Sealant: Neutral-curing, silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 100/50, Use NT,

3. Glazing Sealant: Neuthal-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 504Use NT.

4. Glazing Sealant: g#Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class™25, UselNT.

5. Glazing Sealant: Acid-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS¢ Class'25, Use NT%

6. Glazing [Sealants fon Fire-Rated Glazing Products: Products that are approved by testing
agencies that listedfand labeled fire-resistant glazing products with which they are used for
applications,and firesprotection ratings indicated.

H. Glazing,lapes
1. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod‘@s recommended in writing by tape and glass manufacturers for application indicated; and
complying with ASTM C 1281 and AAMA 800 for products indicated below:
a. AAMA 804.3 tape, where indicated.

b. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
C. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous
pressure.
2. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive on

both surfaces; and complying with AAMA 800 for the following types:

a. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.

b. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a
full bead of liquid sealant.

Glazing June 2021
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l. Miscellaneous Glazing Materials

1.

wn

General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.
Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O fopen-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum ‘glazing sealant
performance.

Perimeter Insulation for Fire-Resistive Glazing: Productdthat'is approved by testing agency that
listed and labeled fire-resistant glazing product withgwhich it iSQused“for application and fire-
protection rating indicated.

J. Fabrication Of Glazing Units

1.

2.

3.

Fabricate glazing units in sizes required todit openings indicated for Project, with edge and face
clearances, edge and surface conditionsdand bite’complying with written instructions of product
manufacturer and referenced glazing “publications; o comply with system performance
requirements.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with
slight chamfers at junctions of edges and faces.

Grind smooth and polish exposed glass edges and corners.

K. Monolithic-Glass Types

1.

June 2021

Glass Type: Clear floatiglass OR heat-strengthened float glass OR fully tempered float glass, as
directed.

a. Thickness: 6.0 mm.

b. Providé safety glazing labeling.

Glass Type:“Ultraclear float glass OR heat-strengthened float glass OR fully tempered float
glass, as'directed.

a. Thickness: “6:0 mm.

b, Provide safety‘glazing labeling.

Glass Type:\ Pyrolytic-coated, self-cleaning, low-maintenance, clear float glass OR heat-
strengthened float glass OR fully tempered float glass, as directed.

a. Thickness: 6.0 mm.

b. Provide safety glazing labeling.

Glass Type: Tinted float glass OR heat-strengthened float glass OR fully tempered float glass, as
directed.

a. Thickness: 6.0 mm.

b. Winter Nighttime U-Factor: as directed by the Owner.

c. Summer Daytime U-Factor: as directed by the Owner.

d. Solar Heat Gain Coefficient: as directed by the Owner.

e. Provide safety glazing labeling.

Glass Type: Polished wired glass.

a. Thickness: 6.0 mm.

Glass Type: Patterned glass.

a. Thickness: 4.0 OR 5.0 OR 6.0, as directed, mm.

Glass Type: Tempered patterned glass.

a. Thickness: 4.0 OR 5.0 OR 6.0, as directed, mm.

b. Provide safety glazing labeling.

Glass Type: Patterned wired glass.

a. Thickness: 6.0 mm.

Glazing
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10.

1.

12.

13.

Glass Type: Ceramic-coated vision glass, heat-strengthened float glass OR fully tempered float
glass, as directed.
Thickness: 6.0 mm.
Coating Location: Second surface.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Solar Heat Gain Coefficient: as directed by the Owner.
Provide safety glazing labeling.
Glass Type: Reflective-coated vision glass, float glass OR heat-strengthened floatsglass OR fully
tempered float glass, as directed.
Thickness: 6.0 mm.
Coating Location: First OR Second, as directed, surface.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Solar Heat Gain Coefficient: as directed by the Owner.
. Provide safety glazing labeling.
Glass Type: Ceramic-coated spandrel glass, heat-strengthenedyfloat glass OR fully tempered
float glass, as directed.
Thickness: 6.0 mm.
Coating Location: Second surface.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Fallout Resistance: Passes fallout-resistance test in ASTM C 1048 for an assembly of
glass and adhered reinforcing matefial.
Glass Type: Silicone-coated spandrel/glass, heat-strengthened float glass OR fully tempered
float glass, as directed.
a. Thickness: 6.0 mm.
b Coating Location: Second surface.
c Winter Nighttime U-Factor. asdirected by the Owner.
d. Summer Daytime U-Factoriyas directed by the Owner.
e Fallout Resistance: Passes fallout-resistance test in ASTM C 1048 for an assembly of
glass and adhered reinforcing material.
Glass Type: Reflective-coated spandrel glass, heat-strengthened float glass OR fully tempered
float glass, as directed:
Thickness: 6.0 mnt.
Coating Loeation: FirstOR Second, as directed, surface.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Fallout Resistance: Passes fallout-resistance test in ASTM C 1048 for an assembly of
glass‘andgadhered reinforcing material.
Factory apply manufacturer's standard opacifier of the following material to coated second
surface of lites, with resulting products complying with Specification No. 89-1-6 in GANA's
Tempering Division's "Engineering Standards Manual":
1) Manufacturer's standard opacifier material.
OR
Polyester film laminated to glass with solvent-based adhesive.

~0oo0oTw®

~0 Q0T
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L. Laminated-Glass Types

1.

Glazing

Glass Type: Clear laminated glass with two plies of float glass OR heat-strengthened float glass

OR fully tempered float glass OR ultraclear float glass OR ultraclear heat-strengthened float glass

OR ultraclear fully tempered float glass, as directed.

a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.

b. Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
mm), as directed.

June 2021
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C. Provide safety glazing labeling.

2. Glass Type: Antireflective-coated clear laminated glass with two plies of float glass OR heat-
strengthened float glass OR fully tempered float glass OR ultraclear float glass OR ultraclear
heat-strengthened float glass OR ultraclear fully tempered float glass, as directed.

a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.
b. Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
mm), as directed.

C. Visible Reflectance: Less than 2 percent.
d. Winter Nighttime U-Factor: as directed by the Owner.
e. Summer Daytime U-Factor: as directed by the Owner.
f.
g. Solar Heat Gain Coefficient: as directed by the Owner.
h.
i. Provide safety glazing labeling.
3. Glass Type: Tinted laminated glass with two plies of float glass)iOR heat-strengthened float glass
OR fully tempered float glass, as directed, with outerply Classi2y(tinted) and inner ply Class 1
(clear).

a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR¢£5.0 mm OR 6.0 mm OR As
indicated, as directed.

b. Interlayer Thickness: 0.030 inch (0.Z6 ' mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29

mm), as directed.

Winter Nighttime U-Factor: as directed by the"Owner.

Summer Daytime U-Factops as directed by,the Owner.

c
d
e.
f.
g Solar Heat Gain Coefficient: as directed by the Owner.
h
i Provide safety glazing labeling:
4. Glass Type: Tinted laminated glass with two plies of clear float glass OR heat-strengthened float
glass OR fully temperedfloat glass, as directed, and tinted interlayer.
a. Thickness of Each ‘Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicatéd, as directed.
b. Inteflayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
mm), as directed.
Interlayer Coler: Blue-green OR Bronze light OR Gray, as directed.
Winter Nighttime U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owner.

Solar Heat Gain Coefficient: as directed by the Owner.
. Provide safety glazing labeling.
5. Glass Type: Ceramic-coated, laminated vision glass with two plies of heat-strengthened float
glass OR fully tempered float glass, as directed.
a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.
Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
mm), as directed.
Coating Location: Second OR Third OR Fourth, as directed, surface.
Winter Nighttime U-Factor: as directed by the Owner.

Foaame o o

o

Summer Daytime U-Factor: as directed by the Owner.

Solar Heat Gain Coefficient: as directed by the Owner.

T osemoeao

Provide safety glazing labeling.

June 2021 Glazing
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6. Glass Type: Reflective-coated, laminated vision glass with two plies of heat-strengthened float
glass OR fully tempered float glass, as directed, with inner ply Class 1 (clear).
a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.
b. Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
m), as directed.
c. Coating Location: First OR Second OR Third, as directed, surface.
d. Winter Nighttime U-Factor: as directed by the Owner.
e.
f. Summer Daytime U-Factor: as directed by the Owner.
g.
h. Solar Heat Gain Coefficient: as directed by the Owner.
i. Provide safety glazing labeling.
7. Glass Type: Low-e-coated, laminated vision glass with two plies_of clear float glass OR heat-
strengthened float glass OR fully tempered float glass, as directed-
a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm¢R 5.0 mmpOR“6.0 mm OR As
indicated, as directed.
b. Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (4262 mm) OR 0.090 inch (2.29
m), as directedf.
C. Low-E Coating: Pyrolytic on second OR Pyrolytic,on third OR "Sputtered on second OR
Sputtered on third OR Pyrolytic or sputtered'on second or third, as directed, surface.
d. Visible Light Transmittance: as directed bythe Owner:
e.
f. Winter Nighttime U-Factor: as dire¢ted bythe Owner.
g.
h. Summer Daytime U-Factor: as directed by the Owner.
i.
j- Solar Heat Gain Coefficieht: as directediby the Owner.
k.
I Provide safety glazing labeling.
8. Glass Type: Reflectiveseoated, laminated spandrel glass with two plies of heat-strengthened float
glass OR fully tempered float glass, as directed, with inner ply Class 1 (clear).
a. Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.
b. Interlayer, Thicknessin0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch (2.29
mmj, as direeted.
C. Coating Location: First OR Second OR Third, as directed, surface.
d. Winter Nighttime U-Factor: as directed by the Owner.
e.
f. SummerRaytime U-Factor: as directed by the Owner.
g.
M. Insulating-Glass Types
1. Glass, Type: Clear insulating glass.
a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 inch (16 mm), as directed.
b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.
C. Outdoor Lite: Float glass OR Heat-strengthened float glass OR Fully tempered float glass,
as directed.
d. Interspace Content: Air OR Argon, as directed.
e. Indoor Lite: Float glass OR Heat-strengthened float glass OR Fully tempered float glass,
as directed.
f. Winter Nighttime U-Factor: as directed by the Owner.
g.
h. Summer Daytime U-Factor: as directed by the Owner.
i.

Glazing

Provide safety glazing labeling.

June 2021
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2. Glass Type: Ultraclear insulating glass.
a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 inch (16 mm), as directed.
b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

C. Outdoor Lite: Ultraclear float glass OR heat-strengthened float glass OR fully tempered
float glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Ultraclear float glass OR heat-strengthened float glass OR fully tempered float

glass, as directed.
Winter Nighttime U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owner.

T oma

Provide safety glazing labeling.
3. Glass Type: Pyrolytic-coated, self-cleaning, low-maintenance, clear insulating glass.
a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 ingh(16mm), asidirected.
b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mim OR 5.0fmm OR’6.0 mm, as directed.

c. Outdoor Lite: Pyrolytic-coated, self-cleaning, low-maintenange, clear float glass OR heat-
strengthened float glass OR fully tempered float glassyas directed.

d. Interspace Content: Air OR Argon, as difected.

e. Indoor Lite: Float glass OR Heat-stréngthened float glass OR Fully tempered float glass,
as directed.

f. Winter Nighttime U-Factor: as direcied by the"Owner.

g. Summer Daytime U-Factor: as.directed by the Owner.

h. Provide safety glazing labeling.

4 Glass Type: Low-e-coated, clear insulating glass:

a. Overall Unit Thickness: 1inch (25 mm) OR 5/8 inch (16 mm), as directed.

b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

C. Outdoor Lite: Float glass ORHeat-strengthened float glass OR Fully tempered float glass

OR Ultraclear float glass OR Ultraclear heat-strengthened float glass OR Ultraclear fully
tempered float glass{ as directed.
Interspage Content: “Air OR Argon, as directed.
e. Indoogfliite: Float glassh)OR Heat-strengthened float glass OR Fully tempered float glass
ORgUltraclear float glass OR Ultraclear heat-strengthened float glass OR Ultraclear fully
tempered float glass, as directed.
Low-E Coating: Pyrolytic on second OR Pyrolytic on third OR Sputtered on second OR
Sputtered on third OR Pyrolytic or sputtered on second or third, as directed, surface.
VisibleiLight Transmittance: as directed by the Owner.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Solar Heat Gain Coefficient: as directed by the Owner.
Provide safety glazing labeling.
5. Glass Type: Tinted insulating glass.
a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 inch (16 mm), as directed.
b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.
c. Outdoor Lite: Tinted float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.
d. Interspace Content: Air OR Argon, as directed.
e. Indoor Lite: Clear float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.
Solar Heat Gain Coefficient: as directed by the Owner.
Provide safety glazing labeling.
6. Glass Type: Low-e-coated, tinted insulating glass.
a. Overall Unit Th|ckness 1 inch (25 mm) OR 5/8 inch (16 mm), as directed.
b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

Q
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C. Outdoor Lite: Tinted float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Clear float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

f. Low-E Coating: Pyrolytic on second OR Pyrolytic on third OR Sputtered on second OR
Sputtered on third OR Pyrolytic or sputtered on second or third, as directed, surface.

g. Visible Light Transmittance: as directed by the Owner.

h. Winter Nighttime U-Factor: as directed by the Owner.

i. Summer Daytime U-Factor: as directed by the Owner.

j- Solar Heat Gain Coefficient: as directed by the Owner.

k. Provide safety glazing labeling.

7. Glass Type: Ceramic-coated, insulating vision glass.

a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 inch (16 mm)gas directed.

b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.04mm OR 6.0 mm, as directed.

C. Outdoor Lite: Heat-strengthened float glass OR Fully témpered float glass OR Ultraclear
heat-strengthened float glass OR Ultraclear fully tempered flodt'glass) as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Float glass OR Heat-strengthened4fleat glass OR Fully tempered float glass
OR Ultraclear float glass OR Ultraclear heatfstrengthened float"glass OR Ultraclear fully
tempered float glass, as directed.

f. Coating Location: Second OR Third OR Foutth, ds directed, surface.

g. Winter Nighttime U-Factor: as directed.,by the*Owner.

h. Summer Daytime U-Factor: as directed byithe Owner.

i Solar Heat Gain Coefficient: as directed by the Owner.

j- Provide safety glazing labeling.

8. Glass Type: Reflective-coated, clear insulating glass.

a. Overall Unit Thickness: d'inch (25 mmB@R"5/8 inch (16 mm), as directed.

b. Thickness of Each Glass Lite;43.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

C. Outdoor Lite: Clear float'glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Litey Clear float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed:

f. Coating,location: First OR Second OR Third, as directed, surface.

g. Winter Nighttime U-Factor: as directed by the Owner.

h. Summer Daytime U-Factor: as directed by the Owner.

i. Saolar Heat Gain Coefficient: as directed by the Owner.

j- Provide safety glazing labeling.

9. GlassType:“Reflective-coated, tinted insulating glass.

a. Overall Unit Thickness: 1 inch (25 mm) OR 5/8 inch (16 mm), as directed.

b. Thickness of Each Glass Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

C. Outdoor Lite: Tinted float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Clear float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

f. Coating Location: First OR Second OR Third, as directed, surface.

g. Winter Nighttime U-Factor: as directed by the Owner.

h. Summer Daytime U-Factor: as directed by the Owner.

i. Solar Heat Gain Coefficient: as directed by the Owner.

j. Provide safety glazing labeling.

10. Glass Type: Ceramic-coated OR Silicone-coated, as directed, insulating spandrel glass.

a. Overall Unit Thickness: 1 inch (25 mm).

b. Thickness of Each Glass Lite: 5.0 mm OR 6.0 mm, as directed.

Glazing

June 2021

07421319-14

County of San Bernardino



SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

C. Outdoor Lite: Float glass OR Heat-strengthened float glass OR Fully tempered float glass
OR Ultraclear float glass OR Ultraclear heat-strengthened float glass OR Ultraclear fully
tempered float glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Float glass OR Heat-strengthened float glass OR Fully tempered float glass
OR Ultraclear float glass OR Ultraclear heat-strengthened float glass OR Ultraclear fully
tempered float glass, as directed.

Coating Location: Fourth surface.
Winter Nighttime U-Factor: as directed by the Owner.
Summer Daytime U-Factor: as directed by the Owner.

Iass Type: Ceramic-coated OR Silicone-coated, as directed, low<e, insulatingiSpandrel glass.

Overall Unit Thickness: 1 inch (25 mm).

Thickness of Each Glass Lite: 5.0 mm OR 6.0 mm, as direeted.

Outdoor Lite: Float glass OR Heat-strengthened float.glass"OR Fullptempered float glass
OR Ultraclear float glass OR Ultraclear heat-strengthened floatyglass OR Ultraclear fully
tempered float glass, as directed.

Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Float glass OR Heat-strengthened float glassOR Fully tempered float glass
OR Ultraclear float glass OR Ultracleargheat-strengthened float glass OR Ultraclear fully
tempered float glass, as directed.

f. Low-E Coating: Pyrolytic on secafid OR Pyrolytic on third OR Sputtered on second OR
Sputtered on third OR Pyrolytic or sputteréd“on'sécond or third, as directed, surface.

g. Opaque Coating Location: Fousth surface.

h. Winter Nighttime U-Factorgfas directed byithe Owner.

i. Summer Daytime U-Factor: as directed by‘the Owner.

12. Glass Type: Ceramic-coated OR Silicone-coated, as directed, tinted, insulating spandrel glass.
a. Overall Unit Thickness: 1%nech (25 mfn).

b. Thickness of Eaegh'Glass Lite:35:08mm OR 6.0 mm.

C. Outdoor Lite: Tinted float glass OR heat-strengthened float glass OR fully tempered float
glass, as directed.

11.

oo mpIa

o

d. Interspage Content: “Air OR Argon, as directed.

e. Indoorflite: Clear floathglass OR heat-strengthened float glass OR fully tempered float
glasS,as directed.

f. Coating Location: Fourth surface.

g. Winter Nighttime U-Factor: as directed by the Owner.

h, Summer Daytime U-Factor: as directed by the Owner.

N. Insulating-Laminated-Glass Types
14 Glass Typex Clear insulating laminated glass.

a. Overall Unit Thickness: 1-3/16 inch (30 mm) OR 1 inch (25 mm) OR 3/4 inch (19 mm), as
directed.

b. Thickness of Outdoor Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

c. Outdoor Lite: Heat-strengthened float glass OR Fully tempered float glass, as directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Clear laminated glass with two plies of float glass OR heat-strengthened float

glass OR fully tempered float glass, as directed.

1) Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.

2) Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch
(2.29 mm), as directed.

f. Winter Nighttime U-Factor: as directed by the Owner.
g. Summer Daytime U-Factor: as directed by the Owner.
h. Solar Heat Gain Coefficient: as directed by the Owner.
i. Provide safety glazing labeling.
2. Glass Type: Low-e-coated, clear insulating laminated glass.
June 2021 Glazing
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Overall Unit Thickness: 1-3/16 inch (30 mm) OR 1 inch (25 mm) OR 3/4 inch (19 mm), as

directed.

Thickness of Outdoor Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

Outdoor Lite: Heat-strengthened float glass OR Fully tempered float glass, as directed.

Interspace Content: Air OR Argon, as directed.

Indoor Lite: Clear laminated glass with two plies of float glass OR heat-strengthened float

glass OR fully tempered float glass, as directed.

1) Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.

2) Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.5240nm) OR 6.090 inch
(2.29 mm), as directed.

Low-E Coating: Pyrolytic on second OR Pyrolytic on third OR Sputtered on second OR

Sputtered on third OR Pyrolytic or sputtered on second or third, as‘directed,, surface.

Visible Light Transmittance: as directed by the Owner.

Winter Nighttime U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owner.

Solar Heat Gain Coefficient: as directed by the Owner.

Provide safety glazing labeling.

3. Glass Type: Tinted, insulating laminated glass.

a.

b.
c.

— Q-

Overall Unit Thickness: 1-3/16 inch (30 mm)¢OR Tiinch (25 mm) OR 3/4 inch (19 mm), as

directed.

Thickness of Outdoor Lite: 3.0 mm OR 4.0'mm QR'5:0°‘mmrOR 6.0 mm, as directed.

Outdoor Lite: Tinted heat-strengthened float glass OR fully tempered float glass, as

directed.

Interspace Content: Air OR Argon, as directed.

Indoor Lite: Clear laminated glass\with two plies of float glass OR heat-strengthened float

glass OR fully tempered float'glass, as directed.

1) Thickness of EachfGlass Ply:“31@gmm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.

2) Interlayer Thickness:¥0-:030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch
(2.29 mm)gas directed.

Winter Nighttimie U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owner.

Solar Heat'Gain Coeefficient: as directed by the Owner.

Provide safety glazing,labeling.

4. Glass Typé:r Low=gxcoated, tinted, insulating laminated glass.

a.

b.
c.

&

—h

=@

Glazing

Ovyerall Unit Thickness: 1-3/16 inch (30 mm) OR 1 inch (25 mm) OR 3/4 inch (19 mm), as

directed.

Thickness of Qutdoor Lite: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm, as directed.

Outdoorglzite: Tinted heat-strengthened float glass OR fully tempered float glass, as

directed.

Interspace Content: Air OR Argon, as directed.

Indoor Lite: Clear laminated glass with two plies of float glass OR heat-strengthened float

glass OR fully tempered float glass, as directed.

1) Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, as directed.

2) Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch
(2.29 mm), as directed.

Low-E Coating: Pyrolytic on second OR Pyrolytic on third OR Sputtered on second OR

Sputtered on third OR Pyrolytic or sputtered on second or third, as directed, surface.

Visible Light Transmittance: as directed by the Owner.

Winter Nighttime U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owner.

Solar Heat Gain Coefficient: as directed by the Owner.

Provide safety glazing labeling.
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5. Glass Type: Reflective-coated, clear, insulating laminated glass.
a. Overall Unit Thickness: 1-3/16 inch (30 mm) OR 1 inch (25 mm), as directed.
b. Thickness of Outdoor Lite: 6.0 mm.

C. Outdoor Lite: Clear heat-strengthened float glass OR fully tempered float glass, as
directed.

d. Interspace Content: Air OR Argon, as directed.

e. Indoor Lite: Clear laminated glass with two plies of float glass OR heat-strengthened float

glass OR fully tempered float glass, as directed.

1) Thickness of Each Glass Ply: 3.0 mm OR 4.0 mm OR 5.0;mm OR 6.0 mm OR As
indicated, as directed.

2) Interlayer Thickness: 0.030 inch (0.76 mm) OR 0.0604Ach (1.52 mm) OR 0.090 inch
(2.29 mm), as directed.

Coating Location: First OR Second OR Third, as directed, surface:

Winter Nighttime U-Factor: as directed by the Owner.

Summer Daytime U-Factor: as directed by the Owaner.

Solar Heat Gain Coefficient: as directed by the Owner.

. Provide safety glazing labeling.

6. Glass Type: Reflective-coated, tinted, insulating laminated-glass.
a. Overall Unit Thickness: 1-3/16 inch (304mm) OR 1 inchi(26'mm), as directed.
b. Thickness of Outdoor Lite: 6.0 mm.

c. Outdoor Lite: Tinted heat-strengthened float glass OR fully tempered float glass, as
directed.

d. Interspace Content: Air OR Argon, as'directed.

e. Indoor Lite: Clear laminated glass with two plies of float glass OR heat-strengthened float

glass OR fully tempered float glass, as directed.

1) Thickness of Each|Glass Ply: |3.0 mm OR 4.0 mm OR 5.0 mm OR 6.0 mm OR As
indicated, asddirected.

2) Interlayer Ahickness: “0.08@snch (0.76 mm) OR 0.060 inch (1.52 mm) OR 0.090 inch
(2.29 mm)pasdrécted.

Coating Location:“First OR Second OR Third, as directed, surface.

Winter Nighttime U-Factor: as directed by the Owner.

Summeér Daytime U-Factor: as directed by the Owner.

SolarHeat Gain Coefficient: as directed by the Owner.

Provide safety glazing labeling.

—oTa s

0. Fire-Protéction-Rated Glazing Types

1. Glass Type: \20-minute fire-rated glazing without hose-stream test; monolithic ceramic glazing
OR film-faced| ceramic glazing OR laminated ceramic glazing OR fire-protection-rated tempered
glass OR fire-protection-rated laminated glass OR gel-filled, double glazing units, as directed.

a. Provide safety glazing labeling.

2, Glass Type: 20-minute fire-rated glazing with hose-stream test; monolithic ceramic glazing OR
film-faced ceramic glazing OR laminated ceramic glazing OR gel-filled, double glazing units, as
directd.

a. Provide safety glazing labeling.

3. Glass Type: 45-minute OR 60-minute OR 90-minute OR 120-minute, as directed, fire-rated
glazing; monolithic ceramic glazing OR film-faced ceramic glazing OR laminated ceramic glazing
OR laminated glass with intumescent interlayers OR gel-filled, double glazing units, as directed.
a. Provide safety glazing labeling.

4. Glass Type: 45-minute OR 60-minute OR 90-minute OR 120-minute, as directed, fire-rated
glazing with 450 deg F (250 deg C) temperature rise limitation; laminated glass with intumescent
interlayers OR gel-filled, double glazing units, as directed.

a. Provide safety glazing labeling.

June 2021 Glazing
County of San Bernardino 07421319-17




07 - Thermal And Moisture Protection

SAN BERNARDINO

COUNTY

1.3 EXECUTION

A. Examination

1.

2.

Examine framing, glazing channels, and stops, with Installer present, for compliance with the

following:

a. Manufacturing and installation tolerances, including those for size, squareness, and offsets
at corners.

b. Presence and functioning of weep systems.

C. Minimum required face and edge clearances.

d. Effective sealing between joints of glass-framing members.

Proceed with installation only after unsatisfactory conditions have been corrécted.

B. Preparation

1.

2.

Clean glazing channels and other framing members receiving glasssimmediately before glazing.
Remove coatings not firmly bonded to substrates.

Examine glazing units to locate exterior and interior surfaces.€{Label or'mark units as needed so
that exterior and interior surfaces are readily identifiable. Do ‘notduse materials that will leave
visible marks in the completed work.

C. Glazing, General

1.

No

10.
11.

12.

Glazing

Comply with combined written instructions of mapufacturers of glass, sealants, gaskets, and other
glazing materials, unless more stringent requirements afe indicatéd, including those in referenced
glazing publications.

Adjust glazing channel dimensions as reguired by.Rrojectconditions during installation to provide

necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses,

with reasonable tolerances.

Protect glass edges from damagefduring‘handling and installation. Remove damaged glass from

Project site and legally disposgfof off Project'site.” Damaged glass is glass with edge damage or

other imperfections that, when, installed, could weaken glass and impair performance and

appearance.

Apply primers to jointésurfaces where required for adhesion of sealants, as determined by

preconstruction testing.

Install setting blecksiin sill rabbets, sized and located to comply with referenced glazing

publications, unleéss otherwise required by glass manufacturer. Set blocks in thin course of

compatible sealant suitable for heel bead.

Do not exceed edge,pressures stipulated by glass manufacturers for installing glass lites.

Provide spacers forglass lites where length plus width is larger than 50 inches (1270 mm).

a. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install, correcisize and spacing to preserve required face clearances, unless gaskets and
glazingtapes are used that have demonstrated ability to maintain required face clearances
andito comply with system performance requirements.

b. Pravide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to
sealant width. With glazing tape, use thickness slightly less than final compressed
thickness of tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in

glazing channel, as recommended in writing by glass manufacturer and according to

requirements in referenced glazing publications.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

Set glass lites with proper orientation so that coatings face exterior or interior as specified.

Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket

on opposite side, provide adequate anchorage so gasket cannot walk out when installation is

subjected to movement.

Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by

gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with

sealant recommended by gasket manufacturer.

June 2021
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D. T

ape

8.

Glazing

Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush
with or protrude slightly above sightline of stops.

Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.

Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover
horizontal framing joints by applying tapes to jambs and then to heads and sills.

Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturers

Do not remove release paper from tape until right before each glazingdinit is installed.

Apply heel bead of elastomeric sealant.

Center glass lites in openings on setting blocks and press firmly against tape by inserting dense
compression gaskets formed and installed to lock in place against faces ofgremovable stops.
Start gasket applications at corners and work toward centers.of openings.

Apply cap bead of elastomeric sealant over exposed edgé of tape.

E. Gasket Glazing (Dry)
1.

2.

3.

5.

Cut compression gaskets to lengths recommended by“gasketdmanufacturer to fit openings
exactly, with allowance for stretch during installation.

Insert soft compression gasket between glass and frame or fixed stop so it is securely in place
with joints miter cut and bonded togetherat corners.

Installation with Drive-in Wedge Gaskets®)Center-glassylites in openings on setting blocks and
press firmly against soft compression,gasketby inserting dense compression gaskets formed and
installed to lock in place againstdaces of removable stops. Start gasket applications at corners
and work toward centers of openings. Compress'gaskets to produce a weathertight seal without
developing bending stresses iniglass. Seal gasket joints with sealant recommended by gasket
manufacturer.

Installation with Pressure-Glazing ‘Stops?™ Center glass lites in openings on setting blocks and
press firmly against saft,compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying“pressure uniformly to compression gaskets. Compress gaskets to
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with
sealant recommended by gasket manufacturer.

Install gasketsiso they protrude past face of glazing stops.

F. Sealant Glazing (Wet)
1.

2,

SN

Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding
into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers
and, backings in place and in position to control depth of installed sealant relative to edge
clearanee’for optimum sealant performance.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of
Sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

G. Lock-Strip Gasket Glazing
1.

Comply with ASTM C 716 and gasket manufacturer's written instructions. Provide supplementary
wet seal and weep system unless otherwise indicated.

H. Cleaning And Protection
1.

June 2021

Protect exterior glass from damage immediately after installation by attaching crossed streamers
to framing held away from glass. Do not apply markers to glass surface. Remove nonpermanent
labels and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction operations.
If, despite such protection, contaminating substances do come into contact with glass, remove
substances immediately as recommended in writing by glass manufacturer.

Glazing
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3. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum,
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

4. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from
natural causes, accidents, and vandalism, during construction period.
5. Wash glass on both exposed surfaces in each area of Project not more than four days before

date scheduled for inspections that establish date of Final Completion. Wash glass as
recommended in writing by glass manufacturer.

END OF SECTION 07 42 1319
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SECTION 07 42 93 00 - SIDING

1.1

A.

1.2

June 2021

GENERAL

Description Of Work:

1. This specification covers the furnishing and installation of materials for siding. Products shall be
as follows or as directed by the Owner. Installation procedures shall begimpaccordance with the
product manufacturer's recommendations. Demolition and removal of materials shall be as
required to support the work.

Summary
1. Section Includes:
a. Aluminum, Fiber-cement, and Vinyl siding.
b. Aluminum, Fiber-cement, and Vinyl soffit.
Submittals
1. Product Data: For each type of product indicated:
a. For vinyl siding, include VSI's officialgertification logo printed on product data.
2. Samples: For siding and soffit including «€lated accessories.
3. Qualification Data: For qualified vinyl sidinginstaller.
4, Product certificates.
5. Product test reports.
6. Research/evaluation reports
7. Maintenance data.
8. Warranty: Sample of spg€ial warranty.

Quality Assurance

1. Labeling: Provide fiber-cement siding that is tested and labeled according to ASTM C 1186 by a
qualified testing’agency acceptable to authorities having jurisdiction.

2. Vinyl Sidingdlnstaller Qualifications: A qualified installer who employs a VSI-Certified Installer on
Project.

3. Vinyl Siding Cettification Program: Provide vinyl siding products that are listed in VSI's list of
certifiedgproducts.

4. Source Limitations: “Obtain each type, color, texture, and pattern of siding and soffit, including
related accessories, from single source from single manufacturer.
5. Rreinstallation Conference: Conduct conference at Project site.

Delivery, Storage, And Handling

1. Store materials in a dry, well-ventilated, weathertight place.
Warranty
1. Special Warranty: Standard form in which manufacturer agrees to repair or replace siding and/or

soffit that fail(s) in materials or workmanship within 10 OR 25 OR 50, as directed, years from
date of Final Completion.

PRODUCTS

Aluminum Siding
1. General: Formed and coated aluminum siding complying with AAMA 1402.

2. Horizontal Pattern: 8-inch (203-mm) exposure in plain, single-board OR beaded-edge, single-
board OR plain, double-board, 4-inch (102-mm), as directed, style.
3. Horizontal Pattern: 10-inch (254-mm) exposure in plain, OR Dutch-lap, as directed, double, 5-

inch (127-mm) board style.
Siding
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Vertical Pattern: 12-inch (300-mm) exposure in board-and-batten, single-board style.

Vertical Pattern: 16-inch (400-mm) exposure in V-grooved, triple, 5-1/3-inch (135-mm) board
style.

Texture: Smooth OR Wood grain, as directed.

Nominal Thickness: 0.019 inch (0.5 mm) OR 0.024 inch (0.6 mm), as directed.

Insulation: Manufacturer's standard integral insulation panels.

Finish: Manufacturer's standard three-coat PVDF OR primer and baked-on acrylic OR primer
and baked-on polyester, as directed.

a. Colors: As selected by the Owner from manufacturer's full range of industryseelors.

B. Fiber-Cement Siding

1.

General: ASTM C 1186, Type A, Grade ll, fiber-cement board, noncombustible when tested

according to ASTM E 136; with a flame-spread index of 25 or less when tested according to

ASTM E 84.

a. Horizontal Pattern: Boards 5-1/4 inches (133 mm) OR 64#/4 t916-1/2%inghes (159 to 165
mm) OR 7-1/4 to 7-1/2 inches (184 to 190 mm) OR 8-1&to 8- 1/2finehes (210 to 216 mm)
OR 9-1/4 to 9-1/2 inches (235 to 241 mm), as directed, widedn plainflOR beaded-edge, as
directed, style.
1) Texture: Smooth OR Rough sawn OR Weed, grain, as direCted.

b. Vertical Pattern: 48-inch- (1200-mm-) wide sheetsiwith wood-grain texture and grooves 8
inches (203 mm) OR 12 inches (300 mm), as directed, o.c.

C. Shingle Pattern: 48-inch- (1200-mm-) widey, stfaight-edge notched OR staggered-edge
notched, as directed, sheets with wood-graintexture.

d. Panel Texture: 48-inch- (1200-mpd=) wide‘sheets with smooth OR stucco OR wood-grain,
as directed, texture.
e. Factory Priming: Manufacturer's standard acnylic primer.

C. Vinyl Siding

1.
2.

3.

10.
11.

12.
13.
14.
15.

16.
17.

Siding

General: Integrally colored vinyhsiding complying with ASTM D 3679.

Horizontal Pattern: 6-1/2- or 7-ia€h (165- or 178-mm) exposure in beaded-edge, single-board
style.

Horizontal Pattern: #8-inch (203-mm)<exposure in plain, single-board OR double board, 4-inch
(102-mm) OR triplé’beard, 2-2/3-inch (68-mm), as directed, style.

Horizontal Pattern: 8-inch,(203-mm) exposure in Dutch-lap, double, 4-inch (102-mm) board style.
Horizontal Pattern: 9-inch({229-mm) exposure in plain, double board, 4-1/2-inch (114-mm) OR
triple board, 3-inchi(/6-mm),"as directed, style.

Horizontal Pattern: "9-inch (229-mm) exposure in Dutch-lap, double, 4-1/2-inch (114-mm) board
style.

Hofizental Rattern: £10-inch (254-mm) exposure in plain, OR Dutch-lap, as directed, double, 5-
inch (127-mmjiboard style.

Vertical Pattern: 6-inch (152-mm) exposure in V-grooved, single-board style.

Vertical'Rattern: 8-inch (203-mm) exposure in beaded-edge, double, 4-inch (102-mm) board
style.

Vertieal Pattern: 10-inch (254-mm) exposure in V-grooved, double, 5-inch (127-mm) board style.
Vertical Pattern: 12-inch (300-mm) exposure in V-grooved, double board, 6-inch (152-mm) OR
triple board, 4-inch (102-mm), as directed, style.

Shingle Pattern: 48-inch- (1200-mm-) wide, straight-edge notched OR staggered-edge notched
OR half-round edge OR octagon edge, as directed, sheets with wood-grain texture.

Texture: Smooth OR Wood grain, as directed.

Nominal Thickness: 0.040 inch (1.0 mm) OR 0.044 inch (1.1 mm), as directed.

Minimum Profile Depth (Butt Thickness): 1/2 inch (13 mm) OR 5/8 inch (16 mm) OR 3/4 inch (19
mm), as directed.

Nailing Hem: Double thickness.

Finish: Wood-grain print with clear protective coating containing not less than 70 percent PVDF.
a. Colors: As selected by the Owner from manufacturer's full range of industry colors.
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Aluminum Soffit
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General: Formed and coated aluminum soffit complying with AAMA 1402.

Pattern: 6-inch (152-mm) exposure in V-grooved, single-board style.

Pattern: 10-inch (254-mm) exposure in V-grooved, double, 5-inch (127-mm) board style.

Pattern: 12-inch (300-mm) exposure in V-grooved, double, 6-inch (152-mm) board style.

Pattern:  16-inch (400-mm) exposure in V-grooved, ftriple board, 5-1/3-inch (135-mm) OR

quadruple board, 4-inch (102-mm), as directed, style.

Texture: Smooth OR Wood grain, as directed.

Ventilation: Provide perforated OR unperforated, as directed, soffit unlessyetherwise indicated.

Nominal Thickness: 0.019 inch (0.5 mm) OR 0.024 inch (0.6 mm), asdirected?

Finish: Manufacturer's standard three-coat PVDF OR primer and'baked-on acrylic OR primer

and baked-on polyester, as directed.

a. Colors: As selected by the Owner from manufacturer's™full range, of industry colors OR
Match adjacent siding, as directed.

Fiber-Cement Soffit

1.

General: ASTM C 1186, Type A, Grade ll, fiber-cement£0ard, noncombustible when tested
according to ASTM E 136; with a flame-spread index of'25 or léss when tested according to
ASTM E 84.

2. Pattern: 12-inch- (300-mm-) OR 16-inch- (400-mm-) OR 24-inch- (600-mm-), as directed, wide
sheets with smooth OR wood-grain, as difected, texture.

3. Ventilation: Provide perforated OR unperforated, as‘diréeted, soffit unless otherwise indicated.

4. Factory Priming: Manufacturer's standard acrylic primer.

Vinyl Soffit

1. General: Integrally colored vinyl soffit complying with ASTM D 4477.

2. Pattern: 6-inch (152-mmyfexposure in V-grooved, single-board OR beaded-edge, triple board, 2-
inch (51-mm), as directed, style.

3. Pattern: 8-inch (203-mm) exposure in V-grooved, double, 4-inch (102-mm) board style.

4, Pattern: 10-inch (254-mma) exposure in V-grooved, double, 5-inch (127-mm) board style.

5. Pattern: 12-inéh (300-mm)lexposure in V-grooved, double board, 6-inch (152-mm) OR triple
board, 4-inchf(102-mm), as directed, style.

6. Texture: Smaoth OR Wood grain, as directed.

7. Ventilation: Provide perforated OR unperforated, as directed, soffit unless otherwise indicated.

8. Nominal, Thicknessi, 0.035 inch (0.9 mm) OR 0.040 inch (1.0 mm) OR 0.044 inch (1.1 mm), as
difected:

9. Minimum Profile Depth: 1/2 inch (13 mm) OR 5/8 inch (16 mm) OR 3/4 inch (19 mm), as
directed.

10, Calers: Asgselected by the Owner from manufacturer's full range of industry colors OR Match
adjacentisiding, as directed.

Accessories

1. Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps,
and other items as recommended by siding manufacturer for building configuration.
a. Provide accessories made from same material as OR matching color and texture of, as

directed, adjacent siding unless otherwise indicated.

2. Aluminum Accessories: Where aluminum accessories are indicated, provide accessories
complying with AAMA 1402.
a. Texture: Smooth OR Wood grain, as directed.
b. Nominal Thickness: 0.019 inch (0.5 mm) OR 0.024 inch (0.6 mm), as directed.
C. Finish: Manufacturer's standard three-coat PVDF OR primer and baked-on acrylic OR

primer and baked-on polyester, as directed.
3. Vinyl Accessories: Integrally colored vinyl accessories complying with ASTM D 3679 except for

wind-load resistance.
a. Texture: Smooth OR Wood grain, as directed.

Siding
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Siding

1.

4. Decorative Accessories: Provide the following aluminum OR fiber-cement OR vinyl, as directed,
decorative accessories as indicated:

a. Corner posts with fluted faces, as directed.

b. Door and window casings with fluted faces, as directed, and corner rosettes, as directed.

c. Entrance and window head pediments.

d. Pilasters with fluted faces, as directed.

e. Shutters with paneled OR louvered, as directed, faces.

f. Louvers.

g. Lattice.

h. Fasciae.

i. Moldings and trim.

5. Colors for Decorative Accessories: As selected by the Owner from manufacturer's full range of
industry colors OR Match adjacent siding, as directed.

6. Flashing: Provide aluminum OR stainless-steel, as directed, flashing,.complying with Division 07
Section "Sheet Metal Flashing And Trim" at window and door heads and where indicated.

a. Finish for Aluminum Flashing: Same as aluminum siding OR Sijliconized polyester coating,
same color as siding OR High-performance organic finish{ same color as siding OR
Factory-prime coating, as directed.

7. Fasteners:

a. For fastening to wood, use siding nails ORfribbed, bugle-head screws, as directed, of
sufficient length to penetrate a minimum ofd"inch (25 mm) into substrate.

b. For fastening to metal, use ribbed bugle-head screws ofpsufficient length to penetrate a
minimum of 1/4 inch (6 mm), or three_serew-threads, into substrate.

c. For fastening aluminum, use aluminum fasteners. Where fasteners will be exposed to
view, use prefinished aluminum fasteners in ¢olor to'match item being fastened.

d. For fastening fiber cement, use\ hot-dip galvanized OR stainless-steel, as directed,
fasteners.

e. For fastening vinyl, use dluminum ORIhetsdip galvanized OR stainless-steel, as directed,
fasteners. Where fasteners will be exposed to view, use prefinished aluminum fasteners in
color to match item being fastened.

8. Insect Screening for Seffit Vents: “Aluminum, 18-by-16 (1.4-by-1.6-mm) mesh OR PVC-coated,
glass-fiber fabric, 184by-14 or 18-by-16»(1.4-by-1.8- or 1.4-by-1.6-mm) mesh OR Stainless steel,
18-by-18 (1.4-by-1é4=mm) mesh, as directed.

9. Continuous Soffit'VentsihAluminum, hat-channel shape, with stamped louvers OR perforations,
as directed; 24nches (51"mm) wide and not less than 96 inches (2438 mm) long.

a. NetéFree Area: 4 sq.n./linear ft. (280 sg. cm/m) OR 6 sq. in./linear ft. (420 sq. cm/m) OR
8 8¢. in./linear ft. (560 sq. cm/m), as directed.

b. Finish: Mill finish OR White paint OR Brown paint, as directed.

10. Roflind Soffit Vents:/ Stamped aluminum louvered vents, 2 inches (51 mm) OR 2-1/2 inches (64
mm) OR, 3 inchesi(76 mm) OR 4 inches (102 mm), as directed, in diameter, made to be inserted
into roundhholes cut into soffit.

a. Einishs Mill finish OR White paint OR Brown paint, as directed.

EXECUTION

Preparation

1. Clean substrates of projections and substances detrimental to application.

Installation

General: Comply with siding and soffit manufacturer's written installation instructions applicable
to products and applications indicated unless more stringent requirements apply.

a. Do not install damaged components.
b. Center nails in elongated nailing slots without binding siding to allow for thermal
movement.
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2. Install aluminum siding and soffit and related accessories according to AAMA 1402.
a. Install fasteners no more than 24 inches (600 mm) o.c.
3. Install fiber-cement siding and soffit and related accessories.
a. Install fasteners no more than 24 inches (600 mm) o.c.
4. Install vinyl siding and soffit and related accessories according to ASTM D 4756.
a. Install fasteners for horizontal vinyl siding no more than 16 inches (400 mm) o.c.
b. Install fasteners for vertical vinyl siding no more than 12 inches (300 mm) o.c.
5. Install joint sealants as specified in Division 07 Section "Joint Sealants" and to produce a
weathertight installation.

action by painting
tive spacers as

6. Where aluminum siding will contact dissimilar metals, protect against@
contact surfaces with primer or by applying sealant or tape or insta
recommended by manufacturer for this purpose.

C. Adjusting And Cleaning

1. Remove damaged, improperly installed, or otherwise defe mat s and replace with new
materials complying with specified requirements.
2. Clean finished surfaces according to manufacturer's written ctions and maintain in a clean

condition during construction.

END OF SECTION 07 42 93 00

June 2021 Siding
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SECTION 07 46 16 00 - METAL WALL PANELS

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for metal wall panels.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. JMemolitionyand removal of
materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Exposed-fastener, lap-seam metal wall panels.
b. Concealed-fastener, lap-seam metal wall panels,
C. Metal liner panels.

d Metal soffit panels.

C. Definition

1.

Metal Wall Panel Assembly: Metal wallgpanels,attachment system components, miscellaneous
metal framing, thermal insulation, and accessories necessary for a complete weathertight wall
system.

D. Performance Requirements

1.

June 2021

General Performance: Metal wall panel assemblies shall comply with performance requirements
without failure due to_ddefectiveymanufacture, fabrication, installation, or other defects in
construction.
Delegated Design: Designfmetal wall panel assembly, including comprehensive engineering
analysis by a qualified prefessional engineer, using performance requirements and design criteria
indicated.
Air Infiltration:” Air leakage through assembly of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m)
of wall area when tested according to ASTM E 283 at the following test-pressure difference:
a. Test-Pressure Difference: 1.57 Ibf/sq. ft. (75 Pa).
WatergPenetrationiunder Static Pressure: No water penetration when tested according to
ASTM E 331, at the following test-pressure difference:
a. Test-Pressure Difference: 6.24 Ibf/sq. ft. (300 Pa) which is equivalent to a 50-mph
wind.
Water Penétration under Dynamic Pressure: No evidence of water leakage when tested
according'to AAMA 501.1 under dynamic pressure equal to 20 percent of inward-acting, wind-
load design pressure of not less than 6.24 Ibf/sq. ft. (300 Pa) (which is equivalent to a 50-mph
(80-kr wind) and not more than 12 Ibf/sq. ft. (575 Pa).
a. Water Leakage: As defined according to AAMA 501.1.
OR
Water Leakage: Uncontrolled water infiltrating the system or appearing on system's
normally exposed interior surfaces from sources other than condensation. Water
controlled by flashing and gutters that is drained back to the exterior and cannot damage
adjacent materials or finishes is not water leakage.
Structural Performance: Provide metal wall panel assemblies capable of withstanding the effects
the following loads and stresses within limits and under conditions indicated, based on testing
according to ASTM E 1592:
a. Wind Loads: Determine loads based on the following minimum design wind pressures:
1) Uniform pressure of 20 Ibf/sq. ft. (957 Pa) OR 30 Ibf/sq. ft. (1436 Pa), as directed,
acting inward or outward.
OR
Uniform pressure as indicated on Drawings.

Metal Wall Panels
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b. Deflection Limits: Metal wall panel assemblies shall withstand wind loads with horizontal
deflections no greater than 1/180 OR 1/240, as directed, of the span.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes by preventing buckling, opening of joints, overstressing of components, failure of joint

sealants, failure of connections, and other detrimental effects. Base calculations on surface

temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

a. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

E. Submittals

1.
2.

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation layouts of metal wall panels; details of edge
conditions, joints, panel profiles, corners, anchorages, attachment “system; irim, fflashings,
closures, and accessories; and special details. Distinguish between factony-, shop- and field-
assembled work.

Samples: For each type of exposed finish required.

Delegated-Design Submittal:  For metal wall panel assemblyf indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

Coordination Drawings: Exterior elevations drawnfto scale and coordinating penetrations and
wall-mounted items.

Product Test Reports.

Field quality-control reports.

Maintenance Data.

Warranties: Sample of special warranties.

uality Assurance

Installer Qualifications: An employer of,workersifrained and approved by manufacturer.

Testing Agency Qualifications:¥ Qualified according to ASTM E 329 for testing indicated.
Fire-Resistance Ratings: Wherelindicated, provide metal wall panels identical to those of
assemblies tested for fire resistance, per ASTM E 119 by a qualified testing agency. Identify
products with appropfiate markings of‘@pplicable testing agency.

Preinstallation Conference: Conduct conference at Project site.

G. Delivery, Storage, And,Handling

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

2. Unlead, store, and erect metal wall panels in a manner to prevent bending, warping, twisting, and
surfacedamager

3. Stack metal wall panels horizontally on platforms or pallets, covered with suitable weathertight
and ventilated covering. Store metal wall panels to ensure dryness, with positive slope for
drainage of water. Do not store metal wall panels in contact with other materials that might cause
staining, denting, or other surface damage.

4. Retain” strippable protective covering on metal wall panel for period of metal wall panel
installation.

5. Protect foam-plastic insulation as follows:

a. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

b. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to
Project site before installation time.

C. Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.

H. Warranty
Metal Wall Panels June 2021
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1. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal wall panel assemblies that fail in materials or workmanship within
specified warranty period.

Warranty Period: Two years from date of Final Completion.

Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees

to repair finish or replace metal wall panels that show evidence of deterioration of factory-applied
finishes within specified warranty period.

a.
2.

a.
PRODUCTS

Finish Warranty Period:
1) 20 years from date of Final Completion for fluoropolymer finishs
2) 10 years from date of Final Completion for siliconized polyester.

Panel Materials
1. Metallic-Coated Steel Sheet: Restricted flatness steel sheet“metallic” coated by the hot-dip
process and prepainted by the coil-coating process to comply'with ASTM A 755/A 755M.

a.

b.

C.

Zinc-Coated (Galvanized) Steel Sheet: ASTM'AWG53/A653M, G90 (Z275) coating

designation; structural quality.

Aluminum-Zinc Alloy-Coated Steel 4&Sheet:y ASTM A 792/A 792M, Class AZ50 coating

designation, Grade 40 (Class AZNd50 coating designation, Grade 275); structural quality.

Surface: Smooth, flat OR Embossedyasddirectedfinish.

Exposed Coil-Coated Finish:

1) 2-Coat Fluoropolymér: AAMA\621.3Fluoropolymer finish containing not less than 70
percent PVDF resin by weightiih color coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions,

2) 3-Coat Fldoropolymer:“AANMA 621. Fluoropolymer finish containing not less than 70
percent PVDF 4fesin by weight in both color coat and clear topcoat. Prepare,
pretreat, and¥apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

3) 4-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat and clear coats. Prepare, pretreat, and
apply, coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

4) Mica Fluoropolymer: AAMA 621. 2-coat fluoropolymer finish with suspended mica
flakes containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 621. 3-coat fluoropolymer finish with suspended
metallic flakes containing not less than 70 percent PVDF resin by weight in both
color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with coating and resin manufacturers' written instructions.

6) FEVE Fluoropolymer: AAMA 621. 2-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized-Polyester:  Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

Concealed Finish: Apply pretreatment and 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 (0.013 mm).

Metal Wall Panels
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2. Aluminum Sheet: Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy as standard with
manufacturer, with temper as required to suit forming operations and structural performance
required.

a.
b.

Surface: Smooth, flat OR Embossed, as directed, finish.

Exposed Coil-Coated Finish:

1) 2-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

2) 3-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containifig notless than 70
percent PVDF resin by weight in both color coat and clear topcoat. \Prepare,
pretreat, and apply coating to exposed metal surfaces to_comply, with coating and
resin manufacturers' written instructions.

3) 4-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish,contaihing notdess than 70
percent PVDF resin by weight in color coat and clear coats. Prepare, pretreat, and
apply coating to exposed metal surfaces to€comply With coating and resin
manufacturers' written instructions.

4) Mica Fluoropolymer: AAMA 620. 2-coat fluoropolymer, finishiwith suspended mica
flakes containing not less than 70 percent PVDF resipyby weight in color coat.
Prepare, pretreat, and apply coatinggio exposed metal “surfaces to comply with
coating and resin manufacturers' written instructions.

5) Metallic Fluoropolymer: AAMA 620:)3-¢oat fluoropolymer finish with suspended
metallic flakes containing not _less, than 70 percent PVDF resin by weight in both
color coat and clear topcoatd Prepare;, pretreat, and apply coating to exposed metal
surfaces to comply with coating and resin manufacturers' written instructions.

6) FEVE Fluoropolymer:, AAMA 620. 2-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coating todexposed metalfsurfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized-Polyesterif ~ Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry filmthickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil 4002 mm) for topcoat.

8) Plastisol:nEpoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less'than 0.2,mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

Exposed.Anodized Finish:

1) ClearpAnodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm OR AA-
M12C22A31, Class II, 0.010 mm, as directed, or thicker.

2) Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class |, 0.018 mm OR AA-
M12C22A32/A34, Class I, 0.010 mm, as directed, or thicker.

ConcealediFinish: Apply pretreatment and 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 (0.013 mm).

3. Copper Sheet: ASTM B 370, cold-rolled copper sheet, HOO temper.

a.

Metal Wall Panels

Exposed Finish: Apply the following finish, as specified or indicated on Drawings.

1) Natural finish.

2) Brushed Satin: CDA M32-06x (Mechanical Finish: directionally textured, medium
satin; Coating: clear organic, air drying, as specified below):

a) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed
for coating copper-alloy products, applied by air spray in two coats per
manufacturer's written instructions, with interim drying, to a total thickness of 1
mil (0.025 mm).

3) Mirror Polished: CDA M22-06x (Mechanical Finish: buffed, specular; Coating: clear
organic, air drying, as specified below):

a) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed
for coating copper-alloy products, applied by air spray in two coats per
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4.

5.

manufacturer's written instructions, with interim drying, to a total thickness of 1
mil (0.025 mm).

4) Pre-patinated: ASTM B 882. Copper sheets artificially aged by chemical reaction to
convert surface to inorganic crystalline structure with color range and durability of
naturally-formed patina.

Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304 OR 316, as directed, fully annealed.

a. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

b. Polished Finish: Grind and polish surfaces to produce uniform finish, free of cross
scratches.

1) Run grain of directional finishes with long dimension of each piece:

2) When polishing is completed, passivate and rinse sdrfaces. Remove embedded
foreign matter and leave surfaces chemically clean,

3) Directional Satin Finish: No. 4.

C. Bright, Cold-Rolled, Unpolished Finish: No. 2B.

Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids,fgray polyisobutylene compound
sealant tape with release-paper backing. Provideypermanently elastic, nonsag, nontoxic,
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch{(8 mmyfthick.

b. Joint Sealant: ASTM C 920; elastomertiggpolyurethanehpolysulfide, or silicone sealant; of
type, grade, class, and use classificationsrequired to seal joints in metal wall panels and
remain weathertight; and as recommended/in writing by metal wall panel manufacturer.

C. Butyl-Rubber-Based, Solvent-Release Sealant:"ASTM C 1311.

B. Field-Installed Thermal Insulation

1.

2.
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Unfaced, Polyisocyanurate Board Insulationy ASTM C 591, Type Il, compressive strength of 35
psi (241 kPa), with maximum flame-spread index of 75 and smoke-developed index of 450.
Faced, PolyisocyanurateBoard Insulation: ASTM C 1289, Type | (foil facing), Class 1 or 2 OR
Type Il (asphalt felt or glass-fiber matifacing), Class 2 or 3, Grade 3, as directed, with maximum
flame-spread index of 75 and smoke-developed index of 450, based on tests performed on
unfaced core.
Extruded-Polystyrene Boardilnsulation: ASTM C 578, Type IV, 1.60-Ib/cu. ft. (26-kg/cu. m), with
maximum flame-spread index'of 75 and smoke-developed index of 450.
Molded-Palystyrene Board Insulation: ASTM C 578, Typel, 0.9 Ib/cu. ft. (15 kg/cu. m) OR
Type I, 9.35 Ibfeu. ft. (22 kg/cu. m), as directed, with maximum flame-spread index of 75 and
smoke-developediindex of 450.
Unfaced, Glass-FiberBoard Insulation: ASTM C 612, Type IA or Types IA and IB; with maximum
flame-spreadiindex of 25 and smoke-developed index of 50, and with a nominal density of 3
Bicu. ft. (48 Kg/cu. m).
Mineral-Fiber-Blanket Insulation: ASTM C 665, type indicated below; consisting of fibers
manufaetired from glass OR slag or rock wool, as directed.
a. Type | (blankets without membrane covering), passing ASTM E 136 for combustion
characteristics.
b. Type Il (blankets with nonreflective membrane covering), Category 1 (membrane is a vapor
retarder), Class A (membrane-faced surface with a flame-spread index of 25 or less).
C. Type Il (blankets with reflective membrane covering), Category 1 (membrane is a vapor
retarder), Class A (membrane-faced surface with a flame-spread index of 25 or less).
Metal Building Insulation: ASTM C 991, Type |; or NAIMA 202 OR ASTM C 991, Type ll, as
directed, glass-fiber-blanket insulation; 0.5-Ib/cu. ft. (8-kg/cu. m) density; 2-inch- (50-mm-) wide,
continuous, vapor-tight edge tabs; and with a flame-spread index of 25 or less.
a. Vapor-Retarder Facing: ASTM C 1136, with permeance not greater than 0.02 perm (1.15
ng/Pa x s x sq. m) when tested according to ASTM E 96, Desiccant Method:
1) Composition: Polypropylene faced, scrim reinforced, and kraft-paper backing OR
Foil faced, scrim reinforced, and kraft-paper backing with vapor-retarder coating OR
Polypropylene faced, scrim reinforced, and foil backing OR Vinyl faced, scrim
reinforced, and foil backing OR Vinyl faced, scrim reinforced, and polyester backing,
as directed.
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b. Insulation Retainer Strips: 0.019-inch- (0.48-mm-) thick, formed galvanized steel or PVC
retainer clips colored to match insulation facing.

C. Miscellaneous Metal Framing

1.

Miscellaneous Metal Framing, General: ASTM C 645, cold-formed metallic-coated steel sheet,

ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized OR ASTM A 653/A 653M, G60 (Z180) hot-

dip galvanized, as directed, or coating with equivalent corrosion resistance unless otherwise

indicated.

Subgirts: Manufacturer's standard C- or Z-shaped sections, 0.064-inch (1.68=mm) nominal

thickness.

Zee Clips: 0.079-inch (2.01-mm) nominal thickness.

Base or Sill Angles OR Channels, as directed: 0.079-inch (2.01-mm) neminal thickness)

Hat-Shaped, Rigid Furring Channels:

a. Nominal Thickness: As indicated OR As required to meet performance requifements OR
0.025 inch (0.64 mm) OR 0.040 inch (1.02 mm), as directed.

b. Depth: As indicated OR 7/8 inch (22 mm) OR 1-1/2 inch@s (38 mm),Jas directed.

Cold-Rolled Furring Channels: Minimum 1/2-inch- (13-mm-) wide flahge.

a. Nominal Thickness: As indicated OR As required to meet performance requirements OR
0.064 inch (1.63 mm), as directed.

b. Depth: As indicated OR 3/4 inch (19 mm), asddirected.

c. Furring Brackets: Adjustable, corrugated-€dge type of steel sheet with 0.040-inch (1.02-
mm) nominal thickness.

d. Tie Wire: ASTM A 641/A 641M, Classglazinc'coating, soft temper, 0.062-inch- (1.57-mm-)
diameter wire, or double strand of @,048-ineh;, (1:22:mm-) diameter wire.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall

attachment flange of 7/8 inch (22 mm), and depth required to fit insulation thickness indicated.

a. Nominal Thickness: As indicated"OR As required to meet performance requirements OR
0.025 inch (0.64 mm), asfdirected.

Fasteners for Miscellaneous Metal Eraming: Of type, material, size, corrosion resistance, holding

power, and other properties required to fasten miscellaneous metal framing members to

substrates.

D. Miscellaneous Materials

1.

Panel Fasteners:” Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs,
and other suitable fastenersydesigned to withstand design loads. Provide exposed fasteners with
heads matching color of metal wall panels by means of plastic caps or factory-applied coating.
Provide EPDM, PVG,or neoprene sealing washers.

E. Exposed-Fastenen, Lap-Seam Metal Wall Panels

1.

General;, Provide factory-formed metal wall panels designed to be field assembled by lapping
side_edges, of adjacent panels and mechanically attaching panels to supports using exposed
fastenersiin side laps. Include accessories required for weathertight installation.
Corrugated-Profile, Exposed-Fastener Metal Wall Panels: Formed with alternating curved ribs
spaced at 2.67 inches (68 mm) o.c. across width of panel.
a. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.
1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.
2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.
b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal
thickness.
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e.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,

thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluerepolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol ORfClear‘anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations QR Match samples OR As
selected from manufacturer's full range, as directed.

Panel Coverage: 21.3 inches (541 mm) OR 29.3 inches (744 mm) @R 34.6 inches (881

mm) OR 37.3 inches (947 mm) OR 42.6 inches (1884 mm) OR%&.3 inches (1151 mm), as

directed.

Panel Height: 0.5 inch (13 mm) OR 0.875 inch (22wuf), as directed.

3. Tapered-Rib-Profile, Exposed-Fastener Metal Wall Panels:; Fofmed with raised, trapezoidal
major ribs and intermediate stiffening ribs symmetrically 'spaced OR flat pan, as directed,
between major ribs.

a. Material: Zinc-coated (galvanized)teel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) ORA\0.040-ehf(@02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior Finish: 2-coat“fluoropelymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer ORf Mica fluaropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As jindicatedyby manufacturer's designations OR Match samples OR As
selected from manufacturer's'full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.084-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),
as directed, nominalithickness.

1) Exterior Finish:)» 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
flugropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Coloriy As indicated by manufacturer's designations OR Match samples OR As
selected’from manufacturer's full range, as directed.

c. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. Maijor-Rib Spacing: 6 inches (152 mm) OR 8 inches (203 mm) OR 9 inches (229 mm) OR
12 inches (305 mm), as directed, o.c.

e. Panel Coverage: 24 inches (610 mm) OR 36 inches (914 mm), as directed.

f. Panel Height: 0.625 inch (16 mm) OR 0.75 inch (19 mm) OR 1.0 inch (25 mm) OR 1.25
inches (32 mm) OR 1.5 inches (38 mm), as directed.

4. Reverse-Rib-Profile, Exposed-Fastener Metal Wall Panels: Formed with recessed, trapezoidal

major valleys and intermediate stiffening valleys symmetrically spaced OR flat pan, as directed,
between major valleys.

a.

June 2021

Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
m) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.
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1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer, OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropelymer “OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directéd.

2) Color: As indicated by manufacturer's designations OR, Match, samples OR As
selected from manufacturer's full range, as directed.

C. Major-Rib Spacing: 12 inches (305 mm) o.c.

d. Panel Coverage: 36 inches (914 mm).

e. Panel Height: 1.25 inches (32 mm).

5. Vee-Rib-Profile, Exposed-Fastener Metal Wall Panels: Formed with raised; V-shaped ribs and

recesses that are approximately same size, evenly spaced across panel width, and with
rib/recess sides angled at approximately 45 degrees.

a.

e.

f.

Material: Zinc-coated (galvanized) steel sheet;0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040éinch (1402-mm) OR 0.052-inch (1.32-mm) OR
0.064-inch (1.63-mm), as directed, nominalthicknhess:

1) Exterior Finish:  2-coat fluorepolymer. OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica flooropolymer “OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturen's designations OR Match samples OR As
selected from manufdcturer's full range, as directed.

Material: Aluminum-zing alloy-coatedusteel sheet, 0.022-inch (0.56-mm) OR 0.028-inch

(0.71-mm) OR 0.034-in¢h, (0.86*mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm)

OR 0.064-inch (1.63-mm);;as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropalymer OR Mica»fluoropolymer OR Metallic fluoropolymer OR FEVE
fluorepolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected fromimanufacturer's full range, as directed.

Matérial: "Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR 0.050 inch

(127 mm), as directed, thick.

1) Exterior] Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

Rib Spacing: 5.3 inches (135 mm) OR 7.2 inches (183 mm) OR 12 inches (305 mm), as

directed, o.c.

Panel Coverage: 30 inches (762 mm) OR 32 inches (813 mm) OR 36 inches (914 mm)

OR 40 inches (1016 mm), as directed.

Panel Height: 1.375 inches (35 mm) OR 1.5 inches (38 mm) OR 1.75 inches (44 mm) OR

2.0 inches (51 mm) OR 3.0 inches (76 mm), as directed.

6. Box-Rib-Profile, Exposed-Fastener Metal Wall Panels: Formed with raised, box-shaped ribs,
evenly spaced across panel width, and with rib/recess sides angled 60 degrees or more.

a.

Metal Wall Panels

Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.
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1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),
as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluerepolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic #fluoropelymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, ag directed.

2) Color: As indicated by manufacturer's designations QR Match samples OR As
selected from manufacturer's full range, as directed.

C. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR,0.040%hch (%.62°'mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer’ OR @3-€oat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer "QOR4&Metallic| fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR PlastisoldOR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturers'full range, as directed.

d. Rib Spacing: 2.67 inches (68 mm){OR 440"inchésp(102 mm) OR 5.3 inches (135 mm) OR
6.0 inches (152 mm), as directed, o.C.

e. Panel Coverage: 24 inches (610%hm) OR 28 inches (711 mm) OR 30 inches (762 mm)
OR 32 inches (813 mm) @R 36 inchaes\(914'mm), as directed.

f. Panel Height: 0.625,inch (16 mm) OR 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 2.0
inches (51 mm), asd@directed.

7. Deep-Box-Rib-Profile, Exposed-FastenerMetal Wall Panels: Formed with raised, box-shaped
ribs, evenly spaced atross panel width, and with rib/recess sides angled more than 60 degrees.
a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-

mm) ORg0.040-inch¥fd.02-mm) OR 0.052-inch (1.32-mm) OR 0.064-inch (1.63-mm), as

directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
flugropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluorepelymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: WAs indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.864mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm) OR 0.064-inch (1.63-mm),
asydirected, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

C. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR 0.050 inch
(1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. Rib Spacing: 12 inches (305 mm) o.c.

e. Panel Coverage: 24 inches (610 mm).

f. Panel Height: 3.0 inches (76 mm) OR 4.0 inches (102 mm), as directed.
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F. Concealed-Fastener, Lap-Seam Metal Wall Panels

1. General: Provide factory-formed metal wall panels designed to be field assembled by lapping
and interconnecting side edges of adjacent panels and mechanically attaching through panel to
supports using concealed fasteners and factory-applied sealant in side laps. Include accessories
required for weathertight installation.

2. Flush-Profile, Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges and
intermediate stiffening ribs symmetrically spaced OR flat pan, as directed, between panel edges;
with flush joint between panels.

a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0:0834-inch (0.86-

mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed,mominalithickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluorepolymer OR\ 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropelymer OR ' FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations,OR Mateh samples OR As
selected from manufacturer's full range, as directedd

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch/(0°Z4-mm)”OR 0.034-inch

(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.824mm), as directed, nominal

thickness.

1) Exterior Finish:  2-coat fluoropolymermOR 3-coat “fldoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymér OR), Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyestér OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's fullrange, as directed.

C. Material: Aluminum sheet, 0.032 jdeh (0.84wmm) @R 0.040 inch (1.02 mm) OR 0.050 inch

(1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat| fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR AMica flueropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR¢Siliconized “palyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicatedyby manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. Panel Coverageé: 12 inches (309mm), as directed.
e. Panel Height= 0 inch (25 mm) OR 1.5 inches (38 mm), as directed.
3. Reveal-Joint, Concealed:Fastener Metal Wall Panels: Formed with vertical panel edges and

intermediate _stiffening ribsisymmetrically spaced OR flat pan, as directed, between panel edges;

with narrowreveal jeint between panels.

a. Material: Zine-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-
mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal thickness.
1) Exterior ' Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat

flueropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

C. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR 0.050 inch
(1.27 mm), as directed, thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE

Metal Wall Panels June 2021
07461600 - 10 County of San Bernardino




SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. Panel Coverage: 12 inches (305 mm).
e. Panel Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm), as directed.
4. Wide-Reveal-Joint, Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges

and stepped profile between panel edges resulting in wide reveal joint between panels.

a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-m@)OR 0.034-inch (0.86-
mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as difected,"neminal thickness.
1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat

fluoropolymer OR Mica fluoropolymer OR Metallic* fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as direeted.

2) Color: As indicated by manufacturer's designations!OR Mateh samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel shéet, 0.028%iheh (0:71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-ipeh" (1.32-mm), as directed, nominal
thickness.

1) Exterior Finish:  2-coat fluoropelymer OR“3<€oat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluofopolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer'sidesignations OR Match samples OR As
selected from manufacturer's full range, as directed.

C. Material: Aluminum sheetg0.032%aeh (0.81 mm) OR 0.040 inch (1.02 mm) OR 0.050 inch
(1.27 mm), as directed, thick.

1) Exterior Finish: {2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer "OR “Mica flugropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR, Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as dirécted.

2) Color: Astin@icated by manufacturer's designations OR Match samples OR As
selected from'manufacturer's full range, as directed.

d. Panel,Coverage: 12 inehes (305 mm).
e. Papél'Height: 1.5 inches (38 mm).
5. V-Groove-Profilej Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges and

intermediate stiffening ribs symmetrically spaced OR flat pan, as directed, between panel edges.
a, Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-
m),\@s directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

C. Panel Coverage: 6 inches (152 mm) OR 8 inches (203 mm) OR 12 inches (305 mm), as

directed.
d. Panel Height: 0.625 inch (16 mm) OR 1.25 inches (32 mm), as directed.
6. Tapered-Rib-Profile, Concealed-Fastener Metal Wall Panels: Formed with raised, trapezoidal

major ribs and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed,
between major ribs.

June 2021 Metal Wall Panels
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a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-

mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropelymer “OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluorgpolymer OR\, FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR“Match“samplegs' OR As
selected from manufacturer's full range, as directed.

C. Panel Coverage: 12 inches (305 mm) OR 14 inches (356 4fim), as directed.
d. Panel Height: 1.0 inch (25 mm) OR 1.5 inches (38 mm)gas directed:
7. Curved-Rib-Profile, Concealed-Fastener Metal Wall Panels: Formed with raised, curved-side

major ribs and flat pan between major ribs; with reveal joint between panels.

a. Material: Zinc-coated (galvanized) steel sheet, 0:828-inch (0.742mm) OR 0.034-inch (0.86-
mm) OR 0.040-inch (1.02-mm) OR 0.052-inchf(1.32-mm), as directed, nominal thickness.
1) Exterior Finish:  2-coat fluoropolymer QR 3-coat fluoropolymer OR 4-coat

fluoropolymer OR Mica fluoropolymer 4/OR““Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's ‘designations OR Match samples OR As
selected from manufacturer's full range,as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inchg(1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal
thickness.

1) Exterior Finish:"()2-ceat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR“Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samplesAs selected
fromahanufacturer's full range, as directed.

C. Material: ‘Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR 0.050 inch
(1.27 mum), as directed, thick.

1) Exterior Finish?” 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropglymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropalymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color:™ As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. PanelCoverage: 12 inches (305 mm).

e. Panel Height: 0.875 inch (22 mm) OR 1.5 inches (38 mm), as directed.

8. Creased-Profile, Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges and

center-creased pan between panel edges; with flush joint between panels.

a.

Metal Wall Panels

Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-

mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch

(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal

thickness.
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1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

c. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluerepolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol ORfClear‘anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations QR Match samples OR As
selected from manufacturer's full range, as directed.

d. Panel Coverage: 12 inches (305 mm).

e. Panel Height: 1.5 inches (38 mm).

9. Creased-Rib-Profile, Concealed-Fastener Metal Wall Panels#®3Eormed with raised, center-
creased, trapezoidal major ribs; with reveal joint between panels.

a. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (@.71-mm) OR 0.034-inch (0.86-
mm) OR 0.040-inch (1.02-mm) OR 0.052sinch (1.32-mm)g@s directed, nominal thickness.
1) Exterior Finish:  2-coat flugropolymer OR 3-coat fluoropolymer OR 4-coat

fluoropolymer OR Mica fl@oropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester ORIPlastisol, as directed.

2) Color: As indicated by.manufacturer's designations OR Match samples OR As
selected from manufacturer'sifull range, as directed.

b. Material: Aluminum-zing alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-in¢h, (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal
thickness.

1) Exterior Finish: , 2-coatgffluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer @R Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymerOR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
Selected from manufacturer's full range, as directed.

C. Matérial;, Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thiek.

1) Exterior. Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

d. Panel Coverage: 12 inches (305 mm).

e. Panel Height: 0.875 inch (22 mm) OR 1.5 inches (38 mm), as directed.

Metal Liner Panels

1. General: Provide factory-formed metal liner panels designed for interior side of metal wall panel
assemblies and field assembled by lapping and interconnecting side edges of adjacent panels
and mechanically attaching through panel to supports using concealed fasteners and factory-
applied sealant in side laps. Include accessories required for a complete installation.

2. Flush-Profile Metal Liner Panels: Solid OR Perforated, as directed, panels formed with vertical
panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed,
between panel edges; with flush joint between panels.

a.

June 2021

Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch (0.86-

mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

Metal Wall Panels
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2) Color: As indicated by manufacturer's designations OR Match samples OR As
selected from manufacturer's full range, as directed.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as directed, nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: As indicated by manufacturer's designations OR Match_samples OR As
selected from manufacturer's full range, as directed.

c. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1402 mm), as ‘directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluQrepolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic,, fluoropolymend OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisel’OR| Clear ‘ahodized OR Color
anodized, as directed.

2) Color: As indicated by manufacturer's designationsdOR Match samples OR As
selected from manufacturer's full range, as directed.

d. Panel Coverage: 12 inches (305 mm) OR 16 _iaehes (406 mm)¢OR 24 inches (610 mm)
OR 36 inches (914 mm), as directed.

e. Panel Height: 1.5 inches (38 mm) OR 240 inches (51 mm) OR 3.0 inches (76 mm), as
directed.

f. Acoustical Performance: Where sound-absorption requirement is indicated, fabricate
interior liner panels with 1/8-inch- /8~-mm-)‘diameter holes uniformly spaced approximately
1000 holes/sq. ft. (10 750 holes/sgy m).

1) NRC of not less than 0.65 OR 0.85 OR 1.00, as directed, when tested according to
ASTM C 423.

H. Metal Soffit Panels
1. General: Provide factory-formedi¥metal soffit panels designed to be installed by lapping and
interconnecting side edges of adjaeent panels and mechanically attaching through panel to
supports using concealed fasteners and factory-applied sealant in side laps. Include accessories
required for weathértight installation.

2. Metal Soffit Panels: Mateh profile and material of metal wall panels.
a. Finish:Match finishhand color of metal wall panels OR As indicated on Drawings, as
dirgcted.
b. Sealant: Factory applied within interlocking joint.

3. Flush-Profile Metal Soffit Panels: Solid OR Perforated, as directed, panels formed with vertical
panel, edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as directed,
between, paneliedges; with flush joint between panels.

a. Material: Same material, finish, and color as metal wall panels.

b. Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color:  Match finish and color of metal wall panels OR As indicated by
manufacturer's designations OR Match samples OR As selected from
manufacturer's full range, as directed.

C. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm),
as directed, nominal thickness.

Metal Wall Panels June 2021

07461600 - 14 County of San Bernardino



SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color:  Match finish and color of metal wall panels OR As indicated by
manufacturer's designations OR Match samples OR As selected from
manufacturer's full range, as directed.

d. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluerepolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic #fluoropelymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol ©OR Clear anodized OR Color
anodized, as directed.

2) Color:  Match finish and color of metal wallipanels) OR #As indicated by
manufacturer's designations OR Match _samplesh OR')\As selected from
manufacturer's full range, as directed.

e. Material: Copper sheet, 16-0z./sq. ft. weight (05-mmhi€kness)’OR 20-0z./sq. ft. weight
(0.68-mm thickness), as directed.

1) Exterior Finish: Brushed satin (lacquered) ORMirror polished, as directed.

f. Panel Coverage: 8 inches (203 mm) OR#12 inches (3084mm) OR 16 inches (406 mm) OR
20 inches (508 mm), as directed.

g. Panel Height: 0.875 inch (22 mmyfOR 1.0 inch (25 mm) OR 1.5 inches (38 mm) OR 3.0
inches (76 mm), as directed.

h. Sealant: Factory applied within,interlocking joint.

4. Reveal-Joint-Profile Metal Soffit Panels:< Solidi®@R Perforated, as directed, panels formed with
vertical panel edges and intermediate stiffening” ribs symmetrically spaced OR flat pan, as
directed, between panel edgesj with recessed reveal joint between panels.

a. Material: Same material, finish, and €olor as metal wall panels.

b. Material: Zinc-coated (galvanized)'steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch (0.71-
mm) OR 0.034sinch (@86-mm) OR 0.040-inch (1.02-mm) OR 0.052-inch (1.32-mm), as
directed, nominalithickness.

1) Exterior Finishy,  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color: Match finish and color of metal wall panels OR As indicated by
manufacturer's designations OR Match samples OR As selected from
manufacturer's full range, as directed.

c. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

2) Color:  Match finish and color of metal wall panels OR As indicated by
manufacturer's designations OR Match samples OR As selected from
manufacturer's full range, as directed.

d. Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as directed,
thick.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

2) Color:  Match finish and color of metal wall panels OR As indicated by
manufacturer's designations OR Match samples OR As selected from
manufacturer's full range, as directed.

e. Panel Coverage: 8 inches (203 mm) OR 12 inches (305 mm) OR 16 inches (406 mm) OR
20 inches (508 mm), as directed.
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f. Panel Height: 0.75 inch (19 mm) OR 1.0 inch (25 mm) OR 1.5 inches (38 mm), as
directed.

5. V-Groove-Profile Metal Soffit Panels: Solid OR Perforated, as directed, panels formed with
vertical panel edges and intermediate stiffening ribs symmetrically spaced OR flat pan, as
directed, between panel edges; with V-groove joint between panels.

a. Material: Same material, finish, and color as metal wall panels.
b. Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) nominal thickness.

1) Exterior Finish:  2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer, OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directeds

2) Color:  Match finish and color of metal wall panels @R As indicated by
manufacturer's designations OR Match samples OR 'As, selected from
manufacturer's full range, as directed.

C. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch®)0.7 1<) nominal
thickness.

1) Exterior Finish:  2-coat fluoropolymer OR &-coat Aflueropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallie fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, asydirected.

2) Color:  Match finish and color of metal wall panels” OR As indicated by
manufacturer's designations OR Maich{\samples OR As selected from
manufacturer's full range, as directed:

d. Material: Aluminum sheet, 0.024 inch (0.65wnm) OR“0:082 inch (0.81 mm), as directed,
thick.

1) Exterior Finish:  2-coat Afluoropolymeri’)©OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica [fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed

2) Color:  Match fibish and colomfof metal wall panels OR As indicated by
manufacturer's “designations OR Match samples OR As selected from
manufacturer's full rarge, as directed.

e. Panel Coverageg6 inches (982 mm) OR 12 inches (305 mm) OR 14 inches (356 mm), as
directed.

f. Panel Height:“O»375 inch (10 mm) OR 0.44 inch (11 mm) OR 0.50 inch (13 mm) OR 0.625
inch (16 mm), as'directed.

l. Accessories
1. Wall Panel Accessories: Provide components required for a complete metal wall panel assembly
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillersy, closure strips; ‘and similar items. Match material and finish of metal wall panels, unless
otherwise indicated:

a. Clesures: Provide closures at eaves and rakes, fabricated of same metal as metal wall
panels.

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

c. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips;
cut or premolded to match metal wall panel profile. Provide closure strips where indicated
or necessary to ensure weathertight construction.

2. Flashing and Trim: Formed from 0.018-inch (0.46-mm) minimum thickness, zinc-coated
(galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.
Provide flashing and trim as required to seal against weather and to provide finished appearance.
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with
same finish system as adjacent metal wall panels.
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Fabrication

1. General: Fabricate and finish metal wall panels and accessories at the factory to greatest extent
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated
performance requirements demonstrated by laboratory testing. Comply with indicated profiles
and with dimensional and structural requirements.

2. Fabricate metal wall panels in a manner that eliminates condensation on interior side of panel
and with joints between panels designed to form weathertight seals.

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

4, Fabricate metal wall panel joints with factory-installed captive gaskets or separator strips that

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

5. Sheet Metal Accessories: Fabricate flashing and trim to comply with regommendations in
SMACNA's "Architectural Sheet Metal Manual" that apply to,the design, dimensions, metal, and
other characteristics of item indicated.

a. Form exposed sheet metal accessories that aré withoutféxeessive oil canning, buckling,
and tool marks and that are true to line and levels,indicated, with exposed edges folded
back to form hems.

b. Seams for Aluminum: Fabricate nonmoving seams withiflat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for\additional strength.

C. Seams for Other Than Aluminumy Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, forM 'seamsyand solder.

d. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate
elastomeric sealant to comply withtSMACNA standards.

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

f. Fabricate cleats and attachment devices from same material as accessory being anchored

or from compatible; noncorrosivegmetal recommended by metal wall panel manufacturer.

1) Size: ASsirecommended by SMACNA's "Architectural Sheet Metal Manual" or metal
wall panel ‘manufacturer for application but not less than thickness of metal being
secured.

General Finish Réquirements
1. Comply “with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendationsor applying and designating finishes.

2. Protect mechanical“and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.
3. Appearance |of Finished Work: Variations in appearance of abutting or adjacent pieces are

aceeptable if they are within one-half of the range of approved Samples. Noticeable variations in
the “same’ piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

EXECUTION

Preparation
1. Miscellaneous Framing: Install subgirts, base angles, sills, furring, and other miscellaneous wall
panel support members and anchorages according to ASTM C 754 and metal wall panel
manufacturer's written recommendations.
a. Soffit Framing: Wire-tie or clip furring channels to supports, as required to comply with
requirements for assemblies indicated.

Thermal Insulation Installation
1. Board Insulation: Extend insulation in thickness indicated to cover entire wall. Comply with
installation requirements in Division 07 Section "Thermal Insulation”.

Metal Wall Panels
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a. Erect insulation horizontally and hold in place with Z-shaped furring members spaced 24
inches (610 mm) o.c. Attach furring members to substrate with screws spaced 24 inches
(610 mm) o.c.

b. Retain insulation in place by metal clips and straps or integral pockets within panels,

spaced at intervals according to insulation manufacturer's instructions. Maintain cavity
width between insulation and metal liner panel of dimension indicated.
2. Blanket Insulation: Install insulation concurrently with metal wall panel installation, in thickness
indicated to cover entire wall, according to manufacturer's written instructions and as follows:
a. Set vapor-retarder-faced insulation with vapor-retarder facing building exterior,OR building
interior OR as indicated on Drawings, as directed. Do not obstructéventilation spaces,
except for firestopping.

b. Tape joints and ruptures in vapor retarder, and seal each continuousarea of insulation to
surrounding construction to ensure airtight installation.
C. Install insulation straight and true in one-piece lengths. .Comply, with<the following

installation method:
1) Over-Framing Installation: Extend insulation overfand pefpendicular’to top flange of
framing members.
d. Retainer Strips: Install retainer strips at each longitudinal insulationgeint, straight and taut,
nesting with framing to hold insulation in place.

C. Metal Wall Panel Installation
1. General: Install metal wall panels according to manufacturer'siWritten instructions in orientation,
sizes, and locations indicated on Drawingssmlnstall panels perpendicular to girts and subgirts
unless otherwise indicated. Anchor métal wallypanels and other components of the Work
securely in place, with provisions for thefmal and structural movement.

a. Commence metal wall panel installation and install minimum of 300 sq. ft. (27.8 sg. m.) in
presence of factory-authorized representative.

b. Shim or otherwise plumbfsubstrates receiving metal wall panels.

C. Flash and seal metal wall panels at perimeter of all openings. Fasten with self-tapping

screws. Do not begin installation until weather barrier and flashings that will be concealed

by metal wall panels are installed.

Install screw fasteners in predrilled holes.

Locate and&$pace fastenings in uniform vertical and horizontal alignment.

Install flashing andirim as metal wall panel work proceeds.

Locate panel splicesoever, but not attached to, structural supports. Stagger panel splices

andfend lapsito avoid a’four-panel lap splice condition.

h. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete and elsewhere as indicated or, if not indicated, as necessary for waterproofing.

i. Aligmybottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping screws.
Fastenflashings and trim around openings and similar elements with self-tapping screws.

@™o

j Provide weathertight escutcheons for pipe and conduit penetrating exterior walls.
2. Fasteners:

a. Steel Wall Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use
galvanized steel fasteners for surfaces exposed to the interior.

b. Aluminum Wall Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to
the exterior; use aluminum or galvanized steel fasteners for surfaces exposed to the
interior.

C. Copper Wall Panels: Use copper, stainless-steel or hardware-bronze fasteners.

d. Stainless-Steel Wall Panels: Use stainless-steel fasteners.

3. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect
against galvanic action as recommended by metal wall panel manufacturer.
4, Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for

weathertight performance of metal wall panel assemblies. Provide types of gaskets, fillers, and
sealants indicated or, if not indicated, types recommended by metal wall panel manufacturer.

Metal Wall Panels June 2021
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a. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel.
Seal side joints where recommended by metal wall panel manufacturer.

b. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants".

Lap-Seam Metal Wall Panels: Fasten metal wall panels to supports with fasteners at each
lapped joint at location and spacing recommended by manufacturer.

a. Lap ribbed or fluted sheets one full rib corrugation. Apply panels and associated items for
neat and weathertight enclosure. Avoid "panel creep” or application not true to line.

b. Provide metal-backed washers under heads of exposed fasteners bearing on weather side
of metal wall panels.

C. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use
proper tools to obtain controlled uniform compression for positive seal without rupture of
washer.

d. Install screw fasteners with power tools having controlled“terque“adjusted to compress

washer tightly without damage to washer, screw(threads, or panels. Install screws in
predrilled holes.

e. Provide sealant tape at lapped joints of metal wall" panels and between panels and
protruding equipment, vents, and accessories.
f. Apply a continuous ribbon of sealant tape to weather=side surface of fastenings on end

laps; on side laps of nesting-type panels; on side laps of corrugated nesting-type, ribbed,
or fluted panels; and elsewhere as#ieeded 0 make panels weathertight.
g. At panel splices, nest panels with“minimum~6=iaeh (152-mm) end lap, sealed with butyl-
rubber sealant and fastened together by interlocking clamping plates.
Zee Clips: Provide Zee clips of gize indicated or, if not indicated, as required to act as standoff
from subgirts for thickness of ingulation indicated.“Attach to subgirts with fasteners.
Metal Liner Panels: Install panels on exterior side of girts with girts exposed to the interior OR
interior side of girts with flush appearance/on the inside OR girts as indicated on Drawings, as
directed.
Fire-Rated Metal Wall \Panel Assemblies: Install metal liner panels on exterior side of girts,
fastening through faces offpanels, with girts exposed to the interior. Install subgirts horizontally,
fastened to legs)of metal liner panels. Install substrate board as indicated in Division 06 Section
"Sheathing",4in number of layers required for fire rating, over subgirts, attached with board
fasteners £Install second set of subgirts horizontally, fastened through substrate board into first
set of subgirts. “Install exterior metal wall panels, fastened to second set of subgirts.
a. Comply with )L OR FMG, as directed, requirements for fire-rated construction.

Metal Soffit Panel Installation

In, addition to| complying with requirements of "Metal Wall Panel Installation, General" Article,

install metalfsoffit panels to comply with the requirements of this article.

MetaliSoffit Panels: Provide metal soffit panels full width of soffits. Install panels perpendicular to

support framing.

a. Flash and seal panels with weather closures where metal soffit panels meet walls and at
perimeter of all openings.

Accessory Installation

D.
1.
2.
E.
1.
2.
June 2021

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

a. Install components required for a complete metal wall panel assembly including trim,
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and
similar items.

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.

a. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to form

Metal Wall Panels
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hems. Install sheet metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

b. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (605
mm) 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 (25 mm) deep, filled with mastic sealant
(concealed within joints).

F. Field Quality Control

1.

2.

Testing Agency: Engage a qualified independent testing and inspecting agency to perform field
tests and inspections and prepare test reports, as directed by the Owner.

Water Penetration: Test areas of installed system indicated on Drawings forieompliance with
system performance requirements according to ASTM E 1105 at miaimum differential pressure of
20 percent of inward-acting, wind-load design pressure as definéd by SEI/ASEE 7, but not less
than 6.24 Ibf/sq. ft. (300 Pa).

Water-Spray Test: After completing the installation of 75-foot- {284M-) by-2-story minimum area
of metal wall panel assembly, test assembly for water penetration“aecording to AAMA 501.2 in a
2-bay area directed by the Owner.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect and
test completed metal wall panel installation, including accessories.

Remove and replace metal wall panels where tests and inspéctions indicate that they do not
comply with specified requirements.

Additional tests and inspections, at Conftractor's, expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

G. Cleaning And Protection

1.

Remove temporary protectivegeoverings andistrippable films, if any, as metal wall panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal wall panel installation, clean finished surfaces as recommended by metal wall
panel manufacturer. Maintain in a clean condition during construction.

After metal wall panélinstallation, clear weep holes and drainage channels of obstructions, dirt,
and sealant.

Replace metal wall panels that have been damaged or have deteriorated beyond successful
repair by finishgtouchup or'similar minor repair procedures.

END OF SECTION 07 46 16 00
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SECTION 07 46 16 00a - METAL PLATE WALL PANELS

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for metal plate wall panels.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. Jemolitionyand removal of
materials shall be as required to support the work.

B. Summary

1. Section includes metal plate wall panels.
C. Definition
1. Metal Plate Wall Panel Assembly: Metal plate wall panéls, attachment system components,

miscellaneous metal framing, and accessories necessary) forda complete weathertight wall
system.

D. Performance Requirements

1.

June 2021

General Performance: Metal plate wallypanel assemblies shall comply with performance
requirements without failure due_tomdefective manufacture, fabrication, installation, or other
defects in construction.
Delegated Design:  Design [metal plate) wall panel assembly, including comprehensive
engineering analysis by a gualified professional engineer, using performance requirements and
design criteria indicated.
Air Infiltration: Air leak@ge thraugh assembly of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m)
of wall area when testedhaceording to ASTM E 283 at the following test-pressure difference:
a. Test-Pressure Difference: 1.57 Ibf/sq. ft. (75 Pa) which is equivalent to a 25-mph (40-
km/h) wibd.
Water Pengfration under Static Pressure: No water penetration when tested according to
ASTM E 331 ahthe following test-pressure difference:
a. Test-Pressure Difference: 6.24 Ibf/sq. ft. (300 Pa) which is equivalent to a 50-mph (80-
km/h) wind.
Water Penetration under Dynamic Pressure: No evidence of water leakage when tested
according to AAMA 501.1 under dynamic pressure equal to 20 percent of inward-acting, wind-
load design pressure of not less than 6.24 Ibf/sq. ft. (300 Pa) {which is equivalent to a 50-mph
(80=km/h) wind} and not more than 12 Ibf/sq. ft. (575 Pa).
a. Water Leakage: As defined according to AAMA 501.1.
OR
Water Leakage: Uncontrolled water infilirating the system or appearing on system's
normally exposed interior surfaces from sources other than condensation. Water
controlled by flashing and gutters that is drained back to the exterior and cannot damage
adjacent materials or finishes is not water leakage.
Structural Performance: Provide metal plate wall panel assemblies capable of withstanding the
effects of the following loads and stresses within limits and under conditions indicated, based on
testing according to ASTM E 330:
a. Wind Loads: Determine loads based on the following minimum design wind pressures:
1) Uniform pressure of 20 Ibf/sq. ft. (957 Pa) OR 30 Ibf/sq. ft. (1436 Pa), as directed,
acting inward or outward.

OR
Uniform pressure as indicated on Drawings.
b. Deflection Limits: Metal plate wall panel assemblies shall withstand wind loads with

horizontal deflections no greater than 1/180 OR 1/240, as directed, of the span.

Metal Plate Wall Panels
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Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes by preventing buckling, opening of joints, overstressing of components, failure of joint

sealants, failure of connections, and other detrimental effects. Base calculations on surface

temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

a. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

E. Submittals

1.
2.

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation layouts of metal plate wall panels;ydetails of
edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings,
closures, and accessories; and special details. Distinguish among factory=pshop-, and field-
assembled work.

Samples: For each type of exposed finish required.

Delegated-Design Submittal: For metal plate wall panel assemblyiindicated, to ‘comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

Coordination Drawings: Exterior elevations, drawn to scale and“coeordinating penetrations and
wall-mounted items.

Product Test Reports.

Field quality-control reports.

Maintenance Data.

Warranties: Sample of special warranties.

uality Assurance

Installer Qualifications: An employer of Workers trained and approved by manufacturer.

Testing Agency Qualifications: Qualified"aecordingdo ASTM E 329 for testing indicated.
Fire-Resistance Ratings: Whefe indicated,“provide metal plate wall panels identical to those of
assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.

Preinstallation Conferenee: Conductieonference at Project site.

G. Delivery, Storage, And Handling

1.

2.

3.

Deliver components, metal plate wall panels, and other manufactured items so as not to be

damaged or defermed. Package panels for protection during transportation and handling.

Unload, store, andyerect metal plate wall panels in a manner to prevent bending, warping,

twisting, [and surface damage.

Stack metal plate wall panels horizontally on platforms or pallets, covered with suitable

weathertight, and ventilated covering. Store panels to ensure dryness, with positive slope for

drainage, of water.” Do not store panels in contact with other materials that might cause staining,

denting, onother surface damage.

Retain‘strippable protective covering on metal plate wall panel for period of installation.

Protect foam-plastic insulation as follows:

a. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

b. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to
Project site before installation time.

C. Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.

H. Warranty

1.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal plate wall panel assemblies that fail in materials or workmanship
within specified warranty period.

a. Warranty Period: Two years from date of Final Completion.

Metal Plate Wall Panels June 2021
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2. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees
to repair finish or replace metal plate wall panels that show evidence of deterioration of factory-
applied finishes within specified warranty period.

a. Finish Warranty Period:
1) 20 years from date of Final Completion for fluoropolymer finish.
2) 10 years from date of Final Completion for siliconized polyester.

PRODUCTS

Panel Materials

1. Aluminum Plate: ASTM B 209 (ASTM B 209M). Alloy and temper as recommended by
manufacturer for application.

2. Copper Plate: ASTM B 152/B 152M, solid copper alloy.

3. Panel Sealant: ASTM C 920; elastomeric polyurethaneg polysulfide, ‘ansilicone sealant; of type,
grade, class, and use classifications required to seal joints in/metalplate’'wall panels and remain
weathertight; and as recommended in writing by panel manufacturer.

Miscellaneous Metal Framing

1. Miscellaneous Metal Framing, General: ASTM € 645, cold-formed metallic-coated steel sheet,
ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized OR ASTM A 653/A 653M, G60 (Z180) hot-
dip galvanized, as directed, or coating ‘with .&quivalent” corrosion resistance unless otherwise

indicated.

2. Subgirts:  Manufacturer's standard C-“@r, Z-shaped sections, 0.064-inch (1.63-mm) nominal
thickness.

3. Zee Clips: 0.079-inch (2.01=mm)\nominal thickness.

4. Base or Sill Angles OR Channels;as directed: 0.079-inch (2.01-mm) nominal thickness.

5. Hat-Shaped, Rigid Furring Channels:
a. Nominal Thickness: As indicated OR As required to meet performance requirements OR

0.025 inch (0.64 mm) OR 0.040 inch (1.02 mm), as directed.

b. Depth: As indicated QR 7/8 inch (22 mm) OR 1-1/2 inches (38 mm), as directed.

6. Cold-Rolled#urring Channels:@Minimum 1/2-inch- (13-mm-) wide flange.

a. NominalThickness: As indicated OR As required to meet performance requirements OR
0.064 inch(1.63 mm), as directed.

b. Bepth: As indicated OR 3/4 inch (19 mm), as directed.

(of Furring Brackets: Adjustable, corrugated-edge type of steel sheet with nominal thickness
of 0.040 inch (1.02 mm).

d. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-)
diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire.

7. Fasteners for Miscellaneous Metal Framing: Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten miscellaneous metal framing members to
substrates.

Miseellaneous Materials

1. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy and temper recommended by
manufacturer for type of use and finish indicated.

2. Panel Fasteners: Self-tapping screws; bolts and nuts; self-locking rivets and bolts; end-welded
studs; and other suitable fasteners designed to withstand design loads. Provide exposed
fasteners with heads matching color of metal wall panels by means of plastic caps or factory-
applied coating. Provide EPDM, PVC, or neoprene sealing washers.

Metal Plate Wall Panels

1. Metal Plate Wall Panels: Provide factory-formed, metal plate wall panels fabricated from single
sheets of metal formed into profile for installation method indicated. Include attachment system
components, panel stiffeners, and accessories required for weathertight system.

Metal Plate Wall Panels
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a. Material: Tension-leveled, smooth aluminum sheet, ASTM B 209 (ASTM B 209M), 0.120
inch (3.05 mm) OR 0.125 inch (3.18 mm) OR 0.1875 inch (4.76 mm) OR 0.190 inch (4.82
mm), as directed, thick.

b. Panel Depth: 2 inches (51 mm) OR As indicated on Drawings, as directed.

C. Exterior Finish: Two-coat fluoropolymer OR Three-coat fluoropolymer OR Four-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE fluoropolymer
OR Clear anodized OR Color anodized, as directed.
1) Color: As indicated by manufacturer's designations OR Match samples OR As

selected from manufacturer's full range, as directed.

2. Attachment System Components: Formed from extruded aluminum.
a. Provide internal drainage system that allows individual panels to be ifistalled and\removed
without disturbing adjacent panels.
b. Include manufacturer's standard subgirts, perimeter extrusions,htracksy), and¢{ drainage
channels, panel stiffeners, panel clips and anchor channels, as,applicable.
C. Alignment Pins: Stainless steel.

E. Accessories
1. Metal Plate Wall Panel Accessories: Provide components required, for @ complete metal plate
wall panel assembly including trim, copings, fasciae, mullions, sills, caraer units, clips, flashings,
sealants, gaskets, fillers, closure strips, and similarfitems., Match material and finish of panels
unless otherwise indicated.
2. Flashing and Trim: Same material, finish, and)color as“adjacent metal plate wall panels,
minimum 0.030 inch (0.76 mm) thick unless_otherwise indicated.

F. Fabrication
1. General: Fabricate and finish metal plate wall panels and accessories at the factory to greatest
extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill
indicated performance requirements demonstrated by laboratory testing. Comply with indicated
profiles and with dimensional and strdctural requirements.

2. Fabricate metal plate wall panels¥fin a manner that eliminates condensation on interior side of
panel and with joints between panelsidesigned to form weathertight seals.
3. Metal Plate Wall Panels: Fabricate“panels with panel stiffeners as required to comply with

deflection limits. #Weld and grind panel corners smooth. Fabricate panels to the following

dimensional tolerances:

a. Lengthgand Width: "Plus or minus 0.032 inch (0.81 mm) up to 48 inches (1219 mm); 0.064
inch’(1.63 mm) more than 48 inches (1219 mm).

b. Diagonal: Plus\or minus 0.1875 inch (4.76 mm).

C. Panel Bow: Not more than 0.2 percent of panel width or length up to 0.1875 inch (4.76
mm)maximum.

d. ThicknessiPlus or minus 0.008 inch (0.2 mm).

e. Squareness: 0.1875-inch (4.76-mm) difference between diagonal measurements.
f. Camber: 0.032 inch (0.81 mm).
4. Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in

SMAENA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other

characteristics of item indicated.

a. 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
back to form hems.

b. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.

C. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.

d. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate

elastomeric sealant to comply with SMACNA standards.
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e. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces of accessories exposed to view.

f. Fabricate cleats and attachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal recommended by metal plate wall panel
manufacturer.

1) Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal
plate wall panel manufacturer for application, but not less than thickness of metal
being secured.

G. General Finish Requirements

1.

2.

3.

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Protect mechanical and painted finishes on exposed surfaces)yfromi{damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Noticeable variations in "same ‘piece are not acceptable.
Variations in appearance of abutting or adjacent piece§ are agcéptable if'they are within one-half
of the range of approved Samples. Variations in appearance of other components are acceptable
if they are within the range of approved Samples and arejyassembled or installed to minimize
contrast.

H. Aluminum Finishes

1.

Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymerfinish containing not less than 70 percent
PVDF resin by weight in color coatgm.Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with coating afd resinitmanufacturers' written instructions.

Three-Coat Fluoropolymer: AAMA 2605.7\Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in\both color/coat and clear topcoat. Prepare, pretreat, and apply
coating to exposed metal surfaces to camply with coating and resin manufacturers' written
instructions.

Four-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent
PVDF resin by weight inicolor coat and clear coats. Prepare, pretreat, and apply coating to
exposed metalgurfaces to eomply with coating and resin manufacturers' written instructions.

Mica Fluoropolymer: AAMAR2605. 2-coat fluoropolymer finish with suspended mica flakes
containingfnotiless than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and
apply coating to.exposed metal surfaces to comply with coating and resin manufacturers' written
instrugetions.

Metallic Flueropolymer: AAMA 2605. 3-coat fluoropolymer finish with suspended metallic flakes
containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.
Prepare, prefreat, and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

FEVEWEIUoropolymer:  AAMA 2605. 2-coat fluoropolymer finish containing 100 percent
fluerinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm OR AA-M12C22A31,
Class Il, 0.010 mm, as directed, or thicker.

Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Classl, 0.018 mm OR AA-
M12C22A32/A34, Class Il, 0.010 mm, as directed, or thicker.

Concealed Finish: Apply pretreatment and 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 (0.013 mm).

l. Copper-Alloy Finishes

1.
2.

June 2021

Exposed Finish: Mill.

Exposed Finish: Finish designations prefixed by CDA comply with the system established by the

Copper Development Association for designating copper-alloy finish systems.

a. Brushed Satin: CDA M32-06x (Mechanical Finish: directionally textured, medium satin;
Coating: clear organic, air drying, as specified below):

Metal Plate Wall Panels
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1) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed for
coating copper-alloy products, applied by air spray in 2 coats per manufacturer's
written instructions, with interim drying, to a total thickness of 1 mil (0.025 mm).
b. Mirror Polished: CDA M22-06x (Mechanical Finish: buffed, specular; Coating: clear
organic, air drying, as specified below):
1) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed for
coating copper-alloy products, applied by air spray in 2 coats per manufacturer's
written instructions, with interim drying, to a total thickness of 1 mil (0.025 mm).

1.3 EXECUTION

A. Preparation
1. Miscellaneous Framing: Install subgirts, base angles, sills, furring, and, other miscellaneous metal
plate wall panel support members and anchorage according to\ ASTMC,754 and panel
manufacturer's written instructions.

B. Metal Plate Wall Panel Installation
1. General: Install metal plate wall panels accordinggte, manufacturer's” written instructions in
orientation, sizes, and locations indicated on Drawifngs. Install panels perpendicular to girts and
subgirts unless otherwise indicated. Anchor panéls and other components of the Work securely
in place, with provisions for thermal and structural mevement.

a. Commence metal plate wall panel_installation ‘and install minimum of 300 sq. ft. (27.8
sg. m) in presence of factory-authafized representative.

b. Shim or otherwise plumb substrates receiving metal plate wall panels.

C. Flash and seal metal plate wall panels with weather closures at perimeter of all openings.

Do not begin installation dntil weather barfier and flashings that will be concealed by
panels are installed.

d. Install flashing and trim“agymetal plate wall panel work proceeds.
e. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete, and elsewhere as indicated or, if not indicated, as necessary for waterproofing.
f. Provide weatheértight escutcheons for pipe and conduit penetrating exterior walls.
2. Fasteners:
a. Aluminum *Plate "Wall Panels: Use aluminum or stainless-steel fasteners for surfaces

exposedpto. the exterior and aluminum or galvanized-steel fasteners for surfaces exposed
to the interion

b. Copper Plate Wall Panels: Use copper, stainless-steel, or hardware-bronze fasteners.

3. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect
against galvanic action as recommended by metal plate wall panel manufacturer.

4. Joint Sealers:dlnstall gaskets, joint fillers, and sealants where indicated and where required for

weathertight performance of metal wall plate panel assemblies. Provide types of gaskets, fillers,
and sealantsyindicated or, if not indicated, types recommended by panel manufacturer.

a. Seal metal plate wall panel end laps with double beads of sealant, full width of panel. Seal
side joints where recommended by panel manufacturer.
b. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants".
5. Attachment System, General: Install attachment system required to support metal plate wall

panels and to provide a complete weathertight wall system, including subgirts, perimeter
extrusions, tracks, drainage channels, panel clips, and anchor channels.

a. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material joinery,
and panel-system joint seals.
6. Flange-Attachment Installation: Attach metal plate wall panels, formed with extended perimeter

flanges, to supports at locations, spacings, and with fasteners recommended by manufacturer.
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10.

1.

a. Seal horizontal and vertical joints between adjacent panels with sealant backing and
sealant. Install sealant backing and sealant according to requirements specified in Division
07 Section "Joint Sealants".

b. Seal horizontal and vertical joints between adjacent panels with manufacturer's standard
gaskets.

Clip Installation: Attach panel clips to supports at locations, spacings, and with fasteners

recommended by manufacturer. Attach flanges of metal plate wall panels to panel clips with

fasteners OR by welding, as directed, as recommended by manufacturer.

a. Seal horizontal and vertical joints between adjacent metal plate wall panels with sealant
backing and sealant. Install sealant backing and sealant according, to requirements
specified in Division 07 Section "Joint Sealants".

b. Seal horizontal and vertical joints between adjacent, metal, plate wall panels with
manufacturer's standard gaskets.

Subgirt-and-Spline Installation:  Provide manufacturer's_standardy subgirt§ and splines that
provide support and complete secondary drainage system, drainingtoythe ‘exterior at horizontal
joints. Install support system at locations, spacings, and/withyfasteners recommended by
manufacturer. Attach metal plate wall panels by interloeking perimeter extrusions attached to
panels with subgirts and splines. Fully engage integraltsubgirt<and-spline gaskets and leave
horizontal and vertical joints with open revealg, Terminate edge of panels flush with perimeter
extrusions.

a. Install metal plate wall panels tofallow individual panels to be installed and removed
without disturbing adjacent panels.
b. Do not apply sealants to joints unless otherwise indicated on Drawings.

Track-Support Installation: Provide manufacturer's standard horizontal tracks and vertical tracks
OR drain channels, as directed, that provide support and complete secondary drainage system,
draining to the exterior at horizontal joints through drain tube. Install support system at locations,
spacings, and with fastepérs recommended by manufacturer. Attach metal plate wall panels to
tracks by interlocking panel edges withgmanufacturer's standard "T" clips.

a. Install metal plate wall"panels to allow individual panels to be installed and removed
without disturbing“adjacent panels.
b. Seal horizontal and*Vertical joints between adjacent metal plate wall panels with sealant

backing and sealant. “Install sealant backing and sealant according to requirements

specified.in Division 07 Section "Joint Sealants".
Rail-Support Installation: Provide manufacturer's standard interlocking rails that provide support
and complete secondary drainage system, draining to the exterior at horizontal joints. Install rails
aidlocations, spacings, and with fasteners recommended by manufacturer. Attach metal plate
wall panels'by overlapping and interlocking support rails with perimeter rails attached to panels.
Apply sealant, foam sealant, and tape sealant at locations recommended by manufacturer.
Leave horizontal and vertical joints with open reveal.

a. Install metal plate wall panels to allow individual panels to be installed and removed
without disturbing adjacent panels.

b. Install backer plates before installing support rails.

C. Do not apply sealants to joints unless otherwise indicated on Drawings.

Rainscreen-Principle Installation: Provide manufacturer's standard pressure-equalized,

rainscreen-principle system with vertical channel that provides support and complete secondary
drainage system, draining at base of wall. Notch vertical channel to receive support pins. Install
vertical channels supported by channel brackets or adjuster angles and at locations, spacings,
and with fasteners recommended by manufacturer. Attach metal plate wall panels by engaging
horizontal support pins into notches in vertical channels and into flanges of panels. Leave
horizontal and vertical joints with open reveal.

a. Install metal plate wall panels to allow individual panels to be installed and removed
without disturbing adjacent panels.
b. Do not apply sealants to joints unless otherwise indicated on Drawings.

Accessory Installation

June 2021
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1. General: Install accessories with positive anchorage to building and weathertight mounting and
provide for thermal expansion. Coordinate installation with flashings and other components.

a. Install components required for a complete metal plate wall panel assembly including trim,
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and
similar items.

2. 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.

a. Install exposed flashing and trim that is without excessive oil canningg bucklingy and tool
marks and that is true to line and levels indicated, with exposed edges folded bagkito form
hems. Install sheet metal flashing and trim to fit substrates and to resulbin waterproof and
weather-resistant performance.

b. Expansion Provisions: Provide for thermal expansion of exposed flashing anddrim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (610
mm) of corner or intersection. Where lapped expansion proyisions cannhot be used or
would not be sufficiently weather resistant and waterpreof,” form expansion joints of
intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic sealant
(concealed within joints).

D. Erection Tolerances

1.

Installation Tolerances: Shim and align metal plate, wall"paneli@inits within installed tolerance of
1/4 inch in 20 feet (6 mm in 6 m), nonaceumulative, on level, plumb, and location lines as
indicated and within 1/8-inch (3-mm) offset of“adjoining faces and of alignment of matching
profiles.

E. Field Quality Control

1.
2.

Testing Agency: Engage a qualified testing“ageney to perform tests and inspections.

Water Penetration: Test areag)of installed system indicated on Drawings for compliance with
system performance requirementsiaccording to ASTM E 1105 at minimum differential pressure of
20 percent of inward-a¢ting, wind-lead design pressure as defined by SEI/ASCE 7, but not less
than 6.24 Ibf/sq. ft. (300 Pa).

Water-Spray Testf After completing the installation of 75-foot- (23-m-) by-2-story minimum area
of metal plate wall panellassembly, test assembly for water penetration according to AAMA 501.2
in a 2-bay areaydirected byithe Owner.

Manufacturer's Field,Service® Engage a factory-authorized service representative to inspect, test,
and adjust completedimetal plate wall panel installation, including accessories.

Metal plate wall panels will be considered defective if they do not pass tests and inspections.
Additional’ tests and’ inspections, at Contractor's expense, will be performed to determine
compliance ofifeplaced or additional work with specified requirements.

Rreparetest and inspection reports.

F. Cleaning

1.

Remove temporary protective coverings and strippable films, if any, as metal plate wall panels
are installed unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal plate wall panel installation, clean finished surfaces as recommended by
panel manufacturer. Maintain in a clean condition during construction.

After metal plate wall panel installation, clear weep holes and drainage channels of obstructions,
dirt, and sealant.

Replace metal plate wall panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.

END OF SECTION 07 46 16 00a
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SECTION 07 46 63 00 - INSULATED-CORE METAL WALL PANELS

1.1 GENERAL

A. Description Of Work:

1. This specification covers the furnishing and installation of materials for insulated-core metal wall
panels. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations4Demolition and removal of
materials shall be as required to support the work.

B. Summary

1. Section Includes:
a. Foamed-insulation-core metal wall panels.
b. Laminated-insulation-core metal wall panels.
C. Honeycomb-core metal wall panels.

C. Definitions

1. Metal Wall Panel Assembly: Insulated-coré metal wall panels, attachment system components,
miscellaneous metal framing, and aceéssories{ necessary for a complete weathertight wall
system.

D. Performance Requirements

1. General Performance: Metal wall panel assemblies shall comply with performance requirements
without failure due to defective manufaciure, fabrication, installation, or other defects in
construction.

2. Delegated Design: Design metal wall“panel assembly, including comprehensive engineering
analysis by a qualified"professional engineer, using performance requirements and design criteria
indicated.

3. Air Infiltration: #Air leakage through assembly of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m)
of wall areagvhen tested according to ASTM E 283 at the following test-pressure difference:
a. Test-Pressure Difference: 1.57 Ibf/sq. ft. (75 Pa) which is equivalent to a 25-mph (40-
km/h) wind:
4. WatergPenetrationiunder Static Pressure: No water penetration when tested according to
ASTM E 331, at the following test-pressure difference:
a. Test-Pressure Difference: 6.24 Ibf/sq. ft. (300 Pa) which is equivalent to a 50-mph (80-
km/h) wind.
5. Water Penétration under Dynamic Pressure: No evidence of water leakage when tested
according'to AAMA 501.1 under dynamic pressure equal to 20 percent of inward-acting, wind-
load design pressure of not less than 6.24 Ibf/sq. ft. (299 Pa) and not more than 12 Ibf/sq. ft. (575

Pa).

a. Water Leakage: As defined according to AAMA 501.1.
OR
Water Leakage: Uncontrolled water infiltrating the system or appearing on system's
normally exposed interior surfaces from sources other than condensation. Water
controlled by flashing and gutters that is drained back to the exterior and cannot damage
adjacent materials or finishes is not water leakage.

6. Structural Performance: Metal wall panel assemblies shall withstand the effects the following
loads and stresses within limits and under conditions indicated, based on testing according to
ASTM E 330:

a. Wind Loads: Determine loads based on the following minimum design wind pressures:
1) Uniform pressure of 20 Ibf/sq. ft. (958 Pa) OR 30 Ibf/sq. ft. (1436 Pa), as directed,
acting inward or outward.
OR
Uniform pressure as indicated on Drawings.
June 2021 Insulated-Core Metal Wall Panels
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b. Deflection Limits: Metal wall panel assemblies shall withstand wind loads with horizontal
deflections no greater than 1/180 OR 1/240, as directed, of the span.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes by preventing buckling, opening of joints, overstressing of components, failure of joint

sealants, failure of connections, and other detrimental effects. Base calculations on surface

temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

a. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

Thermal Performance: Provide insulated metal wall panel assemblies with thermal-resistance

value (R-value) indicated when tested according to ASTM C 518.

E. Submittals

1.
2.

© N

Q
1.
2.

3.

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation layouts of metalgwall panels; details of edge
conditions, joints, panel profiles, corners, anchorages, attachment) systemy, trim, flashings,
closures, and accessories; and special details. Distinguish betweenf factory-, ‘shop-, and field-
assembled work.

Samples: For each type of exposed finish required.

Delegated-Design Submittal:  For metal wall panel, assembly “indicated to comply with
performance requirements and design criteria, inclu@ling analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

Coordination Drawings: Exterior elevations, drawnytosscale;“and coordinating penetrations and
wall-mounted items.

Product Test Reports.

Field quality-control reports.

Maintenance Data.

Warranties: Sample of special wafranties,

uality Assurance

Installer Qualifications: An employer of workers trained and approved by manufacturer.
Fire-Test-Response Characteristicsi 3Provide metal wall panels and system components with the
following fire-test-response characteristics as determined by testing identical panels and system
components per téstimethod indicated below by UL or another testing and inspecting agency
acceptable to authoritiesy having jurisdiction. Identify products with appropriate markings of
applicable testing, agency.

a. FirefResistance Characteristics: Provide materials and construction tested for fire
resistance per ASTM E 119.
b. Intermediate-Scale Multistory Fire Test: Tested mockup, representative of completed

multistory wall 'assembly of which wall panel is a part, complies with NFPA 285 for test
method¥and required fire-test-response characteristics of exterior non-load-bearing wall
panel assemblies.

o Radiant Heat Exposure: No ignition when tested according to NFPA 268.

d. Potential Heat: Acceptable level when tested according to NFPA 259.

e. Surface-Burning Characteristics: Provide wall panels with flame-spread index of 25 or less
and smoke-developed index of 450 or less, per ASTM E 84.

Preinstallation Conference: Conduct conference at Project site.

G. Delivery, Storage, And Handling

1.

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

2. Unload, store, and erect metal wall panels in a manner to prevent bending, warping, twisting, and
surface damage.
3. Stack metal wall panels horizontally on platforms or pallets, covered with suitable weathertight
and ventilated covering. Store metal wall panels to ensure dryness, with positive slope for
Insulated-Core Metal Wall Panels June 2021
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drainage of water. Do not store metal wall panels in contact with other materials that might cause
staining, denting, or other surface damage.

4. Retain strippable protective covering on metal wall panels for period of metal wall panel
installation.

Warranty

1. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal wall panel assemblies that fail in materials or workmanship within
specified warranty period.

a. Warranty Period: Two years from date of Final Completion.

2. Special Warranty on Panel Finishes: Manufacturer's standard form@n which manufacturer agrees
to repair finish or replace metal wall panels that show evidence ,of deterioration of factory-applied
finishes within specified warranty period.

a. Finish Warranty Period:
1) 20 years from date of Final Completion for fldoropolymer-inish.
2) 10 years from date of Final Completion fof siliconized polyester.
PRODUCTS

Panel Materials

1.

Metallic-Coated Steel Sheet: Restricted flatness steel sheet metallic coated by the hot-dip

process and prepainted by the coil-ceating process to comply with ASTM A 755/A 755M.

a. Zinc-Coated (Galvanized){ Steel“Sheetih, ASTM A 653/A 653M, G90 (Z275) coating
designation; structural quality.

b. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, Class AZ50 coating
designation, Grade0 (Class,AZM130 coating designation, Grade 275); structural quality.

C. Surface: Smooth; flat OR Embessed, as directed, finish.

d. Exposed Coil-Coated Finish:

1) Two-Coat Flueropolymer: AAMA 621. Fluoropolymer finish containing not less than
70%ercent PVDE resin by weight in color coat. Prepare, pretreat, and apply coating
to exposed metal'surfaces to comply with coating and resin manufacturers' written
instructions.

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

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

4) Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended
mica flakes containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

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

6) FEVE Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

Insulated-Core Metal Wall Panels
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7) Siliconized-Polyester:  Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.097 mm) for topcoat.

e. Concealed Finish: Apply pretreatment and 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 (0.013 mm).

2. Aluminum Sheet: Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy asgstandard with
manufacturer, with temper as required to suit forming operations and struétural performance
required.

a. Surface: Smooth, flat OR Embossed, as directed, finish.
b. Exposed Coil-Coated Finishes:

1) Two-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containingiiot less than
70 percent PVDF resin by weight in color coat. Prepare, pretreat,’and apply coating
to exposed metal surfaces to comply with coating and resinimanufacturers' written
instructions.

2) Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in beth color coat'and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal\ surfaces to" comply with coating and
resin manufacturers' written instructions.

3) Four-Coat Fluoropolymer: AAMA 620 Fluoropolymer finish containing not less than
70 percent PVDF resin by weight,in color coat and clear coats. Prepare, pretreat,
and apply coating to exposed metal, surfaces to comply with coating and resin
manufacturers' written instructions.

4) Mica Fluoropolymer: _,AAMA 620. Two-coat fluoropolymer finish with suspended
mica flakes containin@ not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreatdand apply“coating to exposed metal surfaces to comply with
coating and resintmanufacturers' written instructions.

5) Metallic Fluoropolymier: AAMA 620. Three-coat fluoropolymer finish with
suspendedymetallic flakes containing not less than 70 percent PVDF resin by weight
in bothdeolor coat and“clear topcoat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

6) EEVE Fluoropelymer: AAMA 620. Two-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and
apply ‘ceating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

7) Siliconized-Polyester: Epoxy primer and silicone-modified, polyester-enamel
topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and
0.8 mil (0.02 mm) for topcoat.

8) Plastisol: Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.097 mm) for topcoat.

c. Exposed Anodized Finish:

1) Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm OR AA-
M12C22A31, Class Il, 0.010 mm, as directed, or thicker.

2) Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class |, 0.018 mm OR AA-
M12C22A32/A34, Class I, 0.010 mm, as directed, or thicker.

d. Concealed Finish: Apply pretreatment and 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 (0.013 mm).

3. Copper Sheet: ASTM B 370, cold-rolled copper sheet, HOO temper.

a. Exposed Finish: Apply the following finish, as specified or indicated on Drawings.

1) Natural finish.

Insulated-Core Metal Wall Panels June 2021

074663 00-4 County of San Bernardino



SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

2) Brushed Satin: CDA M32-06x (Mechanical Finish: directionally textured, medium
satin; Coating: clear organic, air drying, as specified below):

a) Clear, Organic Coating: Clear, air-drying, acrylic lacquer specially developed
for coating copper-alloy products, applied by air spray in two coats per
manufacturer's written instructions, with interim drying, to a total thickness of 1
mil (0.025 mm).

3) Mirror Polished: CDA M22-06x (Mechanical Finish: buffed, specular; Coating: clear
organic, air drying, as specified below):

a) Clear, Organic Coating: Clear, air-drying, acrylic lacquer, specially developed
for coating copper-alloy products, applied by aif” sprayjin two coats per
manufacturer's written instructions, with interim drying, to a tetal thickness of 1
mil (0.025 mm).

4) Pre-patinated: ASTM B 882. Copper sheets artificially agedyby chemical reaction to
convert surface to inorganic crystalline structure withieolor range and durability of
naturally-formed patina.

4, Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304 OR 316 as)directed, fully annealed.

a. Surface Preparation: Remove tool and die marks‘andfstretch lines, or blend into finish.
b. Polished Finish: Grind and polish surfaces to preducefuniform finish, free of cross
scratches.

1) Run grain of directional finishesfwith'long dimension of each piece.
2) When polishing is completed, passivate and rinse surfaces. Remove embedded
foreign matter and leave surfaces chemicallyclean.
3) Directional Satin Finish:.No. 4.
C. Bright, Cold-Rolled, Unpolished Finish: No. 2B.
5. Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound
sealant tape with re€lease-paper backing. Provide permanently elastic, nonsag, nontoxic,
nonstaining taped72 inch (13“mmy)wide and 1/8 inch (3 mm) thick.

b. Joint Sealant: “ASTMAL920; elastomeric polyurethane, polysulfide, or silicone sealant; of
type, grade, class;@nd use classifications required to seal joints in metal wall panels and
remain weathertight;"and as recommended in writing by metal wall panel manufacturer.

C. Butyl-Rubber-Based, Salvent-Release Sealant: ASTM C 1311.

B. Insulation For Panel Cores

1. Polyisecyanurate “lnsulation: Closed cell, modified polyisocyanurate foam using a non-CFC
blowing agent, foamed-in-place OR board, as directed, type, with maximum flame-spread index
of 25 and smoke-developed index of 450.

a. Closed-Cell Content: 90 percent when tested according to ASTM D 2856.

2! Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.60-lb/cu. ft. (26-kg/cu. m)
minimumdensity, unless otherwise indicated; with maximum flame-spread index of 25 and
smoke-developed index of 450.

3. Molded-Polystyrene Board Insulation: ASTM C 578, Type |, 0.9 Ib/cu. ft. (14 kg/cu. m) OR Type
I, 1.35 Ib/cu. ft. (22 kg/cu. m), Class 2 or 3, Grade 3, as directed, with maximum flame-spread
index of 25 and smoke-developed index of 450.

C. Miscellaneous Metal Framing

1. Miscellaneous Metal Framing, General: ASTM C 645, cold-formed metallic-coated steel sheet,
ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized OR ASTM A 653/A 653M, G60 (Z180) hot-
dip galvanized, as directed, or coating with equivalent corrosion resistance unless otherwise
indicated.

2. Subgirts:  Manufacturer's standard C- or Z-shaped sections, 0.064-inch (1.63-mm) nominal
thickness.

3. Zee Clips: 0.079-inch (2.01-mm) nominal thickness.

4. Base or Sill Angles OR Channels, as directed: 0.079-inch (2.01-mm) nominal thickness.

5. Hat-Shaped, Rigid Furring Channels:

June 2021 Insulated-Core Metal Wall Panels
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a. Nominal Thickness: As indicated OR As required to meet performance requirements OR
0.025 inch (0.64 mm) OR 0.040 inch (1.02 mm), as directed.
b. Depth: As indicated OR 7/8 inch (21 mm) OR 1-1/2 inches (38 mm), as directed.
6. Cold-Rolled Furring Channels: Minimum 1/2-inch- (13-mm-) wide flange.
a. Nominal Thickness: As indicated OR As required to meet performance requirements OR
0.064 inch (1.63 mm), as directed.
b. Depth: As indicated OR 3/4 inch (19 mm), as directed.
C. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with 0.040-inch (1.02-
mm) nominal thickness.
7. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-<(#4.52-mm-)
diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire.

8. Fasteners for Miscellaneous Metal Framing: Of type, material, size, corrosion tesistance, holding
power, and other properties required to fasten miscellaneous metalyframing members to
substrates.

D. Miscellaneous Materials
1. Panel Fasteners: Self-tapping screws; bolts and nuts; self-lockingdrivets and bolts; end-welded
studs; and other suitable fasteners designed to withstand design loads. Provide exposed
fasteners with heads matching color of metal wall panels by means of plastic caps or factory-
applied coating. Provide EPDM, PVC, or neopreneSealing washers.
2. Backer Board: Hardboard complying with AHA A135.4, Class 1 tempered, 1/8 inch (3 mm) OR
1/4 inch (6 mm), as directed, thick unless otherwisgjindicated.

E. Foamed-Insulation-Core Metal Wall Panels
1. General: Provide factory-formed and fassembledimetal*wall panels fabricated from two metal
facing sheets and insulation core foamed in place during fabrication, and with joints between
panels designed to form weathértight ‘seals. Include accessories required for weathertight
installation.
a. Panel Performance:

1) Flatwise Tensile Strength: 30 psi (207 kPa) when tested according to ASTM C 297.

2) Humid Aginhg: Volumeéiincrease not greater than 6.0 percent and no delamination or
metal corrosion when tested for 7 days at 140 deg F (60 deg C) and 100 percent
relative humidity according to ASTM D 2126.

3) Heat Aging: Volume increase not greater than 2.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at 200 deg F (93
deg €)according to ASTM D 2126.

4) Cold Aging: Volume decrease not more than 1.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at minus 20 deg F
(29 deg C) according to ASTM D 2126.

5) Fatigue: No evidence of delamination, core cracking, or permanent bowing when
tested to a 20-Ibf/sq. ft. (958-kPa) positive and negative wind load and with
deflection of L/180 for 2 million cycles.

6) Autoclave: No delamination when exposed to 2-psi (13.8-kPa) pressure at a
temperature of 212 deg F (100 deg C) for 2-1/2 hours.

b. Polyisocyanurate Insulation-Core Performance:
1) Density: 2.0 to 2.6 Ib/cu. ft. (32 to 42 kg/cu. m) when tested according to
ASTM D 1622.
2) Compressive Strength: Minimum 20 psi (138 kPa) when tested according to
ASTM D 1621.
3) Shear Strength: 26 psi (179 kPa) when tested according to ASTM C 273.
2. Exposed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with raised, trapezoidal

major rib at panel edge and two intermediate stiffening ribs symmetrically spaced between major
rib and panel edge; designed for lapping side edges of adjacent panels and mechanically
attaching to supports using exposed fasteners in side laps.

a. Facings: Fabricate panel with exterior and interior facings of same material and thickness.

Insulated-Core Metal Wall Panels June 2021
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1) Material: Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

2) Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.71-mm) OR 0.034-inch (0.86-mm), as directed, nominal thickness.

3) Backer Board: On back side of exterior facing.

4) Exterior Facing Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol, as directed.

a) Color: As indicated by manufacturer's designations.©OR, Match samples OR
As selected from manufacturer's full range, as dire€ted.

5) Interior Facing Finish: Manufacturer's standard white polyester.

Snap-On Batten: Same material, finish, and color as exterior facings of wall panels.

Panel Coverage: 36 inches (914 mm) OR 40 inches (1016 mm), as,diregted, nominal.

Panel Thickness: 1.0 inch (25 mm) OR 1.5 inches (38 mm)iOR 2.04dnches (51 mm) OR

2.5 inches (64 mm) OR 3.0 inches (76 mm) OR 440"inches (102ymm) OR 5.0 inches (127

mm), as directed.

Thermal-Resistance Value (R-Value): as directedby.the Owner.

Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with tongue-and-
groove panel edges; designed for sequential, installation“by  interlocking panel edges and
mechanically attaching panels to supports using concealed clips or fasteners.

a.

C.

d.

Facings: Fabricate panel with exterior and interior facings of same material and thickness.

1) Material: Zinc-coated (galvanized)fsteel'sheet, 0.022-inch (0.56-mm) OR 0.028-inch
(0.71-mm) OR 0.034-inch.(0.86=mm), as directed, nominal thickness.

2) Material: Aluminumézinc alloy-coated steel sheet, 0.022-inch (0.56-mm) OR 0.028-
inch (0.71-mm) OR 0.034-inch{(0.86-mm), as directed, nominal thickness.

3) Material: Stainless-steel sheet; 0.031 inch (0.79 mm) OR 0.038 inch (0.97 mm), as
directed, thigk'with'Ne. 4 OR 2B, as directed, finish.

4) Backer Board: On backiside of exterior facing.

5) Exterior ‘RacinggFinish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymert OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
flueropolymer‘©OR Siliconized polyester OR Plastisol, as directed.

a) Color: Asiindicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.

6) Intenior Facing Finish: Manufacturer's standard siliconized polyester.
7) Exterior, Surface: Smooth, flat OR Striated OR Shallow ribs OR Shallow V grooves,
as directed.

Panel Coverage: 24 inches (610 mm) OR 30 inches (762 mm) OR 36 inches (914 mm)
OR 39.87 inches (1000 mm) OR 42 inches (1067 mm), as directed, nominal.

Panel Thickness: 2.0 inches (51 mm) OR 2.5 inches (64 mm) OR 3.0 inches (76 mm) OR
4e@inches (102 mm) OR 5.0 inches (127 mm) OR 6.0 inches (152 mm), as directed.
Thermal-Resistance Value (R-Value): as directed by the Owner.

Laminated-Insulation-Core Metal Wall Panels

General: Provide factory-formed and -assembled metal wall panels fabricated from two metal
facing sheets and core material laminated or otherwise securely bonded to facing sheets during
fabrication without use of contact adhesives, and with joints between panels designed to form
weathertight seals. Include accessories required for weathertight installation.

1

a.

Panel Performance:

1) Flatwise Tensile Strength: 27 psi (186 kPa) when tested according to ASTM C 297.

2) Humid Aging: Volume increase not greater than 6.0 percent and no delamination or
metal corrosion when tested for 7 days at 140 deg F (60 deg C) and 100 percent
relative humidity according to ASTM D 2126.

3) Heat Aging: Volume increase not greater than 2.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at 200 deg F (93
deg C) according to ASTM D 2126.

Insulated-Core Metal Wall Panels
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4) Cold Aging: Volume decrease not more than 1.0 percent and no delamination,
surface blistering, or permanent bowing when tested for 7 days at minus 20 deg F
(29 deg C) according to ASTM D 2126.

5) Fatigue: No evidence of delamination, core cracking, or permanent bowing when
tested to a 20-Ibf/sq. ft. (958-kPa) positive and negative wind load and with
deflection of L/180 for 2 million cycles.

6) Autoclave: No delamination when exposed to 2-psi (13.8-kPa) pressure at a
temperature of 212 deg F (100 deg C) for 2-1/2 hours.

b. Polyisocyanurate Insulation-Core Performance:
1) Density: 1.8 to 2.3 Ib/cu. ft. (29 to 37 kg/cu. m) when tested aceording to
ASTM D 1622.
2) Compressive Strength: Minimum 20 psi (138 kPa) when tested according to
ASTM D 1621.
3) Shear Strength: 24 psi (164 kPa) when tested according,to ASTM C 273,
2. Wrapped-Edge, Laminated-Insulation-Core Metal Wall Panels: Formed with*flush exterior panel

facing wrapped over panel edges; designed for independent installation by mechanically
attaching panels to supports using staggered, concealed side“clip§ engaging panel edges OR
through extended panel edges to supports using concealed fasteners, asddirected; with sealant
OR gasketed, as directed, joints.

a. Exterior Facing:

1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), OR™0:052%inch (1.32-mm), as directed,
nominal thickness.

2) Material: Aluminum-zinc all@y-coatedysteelhsheet, 0.028-inch (0.71-mm) OR 0.034-
inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

3) Material: Aluminum sheet;, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR
0.050 inch (1.27 mafly ORN®:063 inch’(1.60 mm) OR 0.080 inch (2.03 mm), as
directed, thick.

4) Surface: Smooth, flat OR'Embossed, as directed.

5) Finish: 2-coat fluorgpolymer OR 3-coat fluoropolymer OR 4-coat fluoropolymer OR
Mica flugrepolymer "OR Metallic fluoropolymer OR FEVE fluoropolymer OR
Siliconizéd polyester OR»Plastisol OR Clear anodized OR Color anodized, as
directed.

a) Colori, As indicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.
b. Intefior Facing:

1) Materiall\, Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

2) Material:' Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-
ineh(0°86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

3) Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR
0.050 inch (1.27 mm), as directed, thick.

4) Finish: Manufacturer's standard primer or white polyester.

C. Core Material: Polyisocyanurate OR Extruded-polystyrene OR Expanded-polystyrene, as
directed, board insulation.

1) Backer Board: 0.125-inch- (3-mm-) OR 0.250-inch- (6-mm-), as directed, thick
hardboard behind exterior facing for increased impact resistance.

d. Clips: Manufacturer's standard one piece, formed from zinc-coated (galvanized) steel OR
aluminum-zinc alloy-coated steel OR stainless steel, as directed.

e. Gaskets: Extruded, dry seal silicone.
f. Sealant: Manufacturer's standard silicone.
g. Panel Thickness: 1.0 inch (25 mm) OR 2.0 inches (51 mm) OR 3.0 inches (76 mm) OR
4.0 inches (102 mm) OR 5.0 inches (127 mm) OR 6.0 inches (152 mm), as directed.
h. Thermal-Resistance Value (R-Value): as directed by the Owner.
Insulated-Core Metal Wall Panels June 2021
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Shiplap-Edge, Laminated-Insulation-Core Metal Wall Panels: Formed with flush exterior panel
facing and with shiplap edges; designed for sequential installation by mechanically attaching
panels to supports using concealed clips and fasteners; with factory-applied sealant OR gaskets,
as directed, in side laps.

a. Exterior Facing:

1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

2) Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-
inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

3) Material: Aluminum sheet, 0.032 inch (0.81 mm) OR40:040 iaeh (1.02 mm) OR
0.050 inch (1.27 mm) OR 0.063 inch (1.60 mm), as dirécted, thick:

4) Surface: Smooth, flat OR Embossed, as directed.

5) Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR“4-coatdfluoropolymer OR
Mica fluoropolymer OR Metallic fluoropolymer OR\ FEVE( fluoropolymer OR
Siliconized polyester OR Plastisol OR Cléar anodized)OR "Color anodized, as
directed.

a) Color: As indicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.
b. Interior Facing:

1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1402-mm), as directed, nominal thickness.

2) Material: Aluminum-zinc alloy~coated steeélysheet, 0.028-inch (0.71-mm) OR 0.034-
inch (0.86-mm) OR 0.040:inch {4.02-mm), as directed, nominal thickness.

3) Material: Aluminumfsheet; 0.0323inch (0.81 mm) OR 0.040 inch (1.02 mm), as
directed, thick.

4) Finish: Manufacturer's standard primer or white polyester.

C. Core Material: Polyisocyanurate OR Extruded-polystyrene OR Expanded-polystyrene, as
directed, board_ifsulation.

1) Backer Board: £0.125-inch- (3-mm-) OR 0.250-inch- (6-mm-), as directed, thick
hardboard behind exterior facing for increased impact resistance.

d. Clips: Manufacturer'sistandard one piece, formed from zinc-coated (galvanized) steel OR
aluminm-zinc alloy-coated steel OR stainless steel, as directed.

Gasketsi, Extruded, dry seal silicone.

Séalant:*"Manufacturer's standard silicone.

Panel Thickness: 1.0 inch (25 mm) OR 2.0 inches (51 mm) OR 3.0 inches (76 mm) OR
4.0dinches (1022mm) OR 5.0 inches (127 mm) OR 6.0 inches (152 mm), as directed.

h. Thermal-Resistance Value (R-Value): as directed by the Owner.

Framed-Edge, Laminated-Insulation-Core Metal Wall Panels: Formed with flush exterior panel
facing and/integral, extruded edge members; designed for independent installation by
mechanically attaching panels to supports through edge framing using concealed fasteners; with
gasketed joints.

a. Exterior Facing:

1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

2) Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0-71 mm) OR 0.034-
inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

3) Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR
0.050 inch (1.27 mm) OR 0.063 inch (1.60 mm) OR 0.080 inch (2.03 mm), as
directed, thick.

4) Surface: Smooth, flat OR Embossed, as directed.

5) Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat fluoropolymer OR
Mica fluoropolymer OR Metallic fluoropolymer OR FEVE fluoropolymer OR
Siliconized polyester OR Plastisol OR Clear anodized OR Color anodized, as
directed.

a) Color: As indicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.

@™o
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b. Interior Facing:
1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.
2) Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-
inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.
3) Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm), as
directed, thick.
4) Finish: Manufacturer's standard primer or white polyester.
C. Core Material: Polyisocyanurate OR Extruded-polystyrene OR Expanded=polystyrene, as
directed, board insulation.
1) Backer Board: 0.125-inch- (3.18-mm-) OR 0.250-inch- (6-mngd=), as directed, thick
hardboard behind exterior facing for increased impact resistance:
d. Edge Members: Extruded aluminum, not less than 0.063-inch (1.6Qxmm)wall thickness.
e. Gaskets: Extruded, dry seal silicone.
f. Panel Thickness: 1.0 inch (25 mm) OR 2.0 inches (51 min) OR 3.0 ehes (76 mm) OR
4.0 inches (102 mm) OR 5.0 inches (127 mm) OR 6.0 in€hes (132fmim), as'directed.
g. Thermal-Resistance Value (R-Value): as directed by the Qwneéer.

G. Honeycomb-Core Metal Wall Panels

1. General: Provide factory-formed and -assembledmnetaliwall panels fabricated from two metal
facing sheets and honeycomb-core material laminated or otherwise securely bonded to facing
sheets during fabrication without use of contacthadhesives @r pinch rollers, and with joints
between panels designed to form weathertight “seals. Include accessories required for
weathertight installation.

a. Panel Performance:

1) Fatigue: No evidence, of delamination, core cracking, or permanent bowing when
tested to a 20-Ibf/s@. ft. (988-kPa)/positive and negative wind load and with
deflection of L/180¢for 2 million“cyeles.

2) Autoclave: No“delamifation when exposed to 2-psi (13.8-kPa) pressure at a
temperature of 212°d€g F (100 deg C) for 2-1/2 hours.

2. Wrapped-Edge, Honey¢omb-Core ‘Metal Wall Panels: Formed with flush exterior panel facing
wrapped over panelfedges; designed for independent installation by mechanically attaching
panels to suppori§ using staggered, concealed side clips engaging panel edges OR through
extended panel “edges*to, supports using concealed fasteners, as directed; with sealant OR
gasketed, as directed, joints.

a. Fagcings: Fabricate panel with exterior and interior facings of same material and thickness.
1) Material}\, Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) OR 0.034-inch

(0.86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

2) Material:' Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) OR 0.034-
iAch(0-86-mm) OR 0.040-inch (1.02-mm), as directed, nominal thickness.

3) Material: Aluminum sheet, 0.032 inch (0.81 mm) OR 0.040 inch (1.02 mm) OR
0.050 inch (1.27 mm) OR 0.063 inch (1.60 mm), as directed, thick.

4) Exterior Facing Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

a) Color: As indicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.

5) Interior Facing Finish: Manufacturer's standard primer or polyester.

b. Kraft-Paper Honeycomb Core: Manufacturer's standard phenolic-resin impregnated paper,
with not less than 15 percent resin content by weight and chemically treated for fire
resistance; with maximum 1/2-inch (13-mm) cell size.

C. Aluminum Honeycomb Core: Manufacturer's standard 0.003-inch- (0.08-mm-) thick,
commercial grade aluminum with maximum 3/4-inch (19-mm) cell size.

Insulated-Core Metal Wall Panels June 2021
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d. Clips: Manufacturer's standard one piece, formed from zinc-coated (galvanized) steel OR
aluminum-zinc alloy-coated steel OR stainless steel, as directed.
e. Gaskets: Extruded, dry seal silicone.
f. Sealant: Manufacturer's standard silicone.
g. Panel Thickness: 0.25 inch (6 mm) OR 1.0 inch (25 mm) OR 2.0 inches (51 mm) OR 3.0
inches (76 mm) OR 4.0 inches (102 mm), as directed.
3. Shiplap-Edge, Honeycomb-Core Metal Wall Panels: Formed with flush exterior panel facing and

with shiplap edges; designed for sequential installation by mechanically attaching panels to
supports using concealed clips and fasteners; with factory-applied sealant OR gaskets, as
directed, in side laps.

a.

e.
f.

g.

Facings: Fabricate panel with exterior and interior facings of&ame material, and thickness.

1) Material: Zinc-coated (galvanized) steel sheet, 0.028-inéhy(0.71-mm) OR 0.034-inch
(0.86-mm) OR 0.040-inch (1.02-mm), as directed, neminalthickness.

2) Material: Aluminum-zinc alloy-coated steel sheet, 0.028-inchi (@.71-mm) OR 0.034-
inch (0.86-mm) OR 0.040-inch (1.02-mm), as directed, neminal thickness.

3) Material: Aluminum sheet, 0.032 inch {0.81 mm)®OR 0:040 inch (1.02 mm) OR
0.050 inch (1.27 mm) OR 0.063 inch (1.60 mmyf as directed, thick.

4) Exterior Facing Finish: 2-coat fluoropolymer, ©OR 3<€oat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropelymer OR “Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized golyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

a) Color: As indicated byamanufacturér's designations OR Match samples OR
As selected from manufacturer's full range, as directed.

5) Interior Facing Finishi"Manufacturer's standard primer or polyester.

Kraft-Paper Honeycomb Core: Manufacturer's standard phenolic-resin-impregnated paper,

with not less than 15 percent resin content by weight and chemically treated for fire

resistance; with maXimum{/2-inch (#3-mm) cell size.

Aluminum Hongycomb  CorelggManufacturer's standard 0.003-inch- (0.08-mm-) thick,

commercial grade, aluminum with maximum 3/4-inch (19-mm) cell size.

Clips: Manufacturer's standard one piece, formed from zinc-coated (galvanized) steel OR

aluminum;zinc alloy-coated steel OR stainless steel, as directed.

Gaskets: Extruded, dry:seal silicone.

Sealanty Manufacturer's standard silicone.

Panel Thieckness: 1.0 inch (25 mm) OR 1.25 inches (32 mm) OR 2.0 inches (51 mm), as

directed.

4, Framed-Edge, Honeycomb-Core Metal Wall Panels: Formed with flush exterior panel facing and
integral, extruded edge members; designed for independent installation by mechanically
attaching panels to supports through edge framing using concealed fasteners; with gasketed

joints.
a.

June 2021

Facings: Fabricate panel with exterior and interior facings of same material and thickness.

1) Material:  Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) nominal
thickness.

2) Material: Aluminum sheet, 0.040 inch (1.02 mm) OR 0.063 inch (1.60 mm), as
directed, thick.

3) Exterior Facing Finish: 2-coat fluoropolymer OR 3-coat fluoropolymer OR 4-coat
fluoropolymer OR Mica fluoropolymer OR Metallic fluoropolymer OR FEVE
fluoropolymer OR Siliconized polyester OR Plastisol OR Clear anodized OR Color
anodized, as directed.

a) Color: As indicated by manufacturer's designations OR Match samples OR
As selected from manufacturer's full range, as directed.

4) Interior Facing Finish: Manufacturer's standard primer or polyester.

Kraft-Paper Honeycomb Core: Manufacturer's standard phenolic-resin-impregnated paper,

with not less than 15 percent resin content by weight and chemically treated for fire

resistance; with maximum 1/2-inch (13-mm) cell size.

Aluminum Honeycomb Core: Manufacturer's standard 0.003-inch- (0.08-mm-) thick,

commercial grade aluminum with maximum 3/4-inch (19-mm) cell size.

Insulated-Core Metal Wall Panels
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d. Edge Members: Extruded aluminum, not less than 0.063-inch (1.6-mm) wall thickness.
e. Gaskets: Extruded, dry seal silicone.
f. Panel Thickness: 1.0 inch (25 mm) OR 2.0 inches (51 mm) OR 3.0 inches (76 mm), as
directed.
H. Accessories

1.

Wall Panel Accessories: Provide components required for a complete metal wall panel assembly
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal wallgpanels unless
otherwise indicated.

a. Closures: Provide closures at eaves and rakes, fabricated of samé metal as metal wall
panels.

b. Backing Plates: Provide metal backing plates at panel end “splices; fabricated from
material recommended by manufacturer.

C. Closure Strips: Closed-cell, expanded, cellular, rubber of crosslinked; polyolefin-foam or

closed-cell laminated polyethylene; minimum 1-inch- (28-mm-) thick)lexible closure strips;

cut or premolded to match metal wall panel profile. Provide,elosure strips where indicated

or necessary to ensure weathertight construction.
Flashing and Trim: Formed from 0.018-inch- (0.46=mm-) minimum  thickness, zinc-coated
(galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.
Provide flashing and trim as required to seal against weather and to provide finished appearance.
Locations include, but are not limited to, bases,drips; sills;“jambs, corners, endwalls, framed
openings, rakes, fasciae, parapet caps, soffitsspreveals, and fillers. Finish flashing and trim with
same finish system as adjacent metal wall panels.

. Fabrication

1.

General: Fabricate and finish metal wall'panels and accessories at the factory to greatest extent
possible, by manufacturer's stahdard procedures and processes, as necessary to fulfill indicated
performance requirements demenstrated by laboratory testing. Comply with indicated profiles
and with dimensional and structural requirements.

Fabricate metal wall parels in a manner that eliminates condensation on interior side of panel

and with joints betwgén panels designed to form weathertight seals.

Provide panel profileiincluding major ribs and intermediate stiffening ribs, if any, for full length of

panel.

Fabricate metal,wall paneljoints with factory-installed captive gaskets or separator strips that

provide adight sealdand prevent metal-to-metal contact, in a manner that will minimize noise from

movemehts within panel assembly.

Honeycomb-Core Metal Wall Panels: Fabricate panels using manufacturer's standard

thermosetling structural adhesive in a lamination process that bonds panel under minimum 10-psi

(69-kPay, pressure.” Use of contact adhesives with pinch-roll process is not acceptable.

a. Panel Bow Tolerance: Not more than 0.5 percent of panel width or length.

Sheet“Metaly Accessories: Fabricate flashing and trim to comply with recommendations in

SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and

othencharacteristics of item indicated.

a. 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
back to form hems.

b. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.

C. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.

d. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards.

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

Insulated-Core Metal Wall Panels June 2021
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1.3

f. Fabricate cleats and attachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal recommended by metal wall panel manufacturer.
1) Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal
wall panel manufacturer for application but not less than thickness of metal being
secured.

General Finish Requirements

1. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

2. Protect mechanical and painted finishes on exposed surfaces frofm damage by applying a
strippable, temporary protective covering before shipping.

3. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. \Noticéable variations in
the same piece are not acceptable. Variations in appearance)yof othér components are
acceptable if they are within the range of approved Samplesiand arelassembled or installed to
minimize contrast.

EXECUTION

Preparation

1. Miscellaneous Framing: Install subgirts, base@ngles; sills, furring, and other miscellaneous wall

panel support members and ancherages “aecording to ASTM C 754 and metal wall panel
manufacturer's written recommendations:.

Metal Wall Panel Installation, General

1.

June 2021

General: Install metal wall'panelsiaccording to manufacturer's written instructions in orientation,

sizes, and locations indicatedqon Drawings. Install panels perpendicular to girts and subgirts

unless otherwise indicated« Anchor metal wall panels and other components of the Work

securely in place, with pravisions for thermal and structural movement.

a. Commenee metal wallypanel installation and install minimum of 300 sq. ft. (27.9 sg. m.) in
presence of factory-authorized representative.

b. Shim oretherwise plumb substrates receiving metal wall panels.

C. Flash and)seal metal wall panels with weather closures at perimeter of all openings.
Fasten withiself-tapping screws. Do not begin installation until weather barrier and
flashings that will be concealed by metal wall panels are installed.

d. Install screw fasteners in predrilled holes.

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

f. Install flashing and trim as metal wall panel work proceeds.

g. [E6cate panel splices over, but not attached to, structural supports. Stagger panel splices
and end laps to avoid a four-panel lap splice condition.

h. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete, and elsewhere as indicated or, if not indicated, as necessary for waterproofing.

i. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping screws.
Fasten flashings and trim around openings and similar elements with self-tapping screws.

j. Provide weathertight escutcheons for pipe and conduit penetrating exterior walls.

Fasteners:

a. Steel Wall Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use
galvanized steel fasteners for surfaces exposed to the interior.

b. Aluminum Wall Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to
the exterior; use aluminum or galvanized steel fasteners for surfaces exposed to the
interior.

C. Copper Wall Panels: Use copper, stainless-steel, or hardware-bronze fasteners.

d Stainless-Steel Wall Panels: Use stainless-steel fasteners.

Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect
against galvanic action as recommended by metal wall panel manufacturer.

Insulated-Core Metal Wall Panels

County of San Bernardino 0746 6300 - 13



07 - Thermal And Moisture Protection SAN BERNARDINO

COUNTY

4. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weathertight performance of metal wall panel assemblies. Provide types of gaskets, fillers, and
sealants indicated or, if not indicated, types recommended by metal wall panel manufacturer.

a. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel.
Seal side joints where recommended by metal wall panel manufacturer.
b. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants".
C. Insulated-Core Metal Wall Panel Installation
1. General: Apply continuous ribbon of sealant to panel joint on concealed side of insulated-core

metal wall panels as vapor seal; apply sealant to panel joint on exposéd side of panels for
weather seal.

a. Fasten insulated-core metal wall panels to supports with fastenersat each,lappéd joint at
location and spacing and with fasteners recommended by maaufacturer,

b. Lap ribbed or fluted sheets one full rib corrugation. Applygpanels and associated items for
neat and weathertight enclosure. Avoid "panel creep" orapplication:not true to line.

C. Provide metal-backed washers under heads of exposedifasteners on weather side of
insulated metal wall panels.

d. Locate and space exposed fasteners in uniformgvertical and“herizontal alignment. Use
proper tools to obtain controlled uniform compression for positive seal without rupture of
washer.

e. Provide sealant tape at lapped joints of insulated metaliwall panels and between panels
and protruding equipment, vents, and.aecessories.

f. Apply a continuous ribbon of sealant tape‘to, panel side laps and elsewhere as needed to
make panels weathertight.

g. Apply snap-on battens to exposed-fastener; finsulated-core metal wall panel seams to
conceal fasteners.

2. Foamed-Insulation-Core MetaldVall Panels:“Easten metal wall panels to supports with concealed

clips at each joint at locationtand spacing and with fasteners recommended by manufacturer.
Fully engage tongue and groove'of adjacent panels.

a. Install clips to supports with self-tapping fasteners.
3. Laminated-InsulationéCore Metal Wall'\Panels:
a. Wrapped-Edge 'Panels: Mechanically attach wall panels to supports using staggered,

concealed"side clips engaging wrapped panel edges. Install clips to supports with self-

tappinggfasteners. “Seal joints with backer rod and sealant OR manufacturer's standard

gaskets, asidirected.

b. Wrapped-Edge\Panels: Mechanically attach wall panels through extended edge of panels
to\ supports using self-tapping fasteners. Seal joints with backer rod and sealant OR
manufacturer/s standard gaskets, as directed.

C. ShiplapzEdge Panels: Mechanically attach wall panels to supports using staggered,
coneealed side clips engaging tongue-and-groove panel edges. Install clips to supports
with self-tapping fasteners.

1) Horizontal Joints: Maintain reveal joint of consistent width OR Seal joints with
backer rod and sealant OR Seal joints with manufacturer's standard gaskets, as
directed.

2) Vertical Joints: Maintain reveal joint of consistent width OR Seal joints with backer
rod and sealant OR Seal joints with manufacturer's standard gaskets, as directed.

d. Framed-Edge Panels: Mechanically attach wall panels through integral, extruded edge
members to supports using self-tapping fasteners. Seal joints with manufacturer's
standard gaskets.

4, Honeycomb-Core Metal Wall Panels:

a. Wrapped-Edge Panels: Mechanically attach wall panels to supports using staggered,
concealed side clips engaging wrapped panel edges. Install clips to supports with self-
tapping fasteners. Seal joints with backer rod and sealant OR manufacturer's standard
gaskets, as directed.

Insulated-Core Metal Wall Panels June 2021
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b. Wrapped-Edge Panels: Mechanically attach wall panels through extended edge of panels
to supports using self-tapping fasteners. Seal joints with backer rod and sealant OR
manufacturer's standard gaskets, as directed.

C. Shiplap-Edge Panels: Mechanically attach wall panels to supports using staggered,
concealed side clips engaging tongue-and-groove panel edges. Install clips to supports
with self-tapping fasteners.

1) Horizontal Joints: Maintain reveal joint of consistent width OR Seal joints with
backer rod and sealant OR Seal joints with manufacturer's standard gaskets, as
directed.

2) Vertical Joints: Maintain reveal joint of consistent widthfOR Sealjoints with backer
rod and sealant OR Seal joints with manufacturer's standard gaskets, as directed.

d. Framed-Edge Panels: Mechanically attach wall panels through integral, extruded edge
members to supports using self-tapping fasteners. ‘Seal joints with’™ manufacturer's
standard gaskets.

D. Accessory Installation

1.

General: Install accessories with positive anchorage to'building and weathertight mounting and
provide for thermal expansion. Coordinate installation with"flashings and other components.

a. Install components required for a complete metal wallfpanel assembly including trim,
copings, corners, seam covers, flashings; sealants, gaskets, fillers, closure strips, and
similar items.

Flashing and Trim: Comply with performancefrequirefents, manufacturer's written installation

instructions, and SMACNA's "Architectural ‘Sheet Metal Manual." Provide concealed fasteners

where possible, and set units trugfto line'and level as indicated. Install work with laps, joints, and
seams that will be permanently watertight and weather resistant.

a. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool
marks and that is trle to line,and leyels indicated, with exposed edges folded back to form
hems. Install shéet metal flashingfand trim to fit substrates and to result in waterproof and
weather-resistantperfermance.

b. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at aimaximum of 10 feet (3 m) with no joints allowed within 24 inches (605
mm) ef ‘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 (25 mm) deep, filled with mastic sealant
(concealed'within joints).

E. Field Quality Control

1.
2!

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Water Penetration: Test areas of installed system indicated on Drawings for compliance with
systempperformance requirements according to ASTM E 1105 at minimum differential pressure of
20, percent of inward-acting, wind-load design pressure as defined by SEI/ASCE 7, but not less
tham6.24 Ibf/sq. ft. (299 Pa).

Water-Spray Test: After completing the installation of 75-foot- (23-m-) by-2-story minimum area
of metal wall panel assembly, test assembly for water penetration according to AAMA 501.2 in a
2-bay area directed by the Owner.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect and
test completed metal wall panel installation, including accessories.

Remove and replace metal wall panels where tests and inspections indicate that they do not
comply with specified requirements.

Additional tests and inspections, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

F. Cleaning And Protection

1.

June 2021

Remove temporary protective coverings and strippable films, if any, as metal wall panels are
installed unless otherwise indicated in manufacturer's written installation instructions. On
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completion of metal wall panel installation, clean finished surfaces as recommended by metal wall
panel manufacturer. Maintain in a clean condition during construction.

2. After metal wall panel installation, clear weep holes and drainage channels of obstructions, dirt,
and sealant.
3. Replace metal wall panels that have been damaged or have deteriorated beyond successful

repair by finish touchup or similar minor repair procedures.

END OF SECTION 07 46 63 00
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SECTION 07 51 13 00 - BUILT-UP ASPHALT ROOFING

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for built-up asphalt roofing.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. Jemolitionyand removal of
materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Built-up asphalt roofing.
b. Vapor retarder.
C. Roof insulation.

Section includes the installation of insulation strips in ribs ofiacoustical roof deck. Insulation strips
are furnished under Division 5 Section "Steel Deek."

C. Definitions

1.

2.

Roofing Terminology: See ASTM D 1079yand glossary of NRCA's "The NRCA Roofing and
Waterproofing Manual" for definitiongofitermsrelated to built-up roofing.

Hot Roofing Asphalt: Roofing asphalt heated tQlits equiviscous temperature, the temperature at
which its viscosity is 125 centipoise for \mop-applied roofing asphalt and 75 centipoise for
mechanical spreader-applied roofing asphalt, within a range of plus or minus 25degF
(14 deg C), measured atthe mopcart or méchanical spreader immediately before application.

D. Performance Requirements

1.

General Performance: Installed built-up roofing and base flashings shall withstand specified uplift

pressures, thermally induced movement, and exposure to weather without failure due to defective

manufactures fabrication, installation, or other defects in construction. Built-up roofing and base

flashingsghall remain watertight.

Material Compatibility: Provide roofing materials that are compatible with one another under

conditions, of servieg,and application required, as demonstrated by built-up roofing manufacturer

based ontesting and'field experience.

Roofing System Design: Provide built-up roofing system that is identical to systems that have

been successfully tested by a qualified testing and inspecting agency to resist uplift pressure

calculated according to ASCE/SEI 7.

EM Approvals Listing: Provide built-up roofing, base flashings, and component materials that

comply with requirements in FM Approvals 4450 and FM Approvals 4470 as part of a built-up

roofing system, and that are listed in FM Approvals' "RoofNav" for Class 1 or noncombustible

construction, as applicable. ldentify materials with FM Approvals markings.

a. Fire/Windstorm Classification:  Class 1A-60 OR Class 1A-75 OR Class 1A-90 OR
Class 1A-105 OR Class 1A-120, as directed.

b. Hail Resistance Rating: MH OR SH, as directed.

Energy Performance (for LEED-NC Credit SS 7.2): Provide roofing system with initial Solar

Reflectance Index not less than 78 when calculated according to ASTM E 1980 based on testing

identical products by a qualified testing agency.

Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR "Roof

Products Qualified Product List" for low-slope roof products.

Energy Performance (for roofs that must comply with California Energy Commission's CEC-

Title 24): Provide roofing system with initial solar reflectance not less than 0.70 and emissivity

not less than 0.75 when tested according to CRRC-1.

E. Submittals
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1. Product Data: For each type of product indicated.
2. LEED Submittals:
a. Product Test Reports for Credit SS 7.2: For roof materials, indicating that roof materials
comply with Solar Reflectance Index requirement.
b. Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement of
VOC content.
3. Shop Drawings: For built-up roofing. Include plans, elevations, sections, details, and
attachments to other work.
a. Base flashings and built-up terminations.
b. Tapered insulation, including slopes.
C. Crickets, saddles, and tapered edge strips, including slopes.
d. Insulation fastening patterns for corner, perimeter, and field-of-roof locatiens.
4, Samples: For the following products:
a. Built-up roofing materials, including base sheet, ply sheet, cap,sheet;‘and flashing sheet, of

color specified.

b. Roof insulation.
C. 3 Ib (1.5 kg) of aggregate surfacing material in gradation and. eolor indicated.
d. Roof paver, full sized, in each color and texture required.
e. Walkway pads.
f. Six insulation fasteners of each type, length, and finish.
5. Qualification Data: For qualified Installer and manufacturer.
6. Manufacturer Certificates: Signed by roofing“mandfacturefycertifying that built-up roofing
complies with requirements specified in "Perfermance Requirements" Article.
a. Submit evidence of compliance with performance requirements.
7. Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer

and witnessed by a qualified testing,agency, for components of built-up roofing.
8. Research/Evaluation Reports: Forf companents of built-up roofing, from the ICC-ES.
9. Maintenance Data: For built-upfroofing,to include’in maintenance manuals.
10. Warranties: Sample of specialwarranties.

F. Quality Assurance
1. Manufacturer Qualifications: A qualified manufacturer that is UL listed OR FM Approvals
approved, as directedyfor built-up roofing identical to that used for this Project.
2. Installer Qualifications:“)A qualified firm that is approved, authorized, or licensed by built-up

roofing manufacturer toinstall manufacturer's product and that is eligible to receive
manufacturer's special warranty.

3. Source Limitations: "Obtain components including roof insulation and fasteners for built-up roofing
from same manufacturer as built-up roofing or approved by built-up roofing manufacturer.

4, Exterior Fire-Test Exposure: ASTM E 108, Class A OR Class B OR Class C, as directed; for
application androof slopes indicated, as determined by testing identical built-up roofing materials
by a qualified testing agency. Materials shall be identified with appropriate markings of applicable
testing'agency.

5. Fire-Resistance Ratings: Where indicated, provide fire-resistance-rated roof assemblies identical
to these of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

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

G. Delivery, Storage, And Handling
1. 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.
2. Store liquid materials in their original undamaged containers in a clean, dry, protected location
and within the temperature range required by roofing manufacturer. Protect stored liquid material
from direct sunlight.

Built-Up Asphalt Roofing June 2021
07511300-2 County of San Bernardino




SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

a. Discard and legally dispose of liquid material that cannot be applied within its stated shelf
life.
3. Protect roof insulation materials from physical damage and from deterioration by sunlight,

moisture, soiling, and other sources. Store in a dry location. Comply with insulation
manufacturer's written instructions for handling, storing, and protecting during installation.

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

H. Project Conditions
1. Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit roofing to be installed according to manufacturer's written{instructions and
warranty requirements.

l. Warranty

1. Special Warranty: Manufacturer's standard or customized forim, without monetary limitation, in
which manufacturer agrees to repair or replace camponents™ofy built-up roofing that fail in
materials or workmanship within specified warranty period:

a. Special warranty includes built-up roofing membrane, base flashings, roof insulation,
fasteners, cover boards, substrate board, roofing accessories, roof pavers, and other
components of built-up roofing.

b. Warranty Period: 10 OR 15 OR 20'0OR 25 OR 30, as directed, years from date of Final
Completion.

2. Special Project Warranty: Submit_reefing Installer's warranty, signed by Installer, covering the
Work of this Section, includingfall components of built-up roofing such as built-up roofing
membrane, base flashing, roof insulation, \fasteners, cover boards, substrate boards, vapor
retarders, roof pavers, and walkway products, for the following warranty period:

a. Warranty Period: Jwo years,from date of Final Completion.

1.2 PRODUCTS
A. Built-Up Roofing Manufacturers

B. Base-Sheet Materials
1. Sheathing Paper: “Red-rosin type, minimum 3 Ib/100 sq. ft. (0.16 kg/sqg. m).
2. Base Sheety, ASTM D 4601, Type I, SBS-modified, asphalt-impregnated and -coated sheet, with
glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides.
a. Weighty 25 Ib/100 sq. ft. (1.2 kg/sg. m) OR 40 Ib/100 sq. ft. (1.95 kg/sqg. m) OR 50 Ib/100
sq. ftd(2.4 kg/sqg. m) OR 60 Ib/100 sq. ft. (3.0 kg/sg. m) OR 75 Ib/100 sq. ft. (3.7 kg/sq. m),
as'directed, minimum.
OR
Base>Sheet: ASTM D 4601, Type | OR Il, as directed, nonperforated, asphalt-impregnated and -
coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.
OR
Base Sheet: ASTM D 4897, Type ll, venting, nonperforated, heavyweight, asphalt-impregnated
and -coated, glass-fiber base sheet with coarse granular surfacing or embossed venting channels
on bottom surface.
OR
Base Sheet: ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral
surfacing on both sides.

C. Roofing Membrane Plies
1. Ply Sheet: ASTM D 2178, Type IV OR VI, as directed, asphalt-impregnated, glass-fiber felt.
2. Cap Sheet: ASTM D 3909, asphalt-impregnated and -coated, glass-fiber cap sheet, with white
coarse mineral-granule top surfacing and fine mineral surfacing on bottom surface.

June 2021 Built-Up Asphalt Roofing
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D. Base Flashing Sheet Materials

1. Backer Sheet: ASTM D 2178, Type IV OR VI, as directed, asphalt-impregnated, glass-fiber felt.
OR
Backer Sheet: ASTM D 4601, Type | OR I, as directed, asphalt-impregnated and -coated,
glass-fiber sheet, dusted with fine mineral surfacing on both sides.

OR
Backer Sheet: ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral
surfacing on both sides.

2. Granule-Surfaced Flashing Sheet: ASTM D 6164, Grade G, Type | or Il, polyestersreinforced OR
ASTM D 6163, Grade G, Type | or Il, glass-fiber-reinforced OR ASTM D 61624Grade Gy Type | or
Il, composite polyester-reinforced and glass-fiber-reinforced, as directed, $€BS-modified\asphalt
sheet; granular surfaced; suitable for application method specified, and as follows:

a. Granule Color: White OR Gray OR Tan, as directed.

3. Metal-Foil-Surfaced Flashing Sheet: ASTM D 6298, glass-fiber-reinforced,"SBS-madified asphalt
sheet; metal-foil surfaced; suitable for application method specified, and\as follows:

a. Foil Surfacing: Aluminum OR Copper OR Stainless steel OR Aluminum, fluoropolymer
coated finish, of color and gloss selected from manufacturer's«ull range, as directed.

4. Smooth-Surfaced Flashing Sheet: ASTM D 6222, Grade S, Type ¥or Il, polyester-reinforced OR
ASTM D 6223, Grade S, Type | or Il, composite polyester-reinforced and glass-fiber-reinforced,
as directed, APP-modified asphalt sheet; smooth surfaced; suitable for application method
specified.

OR

Granule-Surfaced Flashing Sheet: ASTM D.6222, Grade G, Type | or Il, polyester-reinforced OR
ASTM D 6223, Grade G, Type | or Il, composite‘polyester-reinforced and glass-fiber-reinforced,
as directed, APP-modified asphalt sheet; granular surfaced; suitable for application method
specified, and as follows:

a. Granule Color: White OR Gray OR Tan, as directed.

5. Glass-Fiber Fabric: Woven glass-fiber cloth,itreated with asphalt, complying with ASTM D 1668,
Type .

E. Asphalt Materials
1. Asphalt Primer: ASTMD 41.
2. Roofing Asphalt: ASTM D 312, Type Ill OR IV OR Ill or IV as recommended by built-up roofing
manufacturer for‘applicatien, as directed.
3. Roofing Asphalt;, ASTM D6152, SEBS modified.

F. Auxiliary Built-Up Roofing Materials
1. General: |\ Auxiliary i/materials recommended by roofing manufacturer for intended use and

compatible with built=up roofing.

a. Liquid-typer auxiliary materials shall comply with VOC limits of authorities having
jurisdiction.

b. Adhesives and sealants that are not on the exterior side of weather barrier shall comply
with the following limits for VOC content when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):
1) Plastic Foam Adhesives: 50 g/L.
2) Gypsum Board and Panel Adhesives: 50 g/L.
3) Multipurpose Construction Adhesives: 70 g/L.
4) Fiberglass Adhesives: 80 g/L.
5) Contact Adhesives: 80 g/L.
6) Other Adhesives: 250 g/L.
7) Nonmembrane Roof Sealants: 300 g/L.
8) Sealant Primers for Nonporous Substrates: 250 g/L.
9) Sealant Primers for Porous Substrates: 775 g/L.

Built-Up Asphalt Roofing June 2021
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Cold-Applied Adhesive: Roofing manufacturer's standard asphalt-based, one- or two-part,
asbestos-free, cold-applied adhesive specially formulated for compatibility and use with built-up
base flashings.

Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required by roofing
manufacturer for application.

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

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening buili=up,roofing components
to substrate, tested by manufacturer for required pullout strength,4and acceptable to roofing
manufacturer.

Metal Flashing Sheet: Metal flashing sheet is specified in Division 7 Section "Sheet Metal
Flashing and Trim."

Aggregate Surfacing: ASTM D 1863, No. 6 or No. 67, clean, dry,"opaque,\water-worn gravel or
crushed stone, free of sharp edges OR crushed slag, fregfof sharp edges, as directed.
Miscellaneous Accessories: Provide miscellaneous accessories recommended by built-up
roofing manufacturer.

Substrate Boards

1.

Substrate Board: ASTM C 1396/C 1396M, Jiype X gypsum board, 5/8 inch (16 mm) thick.

OR

Substrate Board: ASTM C 1177/C 1177M, glass-mat, wWater-resistant gypsum substrate, 1/4 inch
(6 mm) OR 1/2 inch (13 mm) OR TypeyX, 5/8inch (16 mm), as directed, thick, factory primed, as
directed.

OR

Substrate Board: ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8,inch (1@'mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed, thick.

OR

Substrate Board: ASTMIC(728, perlite board, 3/4 inch (19 mm) OR 1 inch (25 mm), as directed,
thick, seal coated.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistancefprovisions in FM Approvals 4470, designed for fastening substrate board to roof deck.

Vapor Retarder.

1.

Polyethylene Film: ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with maximum permeance
rating of 0.13perm (7.5 ng/Pa x s x sq. m).
a. Tape: | Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for
sealing joints and penetrations in vapor retarder.
OR
Adhesive: Manufacturer's standard lap adhesive, FM Approvals approved for vapor-
retarder application.
Laminated Sheet: Kraft paper/polyethylene laminate, two layers, reinforced with woven fiberglass
yarn, laminated and edge reinforced, with maximum permeance rating of 0.50 perm (29 ng/Pa x s
x sg. m) and with manufacturer's standard adhesive, as directed.
Self-Adhering Sheet Vapor Retarder: ASTM D 1970, minimum of 40-mil- (1.0-mm-) thick,
polyethylene film laminated to layer of rubberized asphalt adhesive; maximum permeance rating
of 0.1 perm (6 ng/Pa x s x sq. m); cold-applied, with slip-resisting surface and release paper
backing. Provide primer when recommended by vapor-retarder manufacturer.
OR
Self-Adhering Sheet Vapor Retarder: 30- to 40-mil- (0.76- to 1.0-mm-) thick, polyethylene film
laminated to layer of butyl rubber adhesive; maximum permeance rating of 0.1 perm (6 ng/Pa x s
X sq. m); cold-applied, with slip-resisting surface and release paper backing. Provide primer
when recommended by vapor-retarder manufacturer.
Glass-Fiber Felts: ASTM D 2178, Type IV, asphalt impregnated.

Built-Up Asphalt Roofing
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l. Roof Insulation

1. General: Preformed roof insulation boards manufactured or approved by roofing manufacturer,
selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and
that produce FM Approvals-approved roof insulation, as directed.

2. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-Ib/cu. ft. (26-kg/cu. m) OR X,
1.3-Ib/cu. ft. (21-kg/cu. m), as directed, minimum density, square edged.

3. Molded-Polystyrene Board Insulation: ASTM C 578 Type Il, 1.35-Ib/cu. ft. (22-kg/cu. m) OR VIII,
1.15-Ib/cu. ft. (18-kg/cu. m) OR IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as directed, minimum density.

4. Composite Molded-Polystyrene Board Insulation: ASTM C 578, Type ll, 1.3&slb/cu. ft. (22-
kg/cu. m) OR Type VIII, 1.15-Ib/cu. ft. (18-kg/cu. m) OR Type IX, 1.8-Ib/cu. ftL(29-kaleu. m), as
directed, minimum density, with factory-applied facings, as follows:

a. Facer: ASTM C 208, Type I, Grade 2, cellulosic-fiber insulation board;asphalt coated, 1/2
inch (13 mm) thick.
OR
Facer: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

5. Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, Class 1, Gradei2 OR'Type Il, Class |,
Grade 3, as directed, felt or glass-fiber mat facer on both major‘surfaces.

6. Composite Polyisocyanurate Board Insulation: ASTM C 1289, withafactory-applied facing board
on one major surface as indicated below by type, andgfelt or glass-fiber mat facer on the other
surface.

a. Type |V, cellulosic-fiber-insulating-board facer, Grade 2, 1/2 inch (13 mm) thick.
b. Type V, OSB facer, 7/16 inch (11 mm) thick:
C. Type VII, glass mat faced gypsum boakd,facer; 1/4 inch (6 mm) thick.

7. Perlite Board Insulation: ASTM C 728, rigid, amineral-aggregate thermal insulation board
composed of expanded perlite, cellulasic fibers, \binders, and waterproofing agents with top
surface seal coated.

8. Cellulosic-Fiber Board Insulation ASTM € 208, Type Il, Grade 2, fibrous-felted, rigid insulation
boards of wood fiber or other€ellulosic-fibermand water-resistant binders, asphalt impregnated,
chemically treated for deterioration.

9. Cellular-Glass Board Insulationid ASTM C 552, Type IV, rigid, cellular-glass thermal board
insulation faced with manufacturer's standard kraft-paper sheets.

10. Tapered Insulation: d4Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per
12 inches (1:48) unless,otherwise indicated.

11.  Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drains, Fabricate to slopes indicated.

J. Insulation Accessories
1. General: Roof insulation accessories recommended by insulation manufacturer for intended use
and.eompatible withdbuilt-up roofing.
2. Fasteners: ““Fagctory-coated steel fasteners and metal or plastic plates meeting corrosion-

resistanceyprovisions in FM Approvals 4470, designed for fastening roof insulation to substrate
and acceptable to roofing manufacturer.

3. Meodified Asphaltic Insulation Adhesive: Insulation manufacturer's recommended modified
asphaltic, asbestos-free, cold-applied adhesive formulated to attach roof insulation to substrate or
to another insulation layer.

OR

Bead-Applied Insulation Adhesive: Insulation manufacturer's recommended bead-applied, low-
rise, one- or multicomponent urethane adhesive formulated to attach roof insulation to substrate
or to another insulation layer.

OR

Full-Spread Applied Insulation Adhesive: Insulation manufacturer's recommended spray-applied,
low-rise, two-component urethane adhesive formulated to attach roof insulation to substrate or to
another insulation layer.

4. Insulation Cant Strips: ASTM C 728, perlite insulation board.

5. Insulation Cant Strips: ASTM C 208, Type I, Grade 1, cellulosic-fiber insulation board.
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9.

Wood Nailer Strips: Comply with requirements in Division 6 Section "Rough Carpentry” OR
“Miscellaneous Carpentry", as directed.

Tapered Edge Strips: ASTM C 728, perlite insulation board.

OR

Tapered Edge Strips: ASTM C 208, Type Il, Grade 1, cellulosic-fiber insulation board.

Cover Board: ASTM C 208, Type I, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 mm)
thick.

OR

Cover Board: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

OR

Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/4 inch (6
mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as directed, thick, factory primed, as directed.
OR

Cover Board: ASTM C 1278/C 1278M, cellulosic-fibersreinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR 1/2€inchi(1 3 mMMOR 5/8 inch (16 mm), as
directed, thick.

Substrate Joint Tape: 6- or 8-inch- (150- or 200-mm-) wide «€0ated, glass fiber.

Coating Materials

1.

Roof Coating: ASTM D 1227, Type Il [Classil, mineral-colloid-emulsified, fibered OR 2,

chemically emulsified, filled or fibered, asdirected, asphalt emulsion, asbestos free.

OR

Roof Coating: ASTM D 1227, Type,lll, Class 1, mineral-colloid-emulsified OR 2, chemically

emulsified, as directed, asphalt gmulsion, nonfibered.

OR

Roof Coating: ASTM D 2824, Type I, nonfibered OR |lll, fibered, asbestos-free, as directed,

aluminum-pigmented asphaltic coating.

OR

Roof Coating: Acrylicy elastomer emulsion coating, formulated for use on bituminous roof

surfaces and complying with" ASTM D 6083 OR the following, as directed:

a. Initial Pereent Elongatien (Break): Not less than 60 percent at 0 deg F (-18 deg C) and 200
percentat 73 deg F (23Wdeg C) when tested according to ASTM D 2370.

b. Initial Tensile Strength (Maximum Stress): Not less than 100 psi (1.38 MPa) at 73 deg F
(28 deg @), and 200 psi (2.76 MPa) at 0 deg F (-18 deg C) when tested according to
ASTM D 2370.

C, FinahPercent'Elongation (Break) after Accelerated Weathering 1000 hrs.: Not less than 40
percent at 0 deg F (-18 deg C) and 100 percent at 73 deg F (23 deg C) when tested
according to ASTM D 2370.

d: Permeance: Not more than 50 perms when measured according to ASTM D 1653.
e. Accelerated Weathering 1000 hrs.: No cracking or checking when tested according to
ASTM D 4798.

f. Color: White OR Gray OR Buff, as directed.

Walkways

1.

Walkway Pads: Mineral-granule-surfaced, reinforced asphaltic composition OR Polymer-
modified, reconstituted solid-rubber, surface-textured, as directed, slip-resisting pads,
manufactured as a traffic pad for foot traffic and acceptable to roofing manufacturer, 3/8 inch (10
mm) OR 1/2 inch (13 mm) OR 3/4 inch (19 mm), as directed, thick, minimum.

Walkway Cap Sheet Strips: ASTM D 6164, Grade G, Type | or Il, polyester-reinforced OR
ASTM D 6163, Grade G, Type | or Il, glass-fiber-reinforced OR ASTM D 6162, Grade G, Type | or
Il, composite polyester-reinforced and glass-fiber-reinforced, as directed, SBS-modified asphalt
sheet; granular surfaced; suitable for application method specified, and as follows:

a. Granule Color: White OR Gray OR Tan, as directed.

Roof Pavers: Heavyweight, hydraulically pressed, concrete units, square edged OR with top
edges beveled 3/16 inch (5 mm), as directed, factory cast for use as roof pavers; absorption not

Built-Up Asphalt Roofing
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greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass loss when

tested for freeze-thaw resistance, ASTM C 67; and as follows:

a. Size: 24 by 24 inches (600 by 600 mm). Manufacture pavers to dimensional tolerances of
plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.

b. Compressive Strength: 7500 psi (52 MPa) OR 6500 psi (45 MPa), as directed, minimum;
ASTM C 140.

C. Colors and Textures: As indicated by manufacturer's designations OR As selected from
manufacturer's full range, as directed.

1.3 EXECUTION

A. Examination

1.

Examine substrates, areas, and conditions, with Installer present; for “compliance with the
following requirements and other conditions affecting performangé of roofing system:

a. Verify that roof openings and penetrations are in placed@nd curbs“are set'and braced and
that roof drain bodies are securely clamped in place.

b. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at
penetrations and terminations and that nailers mateh thicknessesiof insulation.

C. Verify that surface plane flatness and fastening of steel roof deck complies with
requirements in Division 05 Section "Steeldecking?.

d. Verify that deck is securely fastened with no‘projecting fast€ners and with no adjacent units
in excess of 1/16 inch (1.6 mm) out ofplane relative to adjoining deck.

e. Verify that minimum concrete drying period,recemmended by roofing manufacturer has
passed.

f. Verify that concrete substrate,is visibly dry and free of moisture. Test for capillary moisture

by plastic sheet method accordingt9,ASTM B 4263.

1) Test for moistureddy pouring 1TpiAE(0.5 L) of hot roofing asphalt on deck at start of
each day's work and atsstart of each roof area or plane. Do not proceed with roofing
work if test sample feams or can be easily and cleanly stripped after cooling.

g. Verify that concréte curing ceampounds that will impair adhesion of roofing components to
roof deck have been removed.

2. Proceed with installation only after unsatisfactory conditions have been corrected.
B. Preparation

1. Clean substrate ofidust, debris, moisture, and other substances detrimental to roofing installation
according to roofing'manufacturer's written instructions. Remove sharp projections.

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

3. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m)
and allowiprimer to dry.

4. Install insulation strips in ribs of acoustical roof decks according to acoustical roof deck

manufacturer's written instructions.

C. Substrate Board Installation

1.

Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes

with end joints staggered between rows. Tightly butt substrate boards together.

a. Fasten substrate board to top flanges of steel deck according to recommendations in FM
Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified
Windstorm Resistance Classification.

OR
Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners,
perimeter, and field of roof according to built-up roofing manufacturer's written instructions.

Built-Up Asphalt Roofing June 2021
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D. Vapor-Retarder Installation

1. Polyethylene Film: Loosely lay polyethylene-film vapor retarder in a single layer over area to
receive vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6
inches (150 mm), respectively.

a. Continuously seal side and end laps with tape OR adhesive, as directed.

OR

Laminate Sheet: Install laminate-sheet vapor retarder in a single layer over area to receive vapor

retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150

mm), respectively. Bond vapor retarder to substrate as follows:

a. Apply adhesive at rate recommended by vapor-retarder manufacturer, Seal laps with
adhesive.

OR
Apply ribbons of hot roofing asphalt at spacing, temperature, and, rate4/ecommended by
vapor-retarder manufacturer. Seal laps with hot roofing asphalt.

OR

Self-Adhering Sheet Vapor Retarder: Prime substraté if requirédaby manufacturer. Install self-

adhering sheet vapor retarder over area to receive vaperetarder, side and end lapping each

sheet a minimum of 3-1/2 inches (90 mm) and 6 inches (150 muf), respectively. Seal laps by
rolling.

OR

Built-up Vapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches (483 mm)

over preceding felt. Embed each felt inja solid“mopping of hot roofing asphalt. Glaze-coat

completed surface with hot roofing.asphalt. - Apply hot roofing asphalt within plus or minus

25 deg F (14 deg C) of equiviscods temperature.

2. Completely seal vapor retardef at terminations,”obstructions, and penetrations to prevent air
movement into built-up roofing.

E. Insulation Installation

1. Comply with built-up reefing manufacturer's written instructions for installing roof insulation.

2. Install one lapped base‘sheet course and mechanically fasten to substrate according to built-up
roofing manufacturer's written,instructions.

3. Nailer Stripsié Mechanically fasten 4-inch nominal- (89-mm actual-) width wood nailer strips of
same thickness as insulation perpendicular to sloped roof deck at the following spacing:

a. 16'Teet (4,88 m) apart for roof slopes greater than 1 inch per 12 inches (1:12) but less than
3.inches peri2 inches (3:12).

b, 484nehes (1220 mm) apart for roof slopes greater 3 inches per 12 inches (3:12).

4. Insulation Cant Strips: Install and secure preformed 45-degree insulation cant strips at junctures
of built-up roofing with vertical surfaces or angle changes greater than 45 degrees.

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

6. Installyinsulation 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
(6 mm) with insulation.

a. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

7. Install insulation under area of roofing to achieve required thickness. Where overall insulation
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each
direction.

a. Where installing composite and noncomposite board insulation in two or more layers,
install noncomposite board insulation for bottom layer and intermediate layers, if
applicable, and install composite board insulation for top layer.

8. Trim surface of insulation where necessary at roof drains so completed surface is flush and does
not restrict flow of water.

9. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.

10.  Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

June 2021

a. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft.
(0.3 L/sg. m) and allow primer to dry.
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b. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or
minus 25 deg F (14 deg C) of equiviscous temperature.

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

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

11. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using
mechanical fasteners specifically designed and sized for fastening specifiedgboeard-type roof
insulation to deck type.

a. If Project is FM Global insured or if FM Approvals requirements’ are proposed as a
performance standard, fasten insulation according to requirementsiin FM Approvals'
"RoofNav" for specified Windstorm Resistance Classification.

b. If number of fasteners will be based on ASCE/SEI 7's uplift_pressurejpfastemdnsulation to
resist uplift pressure at corners, perimeter, and field of roof

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

a. If Project is FM Global insured or if FM Apprevals requireménts are proposed as a
performance standard, fasten first layer of dnsulation according to requirements in FM
Approvals' "RoofNav" for specified Windstofm Resistance Classification.

b. If number of fasteners will be based on ASCE/SEI"7's uplift pressure, fasten first layer of
insulation to resist uplift pressure at corners, perimeter, and field of roof.

C. Set each subsequent layer of insulation ina, solidymopping of hot roofing asphalt, applied
within plus or minus 25 deg F (14/deg C) of equiviseous temperature.
OR

Set each subsequent layer of insulation ingribbons of bead-applied insulation adhesive,
firmly pressing and maintaining insulatiomsin'place.

OR

Set each subsequent layerfof insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing andimaintaining insulation in place.

13. Install cover boardsgover insulation with long joints in continuous straight lines with end joints
staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in
each direction. Toosely butt cover boards together and fasten to roof deck, as directed. Tape
joints if required.by roofingimanufacturer.

a. Fasten covenrboards ‘according to requirements in FM Approvals' "RoofNav" for specified
Windstorm Resistance Classification.

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

C. Apply, hot roofing asphalt to underside and immediately bond cover board to substrate.

F. Builtsbdp,Roofingilnstallation, General
1. Install“réofing membrane according to roofing manufacturer's written instructions and applicable

reecommendations of ARMA/NRCA's "Quality Control Guidelines for the Application of Built-up

Roofing."

a. Install roofing system BU-3 OR 4 OR 5, as directed,-N OR | OR C, as directed,-A-A OR S
OR M, as directed, according to roof assembly identification matrix and roof assembly
layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" and
requirements in this Section.

OR

Install roofing membrane according to roofing manufacturer's written instructions and applicable

recommendations of ARMA/NRCA's "Quality Control Guidelines for the Application of Built-up

Roofing" and as follows:

a. Deck Type: N (nailable) OR I (insulated) OR C (concrete or nonnailable), as directed.

b. Base Sheet: 1 OR 1, installed over sheathing paper, as directed.

C. Number of Ply Sheets: 2 OR 3 OR 4, as directed.

Built-Up Asphalt Roofing June 2021
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d. Surfacing Type: A (aggregate) OR S (asphalt surfacing or coating) OR M (mineral-
granule-surfaced cap sheet), as directed.

1) Mineral-granule-surfaced cap sheet is in addition to number of ply sheets specified.

Start installation of built-up roofing in presence of manufacturer's technical personnel.

Where roof slope exceeds 1/2 inch per 12 inches (1:24) OR 3/4 inch per 12 inches (1:18), as

directed, install built-up roofing sheets parallel with slope.

a. Backnail built-up roofing sheets to nailer strips OR substrate, as directed, according to
roofing manufacturer's written instructions.

4, Cooperate with testing agencies engaged or required to perform servicesgfoginstalling roofing.

5. Coordinate installation of roofing so insulation and other componghts of “built-up roofing not
permanently exposed are not subjected to precipitation or left dncovered atithe end of the
workday or when rain is forecast.

a. Provide tie-offs at end of each day's work to cover expased built:up reefing sheets and
insulation with a course of coated felt set in roofing cement or hot roofing asphalt with joints
and edges sealed.

b. Complete terminations and base flashings andgprovide témporary’ seals to prevent water
from entering completed sections of roofing.

C. Remove and discard temporary seals before beginning, workéon adjoining roofing.

6. Asphalt Heating: Do not raise roofing asphalt temperature above equiviscous temperature range
more than one hour before time of application. \Po not exceed roofing asphalt manufacturer's
recommended temperature limits duringdroofing/asphalt heating. Do not heat roofing asphalt
within 25 deg F (14 deg C) of flash pointidDiscard“raafing asphalt maintained at a temperature
exceeding finished blowing temperature for more than 4 hours.

OR

Asphalt Heating: Heat and/ apply SEBS-medified roofing asphalt according to roofing

manufacturer's written instructions.

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

© N

G. Roofing Membrane Installation

1. Loosely lay @ne course of sheathing paper, lapping edges and ends a minimum of 2 inches (50
mm) and 8linches (150 mm), respectively.

2. Install lapped base sheet course, extending sheet over and terminating beyond cants. Attach
base_sheet as follows:

a Mechanically fasten to substrate.
OR
Spot- or strip-mop to substrate with hot roofing asphailt.
OR
Adhere to substrate in a solid mopping of hot roofing asphalt, as directed.

3. Install two OR three OR four, as directed, ply sheets starting at low point of roofing. Align ply
sheets without stretching. Shingle side laps of ply sheets uniformly to achieve required number of
plies throughout thickness of roofing membrane. Shingle in direction to shed water. Extend ply
sheets over and terminate beyond cants.

a. Embed each ply sheet in a solid mopping of hot roofing asphalt applied at rate required by
roofing manufacturer, to form a uniform membrane without ply sheets touching.
4. Cap Sheet: Install lapped granulated cap sheet starting at low point of roofing. Offset laps from

laps of preceding ply sheets and align cap sheet without stretching. Lap in direction to shed
water. Extend cap sheet over and terminate beyond cants.

a. Embed cap sheet in a solid mopping of hot roofing asphalt applied at rate required by built-
up roofing manufacturer.
5. Aggregate Surfacing: Promptly after installing and testing roofing membrane, base flashing, and

stripping, flood-coat roof surface with 60 Ib/100 sq. ft. (3.0 kg/sq. m) of hot roofing asphalt. While

flood coat is hot and fluid, cast the following average weight of aggregate in a uniform course:

a. Aggregate Weight: 400 Ib/100 sq. ft. (20 kg/sq. m) OR 300 Ib/100 sq. ft. (15 kg/sq. m), as
directed.

June 2021 Built-Up Asphalt Roofing
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b. If aggregate surfacing is delayed, promptly apply glaze coat of hot roofing asphalt at a rate
of 10 I1b/100 sq. ft. (0.5 kg/sq. m).
6. Glaze-coat roofing membrane surface with hot roofing asphalt applied at a rate of 10 to 15 Ib/100

sq. ft. (0.5 to 0.75 kg/sq. m).

H. Flashing And Stripping Installation

1. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at
penetrations through roof, and secure to substrates according to built-up roofing manufacturer's
written instructions and as follows:

a. Prime substrates with asphalt primer if required by built-up roofing manufacturer.

b. Backer Sheet Application: Mechanically fasten backer sheet to wallsfor parapets, \Adhere
backer sheet over built-up roofing at cants in a solid mopping of hot‘reofing asphalt OR
cold-applied adhesive, as directed.

OR
Backer Sheet Application: Adhere backer sheet to substratefin a solid, mopping of hot
roofing asphalt OR cold-applied adhesive, as directed.

C. Flashing Sheet Application: Adhere flashing sheet to substrate in a solid mopping of hot
roofing asphalt applied at not less than 425 deg F (218 deg'@). Apply hot roofing asphalt
to back of flashing sheet if recommended by roofing manufacturer
OR
Flashing Sheet Application: Adhere flashin@ sheetdo substrate in cold-applied adhesive at
rate required by roofing manufacturer.

OR

Flashing Sheet Application: Adhere flashing, sheet to substrate in asphalt roofing cement
at rate required by roofing manufacturer.

OR

Flashing Sheet Application# Torch'@pply flashing sheet to substrate.

2. Extend base flashing up walls'or parapetsfamminimum of 8 inches (200 mm) above built-up
roofing and 4 inches (100 mmY).onto field of built-up roofing.

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

a. Seal top termination of baseflashing with a strip of glass-fiber fabric set in asphalt roofing
cement.

4. Install stripping, aecording to roofing manufacturer's written instructions, where metal flanges and
edgings are set on built=up, roofing.

a. Flashing-Sheet Stripping: Install flashing-sheet stripping in a continuous coating of asphalt
roofing cement or in a solid mopping of hot roofing asphalt applied at not less than 425
deg F (218 deg\C), and extend onto roofing membrane.

OR

Flashing-Sheet Stripping: Install flashing-sheet stripping by heat welding and extend onto
roofingmembrane.

OR

Built-up Stripping: Install stripping of not less than two roofing membrane ply sheets,
setting each ply in a continuous coating of asphalt roofing cement or in a solid mopping of
hot roofing asphalt, and extend onto roofing membrane 4 inches (100 mm) and 6 inches
(150 mm), respectively.

5. Roof Drains: Set 30-by-30-inch (760-by-760-mm) metal flashing in bed of asphalt roofing cement
on completed built-up roofing. Cover metal flashing with built-up roofing cap-sheet stripping and
extend a minimum of 4 inches (100 mm) OR 6 inches (150 mm), as directed, beyond edge of
metal flashing onto field of built-up roofing. Clamp built-up roofing, metal flashing, and stripping
into roof-drain clamping ring.

a. Install stripping according to roofing manufacturer's written instructions.

l. Coating Installation

Built-Up Asphalt Roofing June 2021
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1.

Apply coating to built-up roofing and base flashings according to manufacturer's written
instructions, by spray, roller, or other suitable application method to provide a dry film thickness of
not less than 20 mils (0.5 mm).

Walkway Installation

1.

Walkway Pads: Install walkway pads using units of size indicated or, if not indicated, of

manufacturer's standard size, according to walkway pad manufacturer's written instructions.

a. Set walkway pads in additional pour coat of hot roofing asphalt after sweeping away loose
aggregate surfacing.

Walkway Cap Sheet Strips: Install walkway cap sheet strips, approximately 36,inches (900 mm)

wide and in lengths not exceeding 10 feet (3 m), leaving a space af 6 inches (180 mm) between

strips, over built-up roofing. Adhere in hot roofing asphalt.

Roof-Paver Walkways: Install walkway roof pavers according toyroofing, manufacturer's written

instructions in locations indicated, to form walkways. Leaveg3 inches, (75 'mm) of space between

adjacent roof pavers.

Field Quality Control

1.
2.

Testing Agency: Perform roof tests and inspections and to‘prepare test reports.
Test Cuts: Test specimens will be removedgto evaluate “préblems observed during quality-
assurance inspections of built-up roofing asdfollows:

a. Approximate quantities of componénts within built-up roofing will be determined according
to ASTM D 3617.
b. Test specimens will be examined for interply voids according to ASTM D 3617 and to

comply with criteria establishedin "Appendix 3 of ARMA/NRCA's "Quality Control
Guidelines for the Application of Built=up Roofing."

C. Repair areas where, test \cuts werel made according to roofing manufacturer's written
instructions.

Repair or remove andgreplace, compenents of built-up roofing where test results or inspections

indicate that they do naticomply with specified requirements.

a. Additional testing“and inspecting, at Contractor's expense, will be performed to determine
complianee of replaced,or additional work with specified requirements.

Protecting And Cleaning

1.

Protect built-up“reofing 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 the
Owner.

Correct deficiencies in or remove built-up roofing that does not comply with requirements, repair
substrates, @and repair or reinstall roofing to a condition free of damage and deterioration at time
of Finalk€ompletion and according to warranty requirements.

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

END OF SECTION 07 51 13 00
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SECTION 07 53 16 00 - EPDM MEMBRANE ROOFING

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for ethylene-propylene-diene-
monomer (EPDM) roofing. Products shall be as follows or as directed bysthe,Owner. Installation
procedures shall be in accordance with the product manufaéturer's fecommendations.
Demolition and removal of materials shall be as required to supportd¢he work.

B. Summary

1.

Section Includes:

a. Adhered EPDM membrane roofing system.

b. Mechanically fastened EPDM membrane roofing system.

C. Loosely laid and ballasted EPDM membrane roofingysystem.
d. Vapor retarder.

e. Roof insulation.

Section includes the installation of acoustical roof deck rib insulation strips furnished under
Division 05 Section "Steel Decking".

C. Definitions

1.

Roofing Terminology: See ASIM D 1079, andiglossary of NRCA's "The NRCA Roofing and
Waterproofing Manual” for definitions of terms related to roofing work in this Section.

D. Performance Requirements

1.

General Performancei Installed membrane roofing and base flashings shall withstand specified

uplift pressures, thermally induced movement, and exposure to weather without failure due to

defective manufacture, fabrication, installation, or other defects in construction. Membrane
roofing and base flashings shall remain watertight.

Material Compatibility: Provide roofing materials that are compatible with one another under

conditions’"of hservice and application required, as demonstrated by membrane roofing

manufacturer based on testing and field experience.

RoofinggSystem Design: Provide membrane roofing system that is identical to systems that have

béen successfully tested by a qualified testing and inspecting agency to resist uplift pressure

calculated aceording to ASCE/SEI 7.

FM Approvals Listing: Provide membrane roofing, base flashings, and component materials that

comply withfrequirements in FM Approvals 4450 and FM Approvals 4470 as part of a membrane

roofing“system, and that are listed in FM Approvals' "RoofNav" for Class 1 or noncombustible
construction, as applicable. ldentify materials with FM Approvals' markings.

a. Fire/Windstorm Classification:  Class 1A-60 OR Class 1A-75 OR Class 1A-90 OR
Class 1A-105 OR Class 1A-120 OR Class 1A-135 OR Class 1A-150 OR Class 1A-165, as
directed.

b. Hail Resistance: MH OR SH, as directed.

Energy Performance (for “cool-roof” performance):. Provide roofing system with initial Solar

Reflectance Index not less than 78 OR 29, as directed, when calculated according to

ASTM E 1980 based on testing identical products by a qualified testing agency, as directed.

Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR "Roof

Products Qualified Product List" for low OR steep, as directed,-slope roof products, as directed.

Energy Performance: Provide roofing system with initial solar reflectance not less than 0.70 and

emissivity not less than 0.75 when tested according to CRRC-1.

E. Submittals

1.
2.
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a. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that
roof materials comply with Solar Reflectance Index requirement.
b. Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement of
VOC content.
3. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and
attachments to other work.
4. Samples: For each product included in the roofing system.
5. Manufacturer Certificate: Signed by roofing manufacturer certifying that membrane roofing
system complies with requirements specified in "Performance Requirements" Articles
a. Submit evidence of complying with performance requirements.
6. Research/evaluation reports.
7. Field quality-control reports.
8. Maintenance data.
9. Warranties: Sample of special warranties.
F. Quality Assurance
1. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by membrane

roofing system manufacturer to install manufacturer's product and, that(is eligible to receive
manufacturer's special warranty.

2. Source Limitations: Obtain components for membrane roofing system from same manufacturer
as membrane roofing or approved by membrane 4#00fing manufacturer.

3. Exterior Fire-Test Exposure: ASTM E 108, Class’A QR Class'B OR Class C, as directed; for
application and roof slopes indicated, as_determined by testing identical membrane roofing
materials by a qualified testing agency. Materials shall'be identified with appropriate markings of
applicable testing agency.

4, Fire-Resistance Ratings: Where indicated, provide fire-resistance-rated roof assemblies identical
to those of assemblies tested foxffire resistance per ASTM E 119 by a qualified testing agency.
Identify products with appropriate markings ‘ofiapplicable testing agency.

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

G. Delivery, Storage, And Handling
1. Deliver roofing materials to Project sitelin original containers with seals unbroken and labeled with
manufacturer's name,yproduct brand name and type, date of manufacture, approval or listing
agency markings, and directions for storing and mixing with other components.
2. Store liquid_materials in their original undamaged containers in a clean, dry, protected location
and withinfthe temperature range required by roofing system manufacturer. Protect stored liquid
material from direct sunlight.

a. Discard and legally dispose of liquid material that cannot be applied within its stated shelf
life:
3. Protecthyroof<insulation materials from physical damage and from deterioration by sunlight,

moisture;soiling, and other sources. Store in a dry location. Comply with insulation
manufacturer's written instructions for handling, storing, and protecting during installation.

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

H. Project Conditions
1. 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.

l. Warranty
1. Special Warranty: Manufacturer's standard or customized form, without monetary limitation, in
which manufacturer agrees to repair or replace components of membrane roofing system that fail
in materials or workmanship within 10 OR 15 OR 20, as directed, years from date of Final
Completion.

EPDM Membrane Roofing June 2021
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1.2

June 2021

PRODUCTS

EPDM Membrane Roofing

1.

EPDM: ASTM D 4637, Type |, non-reinforced, OR Type Il, scrim or fabric internally reinforced,

as directed, uniform, flexible EPDM sheet.

a. Thickness: 45 mils (1.1 mm) OR 60 mils (1.5 mm) OR 75 mils (1.9 mm) OR 90 mils (2.2
mm), as directed, nominal.

b. Exposed Face Color: Black OR White on black, as directed.

Fabric-Backed EPDM: ASTM D 4637, Type lll, non-reinforced, uniformssflexible EPDM sheet,

laminated to a nonwoven polyester fabric backing except at selvages,

a. Composite Thickness: 90 mils (2.3 mm) OR 100 mils (2.5 mf) OR 105 mils (2.7 mm) OR
115 mils (2.9 mm), as directed, nominal.

b. Exposed Face Color: Black OR White on black, as directed,

Auxiliary Membrane Roofing Materials

1.

10.
11.

12.

General: Auxiliary membrane roofing materials recommendgd®byaroofing system manufacturer
for intended use and compatible with membrane roofing:

a. Liquid-type auxiliary materials shall comply withVOC{ limits of authorities having
jurisdiction.
b. Adhesives and sealants that are notfon the) exterior side of weather barrier shall comply

with the following limits for VQE€ content when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):
Plastic Foam Adhesivesigb0 g/t
Gypsum Board andPanel Adhesives: 50 g/L.
Multipurpose Construction Adhesives:. 70 g/L.
Fiberglass Adhesives: 80 g/L.
Contact Adhesive: 80,g/L.
Single-PlydRoof MembranesSealants: 450 g/L.
Nonmembrane Roof Sealants: 300 g/L.
Sealant Primeérs for Nonporous Substrates: 250 g/L.
Sgalant Primergyfor Porous Substrates: 775 g/L.

10) 4Other Adhesives'and Sealants: 250 g/L.
Sheet Flashing:, 60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to application.
Protection Sheeti, Epichlorohydrin or neoprene non-reinforced flexible sheet, 55- to 60-mil- (1.4-
to 1.5zmm-) thick;\tecommended by EPDM manufacturer for resistance to hydrocarbons, non-
aromatic solvents, grease, and oil.
Bonding Adhesive: Manufacturer's standard, water based, as directed.
Modified Asphaltic Fabric-Backed Membrane Adhesive: Roofing system manufacturer's standard
modified asphalt, asbestos-free, cold-applied adhesive formulated for compatibility and use with
fabriczbacked membrane roofing.
Water-Based, Fabric-Backed Membrane Adhesive: Roofing system manufacturer's standard
water-based, cold-applied adhesive formulated for compatibility and use with fabric-backed
membrane roofing.
Low-Rise, Urethane, Fabric-Backed Membrane Adhesive: Roof system manufacturer's standard
spray-applied, low-rise, two-component urethane adhesive formulated for compatibility and use
with fabric-backed membrane roofing.
Seaming Material: Single-component, butyl splicing adhesive and splice cleaner OR
Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- (75-mm-) wide minimum,
butyl splice tape with release film, as directed.
Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane
roofing, as directed.
Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.
Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars,
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched.

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

14.  Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint
covers, in-seam sealants, termination reglets, cover strips, and other accessories.

15.  Liquid coating, specifically formulated for coating EPDM membrane roofing, as follows:

a. Type: Acrylic emulsion OR Hypalon, as directed.
b. Color: White OR Gray OR Tan OR As selected from manufacturer'sgfull range, as
directed.

C. Substrate Boards

1. Substrate Board: ASTM C 1396/C 1396M, Type X gypsum board, 5/8 inchy(16 mm) thick:
OR
Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum-substrate, 1/4 inch
(6 mm) OR 1/2 inch (13 mm) OR Type X, 5/8 inch (16 mm), as¢directed; thick.
OR
Substrate Board: ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR d#2Zyinch (13 mmMOR 5/8 inch (16 mm), as
directed, thick.
OR
Substrate Board: ASTM C 728, perlite board, 3/4%ineh (19 mm)OR 1 inch (25 mm), as directed,
thick, seal coated.

2. Fasteners: Factory-coated steel fastenefs and metal arplastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed forfastening substrate panel to roof deck.

D. Vapor Retarder

1. Polyethylene Film: ASTM D 4397, 6 mils (0:88nm) thick, minimum, with maximum permeance
rating of 0.13 perm (7.5 ng/Pa™%s x s@. m).
a. Tape: Pressure-sensitive'tape of type recommended by vapor-retarder manufacturer for
sealing joints andypenetrationsiin vapor retarder.
b. Adhesive: Manufacturer's standard lap adhesive, FM Approvals approved for vapor-
retarder application.
2. Laminated Sheet. Kraftypaper, two layers, laminated with asphalt and edge reinforced with

woven fiberglass, yarn withimaximum permeance rating of 0.50 perm (29 ng/Pa x s x sq. m) and
with manufacturer'sistandard‘adhesive, as directed.
3. Glass-Fiber Felts: ASTM D 2178, Type IV, asphalt impregnated.

E. Roof Insulation

1. General;, Prefermed roof insulation boards manufactured or approved by EPDM membrane
roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of
thicknesses indicated and that produce FM Approvals-approved roof insulation, as directed.

2. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-Ib/cu. ft. (26-kg/cu. m) OR
TyperX, 1.3-Ib/cu. ft. (21-kg/cu. m), as directed, minimum density, square edged.

3. Molded-Polystyrene Board Insulation: ASTM C 578, Type ll, 1.35-Ib/cu. ft. (22-kg/cu. m) OR
Type VIII, 1.15-Ib/cu. ft. (18-kg/cu. m) OR Type IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as directed,
minimum density.

4. Composite Molded-Polystyrene Board Insulation: ASTM C 578, Type ll, 1.35-Ib/cu. ft. (22-
kg/cu. m) OR Type VIII, 1.15-Ib/cu. ft. (18-kg/cu. m) OR Type IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as
directed, minimum density, with factory-applied facings, as follows:

a. Facer: ASTM C 208, Type I, Grade 2, cellulosic-fiber insulation board, asphalt coated, 1/2
inch (13 mm) thick.
OR
Facer: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

EPDM Membrane Roofing June 2021
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10.

1.

Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, Class 1, Grade 2 OR Type Il, Class |,
Grade 3, as directed, felt or glass-fiber mat facer on both major surfaces.

Composite Polyisocyanurate Board Insulation: ASTM C 1289, with factory-applied facing board
on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other.

a. Type |V, cellulosic-fiber-insulation-board facer, Grade 2, 1/2 inch (13 mm) thick.

b. Type V, OSB facer, 7/16 inch (11 mm) thick.

C. Type VII, glass mat faced gypsum board facer, 1/4 inch (6 mm) thick.

Perlite Board Insulation: ASTM C 728, rigid, mineral-aggregate thermal insulation board
composed of expanded perlite, cellulosic fibers, binders, and waterpreefing agents with top
surface seal coated.

Cellulosic-Fiber Board Insulation: ASTM C 208, Type I, Grade 2 fibrous-felted; rigid insulation
boards of wood fiber or other cellulosic-fiber and water-resistant binders, asphalt impregnated,
chemically treated for deterioration.

Cellular-Glass Board Insulation: ASTM C 552, Type IV, rigid,“¢ellular-glass thermal board
insulation faced with manufacturer's standard kraft-paperé&heets.

Tapered Insulation: Provide factory-tapered insulationfboards fabricatedto slope of 1/4 inch per
12 inches (1:48) unless otherwise indicated.

Provide preformed saddles, crickets, tapered edge strips,yand eother insulation shapes where
indicated for sloping to drain. Fabricate to slopes,indicated.

F. Insulation Accessories

1.

2.

General:  Furnish roof insulation accesseries recommended by insulation manufacturer for
intended use and compatibility with membrane roofing.

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

Modified Asphaltic Insulation Adhesive: £ 'Insulation manufacturer's recommended modified
asphalt, asbestos-freefcold-applied“adhesive formulated to attach roof insulation to substrate or
to another insulation layer.

Bead-Applied Insulation“Adhesive: Insulation manufacturer's recommended bead-applied, low-
rise, one- or multicomponentyurethane adhesive formulated to attach roof insulation to substrate
or to anothegfinsulation layer.

Full-Spread Applied Insulation Adhesive: Insulation manufacturer's recommended spray-applied,
low-rise, two-component urethane adhesive formulated to attach roof insulation to substrate or to
anotherinsulation‘ayer.

Cover Boatd: ASTM'C 208, Type Il, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 mm)
thick.

OR

Cover Board: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

OR

Cover Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/4 inch (6
mmMHOR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as directed, thick, factory primed, as directed.
OR

Cover Board: ASTM C 1278/C 1278M, cellulosic-fiber reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed, thick.

Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water
permeable and resistant to UV degradation, type and weight as recommended by roofing system
manufacturer for application.

G. Asphalt Materials

1. Roofing Asphalt: ASTM D 312, Type lll or Type IV OR ASTM D 6152, SEBS modified, as
directed.
2. Asphalt Primer: ASTM D 41.
H. Aggregate Ballast (for loosely laid and aggregate-ballasted installations)

June 2021
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1. Aggregate Ballast: Provide aggregate ballast that will withstand weather exposure without
significant deterioration and will not contribute to membrane degradation, of the following type
and size:

a. Aggregate Type: Smooth, washed, riverbed gravel or other acceptable smooth-faced
stone OR Crushed gravel or crushed stone, as directed.
b. Size: ASTM D 448, Size 4, ranging in size from 3/4 to 1-1/2 inches (19 to 38 mm).
OR
Size: ASTM D 448, Size 2, ranging in size from 1-1/2 to 2-1/2 inches (38 to 63 mm).
OR
Size: ASTM D 448, Size 3, ranging in size from 1 to 2 inches (25 to 50 40m).

l. Roof Pavers

1. Lightweight Roof Pavers: Interlocking, lightweight concrete units, speciallyyfactorycastdor use as
roof ballast; grooved back, with four-way drainage capability; beveled, doweled, or otherwise
profiled; and as follows:

a. Size: 8 by 16 inches (200 by 400 mm) OR 12 by 12 inches (300 by:300 mm) OR 12 by 16-
1/2 inches (300 by 420 mm) OR 12 by 18 inches (300 by 4504mm), as directed.

b. Weight: At least 10 Ib/sq. ft. (50 kg/sq. m) but not exceeding18 Ib/sg. ft. (90 kg/sqg. m).

c. Compressive Strength: 2500 psi (17 MPa) OR 5860 psi (34 MPay)§ as directed, minimum.

d. Colors and Textures: As selected from manufacturer's full range.

2. Rubber Roof Pavers: Interlocking, lightweight rubber units, 24 by 24 by 2-1/4 inches (600 by 600
by 57 mm), 6 Ib/sq. ft. (30 kg/sq. m) specially manufacturedforilise as roof ballast; with grooved
back for four-way drainage, beveled and doweled; and as follows:

a. Perimeter Securement Strip: Mahufaciurer's standard coated steel sheet channel OR
aluminum sheet channel OR mill-finish aluminum ‘sheet hold down OR coated aluminum
sheet hold down, color as selected; as directed, and fasteners.

b. Color: Black OR Gray ORderra cotta, as directed.

3. Heavyweight Roof Pavers: Hedvyweight, hydraualically pressed, concrete units, square edged OR
with top edges beveled 3/16%inch 6 mm), as directed, factory cast for use as roof pavers;
absorption not greater than 5 percént, ASTM C 140; no breakage and maximum 1 percent mass
loss when tested for freéze-thaw resistance, ASTM C 67; and as follows:

a. Size: 12 by 12'inches (300 by*300 mm) OR 18 by 18 inches (450 by 450 mm) OR 24 by
24 inches (600 by 600 mm), as directed. Manufacture pavers to dimensional tolerances
of plus or minus 4/46 inch (1.6 mm) in length, height, and thickness.

b. Weight18 Ib/sq. fi(80 kg/sg. m) OR 22 Ib/sq. ft. (110 kg/sg. m), as directed.

C. CompressiveyStrength?” 7500 psi (52 MPa) OR 6500 psi (45 MPa), as directed, minimum.

d. Colors and Textures: As selected from manufacturer's full range.

J. Walkway$

1. FlexibleyWalkways:" Factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, surface-
textured“walkway pads OR rolls, as directed, approximately 3/16 inch (5 mm) thick, and
acceptable to membrane roofing system manufacturer.

2. Walkway Roof Pavers: Heavyweight, hydraulically pressed, concrete units, square edged OR
with(top edges beveled 3/16 inch (5 mm), as directed, factory cast for use as roof pavers;
absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass
loss when tested for freeze-thaw resistance, ASTM C 67; and as follows:

a. Size: 12 by 12 inches (300 by 300 mm) OR 18 by 18 inches (450 by 450 mm) OR 24 by
24 inches (600 by 600 mm), as directed. Manufacture pavers to dimensional tolerances
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.

b. Weight: 18 Ib/sq. ft. (90 kg/sg. m) OR 22 Ib/sq. ft. (110 kg/sq. m), as directed.

C. Compressive Strength: 7500 psi (52 MPa) OR 6500 psi (45 MPa), as directed, minimum.
d. Colors and Textures: As selected from manufacturer's full range.
EPDM Membrane Roofing June 2021
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1.3 EXECUTION

A. Preparation

1.

2.

Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation
according to roofing system manufacturer's written instructions. Remove sharp projections.
Prevent materials from entering and clogging roof drains and conductors and from spilling or
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking
place or when rain is forecast.

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

Install acoustical roof deck rib insulation strips, specified in Division“05, Section"Steel Decking",
according to acoustical roof deck manufacturer's written instructions, immediately before
installation of overlying construction and to remain dry.

B. Substrate Board

1.

Install substrate board with long joints in continuous straight lines} perpendicular to roof slopes

with end joints staggered between rows. Tightly butt substrate boards together.

a. Fasten substrate board to top flanges ofysteel deck according to recommendations in FM
Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified
Windstorm Resistance Classification.

OR

Fasten substrate board to topgflanges of steel deck to resist uplift pressure at corners,
perimeter, and field of roof according tomembrane roofing system manufacturers' written
instructions.

C. Vapor-Retarder Installation

1.

Polyethylene Film: La0sely lay polyéthylene-film vapor retarder in a single layer over area to
receive vapor retarder, sidedand end lapping each sheet a minimum of 2 inches (50 mm) and 6
inches (150 mm), respectively.

a. Continugtisly seal sideyand end laps with tape OR adhesive, as directed.

2. Laminate Sheet: Install laminate-sheet vapor retarder in a single layer over area to receive vapor
retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150
mm), respectively,, Bond vapor retarder to substrate as follows:

a. Apply adhesive at rate recommended by vapor-retarder manufacturer. Seal laps with
adhesive.
OR
Apply [ribbons of hot roofing asphalt at spacing, temperature, and rate recommended by
vapor-retarder manufacturer. Seal laps with hot roofing asphalt.

3. Built-UpsVapor Retarder: Install two glass-fiber felt plies lapping each felt 19 inches (483 mm)
over preceding felt. Embed each felt in a solid mopping of hot roofing asphalt. Glaze-coat
completed surface with hot roofing asphalt. Apply hot roofing asphalt within plus or minus 25
deg F (14 deg C) of equiviscous temperature.

4 Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air
movement into membrane roofing system.

D. Insulation Installation

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

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

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

4, Install insulation under area of roofing to achieve required thickness. Where overall insulation

June 2021

thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each
direction.
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a. Where installing composite and noncomposite insulation in two or more layers, install
noncomposite board insulation for bottom layer and intermediate layers, if applicable, and
install composite board insulation for top layer.

5. Trim surface of insulation where necessary at roof drains so completed surface is flush and does
not restrict flow of water.
6. 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
(6 mm) with insulation.

a. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.
7. Adhered Insulation: Install each layer of insulation and adhere to substrate asdollows:

a. Prime surface of concrete deck with asphalt primer at rate of¢3/4 gal./100\ sq. ft.
(0.3 L/sg. m) and allow primer to dry.

b. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or
minus 25 deg F (14 deg C) of equiviscous temperature.

C. Set each layer of insulation in ribbons of bead-applied insdlationyadhesive, firmly pressing
and maintaining insulation in place.
OR

Set each layer of insulation in a uniform coverage of full-spread insdlation adhesive, firmly
pressing and maintaining insulation in place.
8. Mechanically Fastened Insulation: Install each lager ofinsulation and secure to deck using
mechanical fasteners specifically designed andfsized for fastening specified board-type roof
insulation to deck type.

a. Fasten insulation according to requirementsiin FM Approvals' "RoofNav" for specified
Windstorm Resistance Classificatiof.
OR
Fasten insulation to resist uplift pressure at corhers, perimeter, and field of roof.
9. Mechanically Fastened and Adhered Insulation: dnstall first layer of insulation to deck using

mechanical fasteners specifically designed@and sized for fastening specified board-type roof
insulation to deck type.
a. Fasten first layer of insulation according to requirements in FM Approvals' "RoofNav" for
specified Windsterm Resistanee Classification.
OR
Fasten firsidlayer of insulation to resist uplift pressure at corners, perimeter, and field of
roof.
b. Set each,subsequentylayer of insulation in a solid mopping of hot roofing asphalt, applied
within plus‘ehminus 257deg F (14 deg C) of equiviscous temperature.
OR
Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive,
firmly, pressing and maintaining insulation in place.
OR
Setyeach subsequent layer of insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

10. Loesely Laid Insulation: Loosely lay insulation units over substrate.

11. 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 (150 mm) in
each direction. Loosely butt cover boards together and fasten to roof deck, as directed.

a. Fasten cover boards according to requirements in FM Approvals' "RoofNav" for specified
Windstorm Resistance Classification.
OR
Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.

E. Adhered Membrane Roofing Installation
1. Adhere membrane OR fabric-backed membrane, as directed, roofing over area to receive
roofing according to membrane roofing system manufacturer's written instructions.  Unroll
membrane roofing and allow to relax before installing.

EPDM Membrane Roofing June 2021
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10.
11.

12.

13.

Start installation of membrane roofing in presence of membrane roofing system manufacturer's

technical personnel.

Accurately align membrane roofing and maintain uniform side and end laps of minimum

dimensions required by manufacturer. Stagger end laps.

Bonding Adhesive: Apply to substrate and underside of membrane roofing at rate required by

manufacturer and allow to partially dry before installing membrane roofing. Do not apply to splice

area of membrane roofing.

Hot Roofing Asphalt: Apply a solid mopping of hot roofing asphalt to substrate at temperature

and rate required by manufacturer and install fabric-backed membrane _geefing. Do not apply to

splice area of membrane roofing.

OR

Fabric-Backed Membrane Adhesive: Apply to substrate at rate required by manufacturer and

install fabric-backed membrane roofing.

In addition to adhering, mechanically fasten membrang, roofing, secur€ly at terminations,

penetrations, and perimeters.

Apply membrane roofing with side laps shingled with slope of roofideck where possible.

Adhesive Seam Installation: Clean both faces of spliceiareas, apply splicing cement, and firmly

roll side and end laps of overlapping membrane roofing according to manufacturer's written

instructions to ensure a watertight seam installation. Apply lapéealant and seal exposed edges

of membrane roofing terminations.

a. Apply a continuous bead of in-seamy'sealant before closing splice if required by membrane
roofing system manufacturer.

Tape Seam Installation: Clean and_prime both faces of splice areas, apply splice tape, and firmly

roll side and end laps of overlapping ‘membrane roofing according to manufacturer's written

instructions to ensure a watertight seam installation. Apply lap sealant and seal exposed edges

of membrane roofing terminations.

Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

Spread sealant or mastic bed over‘deeksdrain flange at roof drains and securely seal membrane

roofing in place with clampingring.

Install membrane roofingiand auxiliary materials to tie in to existing membrane roofing to maintain

weather-tightness of transition and to not void warranty for existing membrane roofing system.

Adhere protg€tion sheet over'membrane roofing at locations indicated.

F. Mechanically FastenediMembrane Roofing Installation

1.

June 2021

Mechanically fastemymembrane roofing over area to receive roofing according to roofing system

manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing.

a. For in-splice attachment, install membrane roofing with long dimension perpendicular to
steel roof deck flutes.

Start installation of membrane roofing in presence of roofing system manufacturer's technical

personnel:

Accurately align membrane roofing and maintain uniform side and end laps of minimum

dimensions required by manufacturer. Stagger end laps.

Mechanically fasten or adhere membrane roofing securely at terminations, penetrations, and

perimeter of roofing.

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

Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly

roll side and end laps of overlapping membrane roofing according to manufacturer's written

instructions to ensure a watertight seam installation. Apply lap sealant and seal exposed edges

of membrane roofing terminations.

a. Apply a continuous bead of in-seam sealant before closing splice if required by membrane
roofing system manufacturer.

Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly

roll side and end laps of overlapping membrane roofing according to manufacturer's written

instructions to ensure a watertight seam installation. Apply lap sealant and seal exposed edges

of membrane roofing terminations.

Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

EPDM Membrane Roofing
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10.

11.

12.

Spread sealant or mastic bed over deck drain flange at roof drains and securely seal membrane
roofing in place with clamping ring.

In-Splice Attachment: Secure one edge of membrane roofing using fastening plates or metal
battens centered within membrane splice and mechanically fasten membrane roofing to roof
deck. Field splice seam.

OR

Through-Membrane Attachment: Secure membrane roofing using fastening plates or metal
battens and mechanically fasten membrane roofing to roof deck. Cover battens and fasteners
with a continuous cover strip.

Install membrane roofing and auxiliary materials to tie in to existing roofing tefmaintain,weather-
tightness of transition and to not void warranty for existing membrane roofing system.

Adhere protection sheet over membrane roofing at locations indicated.

G. Loosely Laid And Ballasted Membrane Roofing Installation

1.

11.

12.
13.

14.

Loosely lay membrane roofing over area to receive roofing according “to, roofing system

manufacturer's written instructions. Unroll membrane roofing and allow to“relax before installing.

a. Comply with requirements in SPRI RP-4 for System 1 ‘OR#£System2 OR System 3, as
directed.

Start installation of membrane roofing in presence ofgroofing systemémanufacturer's technical

personnel.

Accurately align membrane roofing, without stretehing, and maintain uniform side and end laps of

minimum dimensions required by manufacturer. Staggerend‘laps.

Mechanically fasten or adhere perimeter_ofgmembrane roofing according to requirements in

SPRI RP-4.

OR

Mechanically fasten or adhere membrane roofing at corners, perimeters, and transitions

according to requirements in SPRIFRP-4.

a. At corners and perimeters, omit aggregate’ballast leaving membrane roofing exposed.

b. At corners and perimeters, adhere a second layer of membrane roofing

Apply membrane roofing with sidellaps shingled with slope of deck where possible.

Adhesive Seam Installation: Cleanboth faces of splice areas, apply splicing cement, and firmly

roll side and end laps of overlapping> membrane roofing according to manufacturer's written

instructions to enslre a watertight seam installation. Apply lap sealant and seal exposed edges

of membrane roofing terminations.

a. Apply_ascontinuous‘bead of in-seam sealant before closing splice if required by membrane
roofing system manufacturer.

Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly

roll sideland end laps of overlapping membrane roofing according to manufacturer's written

instructionsyto ensure’ a watertight seam installation. Apply lap sealant and seal exposed edges

of membranefoofing terminations.

Leave seams uncovered until inspected by membrane roofing system manufacturer OR testing

ageney,ias directed.

Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

Spread sealant or mastic bed over deck drain flange at roof drains and securely seal membrane

roofing in place with clamping ring.

Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain weather-

tightness of transition and to not void warranty for existing membrane roofing system.

Adhere protection sheet over membrane roofing at locations indicated.

Install protection mat over membrane roofing, overlapping a minimum of 6 inches (150 mm).

Install an additional protection mat layer at projections, pipes, vents, and drains, overlapping a

minimum of 12 inches (300 mm).

Aggregate Ballast, as directed: Apply uniformly over membrane roofing at the rate required by

membrane roofing system manufacturer, but not less than the following, spreading with care to

minimize possibility of damage to membrane roofing system. Lay ballast as membrane roofing is

installed, leaving membrane roofing ballasted at the end of the workday.

EPDM Membrane Roofing June 2021
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a. Ballast Weight: Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sg. m).
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sqg. ft. (65 kg/sq. m), at corners and perimeter;
Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sg. m), elsewhere.
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sq. ft. (65 kg/sg. m).
15. Roof-Paver Ballast: Install lightweight OR heavyweight, as directed, roof-paver ballast according
to manufacturer's written instructions.
OR
Roof-Paver Ballast: Install rubber roof-paver ballast according#toc manufacturer's written
instructions, in locations indicated.
a. Install perimeter paver edge securement.
OR
Roof-Paver and Aggregate Ballast: Install heavyweight roof pavershaccording to manufacturer's
written instructions on roof corners and perimeter.

b. Install Size 4 aggregate ballast elsewhere on reéfing at/afminimum rate of 10 Ib/sq. ft. (50
kg/sq. m).
OR
Install Size 2 aggregate ballast elsewhere,on roofing at'afminimum rate of 13 Ib/sq. ft. (65
kg/sq. m).
H. Base Flashing Installation
1. Install sheet flashings and preformed.flashing accessories and adhere to substrates according to
membrane roofing system manufacturer's writtenjinstructions.
2. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to
partially dry. Do not apply to seam area of flashing.
3. Flash penetrations and field-formed inside 'and outside corners with cured or uncured sheet
flashing.
4. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets

to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet
flashing terminations.

5. Terminate afid seal top of%sheet flashings and mechanically anchor to substrate through
termination bars, as directed.

l. Coating Installation
1. Apply coatings to membrane roofing OR base flashings, as directed, according to manufacturer's
written recommendations, by spray, roller, or other suitable application method.

J. Walkway Installation
1. FlexiblesWalkways: Install walkway products in locations indicated. Adhere walkway products to
substrate with compatible adhesive according to roofing system manufacturer's written
instructions.
2. Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written
instructions in locations indicated, to form walkways. Leave 3 inches (75 mm) of space between
adjacent roof pavers.

K. Field Quality Control

1. Testing Agency: Engage a qualified independent testing agency to perform inspections.

2. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect
roofing installation on completion.

3. Repair or remove and replace components of membrane roofing system where inspections
indicate that they do not comply with specified requirements.

4. Additional inspections, at Contractor's expense, will be performed to determine compliance of

replaced or additional work with specified requirements.

L. Protecting And Cleaning

June 2021 EPDM Membrane Roofing
County of San Bernardino 07531600-11
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1. Protect membrane 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 the
Owner.

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

3. Clean overspray and spillage from adjacent construction using cleaning agent rocedures
recommended by manufacturer of affected construction.

END OF SECTION 07 53 16 00

EPDM Membrane Roofing June 2021
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SECTION 07 54 19 00 - POLYVINYL-CHLORIDE (PVC) ROOFING

1.1

A.

E.

June 2021

GENERAL

Description Of Work:

1. This specification covers the furnishing and installation of materials for polyvinyl-chloride (PVC)
roofing. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations4Demolition and removal of
materials shall be as required to support the work.

Summary
1. Section Includes:
a. Adhered PVC membrane roofing system.
b. Mechanically fastened PVC membrane roofing system,
C. Loosely laid and ballasted PVC membrane roofingsystem.
d. Vapor retarder.
e. Roof insulation.
2. Section includes the installation of acoustical roof deck rib insulation strips furnished under

Division 05 Section "Steel Decking".

Definitions
1. Roofing Terminology: See ASIM D 1079, andiglossary in NRCA's "The NRCA Roofing and
Waterproofing Manual” for definition of termsirelated to roofing work in this Section.

Performance Requirements

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

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

3. RoofinggSystem Design: Provide membrane roofing system that is identical to systems that have
béen successfully tested by a qualified testing and inspecting agency to resist uplift pressure
calculated aceording to ASCE/SEI 7.

4., RFM Approvals Listing, as directed: Provide membrane roofing, base flashings, and component
materials that comply with requirements in FM Approvals 4450 and FM Approvals 4470 as part of
a membrane roofing system, and that are listed in FM Approvals' "RoofNav" for Class 1 or
nancombustible construction, as applicable. Identify materials with FM Approvals markings.

a. Fire/Windstorm Classification:  Class 1A-60 OR Class 1A-75 OR Class 1A-90 OR
Class 1A-105 OR Class 1A-120 OR Class 1A-135 OR Class 1A-150 OR Class 1A-165, as

directed.
b. Hail Resistance: MH OR SH, as directed.
5. Energy Performance: Provide roofing system with initial Solar Reflectance Index not less than 78

OR 29, as directed, when calculated according to ASTM E 1980, based on testing identical
products by a qualified testing agency.

6. Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR "Roof
Products Qualified Product List" for low OR steep, as directed,-slope roof products.

7. Energy Performance(for roofs that must comply with California Energy Commission's CEC-
Title 24): Provide roofing system with initial solar reflectance not less than 0.70 and emissivity
not less than 0.75 when tested according to CRRC-1.

Submittals
1. Product Data: For each type of product indicated.

Polyvinyl-Chloride (PVC) Roofing
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F. Q
1.

5.

LEED Submittals:

a. Product Data for Credit SS 7.2: For roof materials, indicating that roof materials comply
with Solar Reflectance Index requirement.

b. Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement of

VOC content.
Shop Drawings: For roofing system. Include plans, elevations, sections, details, and
attachments to other work.
Samples: For each product included in the roofing system.
Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies
with requirements specified in "Performance Requirements" Article.
a. Submit evidence of compliance with performance requirements.
Research/evaluation reports.
Field quality-control reports.
Maintenance data.
Warranties: Sample of special warranties.

uality Assurance

Installer Qualifications: A qualified firm that is approved, authorized, or dicensed by membrane
roofing system manufacturer to install manufacturersgproduct andithat is eligible to receive
manufacturer's special warranty.

Source Limitations: Obtain components for memibrane roofing system from same manufacturer
as membrane roofing or approved by membrane reofing'manufacturer.

Exterior Fire-Test Exposure: ASTM E 108,,€lass A OR Class B OR Class C, as directed; for
application and roof slopes indicated, @s determined by testing identical membrane roofing
materials by a qualified testing agency. [ Materials shall be identified with appropriate markings of
applicable testing agency.

Fire-Resistance Ratings: Where ifidicatedy provideffire-resistance-rated roof assemblies identical
to those of assemblies tested for fire resistaneefper ASTM E 119 by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

Preinstallation Roofing Conferenegt "Conduct conference at Project site.

G. Delivery, Storage, And Handling

1.

Deliver roofing materials to Project site in original containers with seals unbroken and labeled with

manufacturer's name, preduct 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. Protect stored liquid

material from direct sunlight.

a. Discard and Jegally dispose of liquid material that cannot be applied within its stated shelf
life.

RProtect roof insulation materials from physical damage and from deterioration by sunlight,

moistureji soiling, and other sources. Store in a dry location. Comply with insulation

manufacturer's written instructions for handling, storing, and protecting during installation.

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

deflection of deck.

H. Project Conditions

1.

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.

l. Warranty

1.

Special Warranty: Manufacturer's standard or customized form, without monetary limitation, in
which manufacturer agrees to repair or replace components of membrane roofing system that fail
in materials or workmanship within 10 OR 15, as directed, years from date of Final Completion.

Polyvinyl-Chloride (PVC) Roofing June 2021
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1.2 PRODUCTS

A. PVC Membrane Roofing

1.

PVC Sheet: ASTM D 4434, Type Il, Grade |, glass fiber reinforced, felt backed.

a. Thickness: 48 mils (1.2 mm), minimum OR 60 mils (1.5 mm), nominal OR 72 mils (1.8
mm) OR 80 mils (2.0 mm) OR 96 mils (2.4 mm), as directed.

b. Exposed Face Color: Gray.

OR

PVC Sheet: ASTM D 4434, Type lll, fabric reinforced and fabric backed,qasydirected.

a. Thickness: 45 mils (1.1 mm), minimum OR 48 mils (1.2 mm) OR"50 mils)(1.27 mm) OR 60
mils (1.5 mm), nominal OR 72 mils (1.8 mm) OR 80 mils (2.0 mm) OR 100 mils (2.5 mm),
as directed.

b. Exposed Face Color: White OR Gray, as directed.

OR

PVC Sheet: ASTM D 4434, Type IV, fabric reinforced and fabri¢ backed, as directed.

a. Thickness: 36 mils (0.9 mm), minimum OR 40fmils (1£0%xm), neminal OR 50 mils (1.27
mm) OR 60 mils (1.5 mm), nominal OR 72 mils“(1.8/mm) OR 80 mils (2.0 mm) OR 100
mils (2.5 mm), as directed.

b. Exposed Face Color: White OR Gray, assdirected.

B. Auxiliary Membrane Roofing Materials

1.

General: Auxiliary membrane roofing material§ recommended by roofing system manufacturer
for intended use, and compatible withsmembrane roofing.

a. Liquid-type auxiliary matérials ‘shall eomply with VOC limits of authorities having
jurisdiction.
b. Adhesives and sealants that are notfon the exterior side of weather barrier shall comply

with the followingdlimits “for VOC/content when calculated according to 40 CFR 59,

Subpart D (EPAdMethod,24):

1) Plastic Feam Adhesives: 50 g/L.

2) Gypsum Board and Panel Adhesives: 50 g/L.

3) Muitipurpose Gonstruction Adhesives: 70 g/L.

4) Fiberglass Adhesives: 80 g/L.

5) Contact Adhesive: 80 g/L.

6) Other Adhesives: 250 g/L.

7) PVCWelding Compounds: 510 g/L.

3) Adhesive Primer for Plastic: 650 g/L

9) Single-Ply Roof Membrane Sealants: 450 g/L.

10) INonmembrane Roof Sealants: 300 g/L.

11) 4 Sealant Primers for Nonporous Substrates: 250 g/L.

12)7 Sealant Primers for Porous Substrates: 775 g/L.
Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, reinforcement,
thickness, and color as PVC sheet membrane.
Bonding Adhesive: Manufacturer's standard, water based, as directed.
Slip Sheet: Manufacturer's standard, of thickness required for application.
Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars,
approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch (25 mm wide by 1.3 mm) thick, prepunched.
Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and
acceptable to membrane roofing system manufacturer.
Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination
reglets, and other accessories.

C. Substrate Boards

June 2021
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Substrate Board: ASTM C 1396/C 1396M, Type X gypsum board, 5/8 inch (16 mm) thick.

OR

Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/4 inch
(6 mm) OR 1/2 inch (13 mm) OR Type X, 5/8 inch (16 mm), as directed, thick.

OR

Substrate Board: ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed, thick.

OR

Substrate Board: ASTM C 728, perlite board, 3/4 inch (19 mm) OR 1 inch (25(mm), asidirected,
thick, seal coated.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate boakd to reof deck.

D. Vapor Retarder

1.

Polyethylene Film: ASTM D 4397, 6 mils (0.15 mm) thick, mifiimum,Jwithimaximum permeance
rating of 0.13 perm (7.5 ng/Pa x s x sq. m).

a. Tape: Pressure-sensitive tape of type recommended by vaper-retarder manufacturer for
sealing joints and penetrations in vapor retarder.
OR

Adhesive: Manufacturer's standard lap &adhesive, FM Approvals approved for vapor-
retarder application.

2. Laminated Sheet: Kraft paper, two layerssglaminated with asphalt and edge reinforced with
woven fiberglass yarn with maximum perfmeance rating of 0.50 perm (29 ng/Pa x s x sq. m) and
with manufacturer's standard adhesive, @s directed.

3. Glass-Fiber Felts: ASTM D 2178, Type'l\, asphalt impregnated.

E. Roof Insulation

1. General: Preformed roof insulation boéards manufactured or approved by PVC membrane roofing
manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses
indicated and that proddee FM Approvals-approved roof insulation, as directed.

2. Extruded-Polystyrene Board Insulation® ASTM C 578, Type IV, 1.6-Ib/cu. ft. (26-kg/cu. m) OR
Type X, 1.3-Ib/cuft. (24-kg/cu. m), as directed, minimum density, square edged.

3. Molded-Polystyrene Board Insulation: ASTM C 578, Type ll, 1.35-Ib/cu. ft. (22-kg/cu. m) OR
Type VIII, 1.46:lb/cu. ft. {@8-kg/cu. m) OR Type IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as directed,
minimum density.

4. Composite Molded-Polystyrene Board Insulation: ASTM C 578, Type Il, 1.35-Ib/cu. ft. (22-
kg/cu. m) OR Type VIII, 1.15-Ib/cu. ft. (18-kg/cu. m) OR Type IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as
directed, ' minimum density, with factory-applied facings, as follows:

a. Facer*ASTM C 208, Type I, Grade 2, cellulosic-fiber insulation board, asphalt coated, 1/2
inefy(13 mm) thick.
OR
Facer: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

5. Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, Class 1, Grade 2 OR Type I, Class I,
Grade'3, as directed, felt or glass-fiber mat facer on both major surfaces.

6. Composite Polyisocyanurate Board Insulation: ASTM C 1289, with factory-applied facing board
on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other.

a. Type |V, cellulosic-fiber-insulating-board facer, Grade 2, 1/2 inch (13 mm) thick.
b. Type V, OSB facer, 7/16 inch (11 mm) thick.
C. Type VII, glass mat faced gypsum board facer, 1/4 inch (6 mm) thick.

7. Perlite Board Insulation: ASTM C 728, rigid, mineral-aggregate thermal insulation board
composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top
surface seal coated.

Polyvinyl-Chloride (PVC) Roofing June 2021
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1.

Cellulosic-Fiber Board Insulation: ASTM C 208, Type ll, Grade 2, fibrous-felted, rigid insulation
boards of wood fiber or other cellulosic-fiber and water-resistant binders, asphalt impregnated,
chemically treated for deterioration.

Cellular-Glass Board Insulation: ASTM C 552, Type IV, rigid, cellular-glass thermal board
insulation faced with manufacturer's standard kraft-paper sheets.

Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per
12 inches (1:48), as directed, unless otherwise indicated.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

F. Insulation Accessories

1.

2.

General:  Furnish roof insulation accessories recommended, by “insulation manufacturer for
intended use and compatibility with membrane roofing.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designeddfor fasteningroof ‘insulation and cover
boards, as directed, to substrate, and acceptable to redfing systemmanufacturer.

Modified Asphaltic Insulation Adhesive: Insulation “manufacturer's recommended modified
asphalt, asbestos-free, cold-applied adhesive formulated tQiattachfroof insulation to substrate or
to another insulation layer.

Bead-Applied Insulation Adhesive: Insulation manufacturer's recommended bead-applied, low-
rise, one- or multicomponent urethane adhesive formulated to attach roof insulation to substrate
or to another insulation layer.

Full-Spread Applied Insulation Adhesive: Insulation manufacturer's recommended spray-applied,
low-rise, two-component urethané adhesive formulated to attach roof insulation to substrate or to
another insulation layer.

Cover Board: ASTM C 208, Type Il, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 mm)
thick.

OR

Cover Board: DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

OR

Cover Board: ASTM C 117¢(C 1177M, glass-mat, water-resistant gypsum substrate, 1/4 inch (6
mm) OR 1/2dnch (13 mm) OR/8 inch (16 mm), as directed, thick, factory primed, as directed.
OR

Cover Board: ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed;thick.

Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water
permeable and resistant to UV degradation, type and weight as recommended by roofing system
manufacturer for application.

Gs Asphalt Materials

1.

2

Roofing Asphalt: ASTM D 312, Type lll or Type IV OR ASTM D 6152, SEBS modified, as
directed.
Asphalt Primer: ASTM D 41.

H. Aggregate Ballast (for loosely laid and aggregate-ballasted installations)

1.

June 2021

Aggregate Ballast: Provide aggregate ballast that will withstand weather exposure without
significant deterioration and will not contribute to membrane degradation, of the following type
and size:
a. Aggregate Type: Smooth, washed, riverbed gravel or other acceptable smooth-faced
stone OR Crushed gravel or crushed stone, as directed.
b. Size: ASTM D 448, Size 4, ranging in size from 3/4 to 1-1/2 inches (19 to 38 mm).
OR
Size: ASTM D 448, Size 2, ranging in size from 1-1/2 to 2-1/2 inches (38 to 63 mm).
OR
Size: ASTM D 448, Size 3, ranging in size from 1 to 2 inches (25 to 50 mm).
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l. Roof Pavers

1.

Lightweight Roof Pavers: Interlocking, lightweight concrete units, specially factory cast for use as
roof ballast; grooved back, with four-way drainage capability; beveled, doweled, or otherwise
profiled; and as follows:

a. Size: 8 by 16 inches (200 by 400 mm) OR 12 by 12 inches (300 by 300 mm) OR 12 by 16-
1/2 inches (300 by 420 mm) OR 12 by 18 inches (300 by 450 mm), as directed.

b. Weight: At least 10 Ib/sq. ft. (50 kg/sq. m) but not exceeding 18 Ib/sq. ft. (90 kg/sq. m).

C. Compressive Strength: 2500 psi (17 MPa) OR 5000 psi (34 MPa), as directed, minimum.

d. Colors and Textures: As selected from manufacturer's full range.

Heavyweight Roof Pavers: Heavyweight, hydraulically pressed, concrete units§ square edged OR

with top edges beveled 3/16 inch (5 mm), as directed, factory cast forfuse as roof\pavers;

absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass
loss when tested for freeze-thaw resistance, ASTM C 67; and as follows:

a. Size: 12 by 12 inches (300 by 300 mm) OR 18 by 18 inchesg(450 byy450 ‘mm) OR 24 by
24 inches (600 by 600 mm), as directed. Manufacture pavers to dimensional tolerances
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.

b. Weight: 18 Ib/sq. ft. (90 kg/sq. m) OR 22 Ib/sq. ft. (110 kglsg.4M), as directed.

c. Compressive Strength: 7500 psi (52 MPa) OR 6500 psi (45'WMRa), as'directed, minimum.

d. Colors and Textures: As selected from manufacturer's full range:

J. Walkways

1.

Flexible Walkways: Factory-formed, nonporous, heavy‘duty,“salid-rubber, slip-resisting, surface-
textured walkway pads OR rolls, as directed, approximately 3/16 inch (5 mm) thick, and
acceptable to membrane roofing system manufacturer.

2. Walkway Roof Pavers: Heavyweight, hydraulically \pressed, concrete units, square edged OR
with top edges beveled 3/16 inch, (5 mm), as directed, factory cast for use as roof pavers;
absorption not greater than 5 percent, ASEM C 140; no breakage and maximum 1 percent mass
loss when tested for freeze-thaw resistance,;”ASTM C 67; and as follows:

a. Size: 12 by 12 inches (3800 by’ 300 mm) OR 18 by 18 inches (450 by 450 mm) OR 24 by
24 inches (600 by 600 mm); as directed. Manufacture pavers to dimensional tolerances
of plus or minus 4416 inch (1°@wnm) in length, height, and thickness.
b. Weight: 18 Ib/&q. ft. (90 kg/sqg. M) OR 22 Ib/sq. ft. (110 kg/sqg. m), as directed.
c. Compressivé Strength: 7500 psi (52 MPa) OR 6500 psi (45 MPa), as directed, minimum.
d. Colors and'Textures: As selected from manufacturer's full range.
EXECUTION

A. Preparation

1.

2.

Clean‘substrateref dust, debris, moisture, and other substances detrimental to roofing installation
according to roofing system manufacturer's written instructions. Remove sharp projections.
Rrevent‘materials from entering and clogging roof drains and conductors and from spilling or
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking
placeyor when rain is forecast.

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

Install acoustical roof deck rib insulation strips, specified in Division 05 Section "Steel Decking",
according to acoustical roof deck manufacturer's written instructions, immediately before
installation of overlying construction and to remain dry.

B. Substrate Board

1.

Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes
with end joints staggered between rows. Tightly butt substrate boards together.

Polyvinyl-Chloride (PVC) Roofing June 2021
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a. Fasten substrate board to top flanges of steel deck according to recommendations in FM
Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified
Windstorm Resistance Classification.

OR

Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners,
perimeter, and field of roof according to membrane roofing system manufacturers' written
instructions.

C. Vapor-Retarder Installation

1.

Polyethylene Film: Loosely lay polyethylene-film vapor retarder in & single layer over area to
receive vapor retarder, side and end lapping each sheet a minimufm of 2 inches, (50 mm) and 6
inches (150 mm), respectively.

a. Continuously seal side and end laps with tape OR adhesivepas directed4

2. Laminate Sheet: Install laminate-sheet vapor retarder in a single layer overarea to receive vapor
retarder, side and end lapping each sheet a minimum _of 2 aches (86, mm) and 6 inches (150
mm), respectively. Bond vapor retarder to substrate as'follows:

a. Apply adhesive at rate recommended by vaporsretarder manufacturer. Seal laps with
adhesive.

OR
Apply ribbons of hot roofing asphaliat spacing, temperature, and rate recommended by
vapor-retarder manufacturer. Sealdaps with hot roofing asphalt.

3. Built-up Vapor Retarder: Install two glassfibef felt“pli€s” lapping each felt 19 inches (483 mm)
over preceding felt. Embed each_felt.in a solid mopping of hot roofing asphalt. Glaze-coat
completed surface with hot roofing asphalt. Apply hot roofing asphalt within plus or minus 25
deg F (14 deg C) of equiviscous temperature:

4, Completely seal vapor retarder \at terminations, obstructions, and penetrations to prevent air
movement into membrangfroofing system.

D. Insulation Installation

1. Coordinate installing membrane roofing system components so insulation is not exposed to
precipitation ordeft exposediat the end of the workday.

2. Comply withfmembrane roofing system and insulation manufacturer's written instructions for
installing séofinsulation.

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

4. Installsinsulation Under area of roofing to achieve required thickness. Where overall insulation
thicknesstis, 2.7 inches (68 mm) or greater, install two or more layers with joints of each
succeedinglayer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each
direction.

a. Where' installing composite and noncomposite insulation in two or more layers, install
noncomposite board insulation for bottom layer and intermediate layers, if applicable, and
install composite board insulation for top layer.

5. Trimysurface of insulation where necessary at roof drains so completed surface is flush and does
not restrict flow of water.

6. 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
(6 mm) with insulation.

a. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

7. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

a. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft.
(0.3 L/sg. m) and allow primer to dry.

b. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or
minus 25 deg F (14 deg C) of equiviscous temperature.

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

d. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly

June 2021

pressing and maintaining insulation in place.
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10.

12.

Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using
mechanical fasteners specifically designed and sized for fastening specified board-type roof
insulation to deck type.
a. Fasten insulation according to requirements in FM Approvals' "RoofNav" for specified
Windstorm Resistance Classification.
OR
Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.
Mechanically Fastened and Adhered Insulation: Install each layer of insulation and secure first
layer of insulation to deck using mechanical fasteners specifically designedgand sized for
fastening specified board-type roof insulation to deck type.
a. Fasten first layer of insulation according to requirements in FM Approvals' "RoafNav" for
specified Windstorm Resistance Classification.
OR
Fasten first layer of insulation to resist uplift pressure at corners, pesimeterdand field of
roof.
b. Set each subsequent layer of insulation in a solid mopping of hotréefingasphalt, applied
within plus or minus 25 deg F (14 deg C) of equiviscous temperature.
OR
Set each subsequent layer of insulation in ribbens of bead-applied insulation adhesive,
firmly pressing and maintaining insulation in place.
OR
Set each subsequent layer of insulation inja ufiform-coverage of full-spread insulation
adhesive, firmly pressing and maintaining,insulation in place.
Loosely Laid Insulation: Loosely lay insulation units,ovensubstrate.
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 (150 mm) in
each direction. Loosely butt coverboards together and fasten to roof deck, as directed.
a. Fasten cover boards aceording to requirements in FM Approvals' "RoofNav" for specified
Windstorm Resistance ‘Classifi¢ation.
OR
Fasten cover boards to resistibplift pressure at corners, perimeter, and field of roof.
Install slip sheet over insulation OR» cover board, as directed, and immediately beneath
membrane roofing¢

E. Adhered Membrane Roofing Installation

1. Adhere mémbrane roofing over area to receive roofing and install according to membrane roofing
system manufacturer's written instructions.

a. Install sheet according to ASTM D 5036.

2. Starhinstallation of smembrane roofing in presence of membrane roofing system manufacturer's
technical personnel.

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

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

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

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

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

a. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut
edges of sheet membrane.
b. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
C. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.
Polyvinyl-Chloride (PVC) Roofing June 2021
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8. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.

9. Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain
weathertightness of transition and to not void warranty for existing membrane roofing system.

F. Mechanically Fastened Membrane Roofing Installation

1. Mechanically fasten membrane roofing over area to receive roofing and install according to
roofing system manufacturer's written instructions.
a. Install sheet according to ASTM D 5082.
b. For in-splice attachment, install membranes roofing with longdimension, perpendicular to

steel roof deck flutes.

2. Start installation of membrane roofing in presence of roofing ;ssystem, manufacturer's technical
personnel.

3. Accurately align membrane roofing and maintain uniform, sidei’and ‘end laps of minimum
dimensions required by manufacturer. Stagger end laps:

4. Mechanically fasten or adhere membrane roofing securely at*teérminations, penetrations, and
perimeter of roofing.

5. Apply membrane roofing with side laps shingled with slope‘efiroof deck where possible.

6. In-Seam Attachment: Secure one edge of PVE, sheet usingifastening plates or metal battens
centered within membrane seam and mechanically fasten PVC sheet to roof deck.

7. Seams: Clean seam areas, overlap membrane/roofing, and hot-air weld side and end laps of
membrane roofing and sheet flashings according to“manufacturer's written instructions to ensure
a watertight seam installation.
a. Test lap edges with probefto verifyaseam,weld continuity. Apply lap sealant to seal cut

edges of sheet membrang.

b. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
C. Repair tears, voidsgand lapped seams in roofing that does not comply with requirements.

8. Spread sealant bed over deck drain‘flange at roof drains and securely seal membrane roofing in
place with clamping ring.

9. Install membrane roofing®and auxiliary materials to tie in to existing roofing to maintain

weathertightness of transitionyand to not void warranty for existing membrane roofing system.

G. Loosely Laid And Ballasted Membrane Roofing Installation

1.

June 2021

Loosely lay membrane roofing over area to receive roofing and install according to roofing system
manufacturer's written instructions.
ax Comply with requirements in SPRI RP-4 for System 1 OR System 2 OR System 3, as
directed.
Start installation of membrane roofing in presence of roofing system manufacturer's technical
personnel.
Accurately align membrane roofing, without stretching, and maintain uniform side and end laps of
minimum dimensions required by manufacturer. Stagger end laps.
Mechanically fasten or adhere perimeter of membrane roofing according to requirements in
SPRI RP-4.
OR
Mechanically fasten OR adhere, as directed, membrane roofing at corners, perimeters, and
transitions according to requirements in SPRI RP-4.
a. At corners and perimeters, omit aggregate ballast leaving membrane roofing exposed.
OR
At corners and perimeters, adhere a second layer of membrane roofing.
Apply membrane roofing with side laps shingled with slope of deck where possible.
Seams: Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of
membrane roofing and sheet flashings according to manufacturer's written instructions to ensure
a watertight seam installation.

a. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut
edges of sheet membrane.
b. Verify field strength of seams a minimum of twice daily and repair seam sample areas.

Polyvinyl-Chloride (PVC) Roofing
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10.

11.

C. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.
Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.
Install membrane roofing and auxiliary materials to tie in to existing roofing.
Install protection mat over membrane roofing, overlapping a minimum of 6 inches (150 mm).
Install an additional protection mat layer at projections, pipes, vents, and drains, overlapping a
minimum of 12 inches (300 mm).
Aggregate Ballast: Apply uniformly over membrane roofing at the rate required by membrane
roofing system manufacturer, but not less than the following, spreading with_care,to minimize
possibility of damage to membrane roofing system. Lay ballast as membranefroofingiisinstalled,
leaving membrane roofing ballasted at the end of the workday.
a. Ballast Weight: Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sg. m).
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sq. ft. (65 kg/sq. maj, at corners ‘and perimeter;
Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sqg. m), elsewhere.
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sq. ft. (65 kg/sq. m)
Roof-Paver Ballast: Install lightweight OR heavyweight, as directedyroofs;paver ballast according
to manufacturer's written instructions.
OR
Roof-Paver and Aggregate Ballast: Install heavyWweight roof pavers according to manufacturer's
written instructions on roof corners and perimeter.
a. Install Size 4 aggregate ballast elsewhere on“roofing at a minimum rate of 10 Ib/sq. ft. (50
kg/sqg. m).
OR
Install Size 2 aggregate ballast elsewhere on|roofing at a minimum rate of 13 Ib/sq. ft. (65
kg/sqg. m).

H. Base Flashing Installation

1.

2.

3.

4.

5.

Install sheet flashings and preformed flashing accessories and adhere to substrates according to
membrane roofing systeém manufacturer's written instructions.

Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to
partially dry. Do nét'apply to seam area of flashing.

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

Clean seam areasjoverlap,‘and firmly roll sheet flashings into the adhesive. Hot-air weld side
and end laps to ensure a watertight seam installation.

Terminate, and seal top of sheet flashings and mechanically anchor to substrate through
terminatiombars, asddirected.

l. Walkway. Installation

1.

ElexibleWalkways: Install walkway products in locations indicated. Heat weld to substrate or
adhere walkway products to substrate with compatible adhesive according to roofing system
manufacturer's written instructions.

Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written
instructions in locations indicated, to form walkways. Leave 3 inches (75 mm) of space between
adjacent roof pavers.

J. Field Quality Control

1.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

2. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect
roofing installation on completion.
3. Repair or remove and replace components of membrane roofing system where inspections
indicate that they do not comply with specified requirements.
Polyvinyl-Chloride (PVC) Roofing June 2021
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4. Additional inspections, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.

K. Protecting And Cleaning
1. Protect membrane 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 the

Owner.
2. Correct deficiencies in or remove membrane roofing system tha

not comply with

em to a condition

free of damage and deterioration at time of Final Completio g to warranty
requirements.

3. Clean overspray and spillage from adjacent construction using

recommended by manufacturer of affected construction.

and procedures

END OF SECTION 07 54 19 00

June 2021 Polyvinyl-Chloride (PVC) Roofing
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SECTION 07 54 23 00 - THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

1.1 GENERAL

A. Description Of Work:

1.

This specification covers the furnishing and installation of materials for thermoplastic polyolefin
(TPO) roofing. Products shall be as follows or as directed by the Ownergminstallation procedures
shall be in accordance with the product manufacturer's recommehdations.) Demolition and
removal of materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Adhered TPO membrane roofing system.

b. Mechanically fastened TPO membrane roofing system,

C. Loosely laid and ballasted TPO membrane roofingsystem.
d. Vapor retarder.

e. Roof insulation.

Section includes the installation of acoustical roof deck rib insulation strips furnished under
Division 05 Section "Steel Decking".

C. Definitions

1.
2.

TPO: Thermoplastic polyolefin.
Roofing Terminology: See ASTM D 1079 and glossary in NRCA's "The NRCA Roofing and
Waterproofing Manual” for definitions of terms related to roofing work in this Section.

D. Performance Requirements

1.

General Performance:< Installed membrane roofing and base flashings shall withstand specified

uplift pressures, thermally induced movement, and exposure to weather without failure due to

defective manpd@facture, fabrieation, installation, or other defects in construction. Membrane
roofing and base flashings shall remain watertight.

Material £ompatibility: Provide roofing materials that are compatible with one another under

conditions of ‘service and application required, as demonstrated by membrane roofing

manufaeturer basedion testing and field experience.

Roofing System Design: Provide membrane roofing system that is identical to systems that have

been successfully tested by a qualified testing and inspecting agency to resist uplift pressure

calculated aceording to ASCE/SEI 7.

FMhApprovals Listing, as directed: Provide membrane roofing, base flashings, and component

materials’that comply with requirements in FM Approvals 4450 and FM Approvals 4470 as part of

a.membrane roofing system, and that are listed in FM Approvals' "RoofNav" for Class 1 or
noncombustible construction, as applicable. Identify materials with FM Approvals markings.

a. Fire/Windstorm Classification:  Class 1A-60 OR Class 1A-75 OR Class 1A-90 OR
Class 1A-105 OR Class 1A-120 OR Class 1A-135 OR Class 1A-150 OR Class 1A-165, as
directed.

b. Hail Resistance: MH OR SH, as directed.

Energy Performance: Provide roofing system with initial Solar Reflectance Index not less than 78

OR 29, as directed, when calculated according to ASTM E 1980, based on testing identical

products by a qualified testing agency.

Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR "Roof

Products Qualified Product List" for low OR steep, as directed,-slope roof products.

Energy Performance (for roofs that must comply with California Energy Commission's CEC-

Title 24): Provide roofing system with initial solar reflectance not less than 0.70 and emissivity

not less than 0.75 when tested according to CRRC-1.

E. Submittals

June 2021
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5.

Product Data: For each type of product indicated.
LEED Submittals:

a. Product Data for Credit SS 7.2: For roof materials, indicating that roof materials comply
with Solar Reflectance Index requirement.
b. Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement of

VOC content.
Shop Drawings: For roofing system. Include plans, elevations, sections, details, and
attachments to other work.
Samples: For each product included in the roofing system.
Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system,complies
with requirements specified in "Performance Requirements" Article.
a. Submit evidence of compliance with performance requirements.
Research/evaluation reports.
Field quality-control reports.
Maintenance data.
Warranties: Sample of special warranties.

uality Assurance

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

Source Limitations: Obtain components for membranefroofing'System from same manufacturer
as membrane roofing or approved by membrane, roofing manufacturer.

Exterior Fire-Test Exposure: ASTM E 108, Class)A OR, Class B OR Class C, as directed; for
application and roof slopes indicated,/ as determined by testing identical membrane roofing
materials by a qualified testing agency. | Materials shall be identified with appropriate markings of
applicable testing agency.

Fire-Resistance Ratings: Wheré'indicated, provide fire-resistance-rated roof assemblies identical
to those of assemblies testedfer fire resistance per ASTM E 119 by a qualified testing agency.
Identify products with appropriateimarkings of applicable testing agency.

Preinstallation RoofingLonference:{ €onduct conference at Project site.

G. Delivery, Storage, And Handling

1.

Deliver roofing materialsite Project site in original containers with seals unbroken and labeled with

manufacturersghname, 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. Protect stored liquid

material from direct sunlight.

a. Discardiand legally dispose of liquid material that cannot be applied within its stated shelf
life,

Protectfeofyinsulation materials from physical damage and from deterioration by sunlight,

moisture, soiling, and other sources. Store in a dry location. Comply with insulation

manufacturer's written instructions for handling, storing, and protecting during installation.

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

deflection of deck.

H. Project Conditions

1.

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.

l. Warranty

Thermoplastic Polyolefin (TPO) Roofing June 2021
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1. Special Warranty: Manufacturer's standard or customized form, without monetary limitation, in
which manufacturer agrees to repair or replace components of membrane roofing system that fail
in materials or workmanship within 10 OR 15, as directed, years from date of Final Completion.

PRODUCTS

TPO Membrane Roofing

1. Fabric-Reinforced Thermoplastic Polyolefin Sheet: ASTM D 6878, internally fabric or scrim
reinforced, uniform, flexible fabric backed, as directed, TPO sheet.
a. Thickness: 45 mils (1.1 mm) OR 60 mils (1.5 mm), as directéd, nominal.
b. Exposed Face Color: Black OR Gray OR Tan OR White, as directed.

Auxiliary Membrane Roofing Materials
1. General: Auxiliary membrane roofing materials recommended by roefing system manufacturer
for intended use, and compatible with membrane roofing.
a. Liquid-type auxiliary materials shall comply with@ VOC Jlimits of authorities having
jurisdiction.
b. Adhesives and sealants that are not ongthe exterior sidé of weather barrier shall comply
with the following limits for VOC 4€ontent when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):
1) Plastic Foam Adhesives: 507glk.
2) Gypsum Board and PanebAdhesives: 50 g/L.
3) Multipurpose Constriction Adhesives: 70 g/L.
4) Fiberglass Adhesives: 80 g/L.
5) Contact Adhesive: {80 g/L.
6) Other Adhesives: 250,g/L.
7) Single-Ply!Roof MembranefSealants: 450 g/L.
8) Nonmembrane Roof Sealants: 300 g/L.
9) Sealant Primers for Nonporous Substrates: 250 g/L.
10) Sealant Primersifor Porous Substrates: 775 g/L.

2. Sheet Flashing: Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing, 55
mils (1.4 am)thick, minimum, of same color as sheet membrane.

3. Bonding Adhesive: Manufacturer's standard, water based, as directed.

4. Slip.Sheet: Manufaeturer's standard, of thickness required for application.

5. Métal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars,
approximately, 1 by 1/8 inch (25 by 3 mm) thick; with anchors.

6. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm thick), prepunched.

7. Fasteners:” Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening membrane to substrate, and
acceptable to membrane roofing system manufacturer.

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

Substrate Boards

1. Substrate Board: ASTM C 1396/C 1396M, Type X gypsum board, 5/8 inch (16 mm) thick.
OR
Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/4 inch
(6 mm) OR 1/2 inch (13 mm) OR Type X, 5/8 inch (16 mm), as directed, thick.
OR
Substrate Board: ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8 inch (10 mm) OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed, thick.
OR

Thermoplastic Polyolefin (TPO) Roofing
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Substrate Board: ASTM C 728, perlite board, 3/4 inch (19 mm) OR 1 inch (25 mm), as directed,
thick, seal coated.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof deck.

D. Vapor Retarder

1.

Polyethylene Film: ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with maximum permeance
rating of 0.13 perm (7.5 ng/Pa x s x sq. m).

a. Tape: Pressure-sensitive tape of type recommended by vapor-retarder .manufacturer for
sealing joints and penetrations in vapor retarder.
OR

Adhesive: Manufacturer's standard lap adhesive, FM Approvals approved faor vapor-
retarder application.

2. Laminated Sheet: Kraft paper, two layers, laminated with asphalt, and“edge reinforced with
woven fiberglass yarn with maximum permeance rating of 0.50 germ (29 ng/Pa,x s x sg. m) and
with manufacturer's standard adhesive, as directed.

3. Glass-Fiber Felts: ASTM D 2178, Type IV, asphalt impregnated?-

E. Roof Insulation

1. General: Preformed roof insulation boards manufaetured'or approved by TPO membrane roofing
manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses
indicated and that produce FM Approvals-approvedxoof insulation; as directed.

2. Extruded-Polystyrene Board Insulation: ASHM,C 578, Type IV, 1.6-Ib/cu. ft. (26-kg/cu. m) OR
Type X, 1.3-Ib/cu. ft. (21-kg/cu. m), as digected, minimum,density, square edged.

3. Molded-Polystyrene Board Insulation: f ASTM C 578, Type Il, 1.35-Ib/cu. ft. (22-kg/cu. m) OR
Type VIII, 1.15-Ib/cu. ft. (18-kg/cu, m)TOR Type IX; 1.8-Ib/cu. ft. (29-kg/cu. m), as directed,
minimum density.

4. Composite Molded-Polystyrené Board, Insulation: ASTM C 578, Type I, 1.35-Ib/cu. ft. (22-
kg/cu. m) OR Type VIII, 1.15-Bkcu. 4" (18-kg/cu. m) OR Type IX, 1.8-Ib/cu. ft. (29-kg/cu. m), as
directed, minimum density, with“factory-applied facings, as follows:

a. Facer: ASTM C.208, Type [liGrade 2, cellulosic-fiber insulation board, asphalt coated, 1/2
inch (13 mm)_thick.
OR
Facer: DOC PS2)Exposure 1, OSB, 7/16 inch (11 mm) thick.

5. Polyisocyanurate Board Insulation;: ASTM C 1289, Type Il, Class 1, Grade 2 OR Type Il, Class |,
Grade 3, @s directed, felt or'glass-fiber mat facer on both major surfaces.

6. Composite Polyisocyanurate Board Insulation: ASTM C 1289, with factory-applied facing board
on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other.

a. TypenlV, cellulosic-fiber-insulating-board facer, Grade 2, 1/2 inch (13 mm) thick.
b. Type VIOSB facer, 7/16 inch (11 mm) thick.
c. Type VI, glass mat faced gypsum board facer, 1/4 inch (6 mm) thick.

7. Perlite“Board Insulation: ASTM C 728, rigid, mineral-aggregate thermal insulation board
composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top
surfaee seal coated.

8. Cellulosic-Fiber Board Insulation: ASTM C 208, Type ll, Grade 2, fibrous-felted, rigid insulation
boards of wood fiber or other cellulosic-fiber and water-resistant binders, asphalt impregnated,
chemically treated for deterioration.

9. Cellular-Glass Board Insulation: ASTM C 552, Type IV, rigid, cellular-glass thermal board
insulation faced with manufacturer's standard kraft-paper sheets.

10. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per
12 inches (1:48) unless otherwise indicated.

11. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

F. Insulation Accessories
Thermoplastic Polyolefin (TPO) Roofing June 2021
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1. General: Furnish roof insulation accessories recommended by insulation manufacturer for
intended use and compatibility with membrane roofing.
2. 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, as directed, to substrate, and acceptable to roofing system manufacturer.

3. Modified Asphaltic Insulation Adhesive: Insulation manufacturer's recommended modified
asphalt, asbestos-free, cold-applied adhesive formulated to attach roof insulation to substrate or
to another insulation layer.

4, Bead-Applied Insulation Adhesive: Insulation manufacturer's recommended bead-applied, low-
rise, one- or multicomponent urethane adhesive formulated to attach#roof insulation to substrate
or to another insulation layer.

5. Full-Spread Applied Insulation Adhesive: Insulation manufacturer's reeommended spray-applied,
low-rise, two-component urethane adhesive formulated to attachireof insulationfto substrate or to
another insulation layer.

6. Cover Board: ASTM C 208, Type Il, Grade 2, cellulosic4fibertinsulation,board, 1/2 inch (13 mm)
thick.

OR

Cover Board: DOC PS 2, Exposure 1, OSB, 7/16 inch (11%m) thiek.

OR

Cover Board: ASTM C 1177/C 1177M, glass-mat,\water-resistant gypsum substrate, 1/4 inch (6
mm) OR 1/2 inch (13 mm) OR 5/8 inch (16'mm), as directed, thick, factory primed, as directed.
OR

Cover Board: ASTM C 1278/C 1278M, “cellulosic-fiber-reinforced, water-resistant gypsum
substrate, 1/4 inch (6 mm) OR 3/8"inch (10, Mmm),OR 1/2 inch (13 mm) OR 5/8 inch (16 mm), as
directed, thick.

7. Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric, water
permeable and resistant {o’'UV degradation; type and weight as recommended by roofing system
manufacturer for application.

G. Asphalt Materials
1. Roofing Asphalt: ASTM D312, Type lll or Type IV OR ASTM D 6152, SEBS modified, as
directed.
2. Asphalt Psimer;, ASTM D 41.

H. Aggregate Ballast (for loosely laid and aggregate-ballasted installations)

1. Adgregate )Ballast: “Provide aggregate ballast that will withstand weather exposure without
significant deterioration and will not contribute to membrane degradation, of the following type
and size:

a. Aggregate Type: Smooth, washed, riverbed gravel or other acceptable smooth-faced
stone OR Crushed gravel or crushed stone, as directed.
b, Size: ASTM D 448, Size 4, ranging in size from 3/4 to 1-1/2 inches (19 to 38 mm).
OR
Size: ASTM D 448, Size 2, ranging in size from 1-1/2 to 2-1/2 inches (38 to 63 mm).
OR
Size: ASTM D 448, Size 3, ranging in size from 1 to 2 inches (25 to 50 mm).

l. Roof Pavers
1. Lightweight Roof Pavers: Interlocking, lightweight concrete units, specially factory cast for use as
roof ballast; grooved back, with four-way drainage capability; beveled, doweled, or otherwise
profiled; and as follows:
a. Size: 8 by 16 inches (200 by 400 mm) OR 12 by 12 inches (300 by 300 mm) OR 12 by 16-
1/2 inches (300 by 420 mm) OR 12 by 18 inches (300 by 450 mm), as directed.
b. Weight: At least 10 Ib/sq. ft. (50 kg/sq. m) but not exceeding 18 Ib/sq. ft. (90 kg/sq. m).

C. Compressive Strength: 2500 psi (17 MPa) OR 5000 psi (34 MPa), as directed, minimum.
d. Colors and Textures: As selected from manufacturer's full range.
June 2021 Thermoplastic Polyolefin (TPO) Roofing
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2. Heavyweight Roof Pavers: Heavyweight, hydraulically pressed, concrete units, square edged OR
with top edges beveled 3/16 inch (5 mm), as directed, factory cast for use as roof pavers;
absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass
loss when tested for freeze-thaw resistance, ASTM C 67; and as follows:

a. Size: 12 by 12 inches (300 by 300 mm) OR 18 by 18 inches (450 by 450 mm) OR 24 by
24 inches (600 by 600 mm), as directed. Manufacture pavers to dimensional tolerances
of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.

b. Weight: 18 Ib/sq. ft. (90 kg/sg. m) OR 22 Ib/sq. ft. (110 kg/sq. m), as directed.

C. Compressive Strength: 7500 psi (52 MPa) OR 6500 psi (45 MPa), as direeted, minimum.

d. Colors and Textures: As selected from manufacturer's full range.

J. Walkways

1. Flexible Walkways: Factory-formed, nonporous, heavy-duty, solid-rubberyslip-resisting, surface-
textured walkway pads OR rolls, as directed, approximately 346 inCAn5 mmj) thick, and
acceptable to membrane roofing system manufacturer.

2. Walkway Roof Pavers: Heavyweight, hydraulically pressed,4concrete units, square edged OR
with top edges beveled 3/16 inch (5 mm), as directed, factory,€ast fon use as roof pavers;
absorption not greater than 5 percent, ASTM C 140; no breakage ‘anhd maximum 1 percent mass
loss when tested for freeze-thaw resistance, ASTM C 6#pand as follows:

a. Size: 12 by 12 inches (300 by 300 mm) OR#£18 by, 18 inches (450 by 450 mm) OR 24 by
24 inches (600 by 600 mm), as directed £ Manufacture pavers to dimensional tolerances
of plus or minus 1/16 inch (1.6 mm) in lengthyheight, and thickness.

b. Weight: 18 Ib/sq. ft. (90 kg/sq. m) OR22,lb/sq.ft. (110 kg/sg. m), as directed.

C. Compressive Strength: 7500 psi (32" MPa)OR 6500 psi (45 MPa), as directed, minimum.
d. Colors and Textures: As selected from manufacturer's full range.
1.3 EXECUTION
A. Preparation
1. Clean substrate of dust{>debris, moisture, and other substances detrimental to roofing installation
according to roofings&ystem manufacturer's written instructions. Remove sharp projections.
2. Prevent materialsffrom, 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 whengrain is forecast.

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

4, Install, acoustical roof deck rib insulation strips, specified in Division 05 Section "Steel Decking",
according to“f@coustical roof deck manufacturer's written instructions, immediately before
installatiomof overlying construction and to remain dry.

B. Substrate,Board
1. Install, substrate board with long joints in continuous straight lines, perpendicular to roof slopes
with end joints staggered between rows. Tightly butt substrate boards together.
a. Fasten substrate board to top flanges of steel deck according to recommendations in FM
Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified
Windstorm Resistance Classification.
OR
Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners,
perimeter, and field of roof according to membrane roofing system manufacturers' written
instructions.

C. Vapor-Retarder Installation

Thermoplastic Polyolefin (TPO) Roofing June 2021
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1. Polyethylene Film: Loosely lay polyethylene-film vapor retarder in a single layer over area to
receive vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6
inches (150 mm), respectively.

a. Continuously seal side and end laps with tape OR adhesive, as directed.

2. Laminate Sheet: Install laminate-sheet vapor retarder in a single layer over area to receive vapor
retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150
mm), respectively. Bond vapor retarder to substrate as follows:

a. Apply adhesive at rate recommended by vapor-retarder manufacturer. Seal laps with
adhesive.

OR
Apply ribbons of hot roofing asphalt at spacing, temperaturé, and rate fecommended by
vapor-retarder manufacturer. Seal laps with hot roofing asphalt.

3. Built-up Vapor Retarder: Install two glass-fiber felt plies lappingyeachifelt 194inches (483 mm)
over preceding felt. Embed each felt in a solid mopping,of hot roofinghasphalt. Glaze-coat
completed surface with hot roofing asphalt. Apply hotdoofing asphalt, within plus or minus 25
deg F (14 deg C) of equiviscous temperature.

4. Completely seal vapor retarder at terminations, obstruetions, and penetrations to prevent air
movement into membrane roofing system.

D. Insulation Installation

1. Coordinate installing membrane roofingdsystem/ components so insulation is not exposed to
precipitation or left exposed at the end of the werkday.

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

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

4, Install insulation under area of{roofing to achieve required thickness. Where overall insulation
thickness is 2.7 inches (68 mm), or greater, install two or more layers with joints of each
succeeding layer staggéred from jointsgof previous layer a minimum of 6 inches (150 mm) in each
direction.

a. Where installing ‘eomposite and noncomposite insulation in two or more layers, install
noncompesite boardiinsulation for bottom layer and intermediate layers, if applicable, and
installk€omposite board‘insulation for top layer.

5. Trim surfaée‘of,insulation where necessary at roof drains so completed surface is flush and does
not restrict flow'of.water.

6. Installinsulation "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
(6 mm) withiinsulation.

a. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

7¢ Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

a. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft.
(0.3 L/sg. m) and allow primer to dry.

b. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or
minus 25 deg F (14 deg C) of equiviscous temperature.

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

d. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly
pressing and maintaining insulation in place.

8. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using

June 2021

mechanical fasteners specifically designed and sized for fastening specified board-type roof
insulation to deck type.
a. Fasten insulation according to requirements in FM Approvals' "RoofNav" for specified
Windstorm Resistance Classification.
OR
Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.

Thermoplastic Polyolefin (TPO) Roofing
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10.
11.

12.

Mechanically Fastened and Adhered Insulation: Install each layer of insulation and secure first
layer of insulation to deck using mechanical fasteners specifically designed and sized for
fastening specified board-type roof insulation to deck type.
a. Fasten first layer of insulation according to requirements in FM Approvals' "RoofNav" for
specified Windstorm Resistance Classification.
OR
Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of
roof.
b. Set each subsequent layer of insulation in a solid mopping of hot roofingsasphalt, applied
within plus or minus 25 deg F (14 deg C) of equiviscous temperature.
OR
Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive,
firmly pressing and maintaining insulation in place.
OR
Set each subsequent layer of insulation in a uniform coverage of fullrspread insulation
adhesive, firmly pressing and maintaining insulation in place.
Loosely Laid Insulation: Loosely lay insulation units over substrate.
Install cover boards over insulation with long joints in continuous straight'lines with end joints
staggered between rows. Offset joints of insulation belew a minimumgof 6 inches (150 mm) in
each direction. Loosely butt cover boards together and fasten to roof deck, as directed.
a. Fasten cover boards according to requirements in/FM Approvals' "RoofNav" for specified
Windstorm Resistance Classification.
OR
Fasten cover boards to resist uplififoressurerat corners, perimeter, and field of roof.
Install slip sheet over insulation OR[cover board, as directed, and immediately beneath
membrane roofing.

E. Adhered Membrane Roofing Installation

1. Adhere membrane roofing overiareado receive roofing and install according to membrane roofing
system manufacturer's written instructions.

2. Start installation of membrane roofing in presence of membrane roofing system manufacturer's
technical personnel,

3. Accurately align #membrane roofing and maintain uniform side and end laps of minimum
dimensions required by‘manufacturer. Stagger end laps.

4. Bonding Adhesive: Applyite substrate and underside of membrane roofing at rate required by
manufactufer andallow to partially dry before installing membrane roofing. Do not apply to splice
area of membrane roofing.

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

6. Apply‘membraneifoofing with side laps shingled with slope of roof deck where possible.

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

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

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

C. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

8. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.

9. Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain
weathertightness of transition and to not void warranty for existing membrane roofing system, as
directed.

F. Mechanically Fastened Membrane Roofing Installation
Thermoplastic Polyolefin (TPO) Roofing June 2021
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Mechanically fasten membrane roofing over area to receive roofing and install according to

roofing system manufacturer's written instructions.

a. For in-splice attachment, install membranes roofing with long dimension perpendicular to
steel roof deck flutes.

Start installation of membrane roofing in presence of roofing system manufacturer's technical

personnel.

Accurately align membrane roofing and maintain uniform side and end laps of minimum

dimensions required by manufacturer. Stagger end laps.

Mechanically fasten or adhere membrane roofing securely at terminaiions, penetrations, and

perimeter of roofing.

Apply membrane roofing with side laps shingled with slope of roof déck where passible.

In-Seam Attachment: Secure one edge of TPO sheet using fastening plates or metal battens

centered within membrane seam and mechanically fasten TPO sheet toreof deck.

Seams: Clean seam areas, overlap membrane roofing, and _hot-air, weld side and end laps of

membrane roofing and sheet flashings according to man@facturer's wiitten instructions to ensure

a watertight seam installation.

a. Test lap edges with probe to verify seam weld ‘eontinuity. JApply lap sealant to seal cut
edges of sheet membrane.

b. Verify field strength of seams a minimumgef twice daily‘and repair seam sample areas.

C. Repair tears, voids, and lapped seams'in roofing that does not comply with requirements.

Spread sealant bed over deck drain flangé at roof drains and securely seal membrane roofing in
place with clamping ring.

Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain
weathertightness of transition andfto not'veid warranty for existing membrane roofing system.

G. Loosely Laid And Ballasted Membrane Roofing Installation

1.

June 2021

Loosely lay membrane roofing over area tofreceive roofing and install according to roofing system
manufacturer's written_ ifstructions.
a. Comply with requireménts in SPRI RP-4 for System 1 OR System 2 OR System 3, as
directed.
Start installation, of membrane roofing in presence of roofing system manufacturer's technical
personnel.
Accuratelyfalign membrane roofing, without stretching, and maintain uniform side and end laps of
minimumdimensions required by manufacturer. Stagger end laps.
Mechanically fasten, or adhere perimeter of membrane roofing according to requirements in
SPRI'RP-4
OR
Mechanically fasten OR adhere, as directed, membrane roofing at corners, perimeters, and
transitions according to requirements in SPRI RP-4.
a. Atgi€orners and perimeters, omit aggregate ballast leaving membrane roofing exposed.
OR
At corners and perimeters, adhere a second layer of membrane roofing.
Apply membrane roofing with side laps shingled with slope of deck where possible.
Seams: Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of
membrane roofing and sheet flashings according to manufacturer's written instructions to ensure
a watertight seam installation.

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

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

C. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.

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

Install protection mat over membrane roofing, overlapping a minimum of 6 inches (150 mm).
Install an additional protection mat layer at projections, pipes, vents, and drains, overlapping a
minimum of 12 inches (300 mm).

Thermoplastic Polyolefin (TPO) Roofing
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10. Aggregate Ballast: Apply uniformly over membrane roofing at the rate required by membrane
roofing system manufacturer, but not less than the following, spreading with care to minimize
possibility of damage to membrane roofing system. Lay ballast as membrane roofing is installed,
leaving membrane roofing ballasted at the end of the workday.

a. Ballast Weight: Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sg. m).
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sq. ft. (65 kg/sq. m), at corners and perimeter;
Size 4 aggregate, 10 Ib/sq. ft. (50 kg/sg. m), elsewhere.
OR
Ballast Weight: Size 2 aggregate, 13 Ib/sq. ft. (65 kg/sq. m).

11. Roof-Paver Ballast: Install lightweight OR heavyweight, as directed, roof-paver ballast according

to manufacturer's written instructions.

OR

Roof-Paver and Aggregate Ballast: Install heavyweight roof paverszaccording to‘manufacturer's

written instructions on roof corners and perimeter.

a. Install Size 4 aggregate ballast elsewhere on roofing at@ minimumirate of"10 Ib/sq. ft. (50
kg/sq. m).
OR
Install Size 2 aggregate ballast elsewhere on roefing at a minimum rate of 13 Ib/sq. ft. (65
kg/sq. m).

H. Base Flashing Installation

1. Install sheet flashings and preformed flashinggaccessories and adhere to substrates according to
membrane roofing system manufacturer'sfwrittentinstructions.

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

3. Flash penetrations and field-formied inside and outside corners with cured or uncured sheet
flashing.

4, Clean seam areas, overlap, and, firmly roll sheet flashings into the adhesive. Hot-air weld side
and end laps to ensure a watertight seam installation.

5. Terminate and seal top of sheethflashings and mechanically anchor to substrate through

termination bars, as_directed.

l. Walkway Installation

1.

Flexible Walkways: Install 'walkway products in locations indicated. Heat weld to substrate or
adhere walkway ‘preducts {0 substrate with compatible adhesive according to roofing system
manufacturer's written instructions.

Roof-Paver Walkways: Install walkway roof pavers according to manufacturer's written
instructionsyin locations indicated, to form walkways. Leave 3 inches (75 mm) of space between
adjacent, roofpavers.

J. Field‘Quality“Control

1.
2.

3.

4.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

FinahRoof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect
roofing installation on completion.

Repair or remove and replace components of membrane roofing system where inspections
indicate that they do not comply with specified requirements.

Additional inspections, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.

K. Protecting And Cleaning

1.

Protect membrane 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 the
Owner.

Thermoplastic Polyolefin (TPO) Roofing June 2021
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2. Correct deficiencies in or remove membrane roofing system that does not comply with
requirements; repair substrates; and repair or reinstall membrane roofing system to a condition
free of damage and deterioration at time of Final Completion and according to warranty
requirements.

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

END OF SECTION 07 54 23 00
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SECTION 07 56 00 00 - COATED FOAMED ROOFING

1.1 GENERAL

A. Description Of Work:

1. This specification covers the furnishing and installation of materials for coated foamed roofing.
Products shall be as follows or as directed by the Owner. Installationgprecedures shall be in
accordance with the product manufacturer's recommendations. Jemolitionyand removal of
materials shall be as required to support the work.

B. Summary
1. Section Includes:
Spray-applied, polyurethane foam insulation.
Elastomeric roof coatings.
Mineral granules.
Aggregate.
Walkways.

P20 CO

C. Performance Requirements

1. Watertightness: Provide coated foamed rogfing that is‘watertight and will not permit the passage
of water.

2. Material Compatibility: Providefpolyurethane“feam, elastomeric coatings, and miscellaneous
roofing materials that are compatible with one "another and able to bond to substrate under
conditions of service andgapplication required, as demonstrated by coated foamed roofing
manufacturer based on teSting andifield experience.

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

4, FMG Listing: Provide roofingysystem and component materials that comply with requirements in
FMG 4450 for steel roof decksiand FMG 4470 for roof covers as part of a foamed roofing system
and thatarelisted in FMG's "Approval Guide" for Class 1 or noncombustible construction, as
applicable. Identify materials with FMG markings.

a. Fire/Windstorm Classification: Class 1A-60 OR 75 OR 90 OR 105 OR 120, as directed.
b¢ Hail-Resistance Classification: MH OR SH, as directed.

5. Energy Performance: Provide roofing system with Solar Reflectance Index not less than 78 OR
29, as directed, when calculated according to ASTM E 1980 based on testing identical products
by.a,qualified testing agency.

D¢ Submittals
1. Product Data: For each type of product indicated.
2. LEED Submittal:
a. Product Test Reports for Credit SS 7.2: For roof materials, documentation indicating that
roof materials comply with Solar Reflectance Index requirement.

3. Samples: For each exposed product and for each color and texture specified.
4, Research/evaluation reports.
5. Maintenance data.
6. Warranty: Sample of special warranty.
7. Warranty: Sample of special warranty.
E. Quality Assurance
1. Installer Qualifications: A qualified installer who is approved, authorized, or licensed by roof
coating manufacturer for installation of manufacturer's product over polyurethane foam.
June 2021 Coated Foamed Roofing
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5.

6.

a. Engage an installer who participates in and who has fulfilled requirements of the SPFA
Accreditation Program for company accreditation and individual applicator accreditation for
personnel assigned to work on Project.

Source Limitations: Obtain polyurethane foam materials from single source or producer and

coating products from single, coated foamed roofing manufacturer.

Fire-Test-Response Characteristics: Provide coated foamed roofing systems with the fire-test-

response characteristics indicated, as determined by testing identical systems per test method

indicated below by UL or another testing and inspecting agency acceptable to authorities having
jurisdiction.

a. Surface-Burning Characteristics: Maximum flame-spread and smoke<developed indexes
of 75 and 450, respectively; ASTM E 84.

b. Exterior Fire-Test Exposure: ASTM E 108; Class A.

C. Fire-Resistance Ratings: ASTM E 119, determined for coated polyurethane foam roofing
as part of a roof assembly.

Comply with recommendations in NRCA's "Quality Control Guidelinesfor the Application of Spray

Polyurethane Foam Roofing."

Comply with recommendations in SPFA AY 104, "Spray Polyurethane Foam Systems for New

and Remedial Roofing."

Preinstallation Conference: Conduct conference at Project site.

F. Delivery, Storage, And Handling

1.

Deliver materials to Project site in original containers withi’seals unbroken, labeled with
manufacturer's name, product brand namegand type, date of manufacture, shelf life, and
directions for storing and mixing with othef'’components:

2. Store materials in their original undamaged containers in a clean, dry, protected location and
within the temperature range required\by manufacturer. Protect stored materials from direct
sunlight.

3. Remove and replace material that cannot be‘applied within its stated shelf life.

G. Warranty

1. Special Warranty: Coated foamedtreofing manufacturer's standard form in which manufacturer
agrees to repair or replace coated foamed roofing that does not comply with requirements or that
does not remain watertight within five OR 10, as directed, years from date of Final Completion.

1.2 PRODUCTS

A. Polyurethane Foam

1.

Polyurethane Foam: Rigid cellular polyurethane, spray applied, produced by the catalyzed
chemical, reaction”of polyisocyanates with polyhydroxyls, with stabilizers, fire retardants, and
blowing ‘agents added; and complying with ASTM C 1029, Type lll, as certified by a qualified
independent testing agency.

a. In-Place Density: 2.8 to 3.0 Ib/cu. ft. (44.9 to 48.1 kg/cu. m); ASTM D 1622.

b. Surface-Burning Characteristic: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1) Flame-Spread Index: 75 or less.

B. Urethane Coatings

1. Urethane Coatings: Liquid urethane elastomeric coating system, specifically formulated for
coating spray polyurethane roofing, of the following composition, coat type, and topcoat color and
complying with specified performance and physical requirements.

a. Base-Coat Composition and Type: One-component OR Two-component, as directed,
aromatic urethane.
Coated Foamed Roofing June 2021
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b. Topcoat Composition and Type: One-component OR Two-component, as directed,
aromatic OR aliphatic, as directed, urethane.

c Topcoat Color: White OR Gray OR Tan OR Copper OR Black, as directed.

d Topcoat Color at Walkways: White OR Gray OR Tan OR Copper OR Black, as directed.

e. Tensile Strength: 400 psi (2.8 MPa) per ASTM D 412.

f. Elongation: 300 percent at 75 deg F (24 deg C) per ASTM D 412.

g Permanent Set at Break: 30 percent maximum per ASTM D 412.

h Tear Resistance: 100 Ibf/inch (17.5 kN/m) per ASTM D 1004.

i Water Absorption: 3 percent maximum by weight, 168 hours at_#Bsdeg F (24 deg C) per

ASTM D 471.
j. Permeance:
1) Minimum 0.7 perms (40.2 ng/Pa x s x sqg.m) at 20ymils (0.5 )mm) thick per
ASTM E 96.
OR
Minimum 5.0 perms (286 ng/Pa x s x &@. mysat 200mils (0.5 mm) thick per
ASTM E 96.
Silicone Coatings
1. Silicone Coatings: Liquid silicone elastomeric.eeating system,}eomplying with ASTM D 6694 and
specifically formulated for coating spray polytrethane roofing.
a. Base-Coat and Topcoat Composition: Ong-component OR Two-component, as directed,
silicone.

b. Topcoat Color: White OR Graysas directed .

c. Topcoat Color at Walkways: " White @R Gray, as directed.
d. Permeance: Minimum 5.0 perms (286 ng/Pa x s x sq. m) at 20 mils (0.5 mm) thick per
ASTM E 96.

Acrylic Coatings
1. Acrylic Coatings: “Liguidacrylic elastomeric emulsion coating system, complying with
ASTM D 6083 and specifically formulated for coating spray polyurethane roofing.
a. Topcoat€olor: White'©R Gray OR Buff, as directed.
b. Topcoat Color at Walkways: White OR Gray OR Buff, as directed.
C. Permeance: Minimum 5.0 perms (286 ng/Pa x s x sq. m) at 20 mils (0.5 mm) thick per
ASTM E'96.

Substraté’Board
1. Thermal Barrier:
a. Glass-mat, water-resistant gypsum board, ASTM C 1177/C 1177M, 1/4 inch (6 mm) OR
1/2 in€h (13 mm) OR 5/8 inch (16 mm), Type X, as directed.
b. ASTM C 36/C 36M, 5/8-inch (16-mm) gypsum board base, Type X.

2. Recovery Board and Fasteners: As recommended by polyurethane foam manufacturer, and
meeting the requirements of Division 07 Section "Preparation For Re-roofing".
3. Thermal-Barrier Fasteners: Factory-coated steel fasteners and metal or plastic plates complying

with corrosion-resistance provisions in FMG 4470, and designed and sized for fastening thermal
barrier to substrate.

Auxiliary Materials

1. Primer: Polyurethane foam manufacturer's standard factory-formulated primer.

2. Vapor Retarder: Fluid applied OR Bituminous membrane OR As recommended by coated
foamed roofing manufacturer, as directed.

3. Mineral Granules: Ceramic-coated roofing granules, No. 11 screen size with 100 percent passing

No. 8 (2.36-mm) sieve and 98 percent of mass retained by No. 40 (0.42-mm) sieve.
a. Color: Buff white OR Gray OR Green OR Red, as directed.

4. Aggregate: Coarse mineral aggregate, 3/4 inch (19 mm) maximum, ASTM D 1863, No. 7 or
No. 67 gradation.

Coated Foamed Roofing
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Reinforcement:  Flexible polyester or fiberglass mat of weight, type, and composition
recommended by roof coating manufacturer for embedment in liquid coating.

Walkway Pads: Factory formed of nonwoven PVC strands, porous, UV stabilized, of 5/16-inch
(8-mm) nominal thickness, and approved by roof coating manufacturer. Provide pad sizes
indicated.

a. Color: Yellow OR Gray OR Blue OR Orange OR Green, as directed.

Sealant: ASTM C 920, Class 25, Use NT, Grade NS, Type M, multicomponent urethane OR
Type S, one-component, neutral- or acid-curing silicone, as directed, and as recommended by
coated foamed roofing manufacturer for substrate and joint conditions and for cempatibility with
roofing materials.

Sheet Flashing and Accessories: Types recommended by coated foamed¢oofing manufacturer,
provided at locations indicated and as recommended by coated foamed roofingimanufacturer.

1.3 EXECUTION

A. Substrate Board

1.

Install substrate board with long joints in continuous straight lines; perpenhdicular to roof slopes
with end joints staggered between rows. Tightly butt substrate boardstogether.

a. Fasten thermal barrier to top flanges of steeldeck according to recommendations in FMG's
"Approval Guide" for specified Windstorm Resistance Classification.

b. Fasten thermal barrier to top flanges of steel deck™to“resist uplift pressure at corners,
perimeter, and field of roof accordinggte, coated foamed roofing manufacturer's written
instructions.

C. Install recovery board according to coated foamed roofing manufacturer's written

instructions and the requirements, of Division 07 Section "Preparation For Re-roofing".
Fasten through existing roéfing to'reof structure as indicated. Space fasteners for wind-
uplift conditions at Project'site OR as‘indi€ated, as directed.

B. Surface Preparation

1.

Clean and prepare substrate according to coated foamed roofing manufacturer's written

instructions. Providé clean, dust-free,” dew-free, and dry substrate for coated foamed roofing

application.

Remove grease,” oil, form-release agents, curing compounds, and other contaminants from

substrate.

Prepare substrate fer recovering according toDivision 07 Section "Preparation For Re-roofing"

and to coated foamed\roofing manufacturer's written instructions.

Cover and mask adjoining surfaces not receiving coated foamed roofing to prevent overspray or

spillage affecting other construction. Close off roof drains, removing roof-drain plugs when no

work is being‘déne or when rain is forecast.

a. Remove masking after polyurethane foam application and remask adjoining substrates
before)coating.

Prime substrate if recommended by coated foamed roofing manufacturer.

Fill,"cever, or tape joints and cracks in substrate that exceed a width of 1/4 inch (6 mm). Remove

dust and dirt from joints and cracks before applying polyurethane foam.

Install vapor retarder according to coated foamed roofing manufacturer's written instructions.

C. Polyurethane Foam Application

1.

General: Mix and apply polyurethane foam according to ASTM D 5469 and coated foamed
roofing manufacturer's written instructions.

a. Fill irregularities and areas of ponding.
b. Apply the required full thickness of polyurethane foam in any specific area on same day.
C. Apply only the area of polyurethane foam that can be covered on same day with required
base coating.
d. Apply polyurethane foam to avoid overspray beyond immediate area of work.
Coated Foamed Roofing June 2021

07560000-4 County of San Bernardino



SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

June 2021

Apply polyurethane foam in lift thicknesses not less than 1/2 inch (13 mm) and not more than 1-

1/2 inches (38 mm).

Uniformly apply total thickness of polyurethane foam indicated, but not less than 1 inch (25 mm),

to a surface tolerance of plus 1/4 inch (6 mm) and no minus.

Apply polyurethane foam to roof penetrations, terminations, and vertical surfaces as indicated.

Unless otherwise indicated, extend polyurethane foam at least 4 inches (100 mm) above

elevation of adjacent roof field.

Surface Finish: Provide finished surface of polyurethane foam within the following range of

surface textures as defined by ASTM D 5469:

a. Texture: Smooth to orange peel OR coarse orange peel OR rigpling verge of popcorn, as
directed.

Remove and replace polyurethane foam not complying with minimum surface-texture limitations.

Remove defective thickness and prepare and reapply polyurethanefoaméwith acceptable,

uniform results.

Coating Application
1.

10.

Allow polyurethane foam substrate to cure for a minimuméof twoJhours and remove dust, dirt,
water, and other contaminants before applying coating.

Apply coating system to polyurethane foam, ingtwo or more“ceats and according to roof coating
manufacturer's written instructions, by spraygroller,\or other suitable application method.

Apply base coat and one or more topgéats to ,btain a uniform, seamless membrane free of
blisters and pinholes. Apply each coat at'right@anglesit@ipreceding coat, using contrasting colors
for successive coats.

a. Apply base coat on same day as palyurethane foam is applied and allow it to cure.
b. Apply topcoat(s) after removing dust;dirt, water, and other contaminants from base coat.
c. Urethane Coating: , Apply base coat and topcoat to a minimum dry film thickness

recommend by coated foamed roofing manufacturer OR of 25 mils (0.64 mm) OR of 30
mils (0.76 mm) QR of 35, milsY{@89"mm), as directed.

d. Silicone Coatings, Apply base coat and topcoat to a minimum dry film thickness
recommend by coated foamed roofing manufacturer OR of 20 mils (0.50 mm) OR of 22
mils (0.56ymm) OR of 26 mils (0.66 mm) OR of 30 mils (0.76 mm), as directed.

e. AcryliefCoating: Apply‘Base coat and topcoat to a minimum dry film thickness recommend
by goated foamed roofing manufacturer OR of 25 mils (0.64 mm) OR of 28 mils (0.71 mm)
OR of 32Umils (0.81 mm), as directed.

Apply.coating system at wall terminations and vertical surfaces to extend beyond polyurethane

foam by 4iinches (100 mm), minimum.

Mineral Granules: Apply mineral granules over wet topcoat using pressure equipment at the rate

0f.0.5 Ib/sq. ft (2.45 kg/sg. m). Remove excess granules after topcoat has cured.

Sealant: Apply sealant to perimeter and other terminations where indicated or required by coated

foamedyroofing manufacturer.

Walkways: Install roof walkways in pattern and locations indicated. Mask off completed roof

coating adjacent to walkways and apply one or two additional topcoats to achieve a minimum dry

film thickness recommended by coated foamed roofing manufacturer. Spread mineral granules
uniformly at a rate of 0.5 Ib/sq. ft. (2.45 kg/sq. m) into final wet coating. Remove masking and
excess granules after topcoat has cured.

Walkways: Install roof walkways in pattern and locations indicated. Mask off completed roof

coating adjacent to walkways and apply one additional topcoat to achieve a minimum dry film

thickness recommended by coated foamed roofing manufacturer. Lay reinforcing fabric into wet
coating and apply another topcoat, completely filling fabric. Spread mineral granules uniformly at

a rate of 0.5 Ib/sq. ft. (2.45 kg/sq. m) into final wet coating. Remove masking and excess

granules after topcoat has cured.

Walkways: Install walkway pads in pattern and locations indicated. Adhere walkway pads to

substrate with compatible adhesive according to coated foamed roofing manufacturer's written

instructions.

Aggregate: Apply aggregate uniformly over coated polyurethane foam at coated foamed roofing

manufacturer's recommended rate, but not less than 6 Ib/sq. ft. (29 kg/sq. m) and a minimum
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thickness of 3/4 inch (19 mm). Spread with care to prevent puncturing coating and to minimize
damage to substrate foam.

E. Field Quality Control

1.
2.
3.
F. I1:(epair And Recoating

G. Curing, Protecting, And Cleaning
1.

END OF SECTION 07 56 00 00

Correct deficiencies in, or remove, foam or coatings that do not comply with requirements; fill and
repair substrates and reapply materials.

Additional testing, at Contractor's expense, will be performed to determine compliance of
corrected Work with requirements.

Refill cores, repair slits, and recoat test areas.

Repair and recoat coated foamed roofing according to ASTM D 6705 a

manufacturer's written instructions.

ing remaind construction period.
sing cleaning agents and procedures

Cure coatings according to coated foamed roofing manufactu
to prevent contamination and damage during application stages
on uncured coatings.

Protect coated foamed roofing from damage and wea
Clean overspray and spillage from adjacent cons
recommended by manufacturer of affected constgl

ructions, taking care
Do not permit traffic
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Task Specification Specification Description

07 56 00 00 07 5113 00 Built-Up Asphalt Roofing

07 56 00 00 07 0513 00 Built-Up Coal-Tar Roofing

07 56 00 00 07 53 16 00 EPDM Membrane Roofing

07 58 00 00 07 5113 00 Built-Up Asphalt Roofing

07 62 13 00 04 0523 16 Sheet Metal Flashing And Trim
June 2021
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SECTION 07 63 00 00 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

1.1

A.

June 2021

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for common work results for
fire suppression. Products shall be as follows or as directed by _themOwner. Installation
procedures shall be in accordance with the product manufaéturer's fecommendations.
Demolition and removal of materials shall be as required to supportd¢he work.

Summary
1. This Section includes the following:
a. Piping materials and installation instructions common to'most piping systems.
b. Mechanical sleeve seals.
C. Sleeves.
d. Escutcheons.
e. Grout.
f. Fire-suppression equipment and piping demalition.
g. Equipment installation requirementS.commaon to equipment sections.
h. Painting and finishing.
i. Concrete bases.
j. Supports and anchorages;
Definitions
1. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,

pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated
spaces, crawlspaces, and tunnels.

2. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and meChanical equipment rooms.

3. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperaturesiand weather conditions. Examples include rooftop locations.

4. Concealed, Intérior Installations: Concealed from view and protected from physical contact by
buildinggeccupants: JExamples include above ceilings and in chases.

5. Concealed,)Exterior Installations: Concealed from view and protected from weather conditions

and physical\ contact by building occupants but subject to outdoor ambient temperatures.
Examples in¢lude installations within unheated shelters.

6. Theyfollowing are industry abbreviations for plastic materials:
a. CPVC: Chlorinated polyvinyl chloride plastic.
Lo The following are industry abbreviations for rubber materials:

a. EPDM: Ethylene-propylene-diene terpolymer rubber.
b. NBR: Acrylonitrile-butadiene rubber.

Submittals
1. Welding certificates.

Quality Assurance

1. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

2. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
a. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
b. Certify that each welder has passed AWS qualification tests for welding processes involved

and that certification is current.

Common Work Results for Fire Suppression
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3. Electrical Characteristics for Fire-Suppression Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

F. Delivery, Storage, And Handling
1. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.
2. Store plastic pipes protected from direct sunlight. Support to prevent sagging.and bending.

1.2 PRODUCTS
A. Pipe, Tube, And Fittings
1. Refer to individual Division 28 for pipe, tube, and fitting materials,and joiningimethods.

2. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipefittings.

B. Joining Materials

1. Refer to individual Division 28 for special joining materials'not listed below.

2. Pipe-Flange Gasket Materials: Suitable for chemical and._thermal conditions of piping system
contents.
a. ASME B16.21, nonmetallic, flat, asbestes-free; 1/8-inch (3.2-mm) maximum thickness

unless thickness or specific material'is indicated.
1) Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
2) Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
b. AWWA C110, rubber, flatdace, 1/8jinch (3£ mm) thick, unless otherwise indicated; and
full-face or ring type, unléss otherwise‘indicated.

3. Flange Bolts and Nuts: ASMEB{8.2:1, carbon steel, unless otherwise indicated.

4, Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

5. Solder Filler Metals$ "ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

6. Brazing Filler Metals: “WAWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unlesspotherwisetindicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless othierwise indicated.

7. Welding[Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

8. Solvent Cements for Joining CPVC Plastic Piping: ASTM F 493.

C. Mechanical Sleeve Seals
1. Description: » Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.
a. Sealing Elements: EPDM OR NBR, as directed, interlocking links shaped to fit surface of
pipe. Include type and number required for pipe material and size of pipe.

b. Pressure Plates: Plastic OR Carbon steel OR Stainless steel, as directed. Include two for
each sealing element.
C. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating OR Stainless

steel, as directed, of length required to secure pressure plates to sealing elements.
Include one for each sealing element.

D. Sleeves
1. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.
2. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
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3. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.

4. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
a. Underdeck Clamp: Clamping ring with set screws.

5. Molded PVC: Permanent, with nailing flange for attaching to wooden forms.

6. PVC Pipe: ASTM D 1785, Schedule 40.

7. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for
attaching to wooden forms.

Escutcheons

1. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit
around pipe, tube, and insulation of insulated piping and an OD that completely€overs opening.

2. One-Piece, Deep-Pattern Type: Deep-drawn, box-shapedgbrassiwith poliShed chrome-plated
finish.

3. One-Piece, Cast-Brass Type: With set screw.
a. Finish: Polished chrome-plated OR Rough brass OR Polished chrome-plated and rough
brass, as directed.
4. Split-Casting, Cast-Brass Type: With concealedghinge and set'sCrew.
a. Finish: Polished chrome-plated OR4Rough\brass OR Polished chrome-plated and rough
brass, as directed.
5. One-Piece, Stamped-Steel Type: With ‘set serew OREspring clips, as directed, and chrome-
plated finish.
6. Split-Plate, Stamped-Steel Typei#  With“c¢encealed OR exposed-rivet, as directed, hinge, set
screw OR spring clips, as directed, and chrome-plated finish.

7. One-Piece, Floor-Plate Type: Gast-iron floor plate.
8. Split-Casting, Floor-Platedlype: Cast brassiwith concealed hinge and set screw.
Grout
1. Description: ASTM C 11Q7, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
a. Charactetistics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,

nongaseous, and recommended for interior and exterior applications.
b. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
C. Packagings, Premixed and factory packaged.

EXECUTION

Fire=Suppression Demolition
1. ReferiforfDivision 01 Section(s) "Cutting And Patching"” AND Division 02 Section(s) "Selective
Sthucture Demolition" for general demolition requirements and procedures.

2. Disconnect, demolish, and remove fire-suppression systems, equipment, and components
indicated to be removed.
a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug

remaining piping with same or compatible piping material.
b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to the Owner.

3. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove

damaged or unserviceable portions and replace with new products of equal capacity and quality.
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B. Piping Systems - Common Requirements

2,

Install piping according to the following requirements and Division 28 specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

3. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

4, Install piping indicated to be exposed and piping in equipment rooms and servieegareas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specificallyjindicated
otherwise.

5. Install piping above accessible ceilings to allow sufficient space for ceiling panehremoval,

6. Install piping to permit valve servicing.

7. Install piping at indicated slopes.

8. Install piping free of sags and bends.

9. Install fittings for changes in direction and branch connections.

10. Install piping to allow application of insulation.

11.  Select system components with pressure rating equal to or greater than system operating
pressure.

12. Install escutcheons for penetrations of walls, ceilings§'and‘floors according to the following:

a. New Piping:
1) Piping with Fitting or Sleeve Protrudingyfrom"Wall:“One-piece, deep-pattern type.
2) Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated
finish.
3) Insulated Piping: One-piece, stampedssteel type with spring clips.
4) Bare Piping at Wall and Flaor Penetrations in Finished Spaces:
a) One-piece, cast-brass type withpolished chrome-plated finish.
OR
One-piece; stampéd-steel type.
5) Bare Piping at CeilingfPenetrations in Finished Spaces:
a) Ongspiece OR<Split-casting, as directed, cast-brass type with polished
chirome-plated finish:
OR
One-piece, stamped-steel type OR Split-plate, stamped-steel type with
concealed hinge, as directed, and set screw.
6) BareRiping in Unfinished Service Spaces:
a) One-piece, cast-brass type with polished chrome-plated OR rough-brass, as
directed, finish.
OR
One-piece, stamped-steel type with concealed OR exposed-rivet, as
directed, hinge and set screw OR spring clips, as directed.
7) Bare Piping in Equipment Rooms:
a) One-piece, cast-brass type.
One-piece, stamped-steel type with set screw OR spring clips, as directed.
8) Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.
b. Existing Piping: Use the following:
C. Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
d. Insulated Piping: Split-plate, stamped-steel type with concealed OR exposed-rivet, as
directed, hinge and spring clips.
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:
1) Split-casting, cast-brass type with chrome-plated finish.
OR
Split-plate, stamped-steel type with concealed hinge and spring clips.
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13.
14.
15.

16.

17.

18.
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f. Bare Piping at Ceiling Penetrations in Finished Spaces:
1) Split-casting, cast-brass type with chrome-plated finish.
OR

Split-plate, stamped-steel type with concealed hinge and set screw.

g. Bare Piping in Unfinished Service Spaces:

1) Split-casting, cast-brass type with polished chrome-plated OR rough-brass, as
directed, finish.

OR
Split-plate, stamped-steel type with concealed OR exposedsrivet, as directed, hinge
and set screw or spring clips.

h. Bare Piping in Equipment Rooms:

1) Split-casting, cast-brass type.

OR
Split-plate, stamped-steel type with set screw or.spring.¢lips.

i. Bare Piping at Floor Penetrations in Equipment Roéms: Split-casting, floor-plate type.

Sleeves are not required for core-drilled holes.

Permanent sleeves are not required for holes formed by‘temovable PE sleeves.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof

slabs.

Install sleeves for pipes passing through cencretesand masonry walls, gypsum-board partitions,

and concrete floor and roof slabs.

a. Cut sleeves to length for mounting flush with*bothisurfaces.

1) Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inghes (50 mm)@above finished floor level. Extend cast-iron sleeve
fittings below floor Slab as requiked to’'secure clamping ring if ring is specified.

b. Install sleeves in new walls and slabsjas new walls and slabs are constructed.

C. Install sleeves thatfare large enough' to provide 1/4-inch (6.4-mm) annular clear space
between sleeve dnd pipe or pipeginsulation. Use the following sleeve materials:

1) PVC OR'Steel, @s directed, Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).

2) Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger, penetrating gypsum-
board partitions

3) Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finished floor level. Refer to Division 07
Section,"Sheet Metal Flashing And Trim" for flashing.

a) Seal space outside of sleeve fittings with grout.

d. Exceptifor underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint. Refer
to Division 07 Section "Joint Sealants" for materials and installation.

Abovegrotnd, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical

sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe

and sleeve for installing mechanical sleeve seals.

a. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.
b. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.
C. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required

for pipe material and size. Position pipe in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between pipe and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal

pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)

annular clear space between pipe and sleeve for installing mechanical sleeve seals.

a. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required
for pipe material and size. Position pipe in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between pipe and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.
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19.  Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

20. Verify final equipment locations for roughing-in.

21. Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

C. Piping Joint Construction

1. Join pipe and fittings according to the following requirements and Division 28_speeifying piping
systems.

2. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steelipe.

3. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittingsibefore assembly.

4. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copperdiube Handbook;* using lead-
free solder alloy complying with ASTM B 32.

5. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complyingwith AWS A5.8.

6. Threaded Joints: Thread pipe with tapered pipe threads according tef ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded,pipe ends toxemove burrs and restore
full ID. Join pipe fittings and valves as follows:

a. Apply appropriate tape or thread compalnd to @xternal pipe threads unless dry seal
threading is specified.
b. Damaged Threads: Do not use pipeger, pipe fittings with threads that are corroded or

damaged. Do not use pipe section§that have cracked or open welds.
7. Welded Joints: Construct joints according to AWS D10.12] using qualified processes and welding
operators according to Para. 1.1 "Quality Assurancel* Article.
8. Flanged Joints: Select appropfiate gasket material, size, type, and thickness for service
application. Install gasket congéntrically positionéd. Use suitable lubricants on bolt threads.
9. Plastic Piping Solvent-Cementioinis: Clean and dry joining surfaces. Join pipe and fittings
according to the following:
a. Comply with ASTM F 402 for,safe-handling practice of cleaners, primers, and solvent
cements.
b. CPVC Pipin@: “Jein according to ASTM D 2846/D 2846M Appendix.
10. Plastic Pressure Piping'Gasketed Joints: Join according to ASTM D 3139.

D. Painting
1. Paintingfof fire-suppression systems, equipment, and components is specified in Division 09
Section(s),"Exterior Painting" AND "Interior Painting".
2. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and

procedures toimatch original factory finish.

E. Concrete Bases

1. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

a. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

b. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

C. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

d. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

e. Install anchor bolts to elevations required for proper attachment to supported equipment.

f. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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g. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as
specified in Division 03 Section "Cast-in-place Concrete".

F. Erection Of Metal Supports And Anchorages
1. Refer to Division 05 Section "Metal Fabrications" for structural steel.
2. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor fire-suppression materials and equipment.
3. Field Welding: Comply with AWS D1.1.

G. Erection Of Wood Supports And Anchorages

1. Cut, fit, and place wood grounds, nailers, blocking, and anchorage$ to support, and anchor fire-
suppression materials and equipment.
2. Select fastener sizes that will not penetrate members if opposite side willbe exposed to view or

will receive finish materials. Tighten connections betweengsmembers. [nstall fasteners without
splitting wood members.

3. Attach to substrates as required to support applied loads.
H. Grouting
1. Mix and install grout for fire-suppression equipment base “bearing surfaces, pump and other

equipment base plates, and anchors.

Clean surfaces that will come into contactiwith grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placementyof grout.

Place grout, completely filling equipmentbases:

Place grout on concrete bases and provide 'smooth bearing surface for equipment.
Place grout around anchors,

Cure placed grout.

N>R WN

END OF SECTION 07 63 00 00
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SECTION 07 63 00 00a - COMMON WORK RESULTS FOR PLUMBING

1.1

A.

June 2021

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for common work results for
plumbing. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer’'s recommendations.4 Demolition and removal of
materials shall be as required to support the work.

Summary
1. This Section includes the following:
a. Piping materials and installation instructions common to'most piping systems.
b. Transition fittings.
C. Dielectric fittings.
d. Mechanical sleeve seals.
e. Sleeves.
f. Escutcheons.
g. Grout.
h. Plumbing demolition.
i. Equipment installation requirements common to equipment sections.
j. Painting and finishing.
k. Concrete bases.
l. Supports and anchorages.
Definitions
1. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,

pipe chases, unheated ‘spaces immediately below roof, spaces above ceilings, unexcavated
spaces, crawlspaces, and tunnels.

2. Exposed, Interior Installations?” Exposed to view indoors. Examples include finished occupied
spaces and meehanical equipment rooms.

3. Exposed, Exterigr, Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

4. Concealed interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

5. Concealed, Exterior Installations: Concealed from view and protected from weather conditions

andy physical contact by building occupants but subject to outdoor ambient temperatures.
Examplés‘include installations within unheated shelters.
6. The following are industry abbreviations for plastic materials:
a. ABS: Acrylonitrile-butadiene-styrene plastic.
b. CPVC: Chlorinated polyvinyl chloride plastic.
C. PE: Polyethylene plastic.
d. PVC: Polyvinyl chloride plastic.
7. The following are industry abbreviations for rubber materials:
a. EPDM: Ethylene-propylene-diene terpolymer rubber.
b. NBR: Acrylonitrile-butadiene rubber.

Submittals
1. Welding certificates.

Quality Assurance

1. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

Common Work Results for Plumbing

County of San Bernardino 07630000a-1



07 - Thermal And Moisture Protection SAN BERNARDINO

COUNTY

2. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
a. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

b. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.
3. Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical characteristics

may be furnished provided such proposed equipment is approved in writing and connecting
electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

F. Delivery, Storage, And Handling
1. Deliver pipes and tubes with factory-applied end caps. Maintain end, capsithrough shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, débris, and
moisture.
2. Store plastic pipes protected from direct sunlight. Support to pre¥ent sagging and bending.

1.2 PRODUCTS
A. Pipe, Tube, And Fittings

1. Refer to individual Division 14 for pipe, tube, andditting materials and joining methods.
2. Pipe Threads: ASME B1.20.1 for factory-threaded pipefand pipefittings.

B. Joining Materials
1. Refer to individual Division 14 for special joining materials not listed below.
2. Pipe-Flange Gasket Materials: Suitable\for chemical and thermal conditions of piping system
contents.
a. ASME B16.21, nonmetallic, flaty, asbestos-free, 1/8-inch (3.2-mm) maximum thickness

unless thickness or specific material is indicated.
1) Full-Face Type: Forflat-face, Class 125, cast-iron and cast-bronze flanges.
2) Narrow-Face Type: Forraised-face, Class 250, cast-iron and steel flanges.
b. AWWA C1104rubber, flat face,“1/8 inch (3.2 mm) thick, unless otherwise indicated; and
full-face orgingtype, unless otherwise indicated.

3. Flange Bolts and"Nuts: "ASME B18.2.1, carbon steel, unless otherwise indicated.

4. Plastic, Pipe-Flange GasketpBolts, and Nuts: Type and material recommended by piping system
manufactdrer, unless otherwise indicated.

5. Solder Filler Metalsi\, ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B'813.

6. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing,unlessfotherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

7. Welding“Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

8. Solvent Cements for Joining Plastic Piping:

a. ABS Piping: ASTM D 2235.
b. CPVC Piping: ASTM F 493.
C. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
d. PVC to ABS Piping Transition: ASTM D 3138.
9. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

C. Transition Fittings
1. AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with
ends compatible with, piping to be joined.
a. Underground Piping NPS 1-1/2 (DN 40) and Smaller: Manufactured fitting or coupling.

Common Work Results for Plumbing June 2021
0763 0000a-2 County of San Bernardino




SAN BERNARDINO 07 - Thermal And Moisture Protection

COUNTY

b. Underground Piping NPS 2 (DN 50) and Larger: AWWA C219, metal sleeve-type
coupling.

C. Aboveground Pressure Piping: Pipe fitting.

Plastic-to-Metal Transition Fittings: CPVC OR PVC, as directed, one-piece fitting with

manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one

solvent-cement-joint end.

Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent

dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

Plastic-to-Metal Transition Unions: MSS SP-107, CPVC OR PVC, as directed, four-part union.

Include brass end, solvent-cement-joint end, rubber O-ring, and uniongut.

Flexible Transition Couplings for Underground Nonpressure Drainage Piping: ASTM C 1173 with

elastomeric sleeve, ends same size as piping to be joined, and corrosien-resistant metal band on

each end.

D. Dielectric Fittings

1.

Description: Combination fitting of copper alloy and fefrous materials with threaded, solder-joint,
plain, or weld-neck end connections that match piping system materials.

2. Insulating Material: Suitable for system fluid, pressure, andfemperature.

3. Dielectric Unions: Factory-fabricated, union assembly, for 2502psig (1725-kPa) minimum working
pressure at 180 deg F (82 deg C).

4. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035-
or 2070-kPa) minimum working pressure asyrequiredto Suit system pressures.

5. Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-face-
or ring-type neoprene or phenélic gasket, phenolic or polyethylene bolt sleeves, phenolic
washers, and steel backing washers.

a. Separate companion_ flanges and steel bolts and nuts shall have 150- or 300-psig (1035- or
2070-kPa) minimum working,pressure where required to suit system pressures.

6. Dielectric Couplings: Galvanized-steelgeoupling with inert and noncorrosive, thermoplastic lining;
threaded ends; and 3005psig(2070-kPa) minimum working pressure at 225 deg F (107 deg C).

7. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threadedgor groovedends; and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 dég C).

E. Mechanical Sleeve Seals

1. Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

a. Sealing Elements: EPDM OR NBR, as directed, interlocking links shaped to fit surface of
pipe. Include type and number required for pipe material and size of pipe.

b? Pressure Plates: Plastic OR Carbon steel OR Stainless steel, as directed. Include two for
each sealing element.

C. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating OR Stainless
steel, as directed, of length required to secure pressure plates to sealing elements.
Include one for each sealing element.

F. Sleeves

1. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.

2. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

3. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.

4, Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.

a. Underdeck Clamp: Clamping ring with set screws.
5. Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
6. PVC Pipe: ASTM D 1785, Schedule 40.

June 2021
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7. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for
attaching to wooden forms.

Escutcheons

1. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

2. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.

3. One-Piece, Cast-Brass Type: With set screw.

a. Finish: Polished chrome-plated OR Rough brass OR Polished chromé-plated and rough
brass, as directed.
4, Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
a. Finish: Polished chrome-plated OR Rough brass OR Polished chreme-plated and rough
brass, as directed.
5. One-Piece, Stamped-Steel Type: With set screw OR spring glips, as directed, and chrome-
plated finish.
6. Split-Plate, Stamped-Steel Type: With concealed OR exposed:rivet, as) directed, hinge, set
screw OR spring clips, as directed, and chrome-plated finish.
7. One-Piece, Floor-Plate Type: Cast-iron floor plate.
8 Split-Casting, Floor-Plate Type: Cast brass with congealed hinge and set screw.

Grout
1. Description: ASTM C 1107, Grade B, nonshrink,and‘nenmetallic, dry hydraulic-cement grout.
a. Characteristics: Post-hardenifig, velume=adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.
b. Design Mix: 5000-psi (34.5-\MPa), 28-day compressive strength.
C. Packaging: Premixed andfactory packaged.

EXECUTION

Plumbing Demolition
1. Refer to Divisiong01%Section(s) "Cutting And Patching” AND Division 02 Section(s) "Selective
Structure Demolition" forigeneral demolition requirements and procedures.
2. Disconnect,.demglish, andiremove plumbing systems, equipment, and components indicated to
be removed.
a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.
b. Piping, to BefAbandoned in Place: Drain piping and cap or plug piping with same or
compatible’piping material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to the Owner.

3. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove

damaged or unserviceable portions and replace with new products of equal capacity and quality.

Piping Systems - Common Requirements
. Install piping according to the following requirements and Division 14 specifying piping systems.
2. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.
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12.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.
Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.
Install piping at indicated slopes.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.
Select system components with pressure rating equal to or, greater than system operating
pressure.
Install escutcheons for penetrations of walls, ceilings, and floors aceordingtothe following:
a. New Piping:
1) Piping with Fitting or Sleeve Protruding from Wall: Ofe-piece, deep-pattern type.
2) Chrome-Plated Piping: One-piece, cast-brass type|with polished chrome-plated
finish.
3) Insulated Piping: One-piece, stamped-steel typewith spring clips.
4) Bare Piping at Wall and Floor Pénetrations in Finished Spaces:
a) One-piece, cast-brassfiype with polished chrome-plated finish.
OR
One-piece, stamped-steel type.
5) Bare Piping at CeilingPenetrationsin Finished Spaces:
a) One-piece OR Split-casting,“as directed, cast-brass type with polished
chrome-plated finish.
OR
Onespiece,, stampedssteel type OR Split-plate, stamped-steel type with
concealed hinge, as directed, and set screw.
6) Bare Pipingiin‘Unfinished Service Spaces:
a) One-piece, cast-brass type with polished chrome-plated OR rough-brass, as
directed, finish.
OR
One-piece, stamped-steel type with concealed OR exposed-rivet, as
directed, hinge and set screw OR spring clips, as directed.
7) Bare Piping in Equipment Rooms:
a) One-piece, cast-brass type.
OR
One-piece, stamped-steel type with set screw OR spring clips, as directed.
8) Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.
b. Existing Piping: Use the following:
1) Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
2) Insulated Piping: Split-plate, stamped-steel type with concealed OR exposed-rivet,
as directed, hinge and spring clips.
3) Bare Piping at Wall and Floor Penetrations in Finished Spaces:
a) Split-casting, cast-brass type with chrome-plated finish.
OR
Split-plate, stamped-steel type with concealed hinge and spring clips.
4) Bare Piping at Ceiling Penetrations in Finished Spaces:
a) Split-casting, cast-brass type with chrome-plated finish.
OR
Split-plate, stamped-steel type with concealed hinge and set screw.
5) Bare Piping in Unfinished Service Spaces:
a) Split-casting, cast-brass type with polished chrome-plated OR rough-brass,
as directed, finish.
OR
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Split-plate, stamped-steel type with concealed OR exposed-rivet, as directed,
hinge and set screw or spring clips.
6) Bare Piping in Equipment Rooms:
a) Split-casting, cast-brass type.
OR
Split-plate, stamped-steel type with set screw or spring clips.
7) Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate

type.

13.  Sleeves are not required for core-drilled holes.

14. Permanent sleeves are not required for holes formed by removable PE sleeves,

15. Install sleeves for pipes passing through concrete and masonry walls and eoncrete floor and roof
slabs.

16. Install sleeves for pipes passing through concrete and masonry walls, gypsum=boardpartitions,
and concrete floor and roof slabs.

a. Cut sleeves to length for mounting flush with both surfacest
1) Exception: Extend sleeves installed in floors af mechanical, equipment areas or

other wet areas 2 inches (50 mm) above finished floorlével. Extend cast-iron sleeve
fittings below floor slab as required to secure clampingring if sing is specified.

b. Install sleeves in new walls and slabs as new walls,and slabs arey¢onstructed.

C. Install sleeves that are large enough to pravide 1/4-inch (6.4-mm) annular clear space
between sleeve and pipe or pipe insulationg Use the following sleeve materials:

1) PVC OR Steel, as directed, Pipe Sleevesi Forpipés smaller than NPS 6 (DN 150).

2) Steel Sheet Sleeves: For pipesNPS6 (DN 150) and larger, penetrating gypsum-
board partitions.

3) Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 jgches (80,mm) above finished floor level. Refer to Division 07
Section "Sheet Metal Flashing“AndsTrim" for flashing.

a) Seal space outsidé of sleeve fittings with grout.

d. Except for underground wall‘penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint. Refer
to Division 07 Section "Joint Sealants" for materials and installation.

17.  Aboveground, Extérior=\Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeye size to allow for 1-inch (25-mm) annular clear space between pipe
and sleeve forinstalling meehanical sleeve seals.

a. Install'steelipipe for sleeves smaller than 6 inches (150 mm) in diameter.

b. Install cast-iron)"wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.

C. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required
for'pipe material and size. Position pipe in center of sleeve. Assemble mechanical sleeve
sSeals“andginstall in annular space between pipe and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

18. “_Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)
annular clear space between pipe and sleeve for installing mechanical sleeve seals.

a. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required
for pipe material and size. Position pipe in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between pipe and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

19.  Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

20.  Verify final equipment locations for roughing-in.

21. Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.
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C. Piping Joint Construction

1.

2.
3.
4

10.
11.
12.

18,

Join pipe and fittings according to the following requirements and Division 14 specifying piping
systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbeek," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends toyremove burrs and restore
full ID. Join pipe fittings and valves as follows:

a. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
b. Damaged Threads: Do not use pipe or pipedittings swithihthreads that are corroded or

damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12tusing qualified processes and welding

operators according to Para. 1.1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gaskét material, size, ‘type, and thickness for service

application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Plastic Piping Solvent-Cement Joints: Cleangand“drylijoining surfaces. Join pipe and fittings

according to the following:

a. Comply with ASTM F 402¢for safe-handling practice of cleaners, primers, and solvent
cements.

b. ABS Piping: Join according to ASTM|D 2235 and ASTM D 2661 Appendixes.

C. CPVC Piping: Joing@ccording to ASTM D 2846/D 2846M Appendix.

d. PVC Pressure Riping: Join“sechedule number ASTM D 1785, PVC pipe and PVC socket
fittings according, to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings accerding to ASTM D 2855.

e. PVC Nonpressure Piping: Join according to ASTM D 2855.

f. PVC ta'ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.

Plastic PreSsure Piping Gasketed Joints: Join according to ASTM D 3139.

Plastic Nenpressure Piping Gasketed Joints: Join according to ASTM D 3212.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper

towels. Jain according to ASTM D 2657.

a. Plain-End Pipe and Fittings: Use butt fusion.

b. Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to

pipe‘manudfacturer's written instructions.

D. PipingiConnections

1. Make connections according to the following, unless otherwise indicated:

a. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

b. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

C. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.

d. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

E. Equipment Installation - Common Requirements

1.

June 2021

Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.
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2. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.
3. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of

components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

4, Install equipment to allow right of way for piping installed at required slope.
F. Painting
1. Painting of plumbing systems, equipment, and components is specified in Divisiong09 Section(s)
"Exterior Painting" AND "Interior Painting".
2. Damage and Touchup: Repair marred and damaged factory-painted finishiés with materials and

procedures to match original factory finish.

G. Concrete Bases

1. Concrete Bases: Anchor equipment to concrete base according to\equipment manufacturer's

written instructions and according to seismic codes at Project.

a. Construct concrete bases of dimensions indicated, but notdéss thanl 4 inches (100 mm)
larger in both directions than supported unit.

b. Install dowel rods to connect concrete base to cencrete floor. “Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

o} Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete flogn

d. Place and secure anchorage devicesgmlse ‘supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, andydirections furnished with items to be
embedded.

e. Install anchor bolts to elevations required for proper attachment to supported equipment.

f. Install anchor bolts according to anchor-bolt Mmanufacturer's written instructions.

g. Use 3000-psi (20.7-MP4), 28-day compressive-strength concrete and reinforcement as

specified in Division 03 "Section "Cast-in-place Concrete".

H. Erection Of Metal Supports And Anchorages
1. Refer to Division 05 Section "Metal Fabrications" for structural steel.
2. Cut, fit, and placefmiseellaneous metal supports accurately in location, alignment, and elevation
to support and anchor plumbing materials and equipment.
3. Field Weldingigs€omply withhAWS D1.1.

l. Erection Of Wood Supports And Anchorages

1. Cut, fit, '@and place wood grounds, nailers, blocking, and anchorages to support, and anchor
plumbing materials and equipment.
2. Select'fastenerisizes that will not penetrate members if opposite side will be exposed to view or

will_receive, finish materials. Tighten connections between members. Install fasteners without
splitting'wiood members.

3. Attach to substrates as required to support applied loads.
J. Grouting
1. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment

base plates, and anchors.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.
Place grout around anchors.

Cure placed grout.

N> AWN
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SECTION 07 63 00 00b - COMMON WORK RESULTS FOR HVAC

1.1 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for common work results for
HVAC. Products shall be as follows or as directed by the Owner. Installation,procedures shall be
in accordance with the product manufacturer's recommendations. 4Demolition, and removal of
materials shall be as required to support the work.

B. Summary
1. This Section includes the following:
Piping materials and installation instructions common to'most piping systems.
Transition fittings.
Dielectric fittings.
Mechanical sleeve seals.
Sleeves.
Escutcheons.
Grout.
HVAC demolition.
Equipment installation requirements common to equipment sections.
Painting and finishing.
Concrete bases.
Supports and anchorages.

T T D@0 o000

C. Definitions
1. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct chases,“unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

2. Exposed, Interior Installations?” Exposed to view indoors. Examples include finished occupied
spaces and meehanical equipment rooms.

3. Exposed, Exterigr, Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

4. Concealed interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and chases.

5. Concealed, Exterior Installations: Concealed from view and protected from weather conditions

andy physical contact by building occupants but subject to outdoor ambient temperatures.
Examplés‘include installations within unheated shelters.
6. The following are industry abbreviations for plastic materials:
a. CPVC: Chlorinated polyvinyl chloride plastic.
b. PE: Polyethylene plastic.
C. PVC: Polyvinyl chloride plastic.
7. The following are industry abbreviations for rubber materials:
a. EPDM: Ethylene-propylene-diene terpolymer rubber.
b. NBR: Acrylonitrile-butadiene rubber.

D. Submittals
1. Welding certificates.

E. Quality Assurance
1. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."
2. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

June 2021 Common Work Results for HVAC
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a. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

b. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.
3. Electrical Characteristics for HVYAC Equipment: Equipment of higher electrical characteristics

may be furnished provided such proposed equipment is approved in writing and connecting
electrical services, circuit breakers, and conduit sizes are appropriately modified. [If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

F. Delivery, Storage, And Handling
1. Deliver pipes and tubes with factory-applied end caps. Maintain end caps throughhshipping,
storage, and handling to prevent pipe end damage and to prevent entran€e of dirt, debris, and
moisture.
2. Store plastic pipes protected from direct sunlight. Support to prevent sagging andibending.

1.2 PRODUCTS
A. Pipe, Tube, And Fittings

1. Refer to individual Division 21 for pipe, tube, and fittingsmaterials and jeining methods.
2. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

B. Joining Materials
1. Refer to individual Division 21 for special joininggmaterials not listed below.
2. Pipe-Flange Gasket Materials: Suitableffor chemical“and thermal conditions of piping system
contents.
a. ASME B16.21, nonmetallic, fflat,| asbestos-free, 1/8-inch (3.2-mm) maximum thickness

unless thickness or specifie'material’is indicated.
1) Full-Face Type: For flat-face, Class™25, cast-iron and cast-bronze flanges.
2) Narrow-Face Typea Forfraised-face, Class 250, cast-iron and steel flanges.
b. AWWA C110, rubber, flat"face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and
full-face or ring ype, unless otherwise indicated.

3. Flange Bolts and Nuts: ASME B18.2.1{"carbon steel, unless otherwise indicated.

4, Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

5. Solder FillergMetals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

6. Brazing (Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, \unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless, othenwise indicated.

7. Welding) FilleriMetals: Comply with AWS D10.12 for welding materials appropriate for wall
thicknessiand chemical analysis of steel pipe being welded.

8. Solvent'‘Cements for Joining Plastic Piping:

a. CPVC Piping: ASTM F 493.
b. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
9. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

C. Transition Fittings

1. Plastic-to-Metal Transition Fittings: CPVC OR PVC, as directed, one-piece fitting with
manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one
solvent-cement-joint end.

2. Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

3. Plastic-to-Metal Transition Unions: MSS SP-107, CPVC OR PVC, as directed, four-part union.
Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
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D. Dielectric Fittings

1. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint,
plain, or weld-neck end connections that match piping system materials.

2. Insulating Material: Suitable for system fluid, pressure, and temperature.

3 Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum working
pressure at 180 deg F (82 deg C).

4. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035-
or 2070-kPa) minimum working pressure as required to suit system pressures.

5. Dielectric-Flange Kits: Companion-flange assembly for field assembly. laclude flanges, full-face-
or ring-type neoprene or phenolic gasket, phenolic or polyethylefe bolt sleeves, phenolic
washers, and steel backing washers.

a. Separate companion flanges and steel bolts and nuts shall havey 50- or 300-psig (1035- or
2070-kPa) minimum working pressure where required to suit,system pressures.

6. Dielectric Couplings: Galvanized-steel coupling with inert and noneerrosiveythermoplastic lining;
threaded ends; and 300-psig (2070-kPa) minimum workin@ pressure at225 deg F (107 deg C).

7. Dielectric Nipples: Electroplated steel nipple with inert and nengerrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig (2070-kRa) minimum working pressure at 225
deg F (107 deg C).

E. Mechanical Sleeve Seals

1. Description: Modular sealing element dnit, designed for field assembly, to fill annular space
between pipe and sleeve.

a. Sealing Elements: EPDM OR/NBR, as directed, interlocking links shaped to fit surface of
pipe. Include type and number required for, pipe material and size of pipe.

b. Pressure Plates: Plastic OR Carbon'steel OR Stainless steel, as directed. Include two for
each sealing element.

c. Connecting Bolts and Nutsy, Carbon steel with corrosion-resistant coating OR Stainless
steel, as directéd, of lengthlirequired to secure pressure plates to sealing elements.
Include one for'each sealing element.

F. Sleeves

1. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.

2. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

3. Castlron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and’integrahwaterstop, unless otherwise indicated.

4. Stack Sleeve) Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
¢lamping ring and bolts and nuts for membrane flashing.

a. Underdeck Clamp: Clamping ring with set screws.

5. MoldedsPVC: Permanent, with nailing flange for attaching to wooden forms.

6. RV.C Pipe: ASTM D 1785, Schedule 40.

7. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for

attaching to wooden forms.

G. Escutcheons

1.

2.

3.

June 2021

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit

around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated

finish.

One-Piece, Cast-Brass Type: With set screw.

a. Finish: Polished chrome-plated OR Rough brass OR Polished chrome-plated and rough
brass, as directed.

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

a. Finish: Polished chrome-plated OR Rough brass OR Polished chrome-plated and rough
brass, as directed.
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5. One-Piece, Stamped-Steel Type: With set screw OR spring clips, as directed, and chrome-
plated finish.

6. Split-Plate, Stamped-Steel Type: With concealed OR exposed-rivet, as directed, hinge, set
screw OR spring clips, as directed, and chrome-plated finish.

7. One-Piece, Floor-Plate Type: Cast-iron floor plate.
8. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.
H. Grout
1. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
a. Characteristics: Post-hardening, volume-adjusting, nonstaining, noneorrosive,

nongaseous, and recommended for interior and exterior applications:
b. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
C. Packaging: Premixed and factory packaged.

1.3 EXECUTION

A. HVAC Demolition
1. Refer to Division 01 Section(s) "Cutting And Patching"pAND Divisionf02 Section(s) "Selective
Structure Demolition" for general demolition requirements ‘and procedures.
2. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be
removed.
a. Piping to Be Removed: Remove portiemef piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.
b. Piping to Be Abandoned in Place: Drain piping“and cap or plug piping with same or
compatible piping material.

C. Ducts to Be Removed: Remove portion ©f ducts indicated to be removed and plug
remaining ducts with same or compatibléiductwork material.

d. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork
material.

e. Equipment to BefRemoved: Disconnect and cap services and remove equipment.

f. Equipment todBe Removed and’Reinstalled: Disconnect and cap services and remove,

clean, andgstoreyequipment; when appropriate, reinstall, reconnect, and make equipment

operational.
g. Equipment, to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliverto the Owner.
3. If pipe, insulation, oriequipment to remain is damaged in appearance or is unserviceable, remove

damaged or unservigeable portions and replace with new products of equal capacity and quality.

B. Piping Systems, - Comimon Requirements
1. Install pipihg according to the following requirements and Division 21 specifying piping systems.
2. Drawing“plans, schematics, and diagrams indicate general location and arrangement of piping

systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expahsion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

3. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

4, Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

5. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

6. Install piping to permit valve servicing.

7. Install piping at indicated slopes.

8. Install piping free of sags and bends.

9. Install fittings for changes in direction and branch connections.
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10. Install piping to allow application of insulation.
11.  Select system components with pressure rating equal to or greater than system operating
pressure.
12.  Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
a. New Piping:
1) Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
2) Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated
finish.
3) Insulated Piping: One-piece, stamped-steel type with springselips.
4) Bare Piping at Wall and Floor Penetrations in Finished Spaces:
a) One-piece, cast-brass type with polished chrome-plated finish:
OR
One-piece, stamped-steel type.
5) Bare Piping at Ceiling Penetrations in Finished . Spaces:
a) One-piece OR Split-casting, as directed, castbrass” type with polished
chrome-plated finish.
OR
One-piece, stamped-steel type OR “Split-plate, stamped-steel type with
concealed hinge, as directed, and set screws
6) Bare Piping in Unfinished Serviée Spaces:
a) One-piece, cast-brassftype with polished chrome-plated OR rough-brass, as
directed, finish.
OR
One-piece, stampedssteel" type with concealed OR exposed-rivet, as
directed, hinge and set'screwtOR spring clips, as directed.
7) Bare Piping in Equipment Rooms:
a) One-piéce, cast-brass type.
OR
One:piece, stamped-steel type with set screw OR spring clips, as directed.
8) Bare Pipingat Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.
b. Existing Riping: Use'the following:
1) Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
2) Insulated Piping: Split-plate, stamped-steel type with concealed OR exposed-rivet,
as\directed, hinge and spring clips.
3) Bare'Riping at Wall and Floor Penetrations in Finished Spaces:
a) Split-casting, cast-brass type with chrome-plated finish.
OR
Split-plate, stamped-steel type with concealed hinge and spring clips.
4) Bare Piping at Ceiling Penetrations in Finished Spaces:
a) Split-casting, cast-brass type with chrome-plated finish.
OR
Split-plate, stamped-steel type with concealed hinge and set screw.
5) Bare Piping in Unfinished Service Spaces:
a) Split-casting, cast-brass type with polished chrome-plated OR rough-brass,
as directed, finish.
OR
Split-plate, stamped-steel type with concealed OR exposed-rivet, as directed,
hinge and set screw or spring clips.
6) Bare Piping in Equipment Rooms:
a) Split-casting, cast-brass type.
OR
Split-plate, stamped-steel type with set screw or spring clips.
7) Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate
type.
13.  Sleeves are not required for core-drilled holes.
14. Permanent sleeves are not required for holes formed by removable PE sleeves.
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15.

16.

17.

18.

19.

20.
21.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof

slabs.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,

and concrete floor and roof slabs.

a. Cut sleeves to length for mounting flush with both surfaces.

1) Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level. Extend cast-iron sleeve
fittings below floor slab as required to secure clamping ring if ring is specified.

b. Install sleeves in new walls and slabs as new walls and slabs are constructed:

C. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) afnular ‘clear space
between sleeve and pipe or pipe insulation. Use the following sleevedmaterials:

1) PVC OR Steel, as directed, Pipe Sleeves: For pipes smaller thamNPS 6 (DN 150).

2) Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and largen, penetrating’ gypsum-
board partitions.

3) Stack Sleeve Fittings: For pipes penetrating floorstwithimembrane waterproofing.
Secure flashing between clamping flanges. Install section“afycast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finished‘fleaf level.] Refer to Division 07
Section "Sheet Metal Flashing And Trim" for flashing.

a) Seal space outside of sleeve fittingsswith grout.

d. Except for underground wall penetrations, sedl annular space between sleeve and pipe or
pipe insulation, using joint sealants appropfiate forsize, depth, and location of joint. Refer
to Division 07 Section "Joint Sealants" for materials and‘installation.

Aboveground, Exterior-Wall Pipe Penetrations:, Seal penetrations using sleeves and mechanical

sleeve seals. Select sleeve size to allow for T-iaeh (28xmm) annular clear space between pipe

and sleeve for installing mechanical sleeve seals.

a. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.
b. Install cast-iron "wall pipesisfor sleeves 6 inches (150 mm) and larger in diameter.
C. Mechanical Sleeve Sealdnstallation:“Sele€ttype and number of sealing elements required

for pipe material and sizex, Position pipe in center of sleeve. Assemble mechanical sleeve
seals and install in annularspace between pipe and sleeve. Tighten bolts against pressure
plates that causetsealing elements to expand and make watertight seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal

pipe penetrationsdising, mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)

annular clear space between pipe and sleeve for installing mechanical sleeve seals.

a. Mechanical Sleeve'Seal Installation: Select type and number of sealing elements required
for pipe material and size. Position pipe in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between pipe and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

Firée=BarrierPenetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at

pipe penetrationst Seal pipe penetrations with firestop materials. Refer to Division 07 Section

“Penetration Firestopping" for materials.

Verify‘final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in

requirements.

C. Piping Joint Construction

1. Join pipe and fittings according to the following requirements and Division 21 specifying piping
systems.

2. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

3. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

4, Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

5. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
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10.
11.
12.

13.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

a. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or

damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding

operators according to Para. 1.1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type,@nd thickness for service

application. Install gasket concentrically positioned. Use suitable lubricants on holt threads.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join Jpipe and fittings

according to the following:

a. Comply with ASTM F 402 for safe-handling practice, of cleaners; pfimers, and solvent
cements.

b. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

C. PVC Pressure Piping: Join schedule number ASTM(D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schédule-number PVC pipe and
socket fittings according to ASTM D 2855:

d. PVC Nonpressure Piping: Join according to ASTM D 2855.

Plastic Pressure Piping Gasketed Joints;4Join acgording to ASTM D 3139.

Plastic Nonpressure Piping Gasketed Joints:, Joein‘according to ASTM D 3212.

PE Piping Heat-Fusion Joints: Cleangand dry joining surfaces by wiping with clean cloth or paper

towels. Join according to ASTM 22657

a. Plain-End Pipe and Fittings: Use butt fusion:.

b. Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Jointsi{ Prepare pipe ends and fittings, apply adhesive, and join according to

pipe manufacturer's written instructionss

D. Piping Connections

1. Make connectigns accordingito the following, unless otherwise indicated:

a. Installdunions, in piping/NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

b. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

C. Dry Riping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.

d. Wet Riping Systems: Install dielectric coupling and nipple fittings to connect piping
matepials of dissimilar metals.

E. Equipment Installation - Common Requirements

1. Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.

2. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

3. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

4. Install equipment to allow right of way for piping installed at required slope.

F. Painting

1. Painting of HVAC systems, equipment, and components is specified in Division 09 Section(s)
"Exterior Painting" AND "Interior Painting".

2. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and

June 2021

procedures to match original factory finish.
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G. Concrete Bases

1.

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

a. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

b. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

C. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

d. Place and secure anchorage devices. Use supported equipment mafufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

e. Install anchor bolts to elevations required for proper attachment to‘supported equipment.

f. Install anchor bolts according to anchor-bolt manufacturer's wiitten instructionss

g. Use 3000-psi (20.7-MPa), 28-day compressive-strengthgtoncrete andireinforcement as

specified in Division 03 Section "Cast-in-place Concrete:

H. Erection Of Metal Supports And Anchorages

1.
2.

3.

Refer to Division 05 Section "Metal Fabrications" for struetural steel.

Cut, fit, and place miscellaneous metal supports ac€urately in location, alignment, and elevation
to support and anchor HVAC materials and equipment.

Field Welding: Comply with AWS D1.1.

l. Erection Of Wood Supports And Anchorages

1.

2.

3.

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC
materials and equipment.

Select fastener sizes that will notdpenetrate. members if opposite side will be exposed to view or
will receive finish materials. Jighten connections between members. Install fasteners without
splitting wood members.

Attach to substrates as required t@'support applied loads.

J. Grouting

1.

N>R WM

Mix and install grout‘fer HVAC equipment base bearing surfaces, pump and other equipment
base plates, and anchors:

Clean surfacessthat will comie, into contact with grout.

Provide fofms as required for'placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Plaee,groution concrete bases and provide smooth bearing surface for equipment.

Place'grout aréund anchors.

Cure placed grout.

END OF SECTION 0%63 00 00b
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Task

07 63 00 00
07 6516 00
07 65 16 00
07 65 16 00
07 65 16 00
07711300

June 2021

Specification
04 05 23 16
07 5113 00
07 0513 00
07 53 16 00
07 56 00 00
04 0523 16

Specification Description
Sheet Metal Flashing And Trim
Built-Up Asphalt Roofing
Built-Up Coal-Tar Roofing
EPDM Membrane Roofing
Coated Foamed Roofing
Sheet Metal Flashing And Trim
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SECTION 07 71 23 00 - MANUFACTURED ROOF SPECIALTIES

1.1

A.

June 2021

GENERAL

Description Of Work:

1.

This specification covers the furnishing and installation of materials for manufactured roof
specialties. Products shall be as follows or as directed by the Ownergginstallation procedures
shall be in accordance with the product manufacturer's recommehdations.) Demolition and
removal of materials shall be as required to support the work.

Summary

1.

Section Includes:

a. Copings.

b Roof-edge flashings.

C. Roof-edge drainage systems.
d Reglets and counterflashings.

Performance Requirements

1.

General Performance: Roof specialties ghall withstand exposure to weather and resist thermally

induced movement without failure, rattling, leaking, or‘fastener disengagement due to defective

manufacture, fabrication, installatioagsometherdefects in construction.

FM Approvals' Listing (if Project’is FM ‘Glebalinsured or if FM Approvals' requirements set a

minimum quality standard): Manufacture ‘and install copings and roof-edge flashings that are

listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-60 OR

Class 1-75 OR Class 1-90°OR Class 1-105/OR Class 1-120, as directed. Identify materials with

FM Approvals' markings.

SPRI Wind Design Standard (if Project is governed by the IBC or if SPRI ES-1 sets a minimum

quality standard): Manufacture and install copings and roof-edge flashings tested according to

SPRI ES-1 andieapable of resisting the following design pressures:

a. Design Pressure: As indicated on Drawings OR As directed.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes to prevent buckling, opening of joints, hole elongation, overstressing of components,

failuregof,joint sealants, failure of connections, and other detrimental effects. Provide clips that

reSist rotation and avoid shear stress as a result of thermal movements. Base calculations on

surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

a. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
matefial surfaces.

Submittals

1.

2.

Product Data: For each type of product indicated. Include construction details, material

descriptions, dimensions of individual components and profiles, and finishes.

Shop Drawings: For roof specialties. Include plans, elevations, expansion-joint locations, keyed

details, and attachments to other work. Distinguish between plant- and field-assembled work.

Include the following:

a. Details for expansion and contraction; locations of expansion joints, including direction of
expansion and contraction.

b. Pattern of seams and layout of fasteners, cleats, clips, and other attachments.

C. Details of termination points and assembilies, including fixed points.

d. Details of special conditions.

Samples: For copings OR roof-edge flashings OR roof-edge drainage systems OR reglets and

counterflashings, as directed, made from 12-inch (300-mm) lengths of full-size components

including fasteners, cover joints, accessories, and attachments.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified

testing agency, for copings and roof-edge flashings.

Manufactured Roof Specialties
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5. Maintenance Data: For roofing specialties to include in maintenance manuals.
6. Warranty: Sample of special warranty.

E. Quality Assurance
1. Preinstallation Conference: Conduct conference at Project site.

F. Delivery, Storage, And Handling

1. Do not store roof specialties in contact with other materials that might cause staining, denting, or
other surface damage. Store roof specialties away from uncured concrete and masonry.
2. Protect strippable protective covering on roof specialties from exposure tefsunlighthand high

humidity, except to extent necessary for the period of roof specialties installation.

G. Warranty
1. Special Warranty on Painted Finishes: Manufacturer's standardgferm iniwhich{manufacturer
agrees to repair finish or replace roof specialties that show evidence'of deterioration of factory-
applied finishes within specified warranty period.
a. Fluoropolymer Finish: Deterioration includes, but is not limited to, the'following:
1) Color fading more than 5 Hunter units when tested accordingdo ASTM D 2244.
2) Chalking in excess of a No. 8 rating whengested accordingito ASTM D 4214.
3) Cracking, checking, peeling, or failure @f paint to adhere to bare metal.
b. Finish Warranty Period: 20 OR 10, as dire€ted, years from date of Final Completion.

1.2 PRODUCTS

A. Exposed Metals
1. Copper Sheet: ASTM B 370, cold=rolled copper shéet, HO0 or HO1 temper.
a. Non-Patinated ExposedgFinish: AMill.
b. Pre-Patinated Copper-S