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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:

Footings.
Foundation walls.
Slabs-on-grade.
Suspended slabs.

el

B.  Related Sections include the following:

1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade.
2. Division 2 Section "Cement Concrete Pavement" for concrete pavement and walks.
3. Division 2 Section "Decorative Cement Concrete Pavement" for decorative concrete

pavement and walks.

1.3 DEFINITIONS
A.  Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.
1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances

warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

CAST-IN PLACE CONCRETE 03 30 00-1
Revision 1 — 1/24/18
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C.  Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing,
and supports for concrete reinforcement.

D.  Samples: For waterstops and vapor retarder.
E. Welding certificates.
F. Qualification Data: For Installer, manufacturer, testing agency.

G. Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

I. Aggregates.
H.  Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Waterstops.

Curing compounds.

Floor and slab treatments.

Bonding agents.

9. Adhesives.

10.  Vapor retarders.

11.  Semirigid joint filler.

12.  Joint-filler strips.

13.  Repair materials.

PN RO =

L Floor surface flatness and levelness measurements to determine compliance with specified
tolerances.

J. Field quality-control test reports.

K.  Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as
ACl-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified
Concrete Flatwork Technician.

B.  Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

CAST-IN PLACE CONCRETE 03 30 00-2
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1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as
documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade 11

D.  Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through
one source from a single manufacturer.

E. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural Welding
Code--Reinforcing Steel."

F. ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specification for Structural Concrete,"
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

G.  Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

H.  Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each
entity directly concerned with cast-in-place concrete to attend, including the following:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Concrete subcontractor.
2. Review special inspection and testing and inspecting agency procedures for field quality

control, concrete finishes and finishing, cold- and hot-weather concreting procedures,
[curing procedures, construction contraction and isolation joints, and joint-filler strips,
forms and form removal limitations, vapor-retarder installation, steel reinforcement
installation, floor and slab flatness and levelness measurement, and concrete protection.

CAST-IN PLACE CONCRETE 03 30 00-3
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1.6 DELIVERY, STORAGE, AND HANDLING

A.  Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.
2. Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2.2 FORM-FACING MATERIALS

A.  Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:

a. High-density overlay, Class 1 or better.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

C.  Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.

D. Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.
1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

E. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

CAST-IN PLACE CONCRETE 03 30 00-4
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1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane
of exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing

or waterproofing.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60
(Grade 420) , deformed bars, assembled with clips.

Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-drawn steel
wire into flat sheets.
REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true
to length with ends square and free of burrs.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening

reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater

compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

1. Portland Cement: ASTM C 150, Type /11, gray. Supplement with the following:

a. Fly Ash: ASTM C 618, Class C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide
aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 1 inch (25 mm) nominal.

CAST-IN PLACE CONCRETE 03 30 00-5
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2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
D.  Water: ASTM C 94/C 94M and potable.
2.6 ADMIXTURES
A.  Air-Entraining Admixture: ASTM C 260.
B.  Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with

other admixtures and that will not contribute water-soluble chloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium

chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture: ASTM C 494/C 494M, Type B.

3. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
4. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 11

C.  Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor
or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete and complying with
ASTM C 494/C 494M, Type C. Provide at exterior concrete slabs.

1. Products:

Boral Material Technologies, Inc.; Boral BCN.

Euclid Chemical Company (The); Eucon CIA.

Grace Construction Products, W. R. Grace & Co.; DCI.
Master Builders, Inc.; Rheocrete CNI.

Sika Corporation; Sika CNI.

opo o

D.  Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a
protective barrier and minimizing chloride reactions with steel reinforcement in concrete.
Provide at exterior concrete slabs.

1. Products:

a. Axim Concrete Technologies; Catexol 1000CI.
b. Boral Material Technologies, Inc.; Boral BCN2.
c. Grace Construction Products, W. R. Grace & Co.; DCI-S.
d. Master Builders, Inc.; Rheocrete 222+.
e. Sika Corporation; FerroGard-901.
E. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing

admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.

1. Manufacturers:

CAST-IN PLACE CONCRETE 03 30 00-6
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a. Bayer Corporation.
b. ChemMasters.
c. Conspec Marketing & Manufacturing Co., Inc.; a Dayton Superior Company.
d. Davis Colors.
e. Elementis Pigments, Inc.
f. Hoover Color Corporation.
g. Lambert Corporation.
h. Scofield, L. M. Company.
1. Solomon Colors.
2. Color: As selected by Architect from manufacturer's full range.
WATERSTOPS

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete,
3/4 by 1 inch (19 by 25 mm).

1. Products:
a. Colloid Environmental Technologies Company; Volclay Waterstop-RX.
b. Approved equal

VAPOR RETARDERS

Plastic Vapor Retarder: ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less
than 10 mils (0.25 mm) thick. Include manufacturer's recommended adhesive or pressure-
sensitive joint tape.

1. Products:

Fortifiber Corporation; Moistop Plus.

Raven Industries Inc.; Dura Skrim 8.

Reef Industries, Inc.; Griffolyn Type-85.
Stego Industries, LLC; Stego Wrap, 10 mils.

oo

Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448,
Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a
No. 8 (2.36-mm) sieve.

FLOOR AND SLAB TREATMENTS

Penetrating Liquid Floor Treatment: Provide at all exposed concrete surfaces to be treated to
harden, seal and densify exposed concrete. Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; colorless; that
penetrates, hardens, and densifies concrete surfaces.

CAST-IN PLACE CONCRETE 03 30 00-7
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1. Products:
a. Dayton Superior Corporation; Day-Chem Sure Hard.
b. Euclid Chemical Company (The); Euco Diamond Hard.
c. L&M Construction Chemicals, Inc.; Seal Hard.
d Meadows, W. R., Inc.; Liqui-Hard.
B.  Stained Hardener with matching cure/sealer - Pigmented Mineral Dry-Shake Floor Hardener:

Factory-packaged, dry combination of portland cement, graded quartz aggregate, color
pigments, and plasticizing admixture. Use color pigments that are finely ground, nonfading
mineral oxides interground with cement. Placing of hardener is followed by manufacturer’s
recommended water membrane-forming cure and seal: ASTM C 309

1. Products:
a. L&M Construction Chemicals, Inc.; Quartz Plate FF Hardener followed by Dress
& Seal WB 30 per manufacturer’s recommendations and specifications.
b. Scofield, L. M. Company; Lithochrome Color Hardener followed by Lithochrome
Colorwax in matching color per manufacturer’s recommendations and
specifications.

2.10 CURING MATERIALS

A.  Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

1. Products:

Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company;
Aquafilm.

Dayton Superior Corporation; Sure Film.

Euclid Chemical Company (The); Eucobar.

L&M Construction Chemicals, Inc.; E-Con.

Meadows, W. R., Inc.; Sealtight Evapre.

Sika Corporation, Inc.; SikaFilm.

me oo

B.  Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. (305 g/sq. m) when dry.

C.  Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

1. Products:
a. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
b. Euclid Chemical Company (The); Kurez DR VOX.
C. L&M Construction Chemicals, Inc.; L&M Cure R.

CAST-IN PLACE CONCRETE 03 30 00-8
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d. Meadows, W. R., Inc.; 1100 Clear.
e. Tamms Industries, Inc.; Horncure WB 30.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber
or ASTM D 1752, cork or self-expanding cork.

Bonding Agent: ASTM C 1059, Type I, non-redispersible, acrylic emulsion or styrene
butadiene.

Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick, galvanized steel
sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch (0.85 mm)
thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion
of concrete or debris.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

CAST-IN PLACE CONCRETE 03 30 00-9
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2.13 CONCRETE MIXTURES, GENERAL

A.  Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

B.  Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.
2. Silica Fume: 10 percent.

C.  Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement at exterior conditions and 0.30 percent by weight of cement at interior conditions.

D.  Admixtures: Use admixtures according to manufacturer's written instructions.

I. Use water-reducing or plasticizing admixture in concrete, as required, for placement and
workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.
Coordinate color and location with Architect.

2.14 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A.  Footings: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.50.

3. Slump Limit: 3 inch minimum and 5 inch maximum (at point of concrete placement),
plus or minus 1 inch (25 mm).

4, Exposure Class: F2, S0, C1, PO

B.  Foundation Walls: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.50.

3. Slump Limit: 3 inch minimum and 5 inch maximum (at point of concrete placement),
plus or minus 1 inch (25 mm).

CAST-IN PLACE CONCRETE 03 30 00-10

Revision 1 — 1/24/18



Appoquinimink School District Fairview Campus — New Middle and

High School

4, Exposure Class: F2, S0, C1, PO

C. Slabs-on-Grade - Interior: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

2. Minimum Cementitious Materials Content: 520 Ib/cu. yd. (309 kg/cu. m).

3. Slump Limit: 3 inch minimum and 5 inch maximum (at point of concrete placement),
plus or minus 1 inch (25 mm).

4, Exposure Class: F2, So, C1, PO

D.  Slabs-on-Grade — Exterior (Exposed to Exterior Conditions): Proportion normal-weight
concrete mixture as follows:

1. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.

2. Minimum Cementitious Materials Content: 520 Ib/cu. yd. (309 kg/cu. m).

3. Slump Limit: 3 inch minimum and 5 inch maximum (at point of concrete placement),
plus or minus 1 inch (25 mm).

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm)
nominal maximum aggregate size.

5. Air Content: Do not allow air content of troweled finished floors to exceed 3 percent.

6. Exposure Class: F2, S0, C2, PO

E. Suspended Slabs: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 3500 psi (24.1 MPa) at 28 days.

2. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (309 kg/cu. m).

3. Slump Limit: 3 inch minimum and 5 inch maximum (at point of concrete placement),
plus or minus 1 inch (25 mm). For pumpable concrete, slumps may be increased by 3
inches.

4, Exposure Class: F0, S0, C0, PO

2.15 FABRICATING REINFORCEMENT
A.  Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
2.16 CONCRETE MIXING
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to

ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

B.  Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
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1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds
for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 FORMWORK
A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure

can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

C.  Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
2. Class C, 1/2 inch (13 mm) for rough-formed finished surfaces.

D.  Construct forms tight enough to prevent loss of concrete mortar.
E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.

Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.
F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required

elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

G.  Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous
locations.

H.  Chamfer exterior corners and edges of permanently exposed concrete.

I Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.
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Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that

is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.
3. Install dovetail anchor slots in concrete structures as indicated.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F (10 deg C) for 24 hours after placing concrete, if concrete is hard enough to not be
damaged by form-removal operations and curing and protection operations are maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day
design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Architect.
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3.4 SHORES AND RESHORES

A.  Comply with ACI318 (ACI318M) and ACI 301 for design, installation, and removal of
shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

B.  In multistory construction, extend shoring or reshoring over a sufficient number of stories to
distribute loads in such a manner that no floor or member will be excessively loaded or will
induce tensile stress in concrete members without sufficient steel reinforcement.

C.  Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.

3.5 VAPOR RETARDERS

A.  Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to ASTM E 1643
and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

B.  Bituminous Vapor Retarders: Place, protect, and repair vapor retarders according to
manufacturer's written instructions.

C.  Granular Course: Cover vapor retarder with granular fill, moisten, and compact with
mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 inch (19 mm).

3.6 STEEL REINFORCEMENT

A.  General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

C.  Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack
weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4, where indicated.

D.  Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
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laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.
3.7 JOINTS
A.  General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

4, Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened

or partially hardened concrete surfaces.

C.  Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of contraction joints
after applying surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

D.  Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch
(25 mm) below finished concrete surface where joint sealants, specified in Division 7
Section "Joint Sealants," are indicated.

CAST-IN PLACE CONCRETE 03 30 00-15
Revision 1 — 1/24/18



Appoquinimink School District Fairview Campus — New Middle and

High School

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

3.8 WATERSTOPS

A.  Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.

B.  Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated,

according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and
firmly pressing into place. Install in longest lengths practicable.

3.9 CONCRETE PLACEMENT

A.  Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections have been performed.

B. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.
C.  Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.
1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

D.  Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to lose plasticity. At each insertion, limit duration of vibration
to time necessary to consolidate concrete and complete embedment of reinforcement and
other embedded items without causing mixture constituents to segregate.
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E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

kv

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

L. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C)
for three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.
G.  Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to
cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

3.10 FINISHING FORMED SURFACES

A.  Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

B.  Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view, to be covered with a coating or
covering material applied directly to concrete.
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C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

3.11 FINISHING FLOORS AND SLABS

A.  General: Comply with ACI302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

B.  Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4
inch (6 mm) in 1 direction.

1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings.

C.  Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small
or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces indicated to receive trowel finish and to be covered with
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

D.  Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated, exposed to view or to be covered with
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or
another thin-film-finish coating system.

2. Finish surfaces to the following tolerances, according to ASTME 1155
(ASTM E 1155M), for a randomly trafficked floor surface and per ACI 117
“Specification For Tolerances For Concrete Construction & Materials™:

a. Specified overall values of flatness, F(F)25; and of levelness, F(L)20 as a
minimum. Coordinate and specify minimum F(F) and F(L) values with flooring
manufacturer during concrete pre-installation conference. Note: Flooring
manufacturer may require very flat surface classification ( F(F) 45; F(L) 35) or
super flat surface classification ( F(F) 60 ; F(L) 40). Coordinate locations and
requirements prior to installation.

b. Provide maximum floor variation of 1/8” in 10’ and 1/16” in 1’ for terrazzo floor
tile area or requirement as indicated by product manufacturer, whichever is more
stringent.
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E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

3.12 MISCELLANEOUS CONCRETE ITEMS

A.  Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated,
after work of other trades is in place. Mix, place, and cure concrete, as specified, to blend with
in-place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

B.  Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C.  Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

D.  Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel-finish concrete
surfaces.

3.13 CONCRETE PROTECTING AND CURING

A.  General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing.

B.  Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after
placing, screeding, and bull floating or darbying concrete, but before float finishing.

C.  Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for the
remainder of the curing period.

D.  Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E.  Cure concrete according to ACI 308.1, by one or a combination of the following methods:
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1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
a Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining

cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project..

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a. After curing period has elapsed, remove curing compound without damaging
concrete  surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere
with bonding of floor covering used on Project.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

3.14 JOINT FILLING
A.  Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact

faces of joint clean and dry.
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C.  Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

3.15 CONCRETE SURFACE REPAIRS

A.  Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

B.  Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two
and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water
for handling and placing.

C.  Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension in solid concrete, but not less than 1 inch (25 mm) in
depth. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water,
and brush-coat holes and voids with bonding agent. Fill and compact with patching
mortar before bonding agent has dried. Fill form-tie voids with patching mortar or cone
plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly higher
than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

D.  Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.

3. Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather
edges to match adjacent floor elevations.
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5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent
floor elevations. Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm)
clearance all around. Dampen concrete surfaces in contact with patching concrete and
apply bonding agent. Mix patching concrete of same materials and mixture as original
concrete except without coarse aggregate. Place, compact, and finish to blend with
adjacent finished concrete. Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.

3.16 FIELD QUALITY CONTROL

A.  Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform
field tests and inspections and prepare test reports.

B.  Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C.  Inspections:

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.
Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

Nk W=

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:
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1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for
each additional 50 cu. yd. (38 cu. m) or fraction thereof.

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)
or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

4, Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test
for each composite sample.

6. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.

7. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

b. Cast and field cure two sets of two standard cylinder specimens for each composite
sample.

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two specimens
at 28 days.
b. A compressive-strength test shall be the average compressive strength from a set of

two specimens obtained from same composite sample and tested at age indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

10.  Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi (3.4 MPa).

11.  Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
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strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

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

Correct deficiencies in the Work that test reports and inspections indicate dos not comply
with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M)
within 48 hours of finishing. Values to be documented and provided to Architect and Flooring
Manufacturer prior to placing flooring.

END OF SECTION 033000
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SECTION 03 4900
GLASS-FIBER REINFORCED CONCRETE
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Architectural precast glass-fiber-reinforced concrete (GFRC) columns, to receive field finish.
B. Supports, anchors, and attachments.
1.02 RELATED REQUIREMENTS
A. Section 05 1200 - Structural Steel Framing: Placement of anchors specified in this section.
B. Section 05 4000 - Cold-Formed Metal Framing: Structural stud members.
C. Section 07 9200 - Joint Sealants: Application of backer rods or bond breakers and joint sealers.
D. Section 09 9000 - Paints and Coatings: Field painting of GFRC items.
1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

C. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts; 2007a (Reapproved
2014).

D. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts [Metric]; 2007.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

F. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.
G. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.

H. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete;
2010a.

I.  ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.

J.  ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete; 2015.

K. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2016.

L. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and
Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

M. AWS DI1.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).

N. PCIMNL-117 - Manual for Quality Control for Plants and Production of Architectural Precast
Concrete Products; 2007.

0. PCI MNL-128 - Recommended Practice for Glass Fiber Reinforced Concrete Panels; 2001,
Fourth Edition.

1.04 PERFORMANCE REQUIREMENTS

A. Structural Performance: GFRC cornice and columns, including anchors, and connections, shall
withstand the following design loads, as well as the effects of thermal- and moisture-induced
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volume changes, according to load factors and combinations established in PCI MNL 128,

"Recommended Practice for Glass Fiber Reinforced Concrete Panel."

1. Design Loads:
a. Exterior GFRC: Lateral Loads not less than 50 psf inward and outward.

2. Deflection: Design panel frames to withstand design loads without lateral deflections
greater than 1/240 of wall span.

3.  Thermal Movements: Provide for thermal movements resulting from annual ambient
temperature changes of 120 degF.

4.  Design cornice frames and connections to accommodate deflections and other building
movements.

1.05 SUBMITTALS

A.

C.
D.
E.

Shop Drawings: Indicate locations, fabrication and installation details for GFRC components
including the following:

1. Structural analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

Reinforcement.

Metal framing details.

Connection details.

Dimensions, and relationship to adjacent materials.

Erection details, including the sequence for typical and special conditions, joint treatment.
Repair procedures.

NNk

Samples: Submit two samples 8 inch by 10 inch in size illustrating surface color, finish and
texture.

Manufacturer's Installation Instructions: Indicate surface cleaning instructions.
Designer Qualifications.

Fabricator Qualifications.

1.06 QUALITY ASSURANCE

A.

B.

C.

Designer Qualifications: Design units under direct supervision of a Professional Structural
Engineer experienced in design of this Work and licensed in the State of Delaware.

Fabricator Qualifications: Certified by the Precast/Prestressed Concrete Institute Plant
Certification Program; product Group G, Glass Fiber Reinforced Concrete or that participates
in APA's Plant Certification Program and is certified for GFRC production.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/DLIM,
"Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."

1.07 MOCK-UP

A.

B.
C.

Construct one column, four feet high by the design diameter, with surface finish applied,
including supporting backup structure, attachments, and vapor seals applied.

Locate where directed.

Mock-up may not remain as part of the Work.

1.08 PROJECT CONDITIONS

A.

03 4900-2

Coordinate the Work with installation of backup supporting structure, application of joint
sealers.
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1.09 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

D.

Handle units to position, consistent with their shape and design. Lift and support only from
support points.

Lifting Device: Capable of maintaining unit shape during manufacture, storage, transportation,
erection, and in position for fastening.

Blocking and Lateral Support During Transport and Storage: Clean, non-staining, without
causing harm to exposed surfaces. Provide temporary lateral support to prevent bowing and
warping. Place spacers in same location during transport and site storage.

Protect edges of units to prevent staining, chipping, or spalling of concrete.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Glass-Fiber-Reinforced Concrete: Subject to compliance with the requirements of this Section,
with special attention to the metal framing requirement, provide products from one of the
following manufacturers:

ARC, Ltd.

Casting Design, Inc. Fort Worth, Texas.

Plaster Concepts

Formglas, Inc.

Stromberg Architectural Products, Inc: www.strombergarchitectural.com.

6.  Substitutions: See Section 01 6000 - Product Requirements.

Nk W=

2.02 GLASS-FIBER-REINFORCED CONCRETE UNITS

A.

Glass-Fiber-Reinforced Concrete Units: Factory-fabricated, complying with PCI MNL-128,

using rigid molds, constructed to maintain unit panel uniform in shape, size and finish.

1.  Design and fabricate to comply with applicable code(s).

2. Design to withstand dead loads, positive and negative wind loads, and erection forces.

3. Control deflection of units to maintain fit with adjacent construction and openings within
their tolerances.

4.  Design connections to accommodate building movement without damage to components,
wracking of joint connections, breakage of seals, or moisture penetration.

5. Allow for adjustment of connections to accommodate misalignment of structure without
permanent distortion.

6. Concrete Mix: Of strength to accommodate panel configuration, panel size and weight,
and manufacturing criteria, air entrained.

7. Welding: Comply with AWS D1.1/D1.1M.

8. Appearance: Ensure exposed-to-view finish surfaces of units are uniform in color and
appearance.

2.03 GFRC MATERIALS

A. Cement: ASTM C150/C150M Portland Type I - Normal; white color.
B. Concrete Aggregates: ASTM C33/C33M.
C. Sand for GFRC Backing: Washed and dried silica, complying with composition
requirementsof ASTM C 144; passing No. 20 sieve with a maximum of 2 percent passing No.
100 sieve.
D. Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of GFRC and complying with the chemical limits of PCI MNL 130.
GLASS-FIBER REINFORCED 03 4900-3
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E.

G.

Reinforcement: Alkali resistant glass fiber rovings specifically formulated for use in concrete,
with lengths varying from 1-1/2 to 2 inches with a minimum zirconia content of 16 percent
complying with ASTM C 1666/C 1666M.

Admixtures: Conforming to ASTM C260/C260M, ASTM C494/C494M, and ASTM C618.

1. Metakaolin: ASTM C 618, Class N.

2. Air-Entrainment Admixture: ASTM C 260, containing not more than 0.1 percent chloride
ions.

3.  Chemical Admixtures: ASTM C 494/C 494M containing chloride ions are not permitted.

Polymer Curing Admixture: Acrylic thermoplastic copolymer dispersion complying with PCI
MNL 130.

2.04 MOLD FABRICATION

A.

C.

Construct molds that will result in finished GFRC complying with profiles, dimensions, and
tolerances indicated, without damaging GFRC during stripping. Construct molds to prevent
water leakage and loss of cement paste.

1. Coat contact surface with form-release agent.

Place form liners accurately to provide finished surface texture indicated. Provide solid
backing and supports to maintain stability of liners during GFRC application.
1. Coat contact surface with form-release agent.

Locate, place and secure flashing reglets accurately.

2.05 FRAMING MATERIALS

A.

Metal Framing Members: Formed from hot-dipped galvanized steel sheet, ASTM
A653/A653M, SS Grade 50 (340) Class 1, with G90/Z2275 coating.

2.06 SUPPORT DEVICES

A.

B.

C.

Connecting and Support Devices: ASTM A36/A36M steel; hot-dip galvanized in accordance
with ASTM A153/A153M.

Bolts, Nuts, and Washers: ASTM F3125/F3125M heavy hex structural bolts, Type 1, with
matching ASTM A563 (ASTM A563M) nuts, and washers as follows:
1.  Standard Washers: ASTM F436/F436M washers, in finish matching bolts.

Primer: Zinc rich oil alkyd.

2.07 ACCESSORIES

A.

Reglets: Plastic shaped and flanged to remain in place once cast; foam plastic filled to
eliminate concrete intrusion.

2.08 FABRICATION

A.

B.
C.
D

<
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Spray-up concrete mix in multiple passes; maintain consistent quality during manufacture.
Place metal framing members in position in mold.
Embed anchors, inserts, plates, angles, and other cast-in items as indicated on shop drawings.

Fabricate connecting devices, items fit to framing members, fasteners and accessories
necessary for proper installation.

Locate hoisting devices to permit device removal after erection.

Cure units to minimize appearance blemishes such as non-uniformity, staining or surface
cracking.
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G. Identify each unit with corresponding code on erection drawings, in location not visible in
finish work.

H. Exposed Non-Galvanized Steel Components: Clean surfaces of rust, scale, grease, and foreign
matter; prime paint in two coats, except surfaces in direct contact with concrete or requiring
field welding.

2.09 FABRICATION TOLERANCES

A. Manufacturing Tolerances: Manufacturer GFRC panels so each finished unit complies with
PCI MNL 130 for dimension, position and tolerances.

2.10 FINISHES
A. Finish exposed-face surface of GFRC shall be free of joint marks, grain, or other obvious

defects.
1. Surface Finish: match approved architectural precast concrete and approved sample
panels.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that building structure, anchors, devices, and openings are ready to receive work of this
section.

3.02 PREPARATION

A. Provide for erection procedures and induced loads during erection. Maintain temporary
bracing in place until final support is provided.

3.03 ERECTION
A. Coordinate installation with that of structural supports, backup, and opening framing, if any.
B. Erect units without damage to shape or finish. Replace or repair damaged panels.
C. Erect units level and plumb within allowable tolerances.
D. Align and maintain uniform horizontal and vertical joints as erection progresses.
E

When units require adjustment beyond design or tolerance criteria, discontinue affected work
and advise Architect.

e

Site cutting of panels not permitted.

G. Weld units in place. Perform welding in accordance with AWS D1.1/D1.1M. Provide
non-combustible shields during welding operations.

H. Touch-up field welds and scratched or damaged primed painted surfaces.
3.04 TOLERANCES

A. Maximum Variation from Plane of Location: 1/4 inch in 10 feet and 3/8 inch in 100 feet,
non-cumulative.

B. Maximum Offset from True Alignment Between Two Connecting Units: 1/4 inch.

C. Maximum Out of Square: 1/8 inch in 10 feet, non-cumulative.

D. Variation From Dimensions Indicated on Shop Drawings: Plus or minus 1/8 inch.

E. Maximum Misalignment of Anchors, Inserts, Openings: 1/8 inch.

F. Bowing of Units: Length of Unit/360.

G. Exposed Joint Dimension: 1/2 inch plus or minus 1/4 inch.
GLASS-FIBER REINFORCED 03 4900-5
CONCRETE

Revision 0 - 01/24/2018


https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A653/A653M

Fairview Campus — New Middle and
High School

H. Location of Reglets: 1/4 inch from true position.
3.05 FIELD QUALITY CONTROL

A. Perform water absorption test in accordance with PCI MNL-117.

3.06 PROTECTION
A. Protect installed units from damage.
END OF SECTION
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SECTION 04 2000
UNIT MASONRY

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

H.

OmmoNw

Concrete Block.

Split-face concrete block.
Ground-face concrete block.
Clay Facing Brick.

Mortar and Grout.
Reinforcement and Anchorage.
Lintels.

Accessories.

1.02 RELATED REQUIREMENTS

A.

B.

CFRrT T EO®EO

M.

Division 1 - Administrative Requirements: Preconstruction meeting.

Division 1 - Quality Requirements: The Owner will engage an Independent Testing and

Inspection Agency to verify the adequacy of the Contractor's quality control.

1.  Before concealing the work behind the brick veneer, obtain the required inspection from a
representative of the Owner’s independent testing and inspection agency.

Division 1 - Quality Requirements: Mock-up:

1. Construct mock-ups where indicated on the drawings, incorporating all components
specified for the location.

2. Demolish mock-up when directed by Architect, and remove debris from the site.

Section 04 4301 - Stone Masonry Veneer: Stone Veneer at base of Calcium Silicate Masonry.
Section 04 7200 - Cast Stone Fabrications

Section 04 7313 - Calcium Silicate Manufactured Stone Masonry

Section 05 5000 - Metal Fabrications: Loose steel lintels.

Section 07 1113 - Bituminous Dampproofing: Dampproofing masonry surfaces.

Section 07 1300 - Sheet Waterproofing: Waterproofing masonry surfaces.

Section 07 2100 - Thermal Insulation: Insulation for cavity spaces.

Section 07 6200 - Sheet Metal Flashing and Trim: Through-wall masonry flashings.

Section 07 8400 - Firestopping: Firestopping at penetrations of fire-rated masonry and at top
of fire-rated walls.

Section 07 9200 - Joint Sealants: Sealing control and expansion joints.

1.03 PRICE AND PAYMENT PROCEDURES

A.

See Section 01 2300 - Alternates, for alternates affecting the work of this section.

1.04 REFERENCE STANDARDS

A. ACI530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures
and Related Commentaries; 2011.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.
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C. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement; 2015.

D. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2015.

E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.

F. ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry
Units and Related Units; 2014.

G. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.

H. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.

I.  ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006
(Reapproved 2011).

J. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay
or Shale); 2014.

K. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.

L. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2011.

M. ASTM C476 - Standard Specification for Grout for Masonry; 2010.

N. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2012.

O. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2010.

P. ASTM C1072 - Standard Test Method for Measurement of Masonry Flexural Bond Strength;
2013.

Q. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry
Mortar; 1992a (Reapproved 2008).

R. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2014.

S. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through
Masonry; 2014.

T. BIA Technical Notes No. 7 - Water Penetration Resistance — Design and Detailing; 2005.

U. UL (FRD) - Fire Resistance Directory; current edition.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Convene a preinstallation meeting two weeks before starting work of
this section; require attendance by all relevant installers.

B. Refer to Section 01 3000 - Administrative Requirements for additional information.

1.06 SUBMITTALS

A. Product Data: Provide data for masonry units, fabricated wire reinforcement, mortar, masonry
accessories, and cleaning products including application .
B. Samples: Submit four samples of decorative block and facing brick units to illustrate color,
texture, and extremes of color range.
C. Manufacturer's Certificate: Certify that masonry units meet or exceed specified requirements,
including referenced material standards and fire ratings.
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Shop Drawings: Provide shop drawings of vertical wall reinforcement and bond beam
reinforcement. Submit, with copies to the Owner’s Independent Testing and Inspection
Agency, shop drawings for reinforcing detailing fabrication, bending, and placement of unit
masonry reinforcing bars. Show details of construction, including dimensioned drawings,
plans, elevations, sections, and details of components to be incorporated into Work including,
but not limited to, the following:

1. Flashing System: Large-scale details for each element of flashing system showing layout,
profiles, methods of joining, and anchorage details; including lintel units, shelf units,
corner units, end dam units, drip edges, conditions showing interface and relationship to
adjacent materials, and other special applications.

2. Fabricated Flashing: Detail corner units, end-dam units, drip edges, and other special
applications.

3. Anchors, Ties, and Accessories: Show sizes, coursing, and locations.

4. Reinforcing: For masonry reinforcing bars; comply with ACI 315, "Details and Detailing
of Concrete Reinforcement"showing bar schedules, stirrup spacing, diagrams of bent bars,
and arrangement of masonry reinforcement. Show elevations of reinforced walls.

1.07 INFORMATIONAL SUBMITTALS

A.

Material Test Reports: For each type of masonry unit, cementitious materials, and accessories
required. Include data on material propertiesmaterial test reports substantiating compliance
with requirements. For brick, include test report for efflorescence according to ASTM C 67.
1. Provide test reports based on testing within previous two years.

Material Certificates: Submit material certificates for the following, signed by manufacturer
and Contractor. Include statements of material properties indicating compliance with
requirements including compliance with standards and type designations within standards.
1. Each type of masonry unit.

2.  Cementitious materials. Include brand, type, and name of manufacturer. Provide
certifications from manufacturer that no admixtures have been added to cementitious
materials.

Grout mixes. Include description of type and proportions of ingredients.

Each material and grade indicated for reinforcing bars.

Each type and size of joint reinforcement.

Each type and size of anchors, ties, and metal accessory.

AN

Mix Designs: Submit material test reports for the Owner’s Independent Testing and Inspection
Agency, indicating and interpreting test results relative to compliance of the following
proposed masonry materials with requirements.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91 for air content. Include description of type and proportions of
mortar ingredients.

2. Include test reports, according to ASTM C 1019 for grout mixes required to comply with
compressive strength requirement. Include description of type and proportions of grout
ingredients.

Manufacturer's Certificate: Certify that water repellent admixture manufacturer has certified
masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
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2. Extra Pre-Faced Units: 50 of each type, size, and color combination.

1.08 QUALITY ASSURANCE

A. Installer Qualifications: The unit masonry work to be by a single firm specializing in exterior
wall masonry work, for a period of not less than 5 years, so that there will be undivided
responsibility in this single firm for such work.

1.  The Installer must be experienced with work comparable to the work shown and specified
and who has completed projects with a successful in-service performance for a period of
not less than 5 years.

2. The Installer shall engage experienced and qualified subcontractors to perform any part of
the masonry work which he is not equipped or qualified to perform properly with his own
forces.

B. Standards: Comply with the applicable provisions and recommendations of the following
standards below, where standards conflict, the more stringent shall apply, and where a conflict
between any stated standard and a project specific requirement of the specifications arise, the
more stringent provision shall prevail.

1. National Concrete Masonry Association (NCMA):"TEK" Information Series.

2. American Concrete Institute (ACI):

a. ACI530/ASCE 5/TMS 402: "Building Code Requirements for Masonry Structures."
b. ACI530.1/ASCE 6/TMS 602: "Specifications for Masonry Structures."

3. Brick Industry Association (BIA) "Technical Notes on Brick Construction."

4.  Underwriters Laboratories, Inc. (UL) "Fire Resistance Ratings."

5. American Society for Testing and Materials (ASTM) E 2266 “Standard Guide for Design
and Construction of Low-Rise FrameBuilding Wall Systems to Resist Water Intrusion.”

C. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, through one source from a single manufacturer for each product required.

D. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from a single manufacturer for each cementitious
component and from one source or producer for each aggregate.

E. Owner’s Independent Testing and Inspection Agency: The Owner will engage a qualified
independent testing and inspection agency to perform preconstruction testing indicated below
for field quality control. Payment for these services will be made by Owner. Independent
testing agency to coordinate submittal of "Special Inspections" testing documentation for State
of Delaware (State) review and approval.

1. The Contractor is responsible for the expense of testing or inspection resulting as a
consequence of the following:

a. Work not evidencing compliance with this specification.
b. Testing to verify the adequacy of work done without prior notice, improper
supervision, or contrary to standard construction practice.

2. Contractor's Responsibilities:

a. Furnish labor required to facilitate testing.

b. Provide materials, samples and access to materials as required for testing.

c. Provide a complete set of shop and erection drawings, including revisions to previous
Architect reviewed submittals.

3. Owner’s Independent Testing and Inspection Agency's Duties:

a. The Owner’s Independent Testing and Inspection Agency shall conduct the
following tests and inspections, interpret them, evaluate the results for compliance
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with the specifications, and report the findings to the Architect, Owner, Contractor,

and Local Building Authority, as their interests may appear.

1) Inspection and testing shall be in accordance with ACI requirements for
masonry (ACI 530 and ACI 503.1) for the following inspections:

(a) Observation, sampling and placing of masonry units used in all reinforced
masonry construction.

(b) Inspection reports during reinforced masonry erection.

(c) Observations of reinforcement condition, size and placement for
compliance with ACI 530.

(d) Ambient temperature during reinforced masonry erection.

(e) Inspection of reinforced masonry materials to verify compliance with ACI
530.1.

(f) Prism testing of masonry.

(g) Observation of proportioning, mixing, consistency of mortar and grout for
compliance with ACI 530.1.

(h) Observation of application of mortar, grout and masonry units for
compliance with ACI 530.1.

(i) Observation of installation of anchors for compliance with ACI 530.

b. Tests shall be conducted at the start of the job, using materials and mixes sampled at
point of deposit.

c. Testing of Mortar: The Owner’s Independent Testing Laboratory shall verify mix
consistency by daily testing in accordance with ASTM C780. Test shall establish
specific and overall performance characteristics of the mortar system. Test reports
shall be submitted to the Owner / Architect for review under the provisions of the
Division 01 section under “General Requirements”.

d. Test of grout for reinforced masonry for compliance with ASTM C 476 requirements
for the types specified and strength shown, conduct and report the following:

1) Compressive strength (ASTM C 1019); lab cure and break at a time increment
of one at 7 days, and two at 28 days; a minimum of 1 field test shall be made for
each 5000 square feet of reinforced CMU wall. Make no less than 3 tests.

e. Preliminary Test of Concrete Masonry Design Strength: With sufficient time, and
not less than 28 days prior to the start of reinforced masonry construction, test for the
compressive concrete masonry design strength (f’m) as specified. The value of 'm
shall be determined by tests of masonry assemblies (prisms) in accordance with ACI
530.1. Not less than five prisms shall be taken as 8 inches for reinforced CMU.

f.  Field Tests of Concrete Masonry Design Strength: During construction, the value of
the compressive concrete masonry design strength (f°m) shall be verified by field
tests in accordance with the ACI and ASTM standards. A minimum of one field test
shall be made for every 5000 square feet of reinforced CMU wall. Not less than
three prisms shall be made for each field test. The thickness of the prisms shall be
taken as 8 inches for the reinforced CMU.

F. Fire-Resistance Ratings: Where indicated, provide materials and construction identical to
those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and
inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable
to authorities having jurisdiction.

1.09 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 12 feet long by 10 feet high, with a corner
and a 4 foot return. Include components listed below in mock-up.
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B.

C.
D.
E.

Construct a masonry wall as a mock-up panel; include:
1. Mortar and accessories.

2. Structural backup, including sheathing.

3. Flashings.

4. Spray foam wall insulation.

5.  Brick watertable.

6. Control joint

7. (1) sample window unit with jack arch and cast stone window sill.

8. Corner quoins detail
Refer to Section 01 4000 - Quality Requirements for additional information.
Locate where directed.

Mock-up may not remain as part of the Work.

1.10 DELIVERY, STORAGE, AND HANDLING

A.

B.

Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If
units become wet, do not install until they are dry.

1. Deliver masonry veneer units to the jobsite on covered banded pallets with cardboard
between layers. Store pallets in single stacks on level ground and cover with waterproof
covering to protect the units form inclement weather. Handle masonry veneer units
carefully to avoid breakage and damage to the finished surfaces.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided. During cold weather stockpile aggregates so that it may be possible to
heat them for use in mixing mortar in compliance with ACI recommendations for cold weather
masonry practices.

Deliver pre-blended dry mortar mix, if used for the project, in moisture-resistant containers
designed for use with dispensing silos. Store pre-blended dry mortar mix in delivery
containers on elevated platforms, under cover, and in a dry location or in covered weatherproof
dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of
dirt and oil. Do not use metal reinforcing or ties having loose rust or other coatings, including
ice, that will reduce rust or destroy bond.

1.11 PROJECT CONDITIONS

A.

Protection of Masonry: During construction, cover tops of walls, projections, and sills with

waterproof sheeting at end of each day's work. Cover partially completed masonry when

construction is not in progress. Prevent excess moisture from entering work in progress.

1.  Extend cover a minimum of 24 inches (600 mm) down both sides and hold cover securely
in place.

2. Protect door and window frames and exposed metal flashings from damage.

Stain Prevention: Prevent mortar and soil from staining the face of masonry to be left exposed.
Immediately remove mortar and soil that come in contact with such masonry.
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1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4.  Turn scaffold boards near the wall on edge at the end of each day to prevent rain from
splashing mortar and dirt onto completed masonry.

C. Cold-Weather Requirements: Do not use metal reinforcing or ties having loose rust or other
coatings that will reduce or destroy bond. Do not use frozen materials or materials mixed or
coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry
damaged by frost or by freezing conditions. Comply with cold-weather construction
requirements contained in ACI 530.1/ASCE 6 and ACI 530/ASCE 5 and the following
requirements:

1. If air temperature falls below 40 deg F, mixing water shall be heated.

2. If the air temperature falls between 20 deg F and 32 deg F inclusively, sand and water
shall be heated.

3. If the air temperature falls below 20 deg F, in addition to the requirements of the
preceding sub-paragraph, masonry units shall be heated, and heated enclosures shall be
used with a minimum temperature of 40 deg F.

4. Masonry shall be protected from freezing for 24 hours after laying.

D. Hot-Weather Requirements: When ambient temperature exceeds 100 deg F (38 deg C), or 90
deg F (32 deg C) with a wind velocity greater than 8 mph (13 km/h), do not spread mortar beds
more than 48 inches (1200 mm) ahead of masonry. Set masonry units within one minute of
spreading mortar. Comply with hot-weather construction requirements contained in ACI
530.1/ASCE 6/TMS 602.

1.12 DEFINITIONS
A. Exterior: Areas exposed to the elements and areas located in unconditioned spaces
B. Interior: Areas located in conditioned spaces

PART 2 PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block: Comply with referenced standards and as follows:
1. Size: Standard units with nominal face dimensions of 16 by 8 inches and nominal depths
as indicated on the drawings for specific locations.
2. Special Shapes: Provide non-standard blocks configured for corners, lintels, control joint
edges, jambs, sash, acoustical units, and other detailed conditions.
3. Load-Bearing Units: ASTM C90, lightweight.
a. Hollow block, as indicated.

B. Decorative Concrete Masonry Units
1.  Ground Face and Split Face Block: ASTM C 90:

a. Size:

1) Size: Standard units with nominal face dimensions of 16 x 8§ inches and
nominal depths as indicated on the drawings for specific locations.

b. Pattern and Texture:
1) Pattern: ground face and split face finish.

c. Color: To be selected from full range of manufacturer's standard colors.
1)  Ground Face Type 1: Parchment
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2)  Ground Face Type 2: Terracotta
3) Ground Face Type 3: Artic White
4)  Split Face Type 1: Cream
5) Split Face Type 2: Adobe
6) Split Face Type 3: Terracotta
2. Shapes: Provide special shapes indicated, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.
3.  Manufacturers:
a. Basis of Design Ground Face Product: Oldcastle Building Products, Trenwyth
Trendstone.
1) Subject to compliance with requirements, products by the following
manufacturers are also acceptable:
(a) New Holland Concrete
(b) Fizzano Brothers; Groundface
b. Basis of Design Split Face Product: Oldcastle Building Products, Split Face.
1) Subject to compliance with requirements, products by the following
manufacturers are also acceptable:
(a) New Holland Concrete
(b) Fizzano Brothers; Split Face
c. Substitutions: See Section 01 6000 - Product Requirements.

C. Units with Integral Water Repellent: Provide exterior concrete block units as specified in this
section with polymeric liquid admixture added to concrete masonry units at the time of
manufacture.

1. Performance of Units with Integral Water Repellent:
a. Water Permeance: When tested per ASTM E514/E514M and for a minimum of 72
hours.
1) No water visible on back of wall above flashing at the end of 24 hours.
2) No flow of water from flashing equal to or greater than 0.032 gallons per hour
at the end of 24 hours.
3) No more than 25 percent of wall area above flashing visibly damp at end of test.
b. Flexural Bond Strength: ASTM C1072; minimum 10 percent increase.
c. Compressive Strength: ASTM C1314; maximum 5 percent decrease.
d. Drying Shrinkage: ASTM C1148; maximum 5 percent increase in shrinkage.
2. Use only in combination with mortar that also has integral water repellent admixture.
3. Use water repellent admixtures for masonry units and mortar by a single manufacturer.

2.02 BRICK UNITS

A. Facing Brick: ASTM C216, Type FBS Smooth, Grade SW.
1. Basis of Design Manufacturer: Glen Gery Corporation: www.glengery.com.
a. Color and texture: "Ravenna", sand finish .
2. Actual size: 15-5/8" long x 3-5/8" high, x 3-5/8" deep.
3. Special shapes: Molded units as required by conditions indicated, unless standard units
can be sawn to produce equivalent effect:
a. Corner brick units (custom angle).

b. Lipped brick at horizontal relieving angles.
c. Jack arch units .
d. Circular arch units.
e. Soldier course units with solid corners.
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f.  Water table units, including inside and outside corner units.
4.  Other approved manufacturers, subject to compliance with requirements:
a. Watsontown Brick Company, Atlantic Series, Bristol Sanded KT.
5. Substitutions: See Section 001600 - Product Requirements.

2.03 MORTAR AND GROUT MATERIALS

A.

mmoaw

@

Masonry Cement: not permitted.

Portland Cement: ASTM C150/C150M, Type lor Type II, without air entrainment.
Hydrated Lime: ASTM C207, Type S.

Mortar Aggregate: ASTM C144: sand.

Grout Aggregate: ASTM C404.

Pigments for Colored Mortar: Pure, concentrated mineral pigments specifically intended for
mixing into mortar and complying with ASTM C979/C979M.
1.  Color(s): To match Architect's sample(s) when incorporated into specified mix design(s).

Water: Clean and potable.
Accelerating Admixture: Not permitted.

Integral Water Repellent Admixture for Mortar: Polymeric liquid admixture added to mortar at
the time of manufacture.
1.  Use only in combination with concrete masonry units manufactured with integral water
repellent admixture.
2. Use only water repellent admixture for mortar from the same manufacturer as water
repellent admixture in masonry units.
3. Meet or exceed performance specified for water repellent admixture used in masonry
units.
a. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Dry-Block
Mortar Admixture.
b. Master Builders, Inc.; Rheopel
¢. Amerimix, an Oldcastle brand; AMX 410: www.amerimix.com.

2.04 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited: www.blok-lok.com.
2. Hohmann & Barnard, Inc (including Dur-O-Wal brand): www.h-b.com.
3.  WIRE-BOND: www.wirebond.com.

B. Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi), deformed billet bars;
uncoated.

C. Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

D. Single Wythe Joint Reinforcement: Truss or ladder type; ASTM A1064/A1064M steel wire,
hot dip galvanized after fabrication to ASTM A153/A153M, Class B; 0.1483 inch side rods
with 0.1483 inch cross rods; width as required to provide not more than 1 inch and not less
than 1/2 inch of mortar coverage on each exposure. . Provide in lengths of not less than 10 feet
(3 m),with prefabricated corner and tee units.

E. Adjustable Multiple Wythe Joint Reinforcement: Truss type with adjustable ties spaced at 16
in on center ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM
A153/153M, Class B; 0.1483 inch side rods with 0.1483 inch cross rods and adjustable
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components of 0.1875 inch wire; width of components as required to provide not more than 1
inch and not less than 1/2 inch of mortar coverage from each masonry face. Provide in lengths
of not less than 10 feet (3 m),with prefabricated corner and tee units.

1. Vertical adjustment: Not less than 3-1/2 inches.

Flexible Anchors: 2-piece anchors that permit differential movement between masonry and

building frame, sized to provide not more than 1 inch and not less than 1/2 inch of mortar

coverage from masonry face.

1. Steel frame: Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal
wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.

Two-Piece Wall Ties: Formed steel wire, 0.1875 inch thick, adjustable, eye and pintle type,
stainless steel, sized to provide not more than 1 inch and not less than 1/2 inch of mortar
coverage from masonry face and to allow vertical adjustment of up to 1-1/4 in.

Masonry Veneer Anchors: 2-piece anchors that permit differential movement between
masonry veneer and structural backup, Stainless Steel Wire: ASTM A 580/A 580M, AISI Type
304 and / or Stainless Steel Sheet: ASTM A 167, A 240, or A 666, AISI Type 316..
1. Anchor plates: Not less than.093 inch thick, designed for fastening to structural backup
through sheathing by two fasteners.
2. Pintles: Trapezoidal, or rectangular shape shape, 0.1875 inch thick.
Vertical adjustment: Not less than 2 inches.
4.  Manufacturers:
a. HB-200-X anchor by Hohmann & Barnard, Inc.(/www.h-b.com)

W

2.05 FLASHINGS

A.

See Section 076200 - Sheet Metal Flashing and Trim.

2.06 ACCESSORIES

A.

B.

Preformed Control Joints: Rubber material. Provide with corner and tee accessories, fused
joints.
Joint Filler: Closed cell polyvinyl chloride; oversized 50 percent to joint width; self
expanding.
Cavity Mortar Control: Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, duel level, trapezoidal shape and designed to prevent mortar droppings from
clogging cavity weeps and allow proper cavity drainage.
1.  Mortar Diverter: Semi-rigid mesh designed for installation at flashing locations.

a. Manufacturers:

1) Mortar Net Solutions; MortarNet with Insect Barrier: www.mortarnet.com.
b. Locations: At flashing locations in brick veneer walls.

Cavity Weeps and Vents: Polyester mesh.

1. Manufacturers:
a. CavClear/Archovations, Inc: www.cavclear.com.
b. Mortar Net Solutions: www.mortarnet.com.
c. Colors: selected from manufacturers standard range.

Masonry Sealer:
1. Prosoco SureKlean Weather Seal PD Siloxane.
2. Substitutions: See Section 016000 - Product Requirements.

Steel Shelf Angles and Lintels: galvanized, see Section 05 1200 - Structural Steel Framing and
Section 05 5000 - Metal Fabrications.
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Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning
masonry unit cells with loops for holding reinforcing bars in center of cells. Units are formed
from 0.142inch (3.6mm) steel wire, hot-dip galvanized after fabrication. Provide units with
either two loops or four loops as needed for number of bars indicated.

2.07 MORTAR AND GROUT MIXES

A.

G.

Mortar for Unit Masonry: ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth: Type S.

2. Exterior, loadbearing masonry: Type S.

3.  Exterior, non-loadbearing masonry: Type N.

4. Interior, loadbearing masonry: Type S.

5. Interior, non-loadbearing masonry: Type N.

Mortar Type S: minimum 1800 psi, ASTM C 270.

Mortar Type N: One (1) part Portland Cement, one (1) part hydrated lime, and six (6) parts
sand.

Colored Mortar: Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

Grout: ASTM C476; consistency required to fill completely volumes indicated for grouting;
fine grout for spaces with smallest horizontal dimension of 2 inches or less; coarse grout for
spaces with smallest horizontal dimension greater than 2 inches. Use grout of type indicated
or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 of
ACI 530.1/ASCE 6/TMS 602 and ACI 530/ASCE 5 for dimensions of grout spaces and pour
height. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C
143M.

Admixtures: Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.

Mixing: Use mechanical batch mixer and comply with referenced standards.

2.08 SOURCE QUALITY CONTROL

A.

B.

C.

Owner may engage a qualified independent testing agency to perform source quality-control
testing indicated below. Payment for these services will be made by Owner.

Brick Tests: For each type and grade of brick indicated, units will be tested according to
ASTM C 67.

Concrete Masonry Unit Tests: For each type of concrete masonry unit indicated, units will be
tested according to ASTM C 140.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

Verify that field conditions are acceptable and are ready to receive masonry.
Verify that related items provided under other sections are properly sized and located.

Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other
sections.
B. Provide temporary bracing during installation of masonry work. Maintain in place until
building structure provides permanent bracing.
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3.03 INSTALLATION - GENERAL

A.

B.

Comply with ACI 530.1/ASCE 6, ACI 530/ASCE 5, and other requirements indicated
applicable to each type of installation included in Project.

Use full size units without cutting, if possible.

1. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut
units with motor-driven saws; provide clean, sharp, unchipped edges.

2. Allow units to dry before laying unless wetting of units is specified.

3. Install cut units with cut surfaces and, where possible, cut edges concealed.

Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures.
1.  Mix units from several pallets as they are placed.

Wetting of Brick:

1.  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute
when tested per ASTM C 67.

2. Allow units to absorb water so they are damp but not wet at time of laying.

Cover tops of all partially completed walls at end of day to protect completed work and prevent
water from entering the cavity.

Grouting: Do not place grout until entire height of masonry to be grouted has attained enough

strength to resist grout pressure.

1.  Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.

3.04 COLD AND HOT WEATHER REQUIREMENTS

A.

Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is
more stringent.

3.05 COURSING

A.
B.

Establish lines, levels, and coursing indicated. Protect from displacement.

Maintain masonry courses to uniform dimension. Form vertical and horizontal joints of
uniform thickness.

Concrete Masonry Units:

1. Bond: Running.

2. Coursing: One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

Brick Units:

1. Bond: Running.

2. Coursing: Two units and two mortar joints to equal 8 inches.
3.  Mortar Joints: Concave.

3.06 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with
other work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar and mortar smears as work progresses.
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Remove excess mortar with water repellent admixture promptly. Do not use acids,
sandblasting or high pressure cleaning methods.

Interlock intersections and external corners.

Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment must
be made, remove mortar and replace.

Perform job site cutting of masonry units with proper tools to provide straight, clean,
unchipped edges. Prevent broken masonry unit corners or edges.

Cut mortar joints flush where wall tile is scheduled, cement parging is required, or resilient
base is scheduled. Use square outside corners where wall tile is scheduled, corner guards are
shown. Use bullnose outside corners at typical outside CMU corner.

Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

3.07 WEEPS/CAVITY VENTS

A.

B.
C.

D.

Install weeps in veneer and cavity walls at 16 inches on center horizontally above through-wall
flashing, above shelf angles and lintels, and at bottom of walls.

Place weeps directly on flashing.

Do not strike mortar across bottom of weep.
1.  If mortar is struck across weep, remove and replace weep.

Install cavity vents in veneer and cavity walls at 24 inches on center horizontally near top of
walls.

3.08 CAVITY MORTAR CONTROL

A.
B.
C.

Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

Install cavity mortar diverter at base of cavity full width of air space and at other flashing
locations as recommended by manufacturer to prevent mortar droppings from blocking
weep/cavity vents.

3.09 REINFORCEMENT AND ANCHORAGE - GENERAL

A.

o

mm|o 0

Unless otherwise indicated on drawings or specified under specific wall type, install horizontal
joint reinforcement 16 inches on center.

Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 16 inches each side of opening.

Place continuous joint reinforcement in first and second joint below top of walls.
Lap joint reinforcement ends minimum 6 inches.
Reinforce joint corners and intersections with strap anchors 16 inches on center.

Fasten anchors to structural framing and embed in masonry joints as masonry is laid. Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 16 inches horizontally and 16 inches vertically.

3.10 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY

A.

Install horizontal joint reinforcement 16 inches on center.
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B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches.
3.11 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER
A. Masonry Back-Up: Embed anchors to bond veneer at maximum 16 inches on center vertically
and 16 inches on center horizontally. Place additional anchors at perimeter of openings and
ends of panels, so maximum spacing of anchors is 8 inches on center.
B. Stud Back-Up: Secure veneer anchors to stud framed back-up and embed into masonry veneer

at maximum 16 inches on center vertically and 16 inches on center horizontally. Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

3.12 REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY

A.
B.

O

Install horizontal joint reinforcement 16 inches on center.

Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 16 inches each side of opening.

Place continuous joint reinforcement in first and second joint below top of walls.
Lap joint reinforcement ends minimum 6 inches.

Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of
dimensioned position.

Fasten anchors to structural framing and embed in masonry joints as masonry is laid. Space
anchors at maximum of 16 inches horizontally and 16 inches vertically.

3.13 MASONRY FLASHINGS

A.

Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.

1.  Extend flashings full width at such interruptions and at least 6 inches, minimum, into
adjacent masonry or turn up at least 8 inches, minimum, to form watertight pan at
non-masonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.

3. Seal lapped ends with a minimum of two beads of continuous sealant from leading edge
of horizontal surface across and up entire height of vertical/sloped surface. Seal
penetrations of flashing before covering with mortar.

4. Fold flashing to create end dams at discontinuous ends. Turn up one course.

5. Seal penetrations of flashing materials at cast stone and other anchors with compatible
sealant or mastic.

Extend metal flashings flush with the exterior face of masonry. Install flashing in two beads of
butyl joint sealer Type 3 below flashing to prevent moisture migration under flashing. Refer to
Section 07 9200 - Joint Sealants.

Lap end joints of metal flashings at least 6 inches (152 mm) and seal watertight with Sealant
Type 3.
1. Refer to Sections 07 6200 - Sheet Metal Flashing and Trim and 07 9200 - Joint Sealants.

3.14 LINTELS

A.

Install loose steel lintels over openings.
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Maintain minimum 8 inch bearing on each side of opening.

3.15 GROUTED COMPONENTS

A.
B.
C.

D.
E.

F.

Reinforce bond beams as noted on the Contract Drawings.
Lap splices minimum 24 bar diameters.

Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of
dimensioned position.

Place and consolidate grout fill without displacing reinforcing.
At bearing locations, fill masonry cores with grout for a minimum 12 inches either side of
opening.

Limit height of vertical grout pours to not more than 60 inches (1520 mm).

3.16 CONTROL AND EXPANSION JOINTS

A.
B.

C.
D.

Do not continue horizontal joint reinforcement through control or expansion joints.

Form control joint with a sheet building paper bond breaker fitted to one side of the hollow
contour end of the block unit. Fill the resultant core with grout fill. Rake joint at exposed unit
faces for placement of backer rod and sealant.

Size control joints as indicated on drawings; if not indicated, 3/8 inch wide and deep.

Form expansion joint as detailed on drawings.

3.17 BUILT-IN WORK

A.

B.
C.

D.

As work progresses, install built-in metal door frames, window frames, anchor bolts, plates,
and louvers and other items to be built into the work and furnished under other sections.

Install built-in items plumb, level, and true to line.

Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid
with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

Do not build into masonry construction organic materials that are subject to deterioration.

3.18 TOLERANCES

A.
B.
C.
D
E.

F.
G.

Maximum Variation from Alignment of Columns: 1/4 inch.
Maximum Variation From Unit to Adjacent Unit: 1/16 inch.
Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30
ft.

Maximum Variation of Mortar Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch.

Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

3.19 CUTTING AND FITTING

A. Cutand fit for chases, pipes, conduit, sleeves, grounds, and other items. Coordinate with other
sections of work to provide correct size, shape, and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.
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3.20 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
01 4000 - Quality Requirements.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for conformance to requirements of this specification.

C. Mortar Tests: Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.21 CLEANING
A. Remove excess mortar and mortar droppings.
B. Replace defective mortar. Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.
3.22 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 04 4301
STONE MASONRY VENEER

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cut stone veneer at base of calcium silicate and cast stone exterior walls.

B. Metal anchors and accessories.

C. Setting mortar.
1.02 RELATED REQUIREMENTS

A. Section 04 2000 - Unit Masonry: Joint reinforcement, Ties, Anchors, and Mortar.

B. Section 04 7200 - Cast Stone Masonry

C. Section 04 7313 - Calcium Silicate Manufactured Stone Masonry

D. Section 07 6200 - Sheet Metal Flashing and Trim: Flashings.

E. Section 07 9200 - Joint Sealants: Sealing joints indicated to be left open for sealant.
1.03 REFERENCE STANDARDS

A. ACI530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures
and Related Commentaries; 2011.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

C. ASTM C615/C615M - Standard Specification for Granite Dimension Stone; 2011.

D. NBGQA (SPEC) - Specifications for Architectural Granite; National Building Granite Quarries
Association, Inc.; www.nbgga.com; 2007.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting: See Section 04 2000 - Unit Masonry.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on stone units, mortar, and reinforcement.

C. Samples: Submit two stone samples, 8 inches square minimum, illustrating color range,
texture, and markings.

1.06 QUALITY ASSURANCE

A. Stone Fabricator Qualifications: Company specializing in fabricating cut stone with minimum
ten years of documented experience.

1.07 MOCK-UP

A. See Section 04 2000 - Unit Masonry.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect stone from discoloration during storage on site.
1.09 FIELD CONDITIONS

A. Cold Weather Requirements: Comply with requirements of ACI 530/530.1/ERTA or
applicable building code, whichever is more stringent.
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PART 2 PRODUCTS
2.01 STONE

A. Granite, complying with ASTM C615/C615M:
1. Acceptable Producers:
a. Cold Spring Granite Inc.; Sierra White: www.coldspringgranite.com.
b. New England Stone; Bethel White: www.newenglandstone.com.
¢. North Carolina Granite Corporation; Bethel White: www.ncgranite.com.

B. Surface Texture: Honed.
C. Color: White/Grey.

2.02 MORTAR
A. Setting and Pointing Mortar: ASTM C270, Type N, using the Proportion Method as specified
in Section 04 2000.

2.03 ACCESSORIES

A. Flashings: Stanless steel type as specified in Section 07 6200.

B. Weep/Cavity Vents: Polyethylene tubing.

C. Cleaning Solution: Type that will not harm stone, joint materials, or adjacent surfaces.
2.04 STONE FABRICATION

A. Actual thickness: 3-5/8 inches.

B. Actual face size: 11-5/8 inches x 23-5/8".

C. Pattern and coursing: running bond.
D. Fabricate for 3/8 inch beds and joints.
E

Bed and Joint Surfaces:
1. Cut or sawn full square for full thickness of unit.

M

Backs: Sawn.

Q

Fabricate stone per requirements, as shown on Drawings, and as follows:
1. Granite Fabrication: Comply with NBGQA's "Specifications for Architectural Granite."
2. Fabrication Tolerances: In accordance with NBGQA (SPEC).

H. Fabricate units for uniform coloration between adjacent units and over the full area of the
installation.

I.  Form stone corners to quirk mitered joint profile. Clean jagged corners from stone in
preparation for setting.

J.  Finish exposed faces and edges of stone, except sawed reveals, to comply with requirements
indicated for finish and to match final samples and mockups.

K. Provide chases, reveals, reglets, openings, and similar features as required to accommodate
adjacent work.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that support work and site conditions are ready to receive work of this section.

B. Verify that items built-in under other sections are properly located and sized.
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3.02 PREPARATION

A.
B.

Establish lines, levels, and coursing. Protect from disturbance.

Clean stone prior to erection. Do not use wire brushes or implements that mark or damage
exposed surfaces.

3.03 INSTALLATION

A. Install flashings of longest practical length and seal watertight to back-up. Lap end joints
minimum 6 inches and seal watertight.

B. Size stone units to fit opening dimensions and perimeter conditions.

C. Arrange stone pattern to provide color uniformity and minimize visual variations.

D. Provide setting and pointing mortar in accordance with Section 04 2000.

E. Arrange stone coursing in running bond with consistent joint width.

F. Set stone in full mortar setting bed to fully support stone over bearing surface. Use setting
buttons or shims to maintain correct joint width.

G. Install weep/cavity vents in vertical stone joints at 24 inches on center horizontally;
immediately above horizontal flashings, above shelf angles and supports, and at top of each
cavity space; do not permit mortar accumulation in cavity space.

3.04 JOINTS

A. Leave the following joints open for sealant:
1. Joints in projecting units.

2. Joints below ledge and relieving angles.
3. Joints labeled "expansion joint".

B. Rake out mortar joints 5/8 to 3/4 inch and brush joints clean to accommodate pointing mortar.
Fill joints with pointing mortar.

C. Pack mortar into joints and work into voids. Neatly tool surface to concave joint.

D. At joints to be sealed, clean mortar out of joint before it sets. Brush joints clean.

3.05 CLEANING

A. Remove excess mortar as work progresses, and upon completion of work.

B. Clean soiled surfaces with cleaning solution.

C. Use non-metallic tools in cleaning operations.

3.06 PROTECTION

A. During temporary storage on site, at the end of working day, and during rainy weather, cover

stone work exposed to weather with non-staining waterproof coverings, securely anchored.
END OF SECTION
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SECTION 04 7200
CAST STONE MASONRY
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Architectural cast stone.

B. Units required are:
1. Exterior wall units, including sills and keystones.
2. Other items indicated on the drawings.

1.02 RELATED REQUIREMENTS
A. Section 04 2000 - Unit Masonry: Installation of cast stone in conjunction with masonry.
B. Section 07 9200 - Joint Sealants: Sealing joints indicated to be left open for sealant.
1.03 REFERENCE STANDARDS

A. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014 (Errata
2016).

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2015.

C. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement; 2015.

D. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for
Concrete Reinforcement; 2009 (Reapproved 2015).

E. ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire
Reinforcement; 2014.

ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2015.

G. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.
H. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.
L.
J.

e

ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.
K. ASTM C1364 - Standard Specification for Architectural Cast Stone; 2016.
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Test results of cast stone components made previously by the manufacturer.

C. Shop Drawings: Include elevations, dimensions, layouts, profiles, cross sections,
reinforcement, exposed faces, arrangement of joints, anchoring methods, anchors, and piece
numbers.

D. Mortar Color Selection Samples.

E. Verification Samples: Pieces of actual cast stone components not less than 6 inches square,
illustrating range of color and texture to be anticipated in components furnished for the project.

F. Source Quality Control Test Reports.

G. Manufacturer's Qualification Data: Documentation showing compliance with specified
requirements.
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1.05 QUALITY ASSURANCE

A.

B.

Manufacturer Qualifications:

1. A firm with a minimum of 5 years experience producing cast stone of types required for
project.

2. Current producer member of the Cast Stone Institute or the Architectural Precast
Association.

3. Adequate plant capacity to furnish quality, sizes, and quantity of cast stone required
without delaying progress of the work.

Mock-Up: Provide full size cast stone components for installation in mock-up of exterior wall.

1.  Approved mock-up will become standard for appearance and workmanship.
2. Mock-up may remain as part of the completed work.
3. Remove mock-up not incorporated into the work and dispose of debris.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

B.
C.

F.
G.

Deliver cast stone components secured to shipping pallets and protected from damage and
discoloration. Protect corners from damage.

Number each piece individually to match shop drawings and schedule.

Store cast stone components and installation materials in accordance with manufacturer's
instructions.

Store cast stone components on pallets with nonstaining, waterproof covers. Ventilate under
covers to prevent condensation. Prevent contact with dirt.

Protect cast stone components during handling and installation to prevent chipping, cracking,
or other damage.

Store mortar materials where contamination can be avoided.

Schedule and coordinate production and delivery of cast stone components with unit masonry
work to optimize on-site inventory and to avoid delaying the work.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Architectural Cast Stone:
1. Any current producer member of the Architectural Precast Association.
2. Any current producer member of the Cast Stone Institute.

2.02 ARCHITECTURAL CAST STONE

A.

B.

04 7200-2

Cast Stone: Architectural concrete product manufactured to simulate appearance of natural

limestone, complying with ASTM C1364.

1.  Compressive Strength: As specified in ASTM C1364; calculate strength of pieces to be
field cut at 80 percent of uncut piece.

2. Freeze-Thaw Resistance: Demonstrated by field experience.

3. Surface Texture: Fine grained texture, with no bugholes, air voids, or other surface
blemishes visible from distance of 20 feet.

4. Remove cement film from exposed surfaces before packaging for shipment.

Shapes: Provide shapes indicated on drawings.

1. Variation from Any Dimension, Including Bow, Camber, and Twist: Maximum of
plus/minus 1/8 inch or length divided by 360, whichever is greater, but not more than 1/4
inch.

CAST STONE MASONRY
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2. Unless otherwise indicated on drawings, provide:
a. Wash or slope of 1:12 on exterior horizontal surfaces.
b. Drips on projecting components, wherever possible.
c. Raised fillets at back of sills and at ends to be built in.

Reinforcement: Provide reinforcement as required to withstand handling and structural
stresses; comply with ACI 318.

2.03 MATERIALS

A.

mmoaw

@

Portland Cement: ASTM C150/C150M.
1.  For Mortar: Type I or II, except Type III may be used in cold weather.

Coarse Aggregate: ASTM C33/C33M, except for gradation; granite, quartz, or limestone.
Fine Aggregate: ASTM C33/C33M, except for gradation; natural or manufactured sands.
Admixtures: ASTM C494/C494M.

Water: Potable.

Reinforcing Bars: ASTM A615/A615M deformed bars, galvanized.
1. Galvanized in accordance with ASTM A767/A767M, Class I.

Steel Welded Wire Reinforcement: ASTM A1064/A1064M, galvanized or ASTM
A884/A884M, epoxy coated.

Embedded Anchors, Dowels, and Inserts: Type 304 stainless steel, of type and size as required
for conditions.

Shelf Angles and Similar Structural Items: Hot-dip galvanized steel per ASTM A123/A123M,
of shapes and sizes as required for conditions.

Mortar: Portland cement-lime, ASTM C270, Type N; do not use masonry cement.

Cleaner: General-purpose cleaner designed for removing mortar and grout stains,
efflorescence, and other construction stains from new masonry surfaces without discoloring or
damaging masonry surfaces; approved for intended use by cast stone manufacturer and by
cleaner manufacturer for use on cast stone and adjacent masonry materials.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

Examine construction to receive cast stone components. Notify Architect if construction is not
acceptable.

Do not begin installation until unacceptable conditions have been corrected.

3.02 INSTALLATION

A. Install cast stone components in conjunction with masonry, complying with requirements of
Section 04 2000.

B. Mechanically anchor cast stone units indicated; set remainder in mortar.

C. Setting:
1.  Drench cast stone components with clear, running water immediately before installation.
2. Set units in a full bed of mortar unless otherwise indicated.
3. Fill vertical joints with mortar.
4.  Fill dowel holes and anchor slots completely with mortar or non-shrink grout.

D. Joints: Make all joints 3/8 inch, except as otherwise detailed.
1. Rake mortar joints 3/4 inch for pointing.

CAST STONE MASONRY 04 7200-3
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2. Remove excess mortar from face of stone before pointing joints.

3. Point joints with mortar in layers 3/8 inch thick and tool to a slight concave profile.

4. Leave the following joints open for sealant:

Head joints in top courses, including copings, parapets, cornices, sills, and steps.
Joints in projecting units.

Joints between rigidly anchored units, including soffits, panels, and column covers.
Joints below lugged sills and stair treads.

Joints below ledge and relieving angles.

f.  Joints labeled "expansion joint".

°oao0 os

E. Repairs: Repair chips and other surface damage noticeable when viewed in direct daylight at
20 feet.
1.  Repair with matching touchup material provided by the manufacturer and in accordance
with manufacturer's instructions.
2. Repair methods and results subject to Architect 's approval.

3.03 CLEANING

A. Keep cast stone components clean as work progresses.
3.04 PROTECTION

A. Protect completed work from damage.

B. Clean, repair, or restore damaged or mortar-splashed work to condition of new work.
3.05 SCUEDULE

A. Provide window sills, keystones and other trim as shown.

END OF SECTION
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SECTION 04 7313
CALCIUM SILICATE MANUFACTURED STONE MASONRY

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Calcium silicate masonry units.
1.02 RELATED SECTIONS

A. Section 04 2000 - Masonry Anchorage, Accessories and Reinforcing.

B. Section 04 4301 - Stone Veneer at grade

C. Section 04 7200 - Cast Stone Masonry.

D. Section 05 5000 - Metal Fabrications: loose steel lintels.

E. Section 07 9005 - Joint Sealants.
1.03 REFERENCES

A. ACI530/ASCE 5/TMS 402, Building Code Requirements for Masonry Structures.

B. ACI530.1/ASCE 6/TMS 602, Specifications for Masonry Structures.

C. ASTM C73: Standard Specification for Calcium Silicate Face Brick.

D. ASTM C97: Standard Test Methods for Absorption and Bulk Specific Gravity of Dimension

Stone.
E. ASTM (C99, Standard Test Method for Modulus of Rupture of Dimension Stone.
F. ASTM C170, Standard Test Method for Compressive Strength of Dimension Stone.
1.04 SAMPLES
A. Samples: Three full size samples, illustrating color and texture.
1.05 TEST REPORTS

A. Test Reports: test results prepared by an independent testing agency, indicating tested material
characteristics as part of a source quality control program, current within the past five (5)
years.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: manufacturer having sufficient plant facilities to produce the
shapes, quantities and size of Products required in accordance with the project schedule.

B. Installer: Company or person specializing in commercial masonry work with 5 years
documented experience.

C. Mock-up: Supply sufficient quantity of full size calcium silicate masonry units for use in
constructing mock-up panel, as specified in Section 04 2000.

1.07 DELIVERY, STORAGE AND HANDLING
A. Deliver calcium silicate masonry units in protective film. Prevent damage to units.

B. Lift skids with proper and sufficiently long slings or forks with protection to prevent damage to
units. Protect edges and corners.

C. Store units in a manner designed to prevent damage and staining of units.

D. Stack units on timbers or platforms at least 3 inches above grade.

E. Place polyethylene or other plastic film between wood and other finished surfaces of units
when stored for extended periods of time.
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F. Cover stored units with protective enclosure if exposed to weather.
G. Do not use salt or calcium-chloride to remove ice from masonry surfaces.
1.08 ENVIRONMENTAL REQUIREMENTS

A. Refer to Section 04 2000.
1. Conform to requirements of ACI 530.1/ASCE 6/TMS 602, Specifications for Masonry
Structures, PART 1.8.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers of calcium silicate masonry units having Products considered acceptable for
use:
1. Arriscraft International.

2.02 MATERIALS

A. Calcium Silicate Masonry Units : to ASTM C73, Grade SW; solid units that have been
pressure formed and autoclaved; 3-5/8" bed depth; special shapes as indicated; and as follows:
1. Modular Size: 11-5/8" high, 23-5/8" long and special sizesas indicated on Drawings;
Texture: smooth finish on exposed faces and ends;
Color: As selected by Architect;
Compressive Strength: 6,815 psi, when tested to ASTM C170.
Absorption: 10.3 percent, when tested to ASTM C97.
Density: 120 1b/ft3, when tested to ASTM C97.
Modulus of Rupture: 800 psi, when tested to ASTM C99.
Mortar: 1:1:6 Portland cement-hydrated lime-sand mix.
9. Wall Ties and Anchorages: as specified in Section 04 2000.
10. Joint Sealants and Backer Rods: non-staining typeas specified in Section 07 9200.
11. Flashing, Vents, and Masonry Accessories: as specified in Section 04 2000.
2.03 FABRICATION TOLERANCES
A. Fabricate calcium silicate masonry units to the following tolerances:
1. Unit Length: plus or minus 1/16".
2. Unit Height: plus or minus 1/16".
3. Deviation from Square: plus or minus 1/16", with measurement taken using the longest
edge as the base.
4. Bed Depth: plus or minus 1/8".
5. Custom Unit Dimensions: plus or minus 1/8".

2.04 SOURCE QUALITY CONTROL

A. Test compressive strength and absorption from specimens selected at random from plant
production.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify site conditions are ready to receive work.

PN R WD

B. Inspect materials for fit and finish prior to installation. Do not set unacceptable units.
C. Beginning of installation means acceptance of existing conditions.
3.02 CUTTING MASONRY UNITS

A. Cut masonry units with wet-saw.
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Pre-soak units using clean water prior to cutting.

Clean cut units using a stiff fiber brush and clean water. Allow units to surface dry prior to
placement.

Finish cut edges to match face when exposed in wall.

3.03 WETTING MASONRY UNITS

A.

B.

Where the ambient air temperature exceeds 100°F or exceeds 90°F with a wind velocity greater
than 8 mph, pre-wet masonry units.

Lay wetted units when surface dry.

3.04 COURSING

A.
B.

9

Maintain calcium silicate masonry units 8 inches above grade, on masonry base course.

Maintain masonry courses to uniform width. Make vertical and horizontal joints equal and of
uniform thickness.

Lay masonry units in runnning bond, as shown.

Flashing Tape: Apply continuously behind anchor onto sheathing/waterproof membrane to
create watertight seal around fasteners.

Course one masonry unit and one mortar joint to equal 12 inches, or as shown.
1.  Maintain mortar joint thickness of 3/8 inch.
2. Tool joints, when thumbprint hard, to a concave finish.

3.05 PLACING AND BONDING

A.

=

Lay masonry in full bed of mortar, properly jointed with other work. Buttering corners of
joints, deep or excessive furrowing of mortar joints is not permitted.

Fully bond intersections, and external corners.

Do not adjust masonry units after laying. Where resetting of masonry is required, remove,
clean units and reset in new mortar.

Install loose steel lintels as scheduled.
Install wall ties and anchorages as specified in Section 04 2000.

Install flashings and masonry accessories as specified in Section 04 2000.
1. Construct movement joints as specified in Section 04 2000.

3.06 SITE TOLERANCES

A.

Erect masonry within the tolerances described in ACI 530.1/ASCE 6/TMS 602, Specifications
for Masonry Structures, PART 3.3G.

3.07 FIELD QUALITY CONTROL

A. Architect Inspection: Architect will inspect installed masonry and reject masonry that is
chipped, cracked, or blemished (streaked, stained or otherwise damaged), as described below.

1. Masonry will be inspected to be free of cracks or other blemishes on the finished face or
front edges of the masonry units exceeding 3/8 inch or that can be seen from a distance of
10 feet.

2. Units shall exhibit a texture approximately equal to the approved sample when viewed
under diffused daylight illumination at a 20 foot distance.

3. Minor chipping resulting from shipment and delivery shall not be grounds for rejection.
Minor chips shall not be obvious under diffused daylight illumination from a 20 foot
distance.
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4. Efflorescence will not be cause for rejection.
5. Correct rejected masonry as directed by Architect.

3.08 ADJUSTING AND CLEANING

A. Repair chips on smooth finished units with patch kits furnished by manufacturer.

1.  Clean masonry units as specified in Section 04 2000.

2. Clean a 100 square foot area of wall designated by Architect as directed below and leave
for one week. If no harmful effects appear, all objectionable stains have been removed
and after mortar has set and cured, clean masonry as follows:

Protect windows, sills, doors, trim and other work from damage.

Remove large particles with stiff fiber brushes without damaging surface.

Saturate masonry with clean water and flush off loose mortar and dirt.

Dilute cleaning agent with clean water in controlled proportions.

Apply solution to pre-soaked wall surface using soft-bristled brush.

Thoroughly rinse cleaning solution and residue from wall surface.

3. Use alternative cleaning solutions and methods for difficult to clean masonry only after
consultation with masonry unit manufacturer.

3.09 PROTECTION

A. Protect units from damage resulting from subsequent construction operations.
1. Use protection materials and methods which will not stain or damage units.
2. Remove protection materials upon Substantial Completion, or when risk of damage is no
longer present.
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END OF SECTION
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SECTION 051200 — STRUCTURAL STEEL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Structural steel.

2. Grout.

B.  Related Sections include the following:

1. Division 1 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 5 Section "Steel Deck" for field installation of shear connectors.

3. Division 5 Section "Metal Fabrications" for steel lintels or shelf angles not attached to
structural-steel frame miscellaneous steel fabrications and other metal items not defined
as structural steel.

4. Division 9 painting Sections for surface preparation and priming requirements.

1.3 DEFINITIONS

A.  Structural Steel: Elements of structural-steel frame, as classified by AISC's "Code of Standard
Practice for Steel Buildings and Bridges," that support design loads.

1.4 PERFORMANCE REQUIREMENTS

A.  Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator to withstand ASD-service loads
indicated and comply with other information and restrictions indicated.

1. Select and complete connections using schematic details indicated and AISC's "Manual
of Steel Construction, Allowable Stress Design," Part 4
B.  Construction: Type 2, simple framing.
STRUCTURAL STEEL 0512 00-1
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1.5 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Shop Drawings: Show fabrication of structural-steel components.
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld.
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical high-strength bolted connections.
C.  Welding certificates.

D.  Qualification Data: For Installer, fabricator, professional engineer, testing agency.

E. Mill Test Reports: Signed by manufacturers certifying that the following products comply with

requirements:
I. Structural steel including chemical and physical properties.
2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
3. Direct-tension indicators.
4. Tension-control, high-strength bolt-nut-washer assemblies.
5. Shear stud connectors.
6. Shop primers.
7. Nonshrink grout.
F. Source quality-control test reports.

1.6 QUALITY ASSURANCE

A.  Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD. If the
fabricator does not have the AISC certification they can still bid the project but they are
responsible to have a third party inspector inspect the fabrication process to ensure they are
meeting AISC guidelines.

B.  Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

C.  Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P1
or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting
Applicators."

STRUCTURAL STEEL 0512 00-2
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D. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel."

E.  Comply with applicable provisions of the following specifications and documents:

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."

2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."

3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic
Design."

4. AISC's "Specification for the Design of Steel Hollow Structural Sections."

5. AISC's "Specification for Allowable Stress Design of Single-Angle Members”

6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

F. Mockups: Build mockups of architecturally exposed structural steel to set quality standards for
fabrication and installation.

1. Coordinate finish painting requirements with Division 9 painting Sections.
2. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

G.  Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Store materials to permit easy access for inspection and identification. Keep steel members off
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel
members and packaged materials from erosion and deterioration.

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that become dry
or rusty before use.
2. Do not store materials on structure in a manner that might cause distortion, damage, or

overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

1.8 COORDINATION

A.  Furnish anchorage items to be embedded in or attached to other construction without delaying
the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for
installation.
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PART 2 - PRODUCTS

2.1 STRUCTURAL-STEEL MATERIALS
A.  W-Shapes: ASTM A 992/A 992M.
B. Channels, Angles, M, S-Shapes: ASTM A 36/A 36M.
C.  Plate and Bar: ASTM A 36/A 36M.
D.  Corrosion-Resisting Structural Steel: ASTM A 588/A 588M, Grade 50 (345).
E.  Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing.
F. Corrosion-Resisting Cold-Formed Hollow Structural Sections: ASTM A 847, structural tubing.
G.  Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.
1. Weight Class: Standard, Extra strong, or Double-extra strong, as indicated.
2. Finish: Black, except where indicated to be galvanized.
H.  Medium-Strength Steel Castings: ASTM A 27/A 27M, Grade 65-35 (Grade 450-240), carbon
steel.
L High-Strength Steel Castings: ASTM A 148/A 148M,Grade 80-50 (Grade 550-345), carbon or
alloy steel.
J. Welding Electrodes: Comply with AWS requirements.
22 BOLTS, CONNECTORS, AND ANCHORS
A.  High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
steel structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers.
I. Finish: Plain.
2. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8,)
compressible-washer type.
a. Finish: Plain
B.  Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1, Type B.
C. Unheaded Anchor Rods: ASTM F 1554, Grade 36
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Configuration: Straight or Hooked, as indicated.

Nuts: ASTM A 563 (ASTM A 563M) heavy hex carbon steel.
Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436 (ASTM F 436M) hardened carbon steel.
Finish: Plain

Nk W=

Headed Anchor Rods: ASTM F 1554, Grade 36 straight.

Nuts: ASTM A 563 (ASTM A 563M) heavy hex carbon steel.
Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436 (ASTM F 436M) hardened carbon steel.
Finish: Plain
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Threaded Rods: ASTM A 36/A 36M

1. Nuts: ASTM A 563 (ASTM A 563M) heavy hex carbon steel.

2. Washers: ASTM F 436 (ASTM F 436M) hardened carbon steel.

3. Finish: Plain

Eye Bolts and Nuts: ASTM A 108, Grade 1030, cold-finished carbon steel.

Sleeve Nuts: ASTM A 108, Grade 1018, cold-finished carbon steel.

PRIMER
Primer: SSPC-Paint 25, Type I, iron oxide, zinc oxide, raw linseed oil, and alkyd.

Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.

Galvanizing Repair Paint: ASTM A 780.

GROUT

Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404,
Size No. 2. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water
required for placement and hydration.

Metallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, metallic aggregate
grout, mixed with water to consistency suitable for application and a 30-minute working time.
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2.5 FABRICATION

A.  Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design

1. Camber structural-steel members where indicated.

2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain
markings until structural steel has been erected.

3. Mark and match-mark materials for field assembly.

4. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

B.  Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

C. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to
metal surfaces.

D.  Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 3, "Power Tool Cleaning."

F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's written instructions.

G.  Welded Door Frames: Build up welded door frames attached to structural steel. Weld exposed
joints continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure
removable stops to frames with countersunk, cross-recessed head machine screws, uniformly
spaced not more than 10 inches (250 mm) o.c., unless otherwise indicated.

H. Holes: Provide holes required for securing other work to structural steel and for passage of
other work through steel framing members.

L. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.
2. Base-Plate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
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SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances,
appearance, and quality of welds and for methods used in correcting welding work.

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

2. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel
Buildings and Bridges" for mill material.

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

SHOP PRIMING
Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

Surfaces to be field welded.

Surfaces to be high-strength bolted with slip-critical connections.

Surfaces to receive sprayed fire-resistive materials.

Galvanized surfaces.

nhhwn

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and
standards:

1. SSPC-SP 3, "Power Tool Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a dry film thickness of not
less than 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints,
corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.
Change color of second coat to distinguish it from first.
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Painting: Apply a 1-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting
System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide a dry
film thickness of not less than 1.5 mils (0.038 mm).

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/ A 123M.

1. Fill vent holes and grind smooth after galvanizing.
2. Galvanize lintels and shelf angles attached to structural-steel frame and located in
exterior walls.

SOURCE QUALITY CONTROL

Owner will engage an independent testing and inspecting agency to perform shop tests and
inspections and prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

Bolted Connections: Shop-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: In addition to visual inspection, shop-welded connections will be tested
and inspected according to AWS D1.1 and the following inspection procedures, at testing
agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

3. Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, shop-welded shear connectors will be tested and inspected
according to requirements in AWS D1.1 for stud welding and as follows:

1. Bend tests will be performed if visual inspections reveal either a less-than- continuous
360-degree flash or welding repairs to any shear connector.
2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear

connectors already tested, according to requirements in AWS D1.1.
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PART 3 - EXECUTION

3.1

32

33

EXAMINATION

Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods,
bearing plates, and other embedments, with steel erector present, for compliance with
requirements.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural steel,
connections, and bracing are in place, unless otherwise indicated.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to AISC's
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural
Steel Buildings--Allowable Stress Design and Plastic Design.”

Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing
materials, and roughen surfaces prior to setting base and bearing plates. Clean bottom surface
of base and bearing plates.

1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as
required.

2. Weld plate washers to top of base plate.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.

Do not remove wedges or shims but, if protruding, cut off flush with edge of base or
bearing plate before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no
voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply
with manufacturer's written installation instructions for shrinkage-resistant grouts.

Maintain erection tolerances of structural steel and architecturally exposed structural steel
within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

Align and adjust various members forming part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be
in permanent contact with members. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.
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1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.
E. Splice members only where indicated.
F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug

welds; and grind smooth at exposed surfaces.

G. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut
sections within smoothness limits in AWS D1.1].

H. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be
enlarged to admit bolts.

I Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's written instructions.

34 FIELD CONNECTIONS

A.  High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B.  Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances,
appearance, and quality of welds and for methods used in correcting welding work.

L. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design
for bearing, adequacy of temporary connections, alignment, and removal of paint on
surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

3. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel
Buildings and Bridges" for mill material.

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.
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FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and high-strength bolted connections.

Bolted Connections: Shop-bolted connections will be tested and inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Field welds will be visually inspected according to AWS D1.1.

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the
following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not be
accepted.

c. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, test and inspect field-welded shear connectors according to
requirements in AWS D1.1 for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than- continuous 360-degree
flash or welding repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors

already tested, according to requirements in AWS DI1.1.
Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

REPAIRS AND PROTECTION

Repair damaged galvanized coatings on galvanized items with galvanized repair paint according
to ASTM A 780 and manufacturer's written instructions.

Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field
connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing
plates, and abutting structural steel.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

Touchup Painting: Cleaning and touchup painting are specified in Division 9 painting Sections.
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END OF SECTION 051200
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SECTION 052100 - STEEL JOIST FRAMING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

K-series steel joists.

KCS-type K-series steel joists.

Long-span steel joists.
Joist accessories.

el

Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for installing bearing plates in concrete.
2. Division 04 Section "Unit Masonry" for installing bearing plates in unit masonry.
DEFINITIONS

SJI "Specifications" : Steel Joist Institute's "Standard Specifications, Load Tables and Weight
Tables for Steel Joists and Joist Girders."

Special Joists: Steel joists or joist girders requiring modification by manufacturer to support
nonuniform, unequal, or special loading conditions that invalidate load tables in SJI's
"Specifications."

PERFORMANCE REQUIREMENTS

Structural Performance: Provide special joists and connections capable of withstanding design
loads indicated.

Design special joists to withstand design loads with live load deflections no greater than the

following:
1. Roof Joists: Vertical deflection of 1/240 of the span.

052100-1
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SUBMITTALS
Product Data: For each type of joist, accessory, and product indicated.
Shop Drawings: Show layout, designation, number, type, location, and spacings of joists.
Include joining and anchorage details, bracing, bridging, joist accessories; splice and connection
locations and details; and attachments to other construction.
1. Indicate locations and details of bearing plates to be embedded in other construction.
2. Comprehensive engineering analysis of special joists signed and sealed by the qualified

professional engineer responsible for its preparation.

Welding certificates.

Manufacturer Certificates: Signed by manufacturers certifying that joists comply with
requirements.

Muill Certificates: Signed by bolt manufacturers certifying that bolts comply with requirements.
Qualification Data: For manufacturer.
Field quality-control test and inspection reports.

Research/Evaluation Reports: For joists.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying
with applicable standard specifications and load tables of SJI "Specifications."

1. Manufacturer's responsibilities include providing professional engineering services for
designing special joists to comply with performance requirements.

SJI Specifications: Comply with standard specifications in SJI's "Specifications" that are
applicable to types of joists indicated.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle joists as recommended in SJI's "Specifications."

Protect joists from corrosion, deformation, and other damage during delivery, storage, and
handling.

052100-2

STEEL JOIST FRAMING
Revision 1 — 1/24/2018



Appoquinimink School District Fairview Campus — New Middle and

1.8

A.

High School
SEQUENCING

Deliver steel bearing plates to be built into masonry construction.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Steel: Comply with SJI's "Specifications" for web and steel-angle chord members.

B.  Steel Bearing Plates: ASTM A 36/A 36M.

C.  Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat,
unhardened steel washers.

1. Finish: Plain, uncoated.

D.  High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
steel structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and
ASTM F 436 (ASTM F 436M) hardened carbon-steel washers.

I. Finish: Plain.
E. Welding Electrodes: Comply with AWS standards.
F. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20, ASTM A 780.
2.2 PRIMERS

A.  Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance

requirements in SSPC-Paint 15.
2.3 K-SERIES STEEL JOISTS

A.  Manufacture steel joists of type indicated according to "Standard Specifications for Open Web
Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord
members, underslung ends, and parallel top chord.

1. Joist Type: K-series steel joists and KCS-type K-series steel joists.

B.  Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open Web Steel
Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members.

C. Comply with AWS requirements and procedures for shop welding, appearance, quality of
welds, and methods used in correcting welding work.

052100-3
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D.  Provide holes in chord members for connecting and securing other construction to joists.

E. Top-Chord Extensions: Extend top chords of joists a maximum of 1°-6” with SJI's Type S top-
chord extensions where indicated, complying with SJI's "Specifications"” and meeting Total
Allowable Load of 550 Ib/ft and Allowable Live Load of 450 Ib/ft.

F. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where indicated,
complying with SJI's "Specifications" and meeting Total Allowable Load of 550 Ib/ft and
Allowable Live Load of 450 1b/ft.

G.  Camber joists according to SJI's "Specifications." or as indicated.

H.  Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist
slope exceeds 1/4 inch per 12 inches (1:48).

2.4 LONG-SPAN STEEL JOISTS

A.  Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle
top- and bottom-chord members; of joist type and end and top-chord arrangements as follows or
as indicated:

1. Joist Type: LH-series steel joists and DLH-series steel joists.
2. End Arrangement: Underslung.
3. Top-Chord Arrangement: Parallel or pitched if indicated.

B. Comply with AWS requirements and procedures for shop welding, appearance, quality of
welds, and methods used in correcting welding work.

C.  Provide holes in chord members for connecting and securing other construction to joists.

D.  Camber long-span steel joists according to SJI's "Specifications."

E.  Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist
slope exceeds 1/4 inch per 12 inches (1:48).

2.5 JOIST ACCESSORIES

A.  Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of
material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing,
and span. Furnish additional erection bridging if required for stability. Provide additional
bridging as indicated on structural drawings.

B.  Fabricate steel bearing plates with integral anchorages of sizes and thicknesses indicated. Shop
prime paint.
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Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit
of enough strength to support ceiling construction. Extend ends to within 1/2 inch (13 mm) of
finished wall surface, unless otherwise indicated.
Supply miscellaneous accessories, including splice plates and bolts required by joist
manufacturer to complete joist installation.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.

Do not prime paint joists and accessories to receive sprayed fire-resistive materials.

Apply 1 coat of shop primer to joists and joist accessories to be primed to provide a continuous,
dry paint film not less than 1 mil (0.025 mm) thick.

Shop priming of joists and joist accessories is specified in Division 09 painting Sections.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine supporting substrates, embedded bearing plates, and abutting structural framing for
compliance with requirements for installation tolerances and other conditions affecting
performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION

A. Do not install joists until supporting construction is in place and secured.

B.  Install joists and accessories plumb, square, and true to line; securely fasten to supporting
construction according to SJI's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.

2. Space, adjust, and align joists accurately in location before permanently fastening.

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that
joists are stabilized during construction.

4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead
loads have been applied.

C.  Field weld joists to supporting steel bearing plates and framework. Coordinate welding
sequence and procedure with placement of joists. Comply with AWS requirements and
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procedures for welding, appearance and quality of welds, and methods used in correcting
welding work.

D.  Boltjoists to supporting steel framework using carbon-steel bolts.

E. Bolt joists to supporting steel framework using high-strength structural bolts. Comply with
RCSC's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts" for
high-strength structural bolt installation and tightening requirements.

F. Install and connect bridging concurrently with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or
beams.

33 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.

B.  Field welds will be visually inspected according to AWS D1.1/D1.1M.

C.  In addition to visual inspection, field welds will be tested according to AWS D1.1/D1.1M and
the following procedures, as applicable:

1. Radiographic Testing: ASTM E 94.

2. Magnetic Particle Inspection: ASTM E 709.
3. Ultrasonic Testing: ASTM E 164.

4. Liquid Penetrant Inspection: ASTM E 165.

D.  Bolted connections will be visually inspected.

E. High-strength, field-bolted connections will be tested and verified according to procedures in
RCSC's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts."

F. Correct deficiencies in Work that test and inspection reports have indicated are not in
compliance with specified requirements.

G.  Additional testing will be performed to determine compliance of corrected Work with specified
requirements.

3.4 REPAIRS AND PROTECTION

A.  Repair damaged galvanized coatings on galvanized items with galvanized repair paint according
to ASTM A 780 and manufacturer's written instructions.

B.  Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field
connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, abutting
structural steel, and accessories.
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1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2, or power-tool cleaning,
SSPC-SP 3.
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

C.  Touchup Painting: Cleaning and touchup painting are specified in Division 09 painting
Sections.

D.  Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that joists and accessories are without damage or deterioration at time of
Substantial Completion.

END OF SECTION 052100
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SECTION 053100 - STEEL DECK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

1. Roof deck.

2. Acoustical cellular roof deck.

3. Composite floor deck.

4. Acoustical cellular composite floor deck.

B.  Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for concrete fill.

2. Division 05 Section "Structural Steel" for shop- and field-welded shear connectors.

3. Division 05 Section "Metal Fabrications" for framing deck openings with miscellaneous
steel shapes.

4. Division 09 painting Sections for repair painting of primed deck.

5. Division 16 Section "Underfloor Raceways" for preset inserts, activation kits, after set
inserts, service fittings, header ducts, and trench header ducts used with cellular floor-
deck systems.

1.3 SUBMITTALS

A.  Product Data: For each type of deck, accessory, and product indicated.

B.  Shop Drawings: Show layout and types of deck panels, anchorage details, reinforcing channels,
pans, cut deck openings, special jointing, accessories, and attachments to other construction.

C.  Product Certificates: For each type of steel deck, signed by product manufacturer.

D.  Welding certificates.

E.  Field quality-control test and inspection reports.

F. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:

1. Power-actuated mechanical fasteners.

2. Acoustical roof deck.

STEEL DECK

Revision 1 —1/24/2018 053100-1



Appoquinimink School District Fairview Campus — New Middle and
High School

3. Acoustical floor deck.

G.  Research/Evaluation Reports: For steel deck.

1.4 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency qualified according to ASTM E 329 for
testing indicated.

B.  Welding: Qualify procedures and personnel according to AWS D1.3, "Structural Welding
Code - Sheet Steel."

C.  Fire-Test-Response Characteristics: Where indicated, provide steel deck units identical to those
tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to
authorities having jurisdiction.

1. Fire-Resistance Ratings: Indicated by design designations of applicable testing and
inspecting agency.

2. Steel deck units shall be identified with appropriate markings of applicable testing and
inspecting agency.

D.  AISI Specifications: Comply with calculated structural characteristics of steel deck according
to AISI's "North American Specification for the Design of Cold-Formed Steel Structural
Members."

E. Electrical Raceway Units: Provide UL-labeled cellular floor-deck units complying with UL 209
and listed in UL's "Electrical Construction Equipment Directory” for use with standard header
ducts and outlets for electrical distribution systems.

F. FMG Listing: Provide steel roof deck evaluated by FMG and listed in its "Approval Guide,
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.
B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a

waterproof covering and ventilate to avoid condensation.
1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to
maintain insulation free of moisture.
1.6 COORDINATION
A.  Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck

with roofing installation specified in Division 07 to ensure protection of insulation strips against
damage from effects of weather and other causes.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Steel Deck:
a. ASC Profiles, Inc.
b. Canam Steel Corp.;The Canam Manac Group.
c. Consolidated Systems, Inc.
d. DACS, Inc.
e. D-Mac Industries Inc.
f. Epic Metals Corporation.
g. Marlyn Steel Decks, Inc.
h. New Millennium Building Systems, LLC.
1. Nucor Corp.; Vulcraft Division.
] Roof Deck, Inc.
k. United Steel Deck, Inc.
l. Valley Joist; Division of EBSCO Industries, Inc.
m.  Verco Manufacturing Co.
n. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

2.2 ROOF DECK

A.  Steel Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the
following:

1.

N kW

STEEL DECK

Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS), Grade 33
minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive primer.

a. Color: Manufacturer's standard

Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 zinc
coating.

Deck Profile: As indicated.

Profile Depth: As indicated.

Design Uncoated-Steel Thickness: As indicated.

Span Condition: Triple span or more.

Side Laps: Overlapped.
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23 ACOUSTICAL ROOF DECK

A.  Acoustical Steel Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply
with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30,
and with the following:

1.

=0 0N kW

12.

Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS), Grade 33
minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive primer.

a. Color: Manufacturer's standard

Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),
Grade 33 zinc coating; cleaned, pretreated, and primed with manufacturer's standard
baked-on, rust-inhibitive primer.

a. Color: Manufacturer's standard

Deck Profile: As indicated

Cellular Deck Profile: As indicated

Profile Depth: As indicated

Design Uncoated-Steel Thickness: As indicated

Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated

Span Condition: Triple span or more

Side Laps: Overlapped

Acoustical Perforations: Cellular deck units with manufacturer's standard perforated flat-
bottom plate welded to ribbed deck.

Sound-Absorbing Insulation: Manufacturer's standard premolded roll or strip of glass or
mineral fiber.

a. Factory install sound-absorbing insulation into cells of cellular deck.
b. Installation of sound-absorbing insulation is specified in Division 07 Section

Acoustical Performance: NRC 0.60 for 1 %2 roof deck depth and NRC 0.70 for 3” roof
deck depth, tested according to ASTM C 423 or as indicated on drawings.

24 COMPOSITE FLOOR DECK

A.  Composite Steel Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs
and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite
Steel Floor Deck," in SDI Publication No. 30, with the minimum section properties indicated,
and with the following:

1.
2.

3.
4,

STEEL DECK

Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 G60 zinc
coating.

Profile Depth: As indicated.

Design Uncoated-Steel Thickness: As indicated.

Span Condition: Triple span or more.
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2.5 ACOUSTICAL CELLULAR COMPOSITE FLOOR DECK

A.  Acoustical Cellular Composite Steel Floor Deck: Fabricate panels, with integrally embossed or
raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and
Commentary for Composite Steel Floor Deck," in SDI Publication No. 30, with the minimum
section properties indicated, and with the following:

1. Galvanized Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 G60 zinc
coating.

2. Cellular Deck Type: Composite

3. Profile Depth: As indicated.

4. Design Uncoated-Steel Thickness: As indicated.

5. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated

6. Span Condition: Triple Span or more.

7. Acoustical Perforations: Cellular deck units with manufacturer's standard perforated flat-
bottom plate welded to ribbed deck.

8. Sound-Absorbing Insulation: Manufacturer's standard premolded roll or strip of glass or
mineral fiber.
a. Factory install sound-absorbing insulation into cells of cellular deck.
b. Installation of sound-absorbing insulation is specified in Division 07 Section

9. Acoustical Performance: NRC 0.70 for 2” composite floor deck tested according to
ASTM C 423 or as indicated on drawings.

2.6 ACCESSORIES

A.  General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

B.  Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 (4.8-mm) minimum diameter.

D.  Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi (230 MPa), of
same material and finish as deck, and of thickness and profile As indicated.

G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck, unless otherwise indicated.

H.  Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with floor deck.

STEEL DECK
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Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch (1.52 mm) thick, with
factory-punched hole of 3/8-inch (9.5-mm) minimum diameter.

Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material
and finish as deck, with 3-inch- (76-mm-) wide flanges and sloped recessed pans of 1-1/2-inch

(38-mm) minimum depth. For drains, cut holes in the field.

Flat Sump Plate: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and
finish as deck. For drains, cut holes in the field.

Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a
minimum of 94 percent zinc dust by weight.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine supporting frame and field conditions for compliance with requirements for

installation tolerances and other conditions affecting performance.
3.2 INSTALLATION, GENERAL

A. Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section.

B.  Install temporary shoring before placing deck panels, if required to meet deflection limitations.

C.  Locate deck bundles to prevent overloading of supporting members.

D.  Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting
panels.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

STEEL DECK
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L Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.
33 ROOF-DECK INSTALLATION
A.  Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches

(38 mm) long, and as follows:

L. Weld Diameter: 5/8 inch (16 mm) nominal.

2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds
per deck unit at each support. Space welds 18 inches (450 mm) apart, maximum or as
indicated.

3. Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels

between supports, at intervals not exceeding the lesser of 1/2 of the span or 36 inches (910
mm)], and as follows:

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel
SCTEeWs.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds.

C.  End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches (38 mm), with end joints as follows:

1. End Joints: Lapped 2 inches (51 mm) minimum.
D.  Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld or
mechanically fasten flanges to top of deck. Space welds or mechanical fasteners not more than

12 inches (305 mm) apart with at least one weld or fastener at each corner.

1. Install reinforcing channels or zees in ribs to span between supports and weld or
mechanically fasten.

E.  Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written instructions. Weld
or mechanically fasten to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated.

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where
indicated. Install with adhesive according to manufacturer's written instructions to ensure

complete closure.

G.  Sound-Absorbing Insulation: Installation into topside ribs of deck as specified in Division 07

STEEL DECK
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34 FLOOR-DECK INSTALLATION

A.  Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated and as follows:

I. Weld Diameter: 5/8 inch (16 mm) nominal.

2. Weld Spacing: Weld edge ribs of panels at each support. Space additional welds an
average of 12 inches (305 mm) apart, but not more than 18 inches (457 mm) apart.

3. Weld Spacing: Space and locate welds as indicated.

4, Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of half of the span or 36 inches (910
mm), and as follows:

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel
SCIews.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches (38 mm)with end joints as follows:

1. End Joints: Lapped

D.  Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations, unless otherwise indicated.

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck,
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and
sides of deck.

F. Install piercing hanger tabs at 14 inches (355 mm) apart in both directions, within 9 inches (228
mm) of walls at ends, and not more than 12 inches (305 mm) from walls at sides, unless
otherwise indicated.

3.5 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified independent testing and inspecting agency to perform field
tests and inspections and prepare test reports.

B.  Field welds will be subject to inspection.

C.  Testing agency will report inspection results promptly and in writing to Contractor and
Architect.

D.  Remove and replace work that does not comply with specified requirements.
E.  Additional inspecting, at Contractor's expense, will be performed to determine compliance of

corrected work with specified requirements.

STEEL DECK
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3.6 REPAIRS AND PROTECTION

A.  Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.

B.  Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on both surfaces of
prime-painted deck immediately after installation, and apply repair paint.

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of
deck exposed to view.
2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in

Division 09 Section.

C.  Provide final protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION 053100

STEEL DECK
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SECTION 054000 — COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Exterior non-load-bearing wall framing.

Related Sections include the following:

1. Division 05 Section "Metal Fabrications" for masonry shelf angles and connections.

2. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing,
metal-stud framing and ceiling-suspension assemblies.

3. Division 09 Section "Gypsum Board Shaft Wall Assemblies" for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies.

PERFORMANCE REQUIREMENTS

SUBMITTALS

Product Data: For each type of cold-formed metal framing product and accessory indicated.
Shop Drawings: Design cold form framing walls per the applicable design loading & provide
signed & sealed shop drawings by a Registered Professional Engineer in the State of Delaware
indicating stud sizes, gauges, spacing, and connections / attachments to adjoining work.
Welding certificates.

Qualification Data: For testing agency.

Product Test Reports: From a qualified testing agency, unless otherwise stated, indicating that
each of the following complies with requirements, based on evaluation of comprehensive tests

for current products:

1. Steel sheet.
2. Expansion anchors.

COLD-FORMED METAL FRAMING 05 40 00-1
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Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Horizontal drift deflection clips
Miscellaneous structural clips and accessories.

NN kW

F. Research/Evaluation Reports: For cold-formed metal framing.

1.5 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated.

B.  Product Tests: Mill certificates or data from a qualified independent testing agency indicating
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile
strength, total elongation, chemical requirements, and metallic-coating thickness.

C. Welding: Qualify procedures and personnel according to AWS DI1.1/D1.1M, "Structural
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."

D.  Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and
inspecting agency acceptable to authorities having jurisdiction.

E.  AISI Specifications and Standards: Comply with AISI's "North American Specification for the
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel

Framing - General Provisions."

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design."
2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."

F. Comply with AISI's "Standard for Cold-Formed Steel Framing - Prescriptive Method for One
and Two Family Dwellings."

G.  Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Protect cold-formed metal framing from corrosion, deformation, and other damage during
delivery, storage, and handling.

B.  Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid
condensation.
COLD-FORMED METAL FRAMING 0540 00-2
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
cold-formed metal framing that may be incorporated into the Work include, but are not limited
to, the following:
B.  Manufacturers: Subject to compliance with requirements, provide cold-formed metal framing
by one of the following:

1. AllSteel Products, Inc.

2. Craco Metals Manufacturing, LLC.

3. Dale/Incor.

4. Dietrich Metal Framing; a Worthington Industries Company.

5. MarinoWare; a division of Ware Industries.

6. United Metal Products, Inc.

2.2 MATERIALS
A.  Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 percent.
B. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and
coating weight as follows:

1. Grade: As Indicated & designed by CFMF engineer.

2. Coating: G60 (Z180).

C. Steel Sheet for Vertical Deflection and Drift Clips: ASTM A 653/A 653M, structural steel, zinc
coated, of grade and coating as follows:

1. Grade: 50 (340), Class 1 or 2.

2. Coating: G60 (Z275).

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING
A.  Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 18 gauge at full height walls supporting metal panel /
siding & 16 gauge at full height walls supporting masonry veneer. Final design to be
performed & provided by CFMF manufacture’s design professional engineer.

2. Section Properties: As Indicated

COLD-FORMED METAL FRAMING 0540 00-3
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Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 18 gauge
2. Flange Width: As Indicated

Vertical Deflection Clips: Manufacturer's standard bypass clips, capable of accommodating
upward and downward vertical displacement of primary structure through positive mechanical
attachment to stud web.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Dietrich Metal Framing; a Worthington Industries Company.
b. MarinoWare, a division of Ware Industries.
c. SCAFCO Corporation
d. The Steel Network, Inc.

Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting
of nested inner and outer tracks; unpunched, with unstiffened flanges.

1. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges
designed to support horizontal and lateral loads and transfer them to the primary
structure, and as follows:

a. Minimum Base-Metal Thickness: 18 gauge
b. Flange Width: As Indicated.

2. Inner Track: Of web depth indicated, and as follows:

a. Minimum Base-Metal Thickness: 18 gauge
b. Flange Width: As Indicated

Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from
upward and downward vertical displacement and lateral drift of primary structure.
FRAMING ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural
Grade, Type H, metallic coated, of same grade and coating weight used for framing members.

Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

COLD-FORMED METAL FRAMING 05 40 00-4
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1. Supplementary framing.

2. Bracing, bridging, and solid blocking.
3. Web stiffeners.

4. Anchor clips.

5. End clips.

6. Foundation clips.

7. Gusset plates.

8. Stud kickers, knee braces, and girts.
9. Joist hangers and end closures.

10.  Hole reinforcing plates.

11.  Backer plates.

ANCHORS, CLIPS, AND FASTENERS

Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel bolts and carbon-steel nuts; and
flat, hardened-steel washers; zinc coated.

Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain,
without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488
conducted by a qualified independent testing agency.

Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10
times design load, as determined by testing per ASTM E 1190 conducted by a qualified
independent testing agency.

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping
steel drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

Welding Electrodes: Comply with AWS standards.

MISCELLANEOUS MATERIALS
Galvanizing Repair Paint: ASTM A 780.
Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.

Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for
placement and hydration.

COLD-FORMED METAL FRAMING 05 40 00-5
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C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, portland cement, shrinkage-compensating agents, and
plasticizing and water-reducing agents, complying with ASTM C 1107, with fluid consistency
and 30-minute working time.

D.  Shims: Load bearing, high-density multimonomer plastic, nonleaching.
E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from
manufacturer's standard widths to match width of bottom track or rim track members.
2.7 FABRICATION
A.  Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with

connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3. Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting as standard with fabricator. Wire tying of framing members is not
permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, with screw

penetrating joined members by not less than three exposed screw threads.

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw
fastening, according to Shop Drawings.

B.  Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies to prevent damage or permanent distortion.

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening requirements
of sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch (3 mm).
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PART 3 - EXECUTION

3.1

32

33

EXAMINATION

Examine supporting substrates and abutting structural framing for compliance with
requirements for installation tolerances and other conditions affecting performance.

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

PREPARATION

Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that are required to obtain fire-resistance rating indicated. Protect
remaining fire-resistive materials from damage.

Install load bearing shims or grout between the underside of wall bottom track or rim track and
the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface
on supporting concrete or masonry construction.

Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of
foundation wall or slab at stud or joist locations.

INSTALLATION, GENERAL

Cold-formed metal framing may be shop or field fabricated for installation, or it may be field
assembled.

Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel
Framing - General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.

Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting
structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush,
even, true-to-line joints with maximum variation in plane and true position between
fabricated panels not exceeding 1/16 inch (1.6 mm).

Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.

COLD-FORMED METAL FRAMING 05 40 00-7
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Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, and

complying with requirements for spacing, edge distances, and screw penetration.

E. Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

F. Install temporary bracing and supports to secure framing and support loads comparable in
intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

G. Do not bridge building expansion and control joints with cold-formed metal framing.
Independently frame both sides of joints.

H.  Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are

inaccessible on completion of framing work.

L Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard
punched openings.

J. Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from
plan location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.

34 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure as indicated.

B.  Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs as
follows:

1. Stud Spacing: As Indicated by CFMF engineer with maximum 16 o/c.

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.
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D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.
1. Install double deep-leg deflection tracks and anchor outer track to building structure.
2. Connect vertical deflection clips to bypassing studs and anchor to building structure.
3. Connect drift clips to cold formed metal framing and anchor to building structure.

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not
more than 48 inches (1220 mm) apart. Fasten at each stud intersection.

1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12
inches (305 mm) of single deflection track. Install a combination of flat, taut, steel sheet
straps of width and thickness indicated and stud or stud-track solid blocking of width and
thickness matching studs. Fasten flat straps to stud flanges and secure solid blocking to
stud webs or flanges.

a. Install solid blocking at centers indicated.

2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.

3. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated
and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to
stud flanges and secure solid blocking to stud webs or flanges.

4. Bridging: Proprietary bridging bars installed according to manufacturer's written
instructions.
F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip

angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable
wall-framing system.

3.5 FIELD QUALITY CONTROL

A.  Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

B.  Field and shop welds will be subject to testing and inspecting.
C.  Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Remove and replace work where test results indicate that it does not comply with specified
requirements.

E.  Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.
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3.6 REPAIRS AND PROTECTION

A.  Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

B.  Provide final protection and maintain conditions, in a manner acceptable to manufacturer and

Installer, that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054000
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SECTION 054400 - COLD-FORMED METAL TRUSSES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Cold-formed steel trusses for roofs.
1.2 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  LEED Submittals:
L. Product Data for Credit MR 4: For products having recycled content, documentation

indicating percentages by weight of postconsumer and preconsumer recycled content.
Include statement indicating cost for each product having recycled content.

C.  Shop Drawings:

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel trusses;
fabrication; and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping,
bracing, bridging, splices, accessories, connection details, and attachment to adjoining
work.

D.  Delegated-Design Submittal: For cold-formed steel trusses.

1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.
B.  Welding certificates.
C.  Product test reports.
D.  Field quality-control reports.

COLD FORMED METAL TRUSSES 054400-1
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QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

Product Tests: Mill certificates or data from a qualified testing agency, or in-house testing with
calibrated test equipment, indicating steel sheet complies with requirements, including base-
metal thickness, yield strength, tensile strength, total elongation, chemical requirements, and
metallic-coating thickness.

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Aegis Metal Framing.

2. Genesis Worldwide Inc.

3. Marino/WARE.

4. Nuconsteel, A Nucor Company.

5. Steel Construction Systems.

6. TrusSteel; an ITW company.

7. USA Frametek.

2.2 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000

"Quality Requirements," to design cold-formed steel framing.

B.  Structural Performance: Provide cold-formed steel trusses capable of withstanding design loads
within limits and under conditions indicated.

1. Design Loads: As indicated.

2. Deflection Limits: Design trusses to withstand design loads without deflections greater
than the following:

a. Roof Trusses: Vertical deflection of 1/360 of the span.

3. Design framing systems to provide for movement of framing members located outside
the insulated building envelope without damage or overstressing, sheathing failure,
connection failure, undue strain on fasteners and anchors, or other detrimental effects
when subject to a maximum ambient temperature change of 120 deg F (67 deg C).
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Cold-Formed Steel Framing Design Standards:

1. Floor and Roof Systems: Design according to AISI S210.

2. Lateral Design: Design according to AISI S213.

3. Roof Trusses: Design according to AISI S214.

Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

COLD-FORMED STEEL TRUSS MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Steel Sheet: ASTM A 1003/A 1003M, structural grade, Type H, metallic coated, of grade and
coating weight as follows:

1. Grade: As required by structural performance.

2. Coating: G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).

ROOF TRUSSES

Roof Truss Members: Manufacturer's standard C-shaped steel sections.

1. Connecting Flange Width: 1-5/8 inches (41 mm), minimum at top and bottom chords
connecting to sheathing or other directly fastened construction.

2. Minimum Base-Metal Thickness: 0.0329 inch (0.84 mm) or as required for design.

3. Section Properties: As required for design

ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, structural grade,
Type H, metallic coated, of same grade and coating weight used for truss members.

Provide accessories of manufacturer's standard thickness and configuration unless otherwise
indicated.
ANCHORS, CLIPS, AND FASTENERS

Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to
ASTM A 153/A 153M, Class C.

COLD FORMED METAL TRUSSES 054400-3
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Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or
strength design capacities calculated according to ICC-ES AC193 and Appendix D in ACI 318,
greater than or equal to the design load, as determined by testing per ASTM E 488 conducted by
a qualified testing agency.

Power-Actuated Fasteners: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with capability to sustain, without failure, allowable load
capacities calculated according to ICC-ES AC70, greater than or equal to the design load, as
determined by testing per ASTM E 1190 conducted by a qualified testing agency.

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping
steel drill screws.

L. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere.

Welding Electrodes: Comply with AWS standards.

MISCELLANEOUS MATERIALS
Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B.

Shims: Load bearing, of high-density multimonomer plastic, nonleaching; or of cold-formed
steel of same grade and coating as framing members supported by shims.

FABRICATION

Fabricate cold-formed steel trusses and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate trusses using jigs or templates.
2. Cut truss members by sawing or shearing; do not torch cut.
3. Fasten cold-formed steel truss members by welding, screw fastening, clinch fastening,

pneumatic pin fastening, or riveting as standard with fabricator.

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

4. Fasten other materials to cold-formed steel trusses by welding, bolting, pneumatic pin
fastening, or screw fastening, according to Shop Drawings.

Reinforce, stiffen, and brace trusses to withstand handling, delivery, and erection stresses. Lift
fabricated trusses to prevent damage or permanent distortion.

Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

COLD FORMED METAL TRUSSES 054400-4
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L. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening requirements
of sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch (3 mm).

PART 3 - EXECUTION

3.1

32

G.

PREPARATION

Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed steel trusses without reducing thickness of fire-
resistive materials below that is required to obtain fire-resistance rating indicated. Protect
remaining fire-resistive materials from damage.

INSTALLATION
Install, bridge, and brace cold-formed steel trusses according to AISI S200, AISI S214, AISI's
"Code of Standard Practice for Cold-Formed Steel Structural Framing," and manufacturer's

written instructions unless more stringent requirements are indicated.

Install cold-formed steel trusses and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Fasten cold-formed steel trusses by welding or mechanical fasteners.
a. Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings; comply with
requirements for spacing, edge distances, and screw penetration.
Install temporary bracing and supports. Maintain braces and supports in place, undisturbed,
until entire integrated supporting structure has been completed and permanent connections to
framing are secured.
Truss Spacing: 48 inches (1220 mm) or as indicated.

Do not alter, cut, or remove framing members or connections of trusses.

Erect trusses with plane of truss webs plumb and parallel to each other, align, and accurately
position at spacings indicated.

Erect trusses without damaging framing members or connections.

COLD FORMED METAL TRUSSES 054400-5
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Coordinate with wall framing to align webs of bottom chords and load-bearing studs or
continuously reinforce track to transfer loads to structure. Anchor trusses securely at all bearing
points.

Install continuous bridging and permanently brace trusses as indicated on Shop Drawings and
designed according to CFSEI's TechNote 551e, "Design Guide: Permanent Bracing of Cold-
Formed Steel Trusses.".

Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual trusses no more than plus or minus 1/8 inch (3 mm) from plan location.
Cumulative error shall not exceed minimum fastening requirements of sheathing or other
finishing materials.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform inspections.

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Field and shop welds will be subject to testing and inspecting.

Prepare test and inspection reports.

REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that cold-formed metal trusses are without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054400
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SECTION 05 5000
METAL FABRICATIONS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Shop fabricated metal items as scheduled herein.
B. Shop fabricated steel, aluminum, and metal items.
C. Prefabricated ladders and ship ladders.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Placement of metal fabrications in concrete.
B. Section 04 2000 - Unit Masonry: Placement of metal fabrications in masonry.
C. Section 051200: Structural steel anchor bolts and related work.
D. Section 05 5100 - Metal Stairs.
E. Section 05 5213 - Pipe and Tube Railings.
F. Section 09 9000 - Paints and Coatings
1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015
Errata).

ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2012).

ASTM AS53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless; 2012.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2015.

G. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

H. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength
Carbon Steel Plates; 2013.

I.  ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2014.

J. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

K. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2014.

L. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

M. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
2014.

N. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014,
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O. ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless
Tubes; 2012.

P. ASTM B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless
Tubes (Metric); 2012.

Q. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes; 2014.

R. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes (Metric); 2013.

S.  ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and
Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

T. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

U. AWS DI1.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).

V. AWS DI1.2/D1.2M - Structural Welding Code - Aluminum; 2008.

W. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

X. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

Y. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories. Include erection drawings, elevations, and details where
applicable.

1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net
weld lengths.

C. Welders' Certificates: Submit certification for welders employed on the project, verifying

AWS qualification within the previous 12 months.

1.05 QUALITY ASSURANCE

A.

Design fabricated items under direct supervision of a Professional Structural Engineer
experienced in design of this Work and licensed in the State of Delaware.

PART 2 PRODUCTS
2.01 MATERIALS - STEEL

A.
B.

C.

05 5000-2

Steel Sections: ASTM A36/A36M.

Steel Tubing: ASTM A500, Grade B cold-formed, or ASTM A 501 hot-formed, structural
tubing.

Plates: ASTM A283/A283M.

Pipe: ASTM AS53/A53M, Grade B Schedule 40, black and hot-dip galvanized finish, as
indicated.

Bolts, Nuts, and Washers: ASTM F3125/F3125M, Type 1, plain.
Welding Materials: AWS D1.1/D1.1M; type required for materials being welded.

METAL FABRICATIONS
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Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 MATERIALS - ALUMINUM

A.
B.
C.

D.
E.

Extruded Aluminum: ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
Sheet Aluminum: ASTM B209 (ASTM B209M), 5052 alloy, H32 or H22 temper.

Aluminum-Alloy Drawn Seamless Tubes: ASTM B210 (ASTM B210M), 6063 alloy, T6
temper.

Bolts, Nuts, and Washers: Stainless steel.
Welding Materials: AWS D1.2/D1.2M; type required for materials being welded.

2.03 FABRICATION

A.

B.
C.
D

e

Fit and shop assemble items in largest practical sections, for delivery to site.
Fabricate items with joints tightly fitted and secured.
Continuously seal joined members by continuous welds.

Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt
tight, flush, and hairline. Ease exposed edges to small uniform radius.

Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.04 FABRICATED ITEMS

A. Supply and install metal fabrications listed below complete with anchorage and attachments
necessary for installation.
B. Steel lintels:

1. Provide hot dip galvanized loose steel lintels in masonry. Lintels shall be provided for all
exterior masonry veneer openings and as shown on the drawings. Bear lintels 8" on
masonry at each jamb.

2. Refer to structural drawings for sizes.

C. Angle support for vanity:

1. Provide welded steel angle supports for vanities.

2. Secure to walls by bolting or screwing into blocking in walls.

3. Prepare for attachment of wood blocking and plastic laminate as specified elsewhere and
shown on the drawings.

D. Elevator shaft hoist beam: Size per structural drawings.
E. Elevator sill angles:

1. Provide 5" x 5" x 5/16" sill angles at each elevator entrance.

2. Secure to floor structure and fill with grout as directed on the elevator shop drawings
F. Elevator pit ladder: Provide elevator pit ladder where shown on the drawings.

1. Ladder shall extend a min. of 4'-0" above finished floor.
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2.

3.

Provide 2-1/2" x 1/2" continuous structural steel flat bar side rails with eased edges,

spaced 1'-6" apart.

Rungs shall be 1" square solid rungs with non-slip surface on top of each rung.

a. Coat rung with aluminum oxide granules set in epoxy resin or use a type of
manufactured rung which is filled with aluminum oxide grout.

b. Fit rungs in centerline of side rails, plug weld and grind smooth on outer face of rail.

Support ladder at top and bottom.

a. Use brackets designed for adequate support and anchorage; weld to rails.

b. Hold ladder min. 7" clear of wall to centerline of rungs.

G. Metal Roof Ladders:

05 5000-4

1.

Manufacturer: O'Keeffe's, Inc.; 325 Newhall St. San Francisco, CA 94124. ASD. (888)

653-3333. http://www.okeeffes.com.

a. Substitutions: See Section 016000

Exterior Fixed Roof Ladders: Tubular Rail Low Parapet Access Ladder with Platform and

Return.

a. Model 503 as manufactured by O'Keeffe's Inc.

b. Walk-Through Rail and Roof Rail Extension: Not less than 3 feet 6 inches (1067
mm) above the landing and shall be fitted with deeply serrated, square, tubular grab
rails.

c. Landing Platform: 1-1/2 inches (38 mm) or greater diameter, tubular aluminum
guardrails and decks of serrated aluminum treads.

Interior Fixed Roof Ladders: Heavy Duty Tubular Rail Access Ladder.

a. Model 501 as manufactured by O'Keeffe's Inc.

Ladder Materials

a. Aluminum Sheet: Alloy 5005-H34 to comply with ASTM B209.

b. Aluminum Extrusions: Alloy 6063-T6 to comply with ASTM B221.

Ladder finish: Clear Anodic Finish: AA-M10C22A41 Mechanical finish as fabricated.

Architectural Class I, clear coating 0.018 mm or thicker.

Rungs: Not less than 1-1/4 inches (32 mm) in section and 18-3/8 inches (467mm) long,

formed from tubular aluminum extrusions. Squared and deeply serrated on all sides.

a. Rungs shall withstand a 1,500 pound (454 kg) load without deformation or failure.

Provide ladder cage for ladder runs 20 feet or greater.

Provide intermediate brackets in order to keep maximum bracket spacing at 10 feet on

center. For exterior roof ladders, provide mounting bracket to wall to keep ladder rails

above roof.

Heavy Duty Tubular Side Rails: Assembled from two interlocking aluminum extrusions

no less than 1/8 inch (3 mm) wall thickness by 3 inches (76 mm) wide. Construction shall

be self-locking stainless steel fasteners, full penetration TIG welds and clean, smooth and
burr-free surfaces.

Steel Ship's Ladder (Stage Loading Gallery)

1.

S kW

Fabricate stairs, landings and component connections to support live loads of min. 100
Ib./sq. ft. with deflection of stairs and landings not exceeding 1/360 of span.

Fabricate integral railings and component connections capable of resisting a lateral force
of min. 200 1b. at any single point, without permanent damage or set.

Accurately form and fit components and connections.

Grind exposed edges and welds smooth and flush.

Provide necessary anchors, hangers and struts.

Provide nosings as indicated.
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Shop prime in two coats.

Do not prime surface to be field welded or cast in concrete.

Exception: grating at landings and treads to be galvanized.

0. Edges of landings and tread to have abrasive nosings and top surface of all grating to be
non-slip.

= o »® A

Dunnage, railingss and working platforms for chillers: Provide, as shown on the drawings,
galvanized steel support rails, working platform and railings for rooftop chillers.

Steel edge angle at overhead coiling doors: size and configuration as shown; hot-dipped
galvanized.

Steel channel frame at overhead coiling doors: size and configuration as shown; hot-dipped
galvanized.

2.05 MANUFACTURED PRODUCTS

A.

B.
C.

D.

Supply and install metal fabrications listed below complete with anchorage and attachments
necessary for installation.

Ornamental bollards at walkway areas: removable.

Bollards: Steel pipe, concrete filled, crowned cap, as detailed; galvanized finish.
1. 6" G-90 galvanized standard weight steel pipe.
2. Fill with 3,000 psi concrete.
3.  Slightly overfill top for drainage.
4. Bollard Cover:
a. High Density Polyethylene (HDPE) post cover
b. Color: Yellow
c. Product Model No.: CL1686FF
d. Manufacturer: Post Guard, distributed by Global Insdutrial.

Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing: For
support of masonry; galvanized finish.

2.06 DOWNSPOUT BOOTS

A.

Downspout Boots: Smooth interior without boxed corners or choke points; include integral lug
slots, integral cleanout, cleanout cover, and tamper proof fasteners.
Configuration: Offset.
Material: Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.
Finish: Manufacturer's standard factory applied powder coat finish.
Color: To be selected by Architect from manufacturer's standard range.
Accessories: Manufacturer's standard stainless steel fasteners, stainless steel building
wall anchors, integral neoprene gaskets, and rubber coupling.
6. Manufacturers:
a. Downspoutboots.com, a division of J. R. Hoe & Sons; O Series:
www.downspoutboots.com.
b. Neenah Foundry, a division of Neenah Enterprises, Inc; Model R-4929-O6C:
www.nfco.com.

A

2.07 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions: Galvanize items to be embedded in concrete or masonry.
2. Exceptions: Do not prime surfaces in direct contact with concrete, where field welding is
required, and items to be covered with sprayed fireproofing.
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B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting: One coat.
E. Galvanizing of Structural Steel Members: Galvanize after fabrication to ASTM A123/A123M

e

requirements. Provide minimum 1.7 oz/sq ft galvanized coating.

Galvanizing of Non-structural Items: Galvanize after fabrication to ASTM A123/A123M
requirements.

2.08 FINISHES - ALUMINUM

A.
B.
C.

D.

Exterior Aluminum Surfaces: Class I natural anodized.
Interior Aluminum Surfaces: Class I natural anodized.

Class I Natural Anodized Finish: AAMA 611 AA-M12C22A41 Clear anodic coating not less
than 0.7 mils thick.

Apply one coat of bituminous paint to concealed aluminum surfaces in contact with
cementitious or dissimilar materials.

2.09 FABRICATION TOLERANCES

A.
B.
C.
D.

E.

Squareness: 1/8 inch maximum difference in diagonal measurements.
Maximum Offset Between Faces: 1/16 inch.

Maximum Misalignment of Adjacent Members: 1/16 inch.
Maximum Bow: 1/8 inch in 48 inches.

Maximum Deviation From Plane: 1/16 inch in 48 inches.

PART 3 EXECUTION
3.01 EXAMINATION

A.

Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A.
B.

Clean and strip primed steel items to bare metal where site welding is required.

Supply setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A.
B.

mm|o 0

Install items plumb and level, accurately fitted, free from distortion or defects.

Provide for erection loads, and for sufficient temporary bracing to maintain true alignment
until completion of erection and installation of permanent attachments.

Field weld components indicated on drawings and/or on shop drawings.
Perform field welding in accordance with AWS D1.1/D1.1M.
Obtain approval prior to site cutting or making adjustments not scheduled.

After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except
surfaces to be in contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.

B.

Maximum Offset From True Alignment: 1/4 inch.

05 5000-6 METAL FABRICATIONS
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C. Maximum Out-of-Position: 1/4 inch.
END OF SECTION
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SECTION 05 5100
METAL STAIRS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.
E.

Interior ornamental stairs.

Interior exit stairs.

Stairs with metal treads.

Structural steel stair framing and supports.

Handrails and guards.

1.02 RELATED REQUIREMENTS

A.

monow

F.

G.
H.

Section 03 3000 - Cast-in-Place Concrete: Concrete fill in stair pans; mesh reinforcement for
landings.

Section 04 2000 - Unit Masonry: Placement of metal fabrications in masonry.
Section 05 5000 - Metal Fabrications.
Section 05 5305 - Gratings and Floor Plates: Floor Plates at catwalks

Section 05 5213 - Pipe and Tube Railings: Metal handrails and balusters other than specified
in this section.

Section 096600 - Terrazzo treads.
Section 09 9000 - Paints and Coatings
Division 26 - LED Lighting integral to handrails.

1.03 REFERENCE STANDARDS

A. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel
Building Structures; 2006.

B. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling; 2016.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless; 2012.

E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

F. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength
Carbon Steel Plates; 2013.

G. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

H. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2014.

I.  ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy,
High-Strength Low-Alloy, and Alloy Steel Floor Plates; 2015.

J.  ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings; 2013.
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K. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for
Buildings; 2000 (Reapproved 2006).

L. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and
Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

M. ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines; 2002.

N. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

0. AWS DI.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).

P. NAAMM AMP 510 - Metal Stairs Manual; 1992, Fifth Edition.

Q. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

R. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.

1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net
weld lengths.
2. Include the design engineer's stamp or seal on each sheet of shop drawings.

B. Delegated Design Data: As required by authorities having jurisdiction.

C. Welders' Certificates.

D. Fabricator's Qualification Statement: Provide documentation showing steel fabricator is

certified under AISC 201.

1.05 QUALITY ASSURANCE

A.

E.

Structural Designer Qualifications: Professional Structural Engineer experienced in design of
this work and licensed in the State of Delaware, or personnel under direct supervision of such
an engineer.

Drawing review: Structural Engineer of Record will review shop drawings for conformance
with the contract documents and the loads specified. Corrections to the shop drawings required
by Engineer's review shall not constitute a change in contract amount for pricing and detailing.

Welder Qualifications: Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

Fabricator Qualifications:
1. A qualified steel fabricator that is certified by the American Institute for Steel
Construction (AISC) under AISC 201.

A company specializing in manufacturing products specified in this section, with not less than
ten years of documented experience.

PART 2 PRODUCTS
2.01 METAL STAIRS - GENERAL

A.

05 5100-2

Metal Stairs: Provide stairs of the design specified, complete with landing platforms, vertical

and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other

and to building structure.

1. Regulatory Requirements: Provide stairs and railings complying with the most stringent
requirements of local, state, and federal regulations; where requirements of the contract
documents exceed those of regulations, comply with the contract documents.

METAL STAIRS
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Handrails: Comply with applicable accessibility requirements of ADA Standards.
Structural Design: Provide complete stair and railing assemblies complying with the
applicable local code.

a. Refer to structural drawings for stair construction notes and design loads.
Dimensions: As indicated on drawings.

Shop assemble components; disassemble into largest practical sections suitable for
transport and access to site.

No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:

1.

Architectural (Stairs A and F): All joints as inconspicuous as possible, whether welded or

mechanical.

a. Welded Joints: Continuously welded and ground smooth and flush.

b. Mechanical Joints: Butted tight, flush, and hairline; concealed fastenings only.

c. Exposed Edges and Corners: Eased to small uniform radius.

d. Metal Surfaces to be Painted: Sanded or ground smooth, suitable for highest quality
gloss finish.

Commercial (typical unless otherwise noted): Exposed joints as inconspicuous as

possible, whether welded or mechanical; underside of stair is covered by soffit IS NOT

considered exposed to view.

a. Welded Joints: Intermittently welded on back side, filled with body putty, and

sanded smooth and flush.

Welds Exposed to View: Ground smooth and flush.

Mechanical Joints: Butted tight, flush, and hairline.

Bolts Exposed to View: Countersunk flat or oval head bolts; no exposed nuts.

Exposed Edges and Corners: Eased to small uniform radius.

Metal Surfaces to be Painted: Sanded or ground smooth, suitable for satin or matte

finish.

Service (access stairs to penthouse mechanical areas, stage area catwalks): Exposed

joints tight with face surfaces aligned; underside of stair not covered by soffit is not

considered exposed to view.

a. Welded Joints: Welded on back side wherever possible.

b. Welds Exposed to View: Ground smooth; not required to be flush.

c. Bolts Exposed to View: Countersunk flat or oval head bolts; no exposed nuts or
screw threads.

d. Metal Surfaces to be Painted: Sanded smooth, suitable for satin or matte finish.

R

C. Fasteners: Same material or compatible with materials being fastened; type consistent with
design and specified quality level.

D. Anchors and Related Components: Same material and finish as item to be anchored, except
where specifically indicated otherwise; provide all anchors and fasteners required.

2.02 METAL STAIRS WITH PRECAST TERRAZZO TREADS AND LANDINGS (STAIRS A & F)
A. Jointing and Finish Quality Level: Architectural, as defined above.
B. Risers: Closed.

C. Treads: Metal pan with precast terrazzo tread.

1. Precast Concrete Terrazzo Tread Thickness: 2 inches, minimum. See Section 096616.
2. Tread Pan Material: Steel sheet.
METAL STAIRS 05 5100-3
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L.
J.

3. Tread Pan Thickness: As required by design; 14 gage, 0.075 inch minimum.
4.  Pan Anchorage to Stringers: Continuously welded, from top or bottom.

Risers: Same material and thickness as tread pans.
1. Riser/Nosing Profile: As shown on drawings.

Stringers: Steel plate.
1. Stringer Depth: As indicated on drawings.

Landings: Same construction as treads, supported and reinforced as required to achieve design
load capacity, with precast terrazzo landings.

Railings: Steel mesh railings.
Guards - As shown on drawings.
Finish: Shop- or factory-prime painted.

Under Side of Stair: Not exposed to view.

2.03 EXIT STAIRS (TYPICAL, U.O.N)

A.
B.
C.

e

G.
H.
L.

=

Jointing and Finish Quality Level: Commercial.
Risers: Closed.

Treads: Metal pan with concrete fill..

Concrete Depth: 2 inches.

Tread Pan Material: Steel sheet.

Tread Pan Thickness: As required by design; 14 gage, 0.075 inch minimum.
Pan Anchorage to Stringers: Continuously welded, from top or bottom.
Concrete Reinforcement: None.

Concrete Finish: For resilient floor covering.

AN e

Risers: Same material and thickness as tread pans.

1. Riser/Nosing Profile: Vertical riser with underside of nosing sloped up from bottom of
tread pan at not less than 60 degrees from horizontal, with rounded top of nosing of
minimum radius.

2. Nosing Depth: Not more than 1 inch overhang.

3. Nosing Return: Flush with top of concrete fill, not more than 1/2 inch wide.

Stringers: Rolled steel channels.
1. Stringer Depth: 12 inches.
2.  End Closure: Sheet steel of same thickness as risers welded across ends.

Landings: Similar construction, using corrugated steel decking for concrete fill, supported and
reinforced as required to achieve design load capacity.

Railings: As shown on drawings and specified below.
Guards - As shown on drawings and specified below.
Finish: Shop- or factory-prime painted.

Under Side of Stair: Not exposed to view.

2.04 METAL SERVICE STAIRS WITH METAL TREADS

A.
B.
C.

05 5100-4

Jointing and Finish Quality Level: Service, as defined above.
Risers: Closed.

Treads: Checkered steel plate.
1.  Tread Thickness: 1/4 inch, minimum.

METAL STAIRS
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2. Anchorage to Stringers: Welded or bolted to carrier angles welded or bolted to stringers.

Risers: Steel sheet.
1. Riser Thickness: As required by design; 14 gage, 0.075 inch minimum.
2. Riser/Nosing Profile: Sloped riser with rounded nosing of minimum radius.

Stringers: Rolled steel channels.
1. Stringer Depth: 10 inches.
2. End Closure: Sheet steel of same thickness as risers welded across ends.

Landings: Same construction as treads, supported and reinforced as required to achieve design
load capacity.

Railings: Steel pipe railings.
Finish: Shop- or factory-prime painted.

2.05 ORNAMENTAL STAIRS HANDRAILS AND GUARDS

A.
B.

Wall-Mounted Rails: Decorative stainless steel, Type 304, satin finish.

Guards:
1. Top Rails, Posts and Handrails: Decorative stainless steel, Type 304, satin finish.
2.  Metal Rail Infill:
a. Banker Wire; 1-62: www.bankerwire.com
1) Weave size: 1.81” square openings, lock crimp, 0.38" overall thickness.
2) Alloy: Stainless steel, Type 304.
3) Percentage of open area: 81.7
b. The Western Group; Woven Wire: www.architecturalwire.com.
1) Style: Himalayan Foothills III
2) Weave size: 2” square openings, 3 Gauge (.244”)
3) Alloy: Stainless steel, Type 304.
4) Percentage of open area: 79.4
c. McNICHOLS Quality Square Weave Wire Mesh.
1) Item: 3893920041
2) Weave Size: 2" Square Opening, 0.250" Wire Diameter, Lockcrimp Weave
3) Alloy: Stainless Steel Type 304
4) Percentage of open area: 79
3. Panel Clips: C. R. Laurence; CRL Z Series, rounded, brushed stainless steel.

2.06 EXIT STAIRS HANDRAILS AND GUARDS

A. Wall and Post-Mounted Handrails: Stainless Steel, Round pipe unless otherwise indicated.
1. Outside Diameter: 1-1/4 inch, minimum, to 1-1/2 inches, maximum.
B. Guards:
1. Top Rails: Stainless steel, round pipe unless otherwise indicated.
a. Outside Diameter: 1-1/2 inch, minimum, to 2 inches, maximum.
2. Infill at Picket Railings: Vertical pickets.
a. Horizontal Spacing: Maximum 4 inches on center.
b. Material: Solid steel bar.
c. Shape: Square.
d. Size: 1/2 inch square.
e. Top Mounting: Welded to steel channel at underside of top rail.
f.  Bottom Mounting: Welded to 1-1/2" square bottom rail.
3. End and Intermediate Posts: Square tube.
METAL STAIRS 05 5100-5
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a. Horizontal Spacing: As required to meet design loads.
b. Mounting: Welded to top surface of stringer.

2.07 MATERIALS
A. Steel Sections: ASTM A 36/A 36M.

B. Steel Tubing: ASTM A500/A500M or ASTM A501/A501M structural tubing, round and
shapes as indicated.

Steel Plates: ASTM A6/A6M or ASTM A283/A283M.
Pipe: ASTM A 53/A 53M, Grade B Schedule 40, black finish.

E. Ungalvanized Steel Sheet: Hot- or cold-rolled, except use cold-rolled where finished work will
be exposed to view.
1. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Designation CS (commercial steel);
SS (Structural), Grade 33.
2. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Designation CS (commercial steel);
SS (Structural), Grade 33, Typel.

F. Checkered Plate: ASTM A786/A786M, rolled steel floor plate; manufacturer's standard
pattern.

G. Concrete Fill: Type specified in Section 03 3000.
2.08 ACCESSORIES

A. Steel Bolts, Nuts, and Washers: ASTM F3125/F3125M, Type 1, and galvanized to ASTM
A153/A153M where connecting galvanized components.

B. Steel Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1.
C. Welding Materials: AWS D1.1/D1.1M; type required for materials being welded.

D. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.09 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

o 0

B. Do not prime surfaces in direct contact with concrete or where field welding is required.

C. Prime Painting: Use specified shop- and touch-up primer.
1. Preparation of Steel: In accordance with SSPC-SP 2, Hand Tool Cleaning.
2. Number of Coats: Two.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION
A. When field welding is required, clean and strip primed steel items to bare metal.
B. Supply items required to be embedded in masonry with setting templates.
3.03 INSTALLATION
A. Install components plumb and level, accurately fitted, free from distortion or defects.
B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.

C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

05 5100-6 METAL STAIRS
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D. Provide welded field joints where specifically indicated on drawings. Perform field welding in
accordance with AWS D1.1/D1.1M.

E. Other field joints may be either welded or bolted provided the result complies with the
limitations specified for jointing quality levels.

F. Obtain approval prior to site cutting or creating adjustments not scheduled.

G. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.

3.04 TOLERANCES
A. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch.
END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Wall mounted handrails.

Free-standing railings at steps.

1.02 RELATED REQUIREMENTS

A.
B.

C.
D.

Section 05 5100 - Metal Stairs: Handrails other than those specified in this section.

Section 09 2116 - Gypsum Board Assemblies: Placement of backing plates in stud wall
construction.

Section 09 9000 - Paints and Coatings
Division 26: LED Lighting integral to handrails.

1.03 REFERENCE STANDARDS

A.

B.

E.

F.

ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

ASTM AS53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless; 2012.

ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings; 2013.

ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for
Buildings; 2000 (Reapproved 2006).

SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

1.04 SUBMITTALS

A.
B.

C.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.

Samples: Submit two, 12 inch long samples of handrail. Submit two samples of elbow, wall
bracket, and end stop.

PART 2 PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A.

B.

Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

Distributed Loads: Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction,
without damage or permanent set.

Concentrated Loads: Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.

PIPE AND TUBE RAILINGS 05 5213-1
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D.

E.

Allow for expansion and contraction of members and building movement without damage to
connections or members.

Dimensions: See drawings for configurations and heights.

Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 ORNAMENTAL HANDRAILS AND GUARDS

A.
B.

Wall-Mounted Rails: Decorative stainless steel, Type 304, satin finish.

Guards:
1. Top Rails, Posts and Handrails: Decorative stainless steel, Type 304, satin finish.
2.  Metal Rail Infill:
a. Banker Wire; 1-62: www.bankerwire.com
1) Weave size: 1.81” square openings, lock crimp, 0.38" overall thickness.
2) Alloy: Stainless steel, Type 304.
3) Percentage of open area: 81.7
b. The Western Group; Woven Wire: www.architecturalwire.com.
1) Style: Himalayan Foothills III
2) Weave size: 2” square openings, 3 Gauge (.244”)
3) Alloy: Stainless steel, Type 304.
4) Percentage of open area: 79.4
c. McNICHOLS Quality Square Weave Wire Mesh.
1) Item: 3893920041
2) Weave Size: 2" Square Opening, 0.250" Wire Diameter, Lockcrimp Weave
3) Alloy: Stainless Steel Type 304
4) Percentage of open area: 79
3. Panel Clips: C. R. Laurence; CRL Z Series, rounded, brushed stainless steel.

Locations:
1. Theater (public areas)
2.  Performing Arts Center Lobby

2.03 STEEL RAILING SYSTEM (TYPICAL, U.O.N.)

A.

B.

05 5213-2

Exterior railings and guards:
1. Stainless steel.

Interior railings and guards:
1. Painted steel, with stainless steel handrails and top guard.
2. Wall and Post-Mounted Handrails: Stainless Steel, Round pipe unless otherwise
indicated.
a. Outside Diameter: 1-1/4 inch, minimum, to 1-1/2 inches, maximum.
3. Guards:
a. Top Rails: Stainless steel, round pipe unless otherwise indicated.
1) Outside Diameter: 1-1/2 inch, minimum, to 2 inches, maximum.
b. Infill at Picket Railings: Vertical pickets.
1) Horizontal Spacing: Maximum 4 inches on center.

PIPE AND TUBE RAILINGS
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2) Material: Solid steel bar.
3) Shape: Square.
4) Size: 1/2 inch square.
5) Top Mounting: Welded to steel channel at underside of top rail.
6) Bottom Mounting: Welded to 1-1/2" square bottom rail.
c. End and Intermediate Posts: Square tube.
1) Horizontal Spacing: As required to meet design loads.
2) Mounting: Welded to top surface of stringer.

Steel Tube: ASTM A500/A500M, Grade B cold-formed structural tubing.
Steel Pipe: ASTM A53/A53M, Grade B Schedule 80, black finish.

Welding Fittings: Factory- or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

Exposed Fasteners: No exposed bolts or screws.
Straight Splice Connectors: Steel concealed spigots.

Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.04 FABRICATION

A.

B.
C.

Accurately form components to suit specific project conditions and for proper connection to
building structure.

Fit and shop assemble components in largest practical sizes for delivery to site.

Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to
accommodate site assembly and installation.

Welded Joints:

1. Exterior Components: Continuously seal joined pieces by continuous welds. Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components: Continuously seal joined pieces by continuous welds.

3. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

PART 3 EXECUTION
3.01 EXAMINATION

A.

Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A.
B.

Clean and strip primed steel items to bare metal where site welding is required.

Supply items required to be cast into concrete or embedded in masonry with setting templates,
for installation as work of other sections.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.
C. Install railings in compliance with ADA Standards for accessible design at applicable
locations.
PIPE AND TUBE RAILINGS 05 5213-3
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D. Anchor railings securely to structure.

E. Field weld anchors as indicated on shop drawings. Touch-up welds with primer. Grind welds
smooth.

F. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush
countersunk fastenings.

3.04 TOLERANCES
A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch.
C. Maximum Out-of-Position: 1/4 inch.

END OF SECTION
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SECTION 05 5305
GRATINGS AND FLOOR PLATES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Flat surface floor, stair tread, and catwalk plating.

B. Perimeter closure.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications. Catwalk structural framing.
1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

B. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy,
High-Strength Low-Alloy, and Alloy Steel Floor Plates; 2015.

C. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2012.

D. ASTM B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or
Cold-Finished Bar, Rod, and Wire (Metric); 2012.

E. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.
F. AWS DI1.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).
G. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
H. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide span and deflection tables.

C. Shop Drawings: Indicate details of component supports, openings, perimeter construction
details, and tolerances.
1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net
weld lengths.

D. Welders' Certificates: Submit certification for welders employed on the project, verifying
AWS qualification within the previous 12 months.

E. Manufacturer's Installation Instructions: Indicate special requirements for opening and
perimeter framing.

1.05 QUALITY ASSURANCE

A. Designer Qualifications: Design catwalk framing and plates under direct supervision of a
Professional Structural Engineer experienced in design of this type of work and licensed in the
State in which the Project is located.

PART 2 PRODUCTS
2.01 PERFORMANCE REQUIREMENTS
A. Conform to applicable code for loading requirements.

B. Maximum Allowable Deflection Under Live Load: 1/240 of span; size components by single
support design.

GRATINGS AND FLOOR PLATES 05 5305-1
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2.02 MATERIALS

A. Steel Floor Plate: ASTM A786/A786M; Checkered Plate: rolled steel floor plate;
manufacturer's standard pattern..

Steel For Welding or Riveting: ASTM A36/A36M, unfinished, of shapes indicated.
Steel Framing: ASTM A36/A36M shapes, unfinished.

Cross Bars: ASTM B211 (ASTM B211M) solid bars.

Welding Materials: AWS D1.1/D1.1M; type required for materials being welded.

Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.03 ACCESSORIES
A. Perimeter Closure: ASTM A36 angle shape for toe kick.
2.04 FABRICATION

A. Fabricate plates to accommodate design loads.

mmoaw

B. Fabricate support framing for openings.
C. Top Surface: Checkered Plate: rolled steel floor plate; manufacturer's standard pattern..
2.05 FINISHES
A. Prepare surfaces to be primed in accordance with SSPC-SP 2.
B. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
C. Do not prime surfaces in direct contact with concrete or where field welding is required.
D. Prime paint items with one coat.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated on drawings.
B. Verify that opening sizes and dimensional tolerances are acceptable.
C. Verify that supports are correctly positioned.
3.02 INSTALLATION
A. Install components in accordance with manufacturer's instructions.
B. Place frames in correct position, plumb and level.
C. Anchor by welding.
D. Secure to prevent movement.
END OF SECTION
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SECTION 05 5800
ARCHITECTURAL METAL COLUMN COVERS
PART 1 - GENERAL
1.01 SUMMARY
A. Extent of Column Covers System as shown on drawings and schedules
B. Drawings and general provisions of the Contract Documents apply to work of this section.
1.02 SUBMITTALS

A. Submit complete shop drawings indicating quantities, dimensions, finishes, and attachment
details.

B. Submit manufacturer’s product data, specification, and installation instructions.

C. Submit color and finish samples to verify color, pattern and finish specified. Standard sample
sizeis 57 x 7.
1.03 QUALITY ASSURANCE

A. Manufacturer shall have a minimum of 5 years’ experience in manufacturing architectural
metals.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the project site in manufacturer's original packaging, properly labeled for
identification and installation purposes.

B. Store in location to avoid damage from job-site traffic, direct sunlight, moisture, stacking or
other job-site contaminates.

C. Handle components to avoid denting or scratching of finished surfaces.
1.05 WARRANTY

A. Provide manufacturer’s warranty against defects in material and workmanship for a period of
one year.

PART 2 - PRODUCTS
2.01 MANUFACTURER

A. Acceptable products include column covers manufactured by:
1. Fry Reglet Corp.
1377 Stonefield Court
Alpharetta, GA 30004
Phone: 800-955-2343
Email: sales@fryreglet.com
2. Moz Designs, Inc.
711 Kevin Court,
Oakland, CA 94621
Phone: 510-632-0853
Email: info@mozdesigns.com
3.  Firestone Building Products
a. 1001 Lund Blvd
b. Anoka, MN 55330
c. Phone 800-426-7737
d. www.firestonebpco.com
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B. Substitutions: See Section 01 6000 Materials and Equipment.
2.02 PRODUCTS
A. Type 1 Basis of Design: Fry Reglet Corp., Model KS.

1.

Material

a. Stainless steel: Type 304 stainless steel, complying with ASTM A789.
b. Thickness: 14 ga

c. Finish: 5-WL dimensional pattern.

Manufactured Parts

a. Full Round in two sections.

Diameter/Size: Refer to drawings for dimensions.

Height: Refer to drawings for dimensions.

Vertical joints: Soft V butt joints.

Options:

1) Recessed Base (RB) 6” brushed stainless.

At each column cover, provide Fry Reglet Corp. Reveal Wall Angle Column Ring for
acoustical or gypsum board ceilings as required.

a. Reveal: 3/4" x 3/4"

b. Application: Drywall or Acoustical as required.

c. Finish: White baked enamel.

oo o

B. Type 2 Basis of Design: Fry Reglet Corp., Model KS.

1.

Material

a. Galvanized steel: Commercial grade electro- galvanized steel meeting ASTM AS525,
Coating Designation A-40 or A-60 with surfaces chemically treated for paint
adhesion in accord with ASTM D2092, Method A, crystalline zinc phosphate
treatment.

Thickness: 14 gage.

Finish: primed for field finishing.

Joint type: Vertical: Soft V Butt joint.

Ceiling detail: Adjustable inset reveal.

Floor detail: Fixed inset base reveal.

g. Diameter: Refer to drawings for dimensions.

At each column cover, provide Fry Reglet Corp. Reveal Wall Angle Column Ring for
acoustical or gypsum board ceilings as required.

a. Reveal: 3/4" x 3/4"

b. Application: Drywall or Acoustical as required.

c. Finish: White baked enamel.

o ao o

C. Type 3 Basis of Design: Firestone Building Products, Series 200.

05 5800-2

1.

Material

a.  Aluminum plate, Type 5052 alloy complying with ASTM B209.

b.  Thickness: 0.090 inch.

c. Finish: Coating shall be Coil-Coated Fluorocarbon Resin utilizing 70% Kynar 500 or
Hylar 5000 resins.
1) Color: custom color to match curtainwall system.

d. Joint type: Vertical: Soft V Butt joint, with 1/2" caulked joints at intersections and
panel ends.

e. Floor detail: Reveal

f.  Configuration and Size: Square and rectangular, with eased edges. See drawings.
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Fabriction

1. Form column covers to specified dimensions and diameters as indicated on shop
drawings.

Provide column covers in sections a maximum 12'-0" tall per section.

Provide additional sections to achieve finished heights above 12'-0".

Columns shall have no exposed fasteners unless specified.

Provide additional bracing components as necessary to stiffen substructure and insure
solid mid-span bracings and connections. (By others)

A

PART 3 - EXECUTION
3.01 EXAMINATION

A.

B.

C.
D.

Examine job-site conditions for conditions that may adversely affect installation of column
covers.

Verify dimensions of column covers prior to installation to assure compatibility with job-site
conditions.

Verify post structure is plumb, level, and parallel prior to installation of column covers.

Visually examine finished surfaces to assure that blemished or dented surfaces are not present
prior to installation.

3.02 PREPARATION

A.

Verify/coordinate with other trades prior to installation insofar as they are affected by column
cover installation.

3.03 INSTALLATION

A.

B.

Install components in accord with manufacturer's installation instructions and approved shop
drawings.

Anchor components to related structures such as floors, walls and beams as indicated on
approved shop drawings. Use anchors with holding strength to provide a solid installation.
Use only plated, galvanized or stainless steel anchors.

3.04 CLEANING

A.

B.
C.

Remove protective coverings and clean column covers to remove adhesives and tape residue.
Test all solvents on non-exposed surfaces prior to use.

1. For painted surfaces, use a mild detergent solution on a soft cloth.

2. For stainless steel, use a glass cleaner and a soft cloth.

3. For other surfaces, contact manufacturer for proper cleaning procedures.

Visually inspect all exposed surfaces for scratches or blemishes.

Protect column covers from damage during remainder of construction period.

3.05 SCHEDULE

A. Type 1 Column Covers: Performing Arts Center Lobby, Cafeteria, Stair A, Stair F, and other
locations as indicated.
B. Type 2 Column Covers: Middle School Commons; other locations as indicated.
C. Type 3 Column Covers: Vestibules, Gym Lobby, and other locations adjacent to curtainwall
or storefront framing.
END OF SECTION
ARCHITECTURAL METAL COLUMN 05 5800-3
COVERS
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SECTION 05 7000
DECORATIVE METAL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Factory-painted, expanded metal ceiling panels and support.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications: Supports.
1.03 REFERENCE STANDARDS

A. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2014.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Meeting: Schedule and conduct a preinstallation meeting one week before
starting work of this section. Attendees shall include, but not be limited to:
1. Contractor.
2. Architect.
3. Owner's representative.
4.  Other subcontractors of adjacent work.

1.05 SUBMITTALS

A. Product Data: Submit manufacturer's product data including description of materials,
components, finishes, fabrication details, glass, anchors, and accessories.

B. Shop Drawings: Indicate system elevations and sections, details of profile, dimensions, sizes,
connection attachments, anchorage, size and type of fasteners, and accessories. Indicate anchor
and joint locations, connections, transitions, and terminations.

C. Samples: Submit one (1) of each item below for each type and condition shown.
1. Expanded metal ceiling panel material: 12 inch by 12 inch with panel edge.
2. Color selector.

1.06 MOCK-UP

A. Provide mock-up of decorative ceiling panel, 4 feet long by 4 feet wide, illustrating each type
of material, cladding, and finish.

B. Locate where directed.
C. Mock-up may remain as part of the Work.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in protective coverings and packaging.
B. Protect materials against damage during transit, delivery, storage, and installation at site.

C. Inspect materials upon delivery for damage. Repair damage to be indistinguishable from
undamaged areas; if damage cannot be repaired to be indistinguishable from undamaged parts
and finishes, replace damaged items.

D. Prior to installation, store materials and components under cover, in a dry location.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Decorative Metal Ceiling:

DECORATIVE METAL 05 7000-1
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1.  McNichols Co.

2.02 EXPANDED METAL CEILING SYSTEM

A.

B.

Expaned metal panels, cut to size and factory finished, supported from cold-formed steel
armature.

Metal panels:

1. 1/2" x 18 ga. mild steel A36 flattened expanded sheet.
a. McNichols Part No. 5600121848

Finish:

1. Factory applied powder coat finish to fabricated panels.

2. Color: To be selected from full color range.

3. Supporting Armature: Flat black painted finish.

2.03 ACCESSORIES

A.

B.
C.
D.

Anchors and Fasteners: Provide anchors and other materials as required to attach to structure;
where exposed fasteners are unavoidable provide flush fasteners.
1. For anchorage to stud walls, provide backing plates for bolting anchors.

Carbon Steel Bolts and Nuts: ASTM A307.
Sealant: Silicone; black.

Finish Touch-Up Materials: As recommended by manufacturer for field application.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B
C
D.
E

Verify that substrate and site conditions are acceptable and ready to receive work.
Verity field dimensions of locations and areas to receive work.

Notify Architect immediately of conditions that would prevent satisfactory installation.
Do not proceed with work until detrimental conditions have been corrected.

Furnish components to be installed in other work to installer of that other work, including but
not limited to blocking, sleeves, inserts, anchor bolts, embedded plates and supports for
attachment of anchors.

3.02 PREPARATION

A.

B.

Review installation drawings before beginning installation. Coordinate diagrams, templates,
instructions and directions for installation of anchorages and fasteners.

Clean surfaces to receive units. Remove materials and substances detrimental to the
installation.

3.03 INSTALLATION

A.
B.

05 7000-2

Comply with manufacturer's drawings and written instructions.

Install components accurately fitted, free from distortion or defects and with tight joints, except
where necessary for expansion.

Anchor securely to structure.

Conceal anchor bolts and screws whenever possible. Where not concealed, use flush
fastenings.

DECORATIVE METAL
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3.04 CLEANING

A. Metal: Clean exposed metal finishes with potable water and mild detergent, in accordance
with manufacturer recommendations; do not use abrasive materials or chemicals, detergents or
other substances that may damage the material or finish.

3.05 PROTECTION
A. Protect installed components and finishes from damage after installation.

B. Repair damage to exposed finishes to be indistinguishable from undamaged areas.
1. If damage to finishes and components cannot be repaired to be indistinguishable from
undamaged finishes and components, replace damaged items.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.
1.02 RE

A.
B.

Roofing nailers.
Preservative treated wood materials.
Fire retardant treated wood materials.

Concealed wood blocking, nailers, and supports.

LATED REQUIREMENTS

Section 03 3000 - Cast-in-Place Concrete: Setting anchors in concrete.

Section 07 2500 - Weather Barriers: Air barrier over sheathing.

1.03 REFERENCE STANDARDS

A.

B.

C.

D.
E.
F.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

ASTM D2898 - Standard Test Methods for Accelerated Weathering of Fire-Retardant-Treated
Wood for Fire Testing; 2010.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

AWPA Ul - Use Category System: User Specification for Treated Wood; 2012.
PS 1 - Structural Plywood; 2009.
PS 20 - American Softwood Lumber Standard; 2010.

1.04 SUBMITTALS

A.
B.

C.

G.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

Product Data: Provide technical data on wood preservative materials and application
instructions.

ABAA Field Quality Control Submittals: Submit third-party reports of testing and inspection
required by ABAA QAP.

Manufacturer's Certificate: Certify that wood products supplied for rough carpentry meet or
exceed specified requirements.

ABAA Manufacturer Qualification: Submit documentation of current evaluation of proposed
manufacturer and materials.

ABAA Installer Qualification: Submit documentation of current contractor accreditation and
current installer certification. Keep copies of all contractor accreditation and installer
certification on site during and after installation. Present on-site documentation upon request.

Warranty: Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Evaluated Materials Program (EAP);
www.airbarrier.org/#sle: Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture. Use secondary materials approved in writing by primary
material manufacturer.

ROUGH CARPENTRY 06 1000-1
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1.06 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1. Ifno species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency: Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS
A. Sizes: Nominal sizes as indicated on drawings, S48S.
B. Moisture Content: S-dry or MC19.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber: S48, No. 2 or Standard Grade.
2. Boards: Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Roof Sheathing: Plywood, PS 1
1.  Bond Classification: Exterior.
2. Span Rating: 32.
3. Performance Category: 5/8 PERF CAT.

B. Communications and Electrical Room Mounting Boards: PS 1 A-D plywood, or medium
density fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E&4.

C. Other Applications:
1.  Plywood Concealed From View But Located Within Exterior Enclosure: PS 1, C-C
Plugged or better, Exterior grade.
2. Other Locations: PS 1, C-D Plugged or better.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1.  Metal and Finish: Hot-dipped galvanized steel complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.
2. Drywall Screws: Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.
3. Anchors: Toggle bolt type for anchorage to hollow masonry.

06 1000-2 ROUGH CARPENTRY
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2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood: Comply with requirements of AWPA Ul - Use Category
System for wood treatments determined by use categories, expected service conditions, and
specific applications.

1.

Fire-Retardant Treated Wood: Mark each piece of wood with producer's stamp indicating
compliance with specified requirements.

Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Fire Retardant Treatment:

1.

Manufacturers:

a. Arch Wood Protection, Inc: www.wolmanizedwood.com.

b. Hoover Treated Wood Products, Inc: www.frtw.com.

c. Koppers, Inc: www.koppers.com.

d. Substitutions: See Section 01 6000 - Product Requirements.

Exterior Type: AWPA U1, Category UCFB, Commodity Specification H, chemically

treated and pressure impregnated; capable of providing a maximum flame spread index of

25 when tested in accordance with ASTM E84, with no evidence of significant

combustion when test is extended for an additional 20 minutes both before and after

accelerated weathering test performed in accordance with ASTM D2898.

a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for
lumber and 15 percent for plywood.

b. Treat plywood panels that are a substrate for PVC trim.

c. Treat other rough carpentry items as indicated.

d. Do not use treated wood in direct contact with the ground.

Interior Type A: AWPA Ul, Use Category UCFA, Commodity Specification H, low

temperature (low hygroscopic) type, chemically treated and pressure impregnated;

capable of providing a maximum flame spread index of 25 when tested in accordance

with ASTM E84, with no evidence of significant combustion when test is extended for an

additional 20 minutes.

a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for
lumber and 15 percent for plywood.
Treat rough carpentry items as indicated .

c. Do not use treated wood in applications exposed to weather or where the wood may
become wet.

C. Preservative Treatment:

1. Manufacturers:
a. Arch Wood Protection, Inc: www.wolmanizedwood.com.
b. Koppers Performance Chemicals, Inc: www.koppersperformancechemicals.com.
c. Substitutions: See Section 01 6000 - Product Requirements.

2. Preservative Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category
UC3B, Commodity Specification A using waterborne preservative.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber in contact with flashing or waterproofing.
c. Treat lumber in contact with masonry or concrete.
d. Treat lumber less than 18 inches above grade.
e. Treat lumber in other locations as indicated.

ROUGH CARPENTRY 06 1000-3
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f.  Treat lumber used for wood blocking within cavity wall construction..

3. Preservative Pressure Treatment of Plywood Above Grade: AWPA Ul, Use Category
UC2 and UC3B, Commodity Specification F using waterborne preservative.

Kiln dry plywood after treatment to maximum moisture content of 19 percent.

Treat plywood in contact with flashing or waterproofing.

Treat plywood in contact with masonry or concrete.

Treat plywood less than 18 inches above grade.

Treat plywood in other locations as indicated.

f.  Treat plywood used for wood blocking within cavity wall construction..

°o a0 ow

PART 3 EXECUTION
3.01 INSTALLATION - GENERAL

A.
B.

C.

Select material sizes to minimize waste.

Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A.

B.

Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

Provide the following specific non-structural framing and blocking:
Cabinets and shelf supports.

Wall brackets.

Handrails.

Grab bars.

Towel and bath accessories.

Wall-mounted door stops.

Chalkboards and marker boards.

Wall paneling and trim.

9. Joints of rigid wall coverings that occur between studs.
10. TV and monitor mounts.

PN R L=

3.03 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.

3.04 INSTALLATION OF CONSTRUCTION PANELS

A. Roof and Wall Sheathing: Secure panels with long dimension perpendicular to framing

06 1000-4

members, with ends staggered and over firm bearing.
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1.  Atlong edges provide solid edge blocking where joints occur between roof framing
members.
2. Screw panels to framing; staples are not permitted.

B. Communications and Electrical Room Mounting Boards: Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into

studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated
assembly.

2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board
parallel to studs.
3. Install adjacent boards without gaps.

3.05 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.
3.06 CLEANING
A. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.
B. Prevent sawdust and wood shavings from entering the storm drainage system.
END OF SECTION
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SECTION 06 2000
FINISH CARPENTRY
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Finish carpentry items.
1. Custom plastic laminate and solid surfacing reception desks.
Solid surfacing window stools.
Standing and running wood trim.
Hang doors, install hardware.
Wood veneer paneling.
. Plastic laminate veneer paneling.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry: Support framing, grounds, and concealed blocking.
B. Section 06 6500 - Plastic Simulated Wood Trim
C. Section 12 3600 - Countertops, Backsplashes and Window Stools: Solid Surface material.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version
3.0; 2016.

D. AWPA Ul - Use Category System: User Specification for Treated Wood; 2012.
E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2009.
F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 SUBMITTALS

A. Product Data:
1.  Provide data on fire retardant treatment materials and application instructions.

IS

B. Shop Drawings: Indicate materials, component profiles, fastening methods, jointing details,
and accessories.
1. Provide the information required by AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS).
2. Include certification program label.

C. Samples: Plastic laminate for finish selection.
D. Samples: Submit two samples of wood trim 12 inch long.

E. Certificate: Submit labels and certificates required by quality assurance and quality control
programs.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications: Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.
1. Accredited participant in the specified certification program prior to the commencement
of fabrication and throughout the duration of the project.
2.  Single Source Responsibility: Provide and install this work from single fabricator.
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B. Quality Certification:
1. Provide labels or certificates indicating that the work complies with AWI/AWMAC/WI
(AWS) or AWMAC/WI (NAAWS) requirements for grade or grades specified.
2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4.  Submit certifications upon completion of installation that verifies this work is in
compliance with specified requirements.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect work from moisture damage.

PART 2 PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard: Premium Grade, in accordance with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS), unless noted otherwise.

B. Surface Burning Characteristics: Provide materials having fire and smoke properties as
required by applicable code.

C. Interior Woodwork Items:
1. Moldings, Bases, Casings, and Miscellaneous Trim: White Maple; prepare for
transparent finish.
2. Wall panels: White maple veneer plywood; prepare for transparent finish.
3. Window Stools and Aprons: Solid Surface Material.
4. Custom reception desks, plastic laminate finish.

2.02 WOOD-BASED COMPONENTS
A. Wood fabricated from old growth timber is not permitted.
2.03 LUMBER MATERIALS

A. Hardwood Lumber: White Maple species, quarter sawn, maximum moisture content of 6
percent, of quality suitable for transparent finish.

2.04 SHEET MATERIALS

A. Hardwood Plywood: Face species White Maple, quarter cut, book matched, medium density
fiberboard core; HPVA HP-1, Front Face Grade AA, Back Face Grade 1, glue type as
recommended for application.

2.05 PLASTIC LAMINATE MATERIALS
A. Plastic Laminate: NEMA LD 3, HGS; color as selected by Architect; satin finish.
B. Laminate Backing Sheet: NEMA LD 3, BKL; undecorated plastic laminate.

C. Laminate Adhesive: Type recommended by laminate manufacturer to suit application; not
containing formaldehyde or other volatile organic compounds.

2.06 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation: Suitable for the purpose; not
containing formaldehyde or other volatile organic compounds.

B. Concealed Joint Fasteners: Threaded steel.
2.07 ACCESSORIES
A. Primer: as specified in Section 09 9000.

B. Wood Filler: Solvent base, tinted to match surface finish color.
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2.08 WOOD TREATMENT

A. Fire Retardant Treatment (FR-S Type): Chemically treated and pressure impregnated; capable
of providing flame spread index of 25, maximum, and smoke developed index of 450,
maximum, when tested in accordance with ASTM E&84.

B. Wood Preservative by Pressure Treatment (PT Type): Provide AWPA Ul treatment using
waterborne preservative with 0.25 percent retainage.

C. Shop pressure treat wood materials requiring fire rating to concealed wood blocking.
D. Provide identification on fire retardant treated material.
E. Redry wood after pressure treatment to maximum 10 percent moisture content.

2.09 FABRICATION
A. Shop assemble work for delivery to site, permitting passage through building openings.
B. Cap exposed plastic laminate finish edges with material of same finish and pattern.

C. When necessary to cut and fit on site, provide materials with ample allowance for cutting.
Provide trim for scribing and site cutting.

D. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.
Fit corners and joints hairline; secure with concealed fasteners. Slightly bevel arises. Locate
counter butt joints minimum 2 feet from sink cut-outs.

E. Apply laminate backing sheet to reverse face of plastic laminate finished surfaces.
2.10 SHOP FINISHING
A. Apply wood filler in exposed nail and screw indentations.

B. On items to receive transparent finishes, use wood filler that matches surrounding surfaces and
is of type recommended for the applicable finish.

C. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS),
Section 5 - Finishing for grade specified and as follows:
1.  Transparent:
a. System - 11, Polyurethane, Catalyzed.
b. Sheen: Satin.

D. Back prime woodwork items to be field finished, prior to installation.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 INSTALLATION

A. Hang doors and install hardware.

B. Install work in accordance with AWI/AWMAC/WI (AWS) requirements for grade indicated.
C. Set and secure materials and components in place, plumb and level.
D

Carefully scribe work abutting other components, with maximum gaps of 1/32 inch. Do not
use additional overlay trim to conceal larger gaps.

e

Install interior wood trim with finish nails or finish screws, set for filler.

F. [Install solid surface window stools.
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G. Install PVC trim boards and paneling in accordance with manufacturer's instructions.
3.03 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment in accordance with manufacturer's instructions.

B. Brush apply one coats of preservative treatment on wood in contact with cementitious
materials. Treat site-sawn cuts.

C. Allow preservative to dry prior to erecting members.
3.04 PREPARATION FOR SITE FINISHING
A. Set exposed fasteners. Apply wood filler in exposed fastener indentations. Sand work smooth.

B. Before installation, prime paint surfaces of wood items or assemblies to be in contact with
cementitious materials.

3.05 TOLERANCES
A. Maximum Variation from True Position: 1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials: 1/32 inch.
END OF SECTION

06 2000-4 FINISH CARPENTRY
Revision 0 - 01/24/2018



Appoquinimink School District Fairview Campus — New Middle and
High School

SECTION 06 6500
PLASTIC SIMULATED WOOD TRIM
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cellular PVC Trim Boards and Panels for:
1. Cornices

2. Soffits
3. Fascia
4. Battens
5. Trim

1.02 RELATED SECTIONS
A. Section 06 1000 - Rough Carpentry: Blocking and substrates for PVC trim and panels.
B. Section 06 20 00 - Finish Carpentry.
C. Section 07 9200 - Joint Sealants
1.03 REFERENCES
A. ASTM D 792 - Density and Specific Gravity of Plastics by Displacement.
B. ASTM D 570 - Water Absorption of Plastics.
C. ASTM D 638 - Tensile Properties of Plastics.
D

ASTM D 790 - Flexural Properties of Unreinforced and Reinforced Plastics and Electrical
Insulating Materials.

ASTM D 1761 - Mechanical Fasteners in Wood.

ASTM D 5420 - Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen
by means of a Striker Impacted by a Falling Weight.

G. ASTM D 256 - Determining the Pendulum Impact Resistance of Plastics.

H. ASTM D 696 - Coefficient of Linear Thermal Expansion of Plastics Between minus 30
degrees C and plus 30 degrees C with a Vitreous Silica Dilatometer.

I.  ASTM D 635 - Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal
Position.

J. ASTM E 84 - Surface Burning Characteristics of Building Materials.

K. ASTM D 648 - Deflection Temperature of Plastics Under Flexural Load in the Edgewise
Position.

L. ASTM D 3679 - Standard Specification for Rigid Poly Vinyl Chloride (PVC) Siding.
M. ASTM D 2240 - Rubber Property - Durometer Hardness

N. ASTM D 3345 - Standard Test Method for Laboratory Evaluation of Wood and Other
Cellulosic Materials for Resistance to Termites.

1.04 SUBMITTALS

A. Submit under provisions of Section 01 3000 - Administrative Requirements.

<

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1.  Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

PLASTIC SIMULATED WOOD TRIM 06 6500-1
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C. Verification Samples: For each product specified, two samples, minimum size 6 inches (150
mm) long, representing actual product, color, and finish.

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer with a minimum of 5 years producing PVC trim
products.

B. Installer Qualifications: Installer with a minimum of 3 years experience with the installation of
PVC trim products.

C. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application
workmanship.
1. Finish areas designated by Architect.
2. Do not proceed with remaining work until workmanship, color, and sheen are approved
by Architect.
3. Refinish mock-up area as required to produce acceptable work.
4. Accepted mock-ups shall be comparison standard for remaining Work
5. Coordinate with Mock-Up specified in Section 04 2000.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products on a flat and level surface on a full shipping pallet. Handle materials to prevent
damage to product edges and corners.

B. Store materials under a protective covering to prevent jobsite dirt and residue from collecting
on the boards.

1.07 SEQUENCING

A. Ensure that products of this section are supplied to affected trades in time to prevent
interruption of construction progress.

1.08 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.09 WARRANTY

A. Provide manufacturer's transferable limited lifetime warranty against defects in manufacturing
that causes the products to rot, corrode, delaminate, or excessively swell from moisture.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Basis of Design: AZEK Trimboards: www.azek.com

B. Other Approved Manufacturers:
1. Versatex: www.versatex.com
2. Substitutions: See Section 01 6000: Materials and Equipment.

2.02 MATERIALS
A. PVC: Cellular PVC material with a small-cell microstructure and density of .55 grams/cm3.

B. Performance and physical characteristic requirements:
1. Physical:
a. Density: 0.55 g/cm3when tested in accordance with ASTM D 792.
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Water Absorption: Less then 0.50 percent when tested in accordance with ASTM D
570

2. Mechanical:

T D@ e a0 O

5=

e

Tensile Strength: 3582 psi when tested in accordance with ASTM D 638.

Tensile Modulus: 107,000 psi when tested in accordance with ASTM D 638.
Flexural Strength: 5179 psi when tested in accordance with ASTM D 790.

Flexural Modulus: 215,600 psi when tested in accordance with ASTM D 790.
Modulus of Elasticity: 209,500 psi when tested in accordance with ASTM D 638.
Elongation: 9.0 percent when tested in accordance with ASTM D 638.

Nail Hold: 398 1bf/in of penetration when tested in accordance with ASTM D 1761.
Compressive Strength: 6,553 psi (thickness dependent)

Compressive modulus: 2,305 1bf/in (thickness dependent)

Screw Hold: 240 1bf/in of penetration when tested in accordance with ASTM D
1761.

Staple Hold: 69 Ibf/in of penetration when tested in accordance with ASTM D 1761.
Gardner Impact: 34 In-1bs when tested in accordance with ASTM D 5420.

Notched Izod Impact: 0.270 Ft-Ibs/inch when tested in accordance with ASTM D
256.

Termite Resistance: Rating of 10 as tested in accordance with ASTM D 3345.
Hardness: 60+ when tested in accordance with ASTM D 2240.

Parking Garage Ceiling Soffit System: 225 psf when tested in accordance with UL
580.

3.  Thermal:

a.

c o

f.

Coefficient of Linear Expansion: 3.25 x 10-5 in/in/degrees F when tested in
accordance with ASTM D 696.

Burning Rate: Failed to Ignite when tested in accordance with ASTM D 635.

Flame Spread Index: 20 when tested in accordance with ASTM E 84.

Heat Deflection Temp (264 psi): 146 degrees F when tested in accordance with
ASTM D 648.

Heat Deflection Temp (66 psi): 153 degrees F when tested in accordance with ASTM
D 648.

Oil Canning (@ 140 degrees F: Passed when tested in accordance with ASTM D
648.

4.  Manufacturing Tolerances:

a
b
C.
d
e

Variation in component length: Minus 0.00 / plus 1.00.

Variation in component width: plus or minus 1/32 inch.

Variation in component thickness: plus or minus 1/32 inch.
Variation in component edge cut: plus or minus 2 degrees.
Variation in Density plus or minus 0.02 grams per cubic centimeter.

5. Workmanship, Finish, and Appearance:

a.

b.

Free Foam Cellular PVC that is homogeneous and free of voids, holes, cracks,
foreign inclusions and other defects. Edges must be square and top and bottom
surfaces shall be flat with no convex or concave deviation.
Uniform surface free from cupping, warping, and twisting.

C. SIMULATED WOOD TRIM
1.  PVC Trimboard: Cellular Foam Trimboard with Sealed Edge.

a. Nominal Width: as shown
b. Nominal Thickness:
PLASTIC SIMULATED WOOD TRIM 06 6500-3
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C.

1) 1 inch (3/4 inch actual size)
2) 5/4inch (1 inch actual size)
Finish:

1)  Smooth/Smooth finish

2. Sheet Board: Cellular PVC S4S (Smooth) Sheet. For use as sheet materials or to create
columns and gingerbread millwork.

a.
b.

d.

Size: as shown.
Thickness:

1) 3/4inch

Finish:

1)  Smooth/Smooth finish
Soffits: Vented.

D. ACCESSORIES
1. Fasteners:

a.

b.

Use 12 gauge stainless steel fasteners designed for wood trim and siding. Fastener
should have sufficient flexural and tensile strength to resist bending.

Use fasteners with thin shanks, blunt points, and full round heads that are long
enough to penetrate the substrate a minimum of 1-1/4 inches.

Do not use staples, small brads and wire nails. Avoid using fine threaded wood
screws and ring-shank fasteners.

Use standard nail guns with a pressure setting between 70 psi and 100 psi. The
recommended pressure depends on the type of gun, type of nail, ambient
temperature, and the substrate. Care should be taken not to overdrive the nail into the
material.

Pre-drilling is not typically required unless large fasteners are used or the product is
installed during temperatures below 40 degrees F.

Use two fasteners for every framing member for trimboard applications. Sheet and
trimboards 8 inches and wider require additional fasteners.

Install fasteners no more than 2 inches from the end of each board.

Avoid fastening simulated wood trim over hollow or uneven areas. Fasten onto flat,
solid substrates.

2. Adhesives: Finishing System.

a.

b.

98]

All bonded surfaces must be smooth, clean, and in complete contact with each other
for best results.

Adhere simulated wood trim to itself with PVC cement or cellular PVC adhesives to
prevent joint separation. Acceptable adhesives are PVC Trim Welder, IPS Weld-On
705 (white), and Zevo PVC Trim adhesive.

Scarf cut joints are recommended where applicable.

Bonded joints should be secured with fasteners and fastened with two rows on each
side of the joint.

When bonding simulated wood trim to other substrates, consult the adhesive
manufacturer to determine suitability.

Nail Hole Filler: Cortex plug system by Fasten Master.

4.  Sealants:

a.

06 6500-4

Use polyurethane, polymer blends or acrylic based sealants that do not contain
silicone as specified in Section 07 9200 - Joint Sealers.
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PART 3 EXECUTION

3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. Notify Architect of unsatisfactory preparation before proceeding.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Cutting:

1.  Simulated wood trim can be cut using standard woodworking saws. Conventional
carbide-tipped blades designed for cutting wood are preferred. Avoid using fine-tooth
metal-cutting blades.

2. Rough-cut edges are typically caused by excessive friction, poor board support, or worn
or improper tooling.

C. Dirilling:

1. Simulated wood trim can be drilled using standard woodworking drill bits. Do not use
drill bits made for rigid PVC.

2. Avoid frictional heat build-up.

3.  Remove shavings periodically from a drill hole as necessary.

D. Milling and Moulding:
1. Simulated wood trim can be milled or moulded using standard milling or moulding
machines found in millwork shops.
2. Rake angle 20 to 30 degrees. 25 degrees is recommended.
3. Cutting speed to be optimized with the number of knives and feed rate.

E. Routing:
1.  Simulated wood trim can be routed with virtually any piece of equipment used to rout
wood.

2. Carbide tipped router bits are recommended.
3. Machinery that allows for multiple cutting speeds will allow you to optimize the process
obtaining a smoother finished part.
F. Edge Finishing:
1. Traditional sanding, grinding or filing tools used for woodworking are preferred.
G. Nail Location:
1. For trimboard applications use two fasteners per framing member.
2. Use additional fasteners (3/4 inch preferred) for trimboard 8 inches and wider.
3. Install fasteners a maximum of 2 inches from the end of each board.

H. Expansion and Contraction:
1. Simulated wood trim expands and contracts with changes in temperature. Properly
fastening along the entire length is required to minimize expansion and contraction.
2. Allow 3/16 inch space per 18-foot run of trim for expansion and contraction.
Bond joints between pieces of simulated wood trim to eliminate separation.
4.  Allow expansion and contraction space at the ends of long runs.

(98]
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3.04 CLEANING:

A. Clean simulated wood trim with mild detergent and water, in accordance with manufacturers
instructions..

B. Products with pumice, such as Soft Scrub, may be applied with a nylon brush.
C. For more stubborn stains use a mild household cleaner and degreaser.
3.05 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.
END OF SECTION
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SECTION 07 1113
BITUMINOUS DAMPPROOFING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Bituminous dampproofing.

B. Protection boards.

C. Drainage panels.
1.02 REFERENCE STANDARDS

A. ASTM D41/D41M - Standard Specification for Asphalt Primer Used in Roofing,
Dampproofing, and Waterproofing; 2011 (Reapproved 2016).

B. ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as
Protective Coatings for Metal; 1997 (Reapproved 2011).

C. ASTM D1227 - Standard Specification for Emulsified Asphalt Used as a Protective Coating
for Roofing; 2013.

1.03 SUBMITTALS
A. Product Data: Provide properties of primer, bitumen, and mastics.

B. Manufacturer's Installation Instructions: Indicate special procedures and perimeter conditions
requiring special attention.

1.04 QUALITY ASSURANCE

A. Installer Qualifications: Company specializing in performing the work of this section with at
least three years of experience.

1.05 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
until dampproofing has cured.

PART 2 PRODUCTS
2.01 BITUMINOUS DAMPPROOFING

A. Bituminous Dampproofing: Cold-applied water-based emulsion; asphalt with mineral colloid
or chemical emulsifying agent; with or without fiber reinforcement; asbestos-free; suitable for
application on vertical and horizontal surfaces.

1. Composition - Vertical Application: ASTM D1227 Type Il or ASTM D1187/D1187M
Type L.
2. VOC Content: Not more than permitted by local, State, and federal regulations.

Applied Thickness: 1/16 inch, minimum, wet film.

4.  Products:

a. W.R.Meadows, Inc; Sealmastic Emulsion Type I (spray-grade):
www.wrmeadows.comy/sle.
b. Substitutions: See Section 01 6000 - Product Requirements.
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B. Primers, Mastics, and Related Materials: Type as recommended by dampproofing
manufacturer.

2.02 BITUMEN MATERIALS

A. Cold Asphaltic Type:
1. Bitumen: Emulsified asphalt, ASTM D1227;unreinforced (Type III).
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2. Asphalt Primer: ASTM D41/D41M, compatible with substrate.
2.03 ACCESSORIES
A. Drainage Panel: 1/4 inch thick formed plastic, hollowed sandwich.
B. Protection Board: 1/8 inch thick biodegradable hardboard.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions are acceptable prior to starting this work.

B. Verify substrate surfaces are durable, free of matter detrimental to adhesion or application of
dampproofing system.

C. Verify that items penetrating surfaces to receive dampproofing are securely installed.
3.02 PREPARATION
A. Protect adjacent surfaces not designated to receive dampproofing.

B. Clean and prepare surfaces to receive dampproofing in accordance with manufacturer's
instructions.

C. Do not apply dampproofing to surfaces unacceptable to manufacturer.

D. Apply mastic to seal penetrations, small cracks, or minor honeycombs in substrate.
3.03 APPLICATION

A. Foundation Walls: Apply two coats of asphalt dampproofing.

B. Perform this work in accordance with manufacturer's instructions and NRCA (WM) applicable
requirements.

C. Prime surfaces at a rate approved by manufacturer for application indicated, and allow primer
to dry thoroughly.

D. Apply bitumen by spray application.
E. Apply bitumen in one coat, continuous and uniform, at a rate of 25 sq ft/gal per coat.

F.  Apply from 2 inches below finish grade elevation, or below first course of face brick, down to
top of grade beam at locations where two or more CMU courses are below grade.

G. Seal items watertight with mastic, that project through dampproofing surface.

H. Place drainage panel directly over dampproofing, butt joints, place to encourage drainage
downward.

I.  Place protection board over drainage panel, butt joints, and adhere with mastic.
J. Scribe and cut boards around projections, penetrations, and interruptions.
END OF SECTION
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SECTION 07 1300
SHEET WATERPROOFING
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Sheet Waterproofing:
1.  Self-adhered modified bituminous sheet membrane.
2. Self-adhered HDPE sheet membrane.

B. Drainage panels and protection board.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Concrete substrate.
B. Section 04 2000 - Unit Masonry: CMU substrate.

C. Section 07 9200 - Joint Sealants: Sealing moving joints in waterproofed surfaces that are not
required to be treated in this section.

1.03 ABBREVIATIONS

A. HDPE - High-Density Polyethylene.

B. NRCA - National Roofing Contractors Association.
1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

B. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2010).

C. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2012.

D. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998
(Reapproved 2010).

E. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test); 2008
(Reapproved 2015).

F. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection;
2013.

G. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of
Waterproofing Membranes; 1993 (Reapproved 2014).

H. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

I.  ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2013).

J.  NRCA (WM) - The NRCA Waterproofing Manual; 2005.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data for membrane.

C. Shop Drawings: Indicate special joint or termination conditions and conditions of interface
with other materials.

D. Certificate: Certify that products meet or exceed specified requirements.

SHEET WATERPROOFING 07 1300-1
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E. Manufacturer's Installation Instructions: Indicate special procedures.

F. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Membrane Manufacturer Qualifications: Company specializing in manufacturing products
specified in this section, with not less than three years of documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified and
with at least three years of documented experience.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until liquid or mastic accessories have cured.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Contractor shall correct defective Work within a five year period after Date of Substantial
Completion; remove and replace materials concealing waterproofing at no extra cost to Owner.

C. Provide five year manufacturer warranty for waterproofing failing to resist penetration of
water, except where such failures are the result of structural failures of building. Hairline
cracking of concrete due to temperature change or shrinkage is not considered a structural
failure.

PART 2 PRODUCTS
2.01 MEMBRANE MATERIALS
A. Self-Adhered Modified Bituminous Sheet Membrane:

1.
2.
3.

10.

11.

12.

07 1300-2

Thickness: 60 mil, 0.060 inch, minimum.

Sheet Width: 36 inch, minimum.

Tensile Strength:

a. Film: 5000 pounds per square inch, minimum, measured according to ASTM D882
and at grip-separation rate of 2 inches per minute.

b. Membrane: 325 pounds per square inch, minimum, measured according to ASTM
D412 Method A, using die C and at spindle-separation rate of 2 inches per minute.

Elongation at Break: 300 percent, minimum, measured according to ASTM D412.

Water Vapor Permeance: 0.05 perm, maximum, measured in accordance with ASTM

E96/E96M.

Low Temperature Flexibility: Unaffected when tested according to ASTM

D1970/D1970M at minus 20 degrees F, 180 degree bend on 1 inch mandrel.

Peel Strength: 7 pounds per inch, minimum, when tested according to ASTM D903.

Lap Adhesion Strength: 5 pounds per inch, minimum, when tested according to ASTM

D1876.

Puncture Resistance: 50 pounds, minimum, measured in accordance with ASTM

E154/E154M.

Water Absorption: 0.1 percent increase in weight, maximum, measured in accordance

with ASTM D570, 24 hour immersion.

Hydrostatic Resistance: Resists the weight of 200 feet when tested according to ASTM

D5385/D5385M.

Adhesives, Sealants, Tapes, and Accessories: As recommended by membrane

manufacturer.
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13. Manufacturers:
a. Carlisle Coatings & Waterproofing Inc; MiraDRI 860/861:
www.carlisleccw.com/#sle.
b. GCP Applied Technologies; Bituthene: www.gcpat.com.
c. Henry Company; Blueskin WP 200: www.henry.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.

B. Self-Adhered HDPE Sheet Membrane: Recommended by manufacturer for placement below

concrete slabs and on outside face of below grade walls before placement of concrete.

1. Sheet Thickness: 46 mil (0.046 inch), minimum.

2.  Low Temperature Flexibility: Unaffected when tested according to ASTM
D1970/D1970M at minus 20 degrees F, 180 degree bend on 1 inch mandrel.

3. Hydrostatic Resistance: Resists the weight of 231 feet when tested according to ASTM
D5385/D5385M.

4. Elongation at Break: 500 percent, minimum, measured according to ASTM D412.

5. Tensile Strength, Film: 3,500 pounds per square inch, minimum, measured according to

ASTM D412.

6. Lap Peel Adhesion: 5 pounds per inch, minimum, when tested according to ASTM
D1876.

7.  Water Vapor Permeance: 0.01 perm, maximum, measured in accordance with ASTM
E96/E96M.

8. Bond to Concrete: 5 pounds per inch, minimum, per ASTM D903.

9. Lateral Water Migration Resistance: Resists the weight of 231 feet when tested
according to ASTM D5385/D5385M.

10. Adhesives, Sealants, Tapes, and Accessories: As recommended by membrane
manufacturer.

11. Manufacturers:
a. GCP Applied Technologies; Preprufe 300R: www.gcpat.com/#sle.
b. W.R.Meadows: PRECON: www.wrmeadows.com.
c. Substitutions: See Section 01 6000 - Product Requirements.

C. Seaming Materials: As recommended by membrane manufacturer.
D. Membrane Sealant: As recommended by membrane manufacturer.
2.02 ACCESSORIES

A. Sealant for Cracks and Joints In Substrates: Resilient elastomeric joint sealant compatible with
substrates and waterproofing materials.

B. Protection Board: Provide type capable of preventing damage to waterproofing due to
backfilling and construction traffic.

C. Drainage Panel: Drainage layer with geotextile filter fabric on earth side.
1. Composition: Dimpled polystyrene core; polypropylene filter fabric.
2. Products:
a. Epro Services, Inc; ECODRAIN-MS: www.eproserv.com/#sle.
b. Mar-flex Waterproofing & Building Products; ArmorDrain 150:
www.mar-flex.com/#sle.
c. Mar-flex Waterproofing & Building Products; ArmorDrain 400 Protection/Drainage
Board: www.mar-flex.com/#sle.

D. Flexible Flashings: Type recommended by membrane manufacturer.
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PART 3 EXECUTION

3.01

3.02

3.03

EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.

B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of
waterproofing system.

C. Verify items that penetrate surfaces to receive waterproofing are securely installed.
PREPARATION
A. Protect adjacent surfaces from damage not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions.
C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.
D. Fill non-moving joints and cracks with a filler compatible with waterproofing materials.

E. Seal moving cracks with sealant and non-rigid filler, using procedures recommended by sealant

and waterproofing manufacturers.
F. Prepare building expansion joints at locations as indicated on drawings.

G. Apply surface conditioner at a rate recommended by manufacturer, and protect conditioner
from rain or frost until dry.

INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions and NRCA
(WM) applicable requirements.

B. Roll out membrane, and minimize wrinkles and bubbles.

C. Self-Adhering Membrane: Remove release paper layer, and roll out onto substrate with a
mechanical roller to provide full contact bond.

D. Overlap edges and ends, minimum 3 inches, seal permanently waterproof by method
recommended by manufacturer, and apply uniform bead of sealant to joint edge.

E. Reinforce membrane with multiple thickness of membrane material over joints, whether joints

are static or dynamic.

F. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.

G. Flexible Flashings: Seal items watertight that penetrate through waterproofing membrane with

flexible flashings.

H. Seal membrane and flashings to adjoining surfaces.

3.04 INSTALLATION - DRAINAGE PANEL AND PROTECTION BOARD

A. Place drainage panel directly against membrane, butt joints, place to encourage drainage
downward. Scribe and cut boards around projections, penetrations, and interruptions.

B. Place protection board directly against drainage panel; butt joints. Scribe and cut boards
around projections, penetrations, and interruptions.

C. Adhere protection board to substrate with compatible adhesive.

3.05 PROTECTION

07 1300-4

A. Do not permit traffic over unprotected or uncovered membrane.
END OF SECTION
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SECTION 07 2100
THERMAL INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Board insulation at perimeter foundation wall.

B. Batt insulation in exterior wall construction.

C. Acoustical insulation in interior acoustically rated partitions.

D. Fire safing insulation at fire partitions and perimeter firestopping at curtain walls.
1.02 RELATED REQUIREMENTS

A. Section 07 2640 - Spray Polyurethane Foam Insulating Air Barrier: Plastic foam insulation
other than boards.

B. Section 07 5300 - Elastomeric Membrane Roofing: Insulation specified as part of roofing
system.
1.03 REFERENCE STANDARDS

A. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013.

B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation;
2016.

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014.

D. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2012.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on product characteristics, performance criteria, and product
limitations.

C. ABAA Field Quality Control Submittals: Submit third-party reports of testing and inspection
required by ABAA QAP.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

E. Manufacturer's Installation Instructions: Include information on special environmental
conditions required for installation and installation techniques.

F. ABAA Manufacturer Qualification: Submit documentation of current evaluation of proposed
manufacturer and materials.

G. ABAA Installer Qualification: Submit documentation of current contractor accreditation and
current installer certification. Keep copies of contractor accreditation and installer
certification on site during and after installation. Present on-site documentation upon request.

1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org/#sle:

THERMAL INSULATION 07 2100-1
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1. Installer Qualification: Use accredited contractor, certified installers, evaluated materials,
and third-party field quality control audit.

2. Manufacturer Qualification: Use evaluated materials from a single manufacturer
regularly engaged in air barrier material manufacture. Use secondary materials approved
in writing by primary material manufacturer.

1.06 FIELD CONDITIONS

A.

Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2 PRODUCTS
2.01 APPLICATIONS

A.

—EQmE

Insulation types are:

Type 1 - Batt/blanket insulation - unfaced.

Type 2 - Batt/blanket insulation with vapor barrier (NOT USED).
Type 3 - Perimeter insulation - rigid.

Type 4 - Cavity wall insulation - rigid.

Type 4A - Cavity wall insulation - mineral fiber

Type 5 - Acoustical insulation.

Type 6 - Fire safing insulation.

Type 7 - Spray polyurethane foam insulation.

PN AN

Insulation Type 3 at Perimeter of Foundation: Extruded polystyrene board.

Insulation Type 7 inside Masonry Cavity Walls (Typical): Spray Polyurethane Foam, Refer to
Section 07 2640.

Insulation Type 7 over sheathing and metal stud framed walls, continuous (Typical): Spray
Polyurethane Foam, Refer to Section 07 2640.

Insulation Type 4A where indicated Exterior Walls: Mineral Fiber

Insulation Type 1 in Metal Framed Walls: Batt insulation with no vapor retarder.
Insulation Over Roof Deck: Polyisocyanurate board. Refer to Section 07 5300.
Acoustical Insulation Type 5 in sound rated partitions.

Fire safing insulation Type 6 at voids and penetrations of fire separations and smoke walls.
1. For terminations of rated CMU partitions to deck above.

Ventilated composite roof insulation.
1.  Refer to Section 07 3113. For asphalt shingle steep sloped roofs.
2. Refer to Section 07 6100. For sheet metal roofs.

2.02 FOAM BOARD INSULATION MATERIALS

A.

07 2100-2

Type 3 and Type 4: Extruded Polystyrene Board Insulation: Extruded polystyrene board;
ASTM C578; with either natural skin or cut cell surfaces, and the following characteristics:
Type: ASTM C578, Type VL

Flame Spread Index (FSI): Class A - 0 to 25, when tested in accordance with ASTM E84.
Smoke Developed Index (SDI): 450 or less, when tested in accordance with ASTM E84.
R-value; 1 inch of material at 72 degrees F: 5, minimum.

Board Edges: Square.

Water Absorption, Maximum: 0.3 percent, by volume.

Manufacturers:

a. Dow Chemical Company; STYROFOAM HIGHLOAD 40: www.dow.com/#sle.

Nk W=
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b. Owens Corning Corporation; FOAMULAR Extruded Polystyrene (XPS) Insulation:
www.ocbuildingspec.com/#sle.
c. Substitutions: See Section 01 6000 - Product Requirements.

2.03 FIBER BOARD INSULATION MATERIALS

A. Mineral Fiber Board Cavity Insulation Type 4A:
1.  Manufacturer: Roxul CavityRock DD
Type: mineral wool fiber insulation board.
Edges: square.
Size: 16" x 48".
Thickness: as shown on drawings.
Thermal resistivity (r-value): 4.3 per inch thickness per ASTM C 518.
Water vapor permeance: 27.2 perm per ASTM E 96.
8. ASTM compliance: ASTM C 612 Type [VB.

B. Mineral Fiber Board Insulation Type 6: Rigid or semi-rigid mineral fiber, ASTM C612 or
ASTM C553; unfaced flame spread index of 0 (zero) when tested in accordance with ASTM
E&4.

1.  Smoke Developed Index: 450 or less, when tested in accordance with ASTM E84.
2.  Manufacturers:

a. ROXUL, Inc; CURTAINROCK 80: www.roxul.com/#sle.

b. ROXUL, Inc; CURTAINROCK 40: www.roxul.com/#sle.

c¢. ROXUL, Inc; ROXUL SAFE 65: www.roxul.com/#sle.

2.04 BATT INSULATION MATERIALS

A. Type | and Type 5 Mineral Fiber Batt Insulation: Flexible or semi-rigid preformed batt or
blanket, complying with ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when
tested in accordance with ASTM E84.

1.  Smoke Developed Index: 0 (zero), when tested in accordance with ASTM Eg4.
2. Manufacturers:
a. Johns Manville; MinWool Sound Attenuation Fire Batts: www.jm.com/#sle.
b. Thermafiber, Inc; SAFB: www.thermafiber.com/#sle.
c. ROXUL, Inc; ROXUL AFB: www.roxul.com/#sle.

2.05 ACCESSORIES

A. Insulation Fasteners: Impaling clip of nylon with washer retainer and clips, to be adhered to
surface to receive insulation, length to suit insulation thickness and substrate, capable of
securely and rigidly fastening insulation in place.

NNk

B. Adhesive: Type recommended by insulation manufacturer for application.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation.

B. Verify substrate surfaces are flat, free of irregularities or materials or substances that may
impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards vertically and/or horizontally on foundation perimeter as shown.
1. Place boards to maximize adhesive contact.

THERMAL INSULATION 07 2100-3
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2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
3.03 BOARD INSTALLATION AT CAVITY WALLS

A. Install boards horizontally on walls.
1.  Place boards to maximize adhesive contact.
2.  Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
3.04 BATT INSTALLATION

A. Install insulation in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids. Do not compress insulation.
C. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.
D

Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical
services within the plane of the insulation.

3.05 FIELD QUALITY CONTROL

A. Coordination of Air Barrier Association of America (ABAA) Tests and Inspections:
1.  Provide testing and inspection required by ABAA Quality Assurance Program (QAP).
2. Notify in ABAA writing of schedule for air barrier work, and allow adequate time for
testing and inspection.
3.  Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.

3.06 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 07 2400
EXTERIOR INSULATION AND FINISH SYSTEMS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Soffit Vents and Control Joints.

B. Composite wall and soffit cladding of rigid insulation and reinforced finish coating over
cementitious base coat ("Class PM").

1.02 RELATED REQUIREMENTS
A. Section 07 6200 - Sheet Metal Flashing and Trim: Perimeter flashings.

B. Section 07 9200 - Joint Sealants: Sealing joints between EIFS and adjacent construction and
penetrations through EIFS.

C. Section 09 2116 - Gypsum Board Assemblies: Cement Board substrates.
1.03 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2016.

B. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes; 2014.

C. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes (Metric); 2013.

D. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.

E. ASTM C1397 - Standard Practice for Application of Class PB Exterior Insulation and Finish
Systems (EIFS) and EIFS with Drainage; 2013.

F. ASTM D968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling
Abrasive; 2015.

G. ASTM D2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative
Humidity; 2015.

H. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2016.

I.  ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2016).

J. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for
Exposure of Nonmetallic Materials; 2013.

K. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of
Nonmetallic Materials; 2013.

L. ICC-ES AC219 - Acceptance Criteria for Exterior Insulation and Finish Systems; 2009.

M. ICC-ES AC235 - Acceptance Criteria for EIFS Clad Drainage Wall Assemblies; 2004
(Editorially revised 2009).

N. NFPA 268 - Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies
Using a Radiant Heat Energy Source; 2012.

O. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2012.
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1.04 SUBMITTALS

A. Product Data: Provide data on system materials, product characteristics, performance criteria,
and system limitations.

B. Selection Samples: Submit manufacturer's standard range of samples illustrating available
coating colors and textures.

C. Verification Samples: Submit actual samples of selected coating on specified substrate,
minimum 12 inches square, illustrating project colors and textures.

D. Manufacturer's Installation Instructions: Indicate preparation required, installation techniques,
and jointing requirements.

1.05 QUALITY ASSURANCE

A. Maintain copy of specified installation standard and manufacturer's installation instructions at
project site during installation.

B. EIFS Manufacturer Qualifications: Provide EIFS products other than insulation from the same
manufacturer with qualifications as follows:
1.  Manufacturer of EIFS products for not less than 5 years.

C. Installer Qualifications: Company specializing in the type of work specified and with at least
three years of documented experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to project site in manufacturer's original, unopened containers with
labels intact. Inspect materials and notify manufacturer of any discrepancies.

B. Storage: Store materials as directed by manufacturer's written instructions.
1.07 FIELD CONDITIONS

A. Do not prepare materials or apply EIFS under conditions other than those described in the
manufacturer's written instructions.

B. Do not prepare materials or apply EIFS during inclement weather unless areas of installation
are protected. Protect installed EIFS areas from inclement weather until dry.

C. Do not install coatings or sealants when ambient temperature is below 40 degrees F.

D. Do not leave installed insulation board exposed to sunlight for extended periods of time.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's standard material warranty, covering a period of not less than 5 years.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers:
1. Basis of Design: Dryvit Systems, Inc; Dryvit Textured Acrylic Finish System (TAFS)
Option 2; www.dryvit.com.

2.02 EXTERIOR INSULATION AND FINISH SYSTEM

A. Exterior Insulation and Finish System: Base coat, reinforcing mesh, acrylic primer and acrylic
finish coating on flat-backed insulation board adhesive-applied directly to water-resistive
coating substrate; provide a complete system that has been tested to show compliance with the
following characteristics; include all components of specified system and substrate(s) in tested
samples.
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Fire Characteristics:
1. Flammability: Pass, when tested in accordance with NFPA 285.
2. Ignitibility: No sustained flaming when tested in accordance with NFPA 268.

Water Penetration Resistance: No water penetration beyond the plane of the base
coat/insulation board interface after 15 minutes, when tested in accordance with ASTM E331
at 6.24 psf differential pressure with tracer dye in the water spray; include in tested sample at
least two vertical joints and one horizontal joint of same type to be used in construction;
disassemble sample if necessary to determine extent of water penetration.

Salt Spray Resistance: No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 300 hours exposure in accordance with
ASTM B117, using at least three samples matching intended assembly, at least 4 by 6 inches in
size.

Freeze-Thaw Resistance: No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 10
cycles, when tested in accordance with ICC-ES AC219 or ICC-ES AC235.

Weathering Resistance: No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 2000
hours of accelerated weathering conducted in accordance with ASTM G153 Cycle 1 or ASTM
G155 Cycle 1, 5, or 9.

Water Degradation Resistance: No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 14 days exposure, when tested in accordance
with ASTM D2247.

Mildew Resistance: No growth supported on finish coating during 28 day exposure period,
when tested in accordance with ASTM D3273.

Abrasion Resistance Of Finish: No cracking, checking or loss of film integrity when tested in
accordance with ASTM D968 with 113.5 gallons of sand.

2.03 MATERIALS

A.

Finish Coating Top Coat: Water-based, air curing, acrylic or polymer-based finish with

integral color and texture.

1. Texture: Dryvit Systems, Inc, Standard Textures, with Dirt Pickup Resistance;
Sandpebble Fine DPR; www.dryvit.com/#sle.

Primer
1. Color Prime: Pigmented, acrylic based primer used to improve adhesion and uniformity of
finish color.

Base Coat: Polymer-modified, fiber reinforced Portland cement coating.
1.  Portland Cement: ASTM C150/C150M, Type I or II.
2. Base Coat Thickness: 1/4 inch, minimum.
3.  Manufacturers:
a. Dryvit Primus or Genesis.
b. Substitutions: See Section 01 6000 - Product Requirements.

Reinforcing Mesh: Balanced, open weave glass fiber fabric, treated for compatibility and
improved bond with coating, weight, strength, and number of layers as required to meet
required system impact rating.

2.04 ACCESSORY MATERIALS

A.

Metal Flashings: As specified in Section 07 6200.
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B. Trim: EIFS manufacturer's standard PVC or galvanized steel trim accessories, as required for a
complete project and including starter track and drainage accessories.
C. Sealant Materials: Compatible with EIFS materials and as recommended by EIFS
manufacturer.
D. Exterior Soffit Vents: One piece, perforated, ASTM B221 (ASTM B221M), 6063 alloy, T5

temper, aluminum, with plaster or EIFS edge and manufactured especially for soffit
application. Provide continuous vent.

1. Size: 3"

2. Fry Reglet Model DRM-625-V-300.

3. Substitutions: See Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01 GENERAL

A.
B.
C.

Install in accordance with EIFS manufacturer's instructions and ASTM C1397.
Where different requirements appear in either document, comply with the most stringent.

Neither of these documents supercedes the provisions of the Contract Documents that define
the contractual relationships between the parties or the scope of work.

3.02 EXAMINATION

A.

B.

Verify that substrate is sound and free of oil, dirt, other surface contaminants, efflorescence,
loose materials, or protrusions that could interfere with EIFS installation and is of a type and
construction that is acceptable to EIFS manufacturer. Do not begin work until substrate and
adjacent materials are complete and thoroughly dry.

Verify that substrate surface is flat, with no deviation greater than 1/4 in when tested with a 10
ft straightedge.

3.03 INSTALLATION - WATER-RESISTIVE BARRIER

A.

B.

C.

D.
E.

Apply barrier coating as recommended by coating manufacturer; prime substrate as required
before application.

Seal substrate transitions and intersections with other materials to form continuous
water-resistive barrier on exterior of sheathing, using method recommended by manufacturer.

At door and window rough openings and other wall penetrations, seal water-resistive barrier
and flexible flashings to rough opening before installation of metal flashings, sills, or frames,
using method recommended by manufacturer.

Lap flexible flashing or flashing tape at least 2 inches on each side of joint or transition.

Exterior Soffit Vents: Install according to manufacturer's written instructions and in locations
indicated on the drawings. Provide vent area indicated on drawings.

3.04 INSTALLATION - FINISH

A.

B.

07 2400-4

Joints: Install control joints at spacings indicated on the drawings. Do not exceed 400 sq ft for
areas defined by the placement of control joints.

Base Coat: Apply in thickness as necessary to fully embed reinforcing mesh, wrinkle free,
including back-wrap at terminations of EIFS. Install reinforcing fabric as recommended by
EIFS manufacturer.

1. Lap reinforcing mesh edges and ends a minimum of 2-1/2 inches.

2. Allow base coat to dry a minimum of 24 hours before next coating application.
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C. Apply primer and finish coat after base coat has dried not less than 24 hours, embed finish
aggregate, and finish to a uniform texture and color.

D. Finish Coat Thickness: As recommended by manufacturer.

E. Seal control and expansion joints within the field of exterior finish and insulation system,
using procedures recommended by sealant and finish system manufacturers.

3.05 CLEANING
A. Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations.
3.06 PROTECTION
A. Protect completed work from damage and soiling by subsequent work.
END OF SECTION
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SECTION 07 2500
WEATHER BARRIERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Water-Resistive Barrier: Under exterior wall cladding, over sheathing or other substrate.

Vapor Retarders: Materials to make exterior walls, joints between exterior walls and roof,
joints around frames of openings in exterior walls, and roof assemblies water vapor resistant
and air tight.

Air Barriers: Materials that form a system to stop passage of air and water vapor through
exterior walls, joints between exterior walls and roof, joints around frames of openings in
exterior walls, and roof assemblies.

1.02 RELATED REQUIREMENTS

A.
B.

C.

Section 072616- Underslab VaporBarrier.

Section 07 2640 - Spray Polyurethane Foam Insulating Air Barrier: Insulation and air barrier in
exterior walls.

Section 076200 - Sheet Metal Flashing and Trim: Membrane flashings installed in conjunction
with weather barriers.

1.03 DEFINITIONS

A.

B.

D.

Weather Barrier: Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

Air Barrier: Air tight barrier made of material that is relatively air impermeable but water
vapor permeable, both to the degree specified, with sealed seams and with sealed joints to
adjacent surfaces. Note: For the purposes of this specification, vapor impermeable air barriers
are classified as vapor retarders.

Vapor Retarder: Air tight barrier made of material that is relatively water vapor impermeable,
to the degree specified, with sealed seams and with sealed joints to adjacent surfaces.
1. Water Vapor Permeance: For purposes of conversion, 57.2 ng/(Pa s sq m) =1 perm.

Water-Resistive Barrier: Water-shedding barrier made of material that is moisture-resistant, to
the degree specified, intended to be installed to shed water, with sealed seams.

1.04 REFERENCE STANDARDS

A.
B.

t

AATCC Test Method 127 - Water Resistance: Hydrostatic Pressure Test; 2014.

ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection;
2013.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
201e.

ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.

ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers; ICC Evaluation Service, Inc;
2013.

1.05 SUBMITTALS

A.

See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B.
C.

Product Data: Provide data on material characteristics.

ABAA Field Quality Control Submittals: Submit third-party reports of testing and inspection
required by ABAA QAP.

Manufacturer's Installation Instructions: Indicate preparation, installation methods, and storage
and handling criteria.

ABAA Manufacturer Qualification: Submit documentation of current evaluation of proposed
manufacturer and materials.

ABAA Installer Qualification: Submit documentation of current contractor accreditation and
current installer certification. Keep copies of all contractor accreditation and installer
certification on site during and after installation. Present on-site documentation upon request.

1.06 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org/#sle:

1.

Installer Qualification: Use accredited contractor, certified installers, evaluated materials,
and third-party field quality control audit.

Manufacturer Qualification: Use evaluated materials from a single manufacturer
regularly engaged in air barrier material manufacture. Use secondary materials approved
in writing by primary material manufacturer.

1.07 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during and after installation.

PART 2 PRODUCTS
2.01 WEATHER BARRIER ASSEMBLIES

A. Water-Resistive Barrier: Provide on exterior walls under exterior cladding.

1.

Use water-resistive barrier sheet, mechanically fastened unless otherwise indicated.

B. Air Barrier:

1.

2.

On outside surface of gypsum sheathing of exterior walls where Spray Polyurethane Foam
Insulating Air Barrier is not indicated, use air barrier sheet, self-adhesive type.

On outside surface of roof decking under mineral fiber insulation at mansards, use vapor
retarder sheet, self-adhesive type.

2.02 WATER-RESISTIVE BARRIER MATERIALS
A. Water-Resistive Barrier Sheet, Mechanically Fastened:

07 2500-2

1.

Air Permeance: 0.004 cubic feet per minute per square foot, maximum, when tested in
accordance with ASTM E2178.

Water Vapor Permeance: 5 perms, minimum, when tested in accordance with ASTM
E96/E96M Procedure A (desiccant procedure).

Water Penetration Resistance: Withstand a water head of 21 inches, minimum, for
minimum of 5 hours, when tested in accordance with AATCC Test Method 127.
Ultraviolet and Weathering Resistance: Approved in writing by manufacturer for
minimum of 180 days weather exposure.

Surface Burning Characteristics: Flame spread index of 25 or less, and smoke developed
index of 50 or less, when tested in accordance with ASTM E84.

Water Resistance: Comply with applicable water-resistive requirements of ICC-ES
AC38.
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7. Products:
a. DuPont Building Innovations; Tyvek Commercial Wrap D with FlexWrap NF,
StraightFlash, StraightFlash VF, and Tyvek Tape: www.dupont.com.
b. HardieWrap, HardieWrap Seam Tape, HardieWrap Flex Flashing:
www.jameshardie.com..
c. Substitutions: See Section 01 6000 - Product Requirements.

2.03 AIR BARRIER MATERIALS (AIR BARRIER, VAPOR PERMEABLE, AND
WATER-RESISTIVE)

A. Air Barrier Sheet (Walls): ASTM D1970.

1. Type: Self-adhered vapor permeable, water resistive air barrier consisting of a reinforced,
modified polyolefin tri-laminate film surface and patented permeable adhesive technology
with split-back poly-release film.

2. Thickness: 23 mil, nominal.

3.  Water Vapor Permeance: 29 perm, maximum, when tested in accordance with ASTM

E96/E96M.

4.  Air Permeance: Pass (0.02 L/s/sq m), maximum, when tested in accordance with ASTM
E2178.

5. Products:

a. Henry Company; Blueskin VP 160: www.henry.com/sle..
b. Substitutions: See Section 01 6000 - Product Requirements.

2.04 AIR BARRIER MATERIALS (AIR BARRIER, VAPOR RETARDER, AND
WATER-RESISTIVE)
A. Air Barrier Sheet (Roofs): ASTM D1970.
1. Type: Modified bitumen membrane reinforced with skid-resistant polyethylene film,
self-adhesive.
2. Thickness: 40 mil (0.040 inch), nominal.
3. Water Vapor Permeance: 0.05 perm, maximum, when tested in accordance with ASTM
E96/E96M.
4.  Air Permeance: 0.004 cubic feet per minute per square foot (0.02 L/s/sq m), maximum,
when tested in accordance with ASTM E2178.
5. Products:
a. Henry Company; Blueskin RF200: www.henry.com.
b. Substitutions: See Section 01 6000 - Product Requirements.

2.05 SEALANTS
A. Primers, Cleaners, and Other Sealant Materials: As recommended by sealant manufacturer,
appropriate to application, and compatible with adjacent materials.
2.06 ADHESIVES
A. Mastic Adhesive : Compatible with sheet seal and substrate, thick mastic of uniform knife
grade consistency .
2.07 ACCESSORIES
A. Sealants, Tapes, and Accessories for Sealing Weather Barrier and Sealing Weather Barrier to
Adjacent Substrates: As specified or as recommended by weather barrier manufacturer.

B. Flexible Flashing: Self-adhesive sheet flashing complying with ASTM D1970/D1970M,
except slip resistance requirement is waived if not installed on a roof.

WEATHER BARRIERS 07 2500-3
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C. Pre-formed Transition Membrane: Semi-rigid silicone composition, tapered edges, tear
resistant.

D. Thinners and Cleaners: As recommended by material manufacturer.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives and sealants in accordance with
manufacturer's instructions.

3.03 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.

B. Water-Resistive Barriers: Install continuous barrier over surfaces indicated, with sheets lapped
to shed water and with sealed seams and with sealed joints to adjacent surfaces.

C. Air Barriers: Install continuous air tight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

D. Vapor Retarders: Install continuous air tight barrier over surfaces indicated, with sealed seams
and with sealed joints to adjacent surfaces.

E. Apply sealants and adhesives within recommended application temperature ranges. Consult
manufacturer if temperature is out of this range.

F. Mechanically Fastened Sheets - On Exterior:

1.  Install sheets shingle-fashion to shed water, with seams generally horizontal.

2. Overlap seams as recommended by manufacturer but at least 6 inches.

3. Overlap at outside and inside corners as recommended by manufacturer but at least 12
inches.

4. Attach to framed construction with fasteners extending through sheathing into framing.
Space fasteners at 12 to 18 inches on center along each framing member supporting
sheathing.

5. For applications specified to be air tight, seal seams, laps, penetrations, tears, and cuts
with self-adhesive tape.

6. Install air barrier and vapor retarder UNDER jamb flashings.

Install head flashings under weather barrier.
8. At openings to be filled with frames having nailing flanges, wrap excess sheet into
opening; at head, seal sheet over flange and flashing.

G. Self-Adhesive Sheets:

1. Prepare substrate in manner recommended by sheet manufacturer; fill and tape joints in
substrate and between dissimilar materials.

2. Lap sheets shingle-fashion to shed water and seal laps air tight.

3. Once sheets are in place, press firmly into substrate with resilient hand roller; ensure that
all laps are firmly adhered with no gaps or fishmouths.

4. Use same material, or other material approved by sheet manufacturer for the purpose, to
seal to adjacent construction and as flashing.

5. At wide joints, provide extra flexible membrane allowing joint movement.

=
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H. Openings and Penetrations in Exterior Weather Barriers:

1.

2.

Install flashing over sills, covering entire sill frame member, extending at least 5 inches
onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched edges.
At openings to be filled with frames having nailing flanges, seal head and jamb flanges
using a continuous bead of sealant compressed by flange and cover flanges with at least 4
inches wide; do not seal sill flange.

At openings to be filled with non-flanged frames, seal weather barrier to all sides of
opening framing, using flashing at least 9 inches wide, covering entire depth of framing.
At head of openings, install flashing under weather barrier extending at least 2 inches
beyond face of jambs; seal weather barrier to flashing.

At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

Service and Other Penetrations: Form flashing around penetrating item and seal to
weather barrier surface.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Coordination of ABAA Tests and Inspections:

1.
2.

3
4.
5.

Provide testing and inspection required by ABAA QAP.

Notify in ABAA writing of schedule for air barrier work. Allow adequate time for testing
and inspection.

Cooperate with ABAA testing agency.

Allow access to air barrier work areas and staging.

Do not cover air barrier work until tested, inspected, and accepted.

C. Do n ot cover installed weather barriers until required inspections have been completed.

D. Obtain approval of installation procedures by the weather barrier manufacturer based on a
mock-up installed in place, prior to proceeding with remainder of installation.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 07 2616
UNDER-SLAB VAPOR BARRIER/RETARDER

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Vapor Barrier, seam tape, mastic, pipe boots, detail strip for installation under concrete slabs.
1.02 RELATED SECTIONS
A. Section 03 3000 Cast-in-Place Concrete
1.03 REFERENCES
A. American Society for Testing and Materials (ASTM)

1.

98]

ASTM E 1745-97(2004) Standard Specification for Plastic Water Vapor Retarders Used
in Contact with Soil or Granular Fill Under Concrete Slabs

ASTM E 154-99(2005) Standard Test Methods for Water Vapor Retarders Used in
Contact with Earth Under Concrete Slabs

ASTM E 96-05 Standard Test Methods for Water Vapor Transmission of Materials
ASTM E 1643-98(2005) Standard Practice for Installation of Water Vapor Retarders
Used in Contact with Earth or Granular Fill Under Concrete Slabs

1.04 SUBMITTALS
A. Quality Control / Assurance

1.
2.
3.

Independent laboratory test results showing compliance with ASTM & ACI Standards.
Manufacturer's samples, literature
Manufacturer's installation instructions for placement, seaming and pipe boot installation

PART 2 - PRODUCTS
2.01 MATERIALS
A. Vapor Barrier

1.

Vapor Barrier must have the following qualities

a. Perm rating less than or equal to 0.01 perms (grains/(ft2 *hr * in. Hg)) after
conditioning as tested by:
1) ASTME 96
2) ASTME 1745 Class A (Plastics), paragraph 7.1.2-5.

B. Vapor Barrier Products: 15 mil plastic sheet - single ply vapor barrier.

1.

Stego Wrap (15 mil) Vapor Barrier by STEGO INDUSTRIES LLC, San Clemente, CA
(877) 464-7834 www.stegoindustries.com

2.  Griffolyn 15 mil Green Vapor Barrier by Reef Industries, Inc.
3. VaporBlock 15 by Raven Industries, Inc.
4. ACCESSORIES
a. Seam Tape
1) Tape must have the following qualities:
(a) Water Vapor Transmission Rate ASTM E 96: 0.3 perms or lower
b.  Vapor Proofing Mastic
1) Mastic must have the following qualities:
(a) Water Vapor Transmission Rate ASTM E 96: 0.3 perms or lower
c. Pipe Boots
UNDER-SLAB VAPOR 07 2616-1
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1) Provide manufacturer's supplied pipe boot system or construct pipe boots from
vapor barrier material, pressure sensitive tape and/or mastic per manufacturer's
instructions.

PART 3 - EXECUTION
3.01 PREPARATION

A. Ensure that subsoil is approved by architect or geotechnical firm
1.  Level and tamp or roll aggregate, sand or tamped earth base.

3.02 INSTALLATION

A. Install Vapor Barrier/Retarder:
1. Installation shall be in accordance with manufacturer's instructions and ASTM E 1643.

w

Unroll Vapor Barrier/Retarder with the longest dimension parallel with the direction of the
pour.

Lap Vapor Barrier/Retarder over footings and seal to foundation walls.
Overlap joints 6 inches and seal with manufacturer's tape.

Seal all penetrations (including pipes) per manufacturer's instructions.

mm o0

No penetration of the Vapor Barrier/Retarder is allowed except for reinforcing steel and
permanent utilities.

@

Repair damaged areas by cutting patches of Vapor Barrier/Retarder, overlapping damaged area
6 inches and taping all four sides with tape.

END OF SECTION
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SECTION 07 2640
SPRAY POLYURETHANE FOAM INSULATING AIR BARRIER

PART 1 - GENERAL
1.01 SECTION INCLUDES

A.

This section includes the following:

1. Materials and installation to bridge and seal the following air leakage pathways and gaps:
Connections of the walls to the roof air barrier.

Connections of the walls to the foundations.

Openings and penetrations of window frames.

Barrier envelope systems.

Door frames.

Piping, conduit, duct and similar penetrations

Masonry ties, screws, bolts and similar penetrations.

All other air leakage pathways in the building envelope.

SR e o o

1.02 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION

A.

Sheet metal flashings to be built into masonry are furnished under Section 07 62 00.

1.03 RELATED SECTIONS

A.

mmoaw

G.

Section 04 2000 - Unit Masonry:

Section 07 2100 - Building Insulation.

Section 07 9200 - Joint Sealants: Joint sealant materials and installation.
Section 08 11 13- Door frames.

Section 08 51 13 - Aluminum Windows

Section 08 43 13 Aluminum storefronts and entrances

Section 08 44 13 - Glazed Aluminum Curtain Walls

1.04 PERFORMANCE REQUIREMENTS

A.

C.

Provide air/vapor barrier system constructed to perform as follows:

1. A continuous air/vapor barrier system.

2. Building thermal insulation.

System shall accommodate movements of building materials by providing expansion and

control joints as required, with accessory air seal materials at such locations, changes in
substrate and perimeter conditions.

Maximum Permissible Air Leakage Rates cfm/sf @ 0.3" w.g. (I/s.m2 @ 75 Pa)
1. 0.02(0.1)

1.05 SUBMITTALS

A. Provide submittals in accordance with Section 01 3000.

B. Submit shop drawings showing locations and extent of air/vapor barrier and details of all
typical conditions, intersections with other envelope systems and materials, membrane
flashings and counter-flashings, and details showing how gaps in the construction will be
bridged, how inside and outside corners are negotiated and how miscellaneous penetrations
such as conduits, pipes electric boxes and the like are sealed.

C. Submit manufacturer's product data sheets for each type of material, including manufacturer's
printed instructions for evaluating, preparing, and treating substrate, temperature and other
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limitations of installation conditions, technical data, and tested physical and performance
properties.

Submit manufacturer's installation instructions.

Provide evidence of testing by an accredited laboratory confirming material has been tested
and conforms to the requirements of ASTM E2178, Standard for Air Barrier Materials.

Certification by air/vapor barrier manufacturer that products supplied comply with local
regulations controlling use of volatile organic compounds (VOCs).

Certification of compatibility by air/vapor barrier manufacturer, listing all materials on the
project that it connects to or that come in contact with it.

Submit two samples, 12 by 12 inch (300 by 300 mm) minimum size, of each air/vapor barrier
material required for Project.

Submit test results of air permeability testing of primary air barrier material (ASTM E
2178-01).

Provide evidence of testing by an accredited laboratory confirming material has been tested
and conforms to the requirements of ASTM E2357, Standard Test Method for Determining Air
Leakage of Air Barrier Assemblies: Pass.

Provide evidence of testing by an accredited laboratory confirming material has been tested
and conforms to the requirements of NFPA 285: Pass.

Quality Assurance Program: Submit evidence of current accreditation and certification under
the Air Barrier Association of America's (ABAA) Quality Assurance Program. Submit
accreditation number of manufacturer and certification number of installers at time of
submittal.

1.06 QUALITY ASSURANCE

A.

07 2640-2

Installer Qualifications:

1. Each worker who is installing air barriers must be either a Certified Applicator or an
installer who is registered with ABAA

2. Each Lead Certified Applicator can supervise a maximum of five registered installers.
The Certified Applicator shall be thoroughly trained and experienced in the installation of
air barriers of the types being applied. Lead Certified Applicators shall perform or
directly supervise all air/vapor barrier work on the project.

3. Installers shall also be certified by ABAA/NECA (National Energy Conservation
Association) and PSDI (Professional Skills Development Institute for energy
conservation) and SPFA (Spray Polyurethane Foam Alliance as foam mechanics).
Installers shall have their photo-identification certification cards in their possession and
available on the project site, for inspection upon request.

4.  Provide products that comply with all state and local regulations controlling use of
volatile organic compounds (VOCs).

5. Preconstruction Meeting: Convene one week prior to commencing Work of this section,
in accordance with Section 01 20 00 - Project Meetings.

6. Field-Constructed Mock-Ups: Prior to installation of air/vapor barrier, apply air/vapor
barrier as follows to verify details under shop drawing submittals and to demonstrate
tie-ins with adjoining construction, and other termination conditions, as well as qualities
of materials and execution:

a. Apply air/vapor barrier in field-constructed mock-ups of assemblies specified in
Section 04 2000.
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7.  Cooperate and coordinate with the Owner's inspection and testing agency if required. Do
not cover any installed air and vapor barrier unless it has been inspected, tested and
approved per requirements.

8.  Protect people and materials from over-spray and contact with chemicals and gases.

1.07 FIELD QUALITY ASSURANCE

A. Implement the ABAA Quality Assurance Program requirements. Cooperate with ABAA
inspectors and independent testing and inspection agencies engaged by the Owner. Do not
cover air barrier until it has been inspected, tested, and accepted.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original packages with seals unbroken, labeled with
manufacturer's name, product, date of manufacture, expiration date, and directions for storage.

B. Store materials in their original undamaged packages in a clean, dry, protected location and
within temperature range required by air/vapor barrier manufacturer. Protect stored materials
from direct sunlight.

C. Avoid spillage. Immediately notify Owner, Architect if spillage occurs and start clean up
procedures.

D. Clean spills and leave area as it was prior to spill.
1.09 WASTE MANAGEMENT AND DISPOSAL

A. Place materials defined as hazardous or toxic waste in designated containers.

B. Ensure emptied containers are sealed and stored safely for disposal away from children.
1.10 PROJECT CONDITIONS

A. Environmental Conditions: Apply air/vapor barrier within range of ambient and substrate
temperatures recommended by air/vapor barrier manufacturer. Do not apply air/vapor barrier
to a damp or wet substrate, unless the manufacturer specifically permits that for the product.

1. Do not apply air/vapor barrier in snow, rain, fog, or mist.

2. Do not apply air/vapor barrier when the temperature of substrate surfaces and surrounding
air temperatures are below those recommended by the manufacturer.

3. The product shall not be installed after the expiry date printed on the label of each
container. The product has a shelf life of 6 months from the date of manufacture.

1.11 WARRANTY

A. System Warranty: Provide the manufacturer's three year system warranty, including the
primary air/vapor barrier and installed accessory sealant and membrane materials which fail to
achieve air tight and watertight seal, exhibit loss of adhesion or cohesion, or do not cure.

PART 2 - PRODUCTS
2.01 MATERIALS & MANUFACTURERS
A. Sprayed polyurethane foam material, when tested, shall meet the requirements of ULC
S705.1-01 Standard for Thermal Insulation-Spray Applied Rigid Polyurethane Foam, Medium
Density, Material- Specification.
B. A copy of an Evaluation Report (such as the CCMC Evaluation Report) or copies of the test
reports from an accredited testing laboratory, for each physical property, indicating that the
product meets the requirements of ULC S705.1-01 shall be made available upon request.

C. Material containers shall be labeled with the Evaluation Report number of the evaluation
agency.

SPRAY POLYURETHANE FOAM 07 2640-3
INSULATING AIR BARRIER
Revision 0 - 01/24/2018



Fairview Campus — New Middle and Appoquinimink School District

High School
D. Design R-value as indicated in test report; minimum R6.9/inch.
E. Density as indicated in test report: minimum 1.7 pounds per cubic foot.
F. Smoke development as indicated in test report; less than 500 when tested under ULC S102.
G. Products that meet the preceding requirements:

1. Basis-of-design product: Walltite closed cell spray foam polyurethane air/vapor barrier as
manufactured by BASF (215-966-1168).

Other Manufacturers: Provide either the product identified as "Basis of Design" or an
equivalent product of another manufacturer with approved submittal meeting the design
criteria:

1. Icynene: www.icynene.com

Substitutions: See Section 01 6000 - Product Requirements.
1. For any product not identified as "Basis of Design", submit information as specified for
substitutions.

2.02 AUXILIARY MATERIALS

A.

B.

07 2640-4

Furnish auxiliary materials recommended by air/vapor barrier manufacturer for intended use
and compatible with the air/vapor barrier.

Transition Membrane: Self-adhering, smooth surfaced SBS modified bitumen membrane,
nominal 40 mil thickness, width as required, to detail all rough openings, changes in material
substrates, and penetrations.

1. Blueskin SA as manufactured by Henry Company Inc

2. Butyl-based peel and stick membrane: Transition between air/vapor barrier membrane and
TPO or EPDM membranes:

a. Blueskin SA as manufactured by Henry Company Inc.

3. Primer: Water based liquid primer for concrete, masonry, gypsum sheathing, wood, metal,
and painted substrates;

a. Aquatac as manufactured by Henry Company Inc.

4. Mastic, Adhesives, and Tape: Liquid mastic and adhesives, and adhesive tapes approved
by foamed in place air/vapor barrier manufacturer.

5. Sheet Membrane Transition Strip Termination Sealant:

a. BES 925 Sealant by Henry Company Inc.

6.  Sheet Membrane Sheet Membrane Air Barrier Perimeter Seal to Windows, Doors: Low
modulus silicone sheet; provide manufacturer's standard system consisting of precured
low-modulus silicone extrusion, in sizes to fit widths indicated, combined with a
neutral-curing low modulus silicone sealant for bonding extrusions to substrates.

a. Pecora Sil-Span.

b. Dow 1-2-3 or equal.

7. Provide sealants in accordance with Section 07 92 00 - Joint Sealants. Comply with
ASTM (€920 and ASTM C920 classifications for type, grade, class, and uses.

a. Silicone Sealant: natural cure, low modulus, to seal sheet membrane flashing to
polyethylene face of sheet rubberized-asphalt barrier and to seal between and to
non-bituminous sheet systems.

1)  Acceptable materials:
(a) Dow 790
(b) Pecora 864

b. SPF (Sprayed Polyurethane Foam) Sealant: Provide one- or two-component,

foamed-in-place, polyurethane foam sealant with the following characteristics:
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1) Density: 1.5to 2.0 PCF.
2) Flame Spread (ASTM E162): 25 or less.
3) Initial R-Value (at 1 inch): Not less than 7.
4)  Acceptable materials:
(a) Zerodraft Foam Sealant.
(b) Zerodraft Insulating Air Sealant
Zerodraft (Division of Canam Building Envelope Specialists Inc.), 125 Traders
Blvd. E., Unit # 4, Mississauga, ON, L4Z 2H3 Tel. 1-877-272-2626
Substrate Cleaner: Non-corrosive compatible with adjacent materials.

C. Intumescent Coating
1. International Fireproof Technology Inc. DC-315: water-based, intumescent paint,
conforming to the following:

a.

R

g.

Product shall pass full scale fire resistance test with spray foam insulating air barrier
in accordance with NFPA 286: 24 wet mils (thermal barrier).

Finish: flat, grey color

VOC Content: 47 g/L

Volume Solids: 67%

Flash Point: none

Mechanism of cure: coalescence

Reducer/cleaner: water

2.03 EQUIPMENT

A. The equipment used to spray the polyurethane foam material shall be in accordance with ULC
S705.2-02 and the equipment manufacturer's recommendations for specific type of application.

B. Equipment settings are to be recorded on the Daily Work Record as required by the ULC
S705.2-02 Installation standard.

C. Each proportioner unit to supply only one spray gun.
PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates, areas, and conditions under which air/vapor barrier systems will be
applied, with Installer present, for compliance with requirements. Verify that surfaces and
conditions are suitable prior to commencing work of this section. Do not proceed with
installation until unsatisfactory conditions have been corrected.

1.  Ensure that:

a.

b.

surfaces are sound, dry, even, and free of oil, grease, dirt, excess mortar or other
contaminants

concrete surfaces are cured and dry, smooth without large voids, spalled areas or
sharp protrusions.

masonry joints are flush and completely filled with mortar, and all excess mortar
sitting on masonry ties has been removed.

Verify substrate is visibly dry and free of moisture. Test for capillary moisture by
plastic sheet method according to ASTM D4263.

Notify Architect in writing of anticipated problems using air/vapor barrier over
substrate.

3.02 SURFACE PREPARATION

A. Clean, prepare, and treat substrate according to manufacturer's written instructions. Provide
clean, dust-free, and dry substrate for air/vapor barrier application.
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B. Prime ICBP metal substrates with conditioning primer when installing modified asphalt
membrane transition membranes.

C. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations
through air/vapor barrier and at protrusions according to air/vapor barrier manufacturer's
written instructions.

1.
2.

Verify that surfaces and conditions are suitable to accept work as outlined in this section.
Commencement of work outlined in this section shall be deemed as acceptance of existing
work and conditions.

Examine joints before sealing to ensure configurations, surfaces and widths are suitable
for spray polyurethane foam. Report in writing all defects stating the locations of joints
deemed unacceptable for the application of the spray polyurethane foam.

3.03 PREPARATION

A. Protection:

1.
2.

Mask and cover adjacent areas to protect from over spray.

Ensure any required foam stop or back up material are in place to prevent over spray and

achieve complete seal.

Seal off existing ventilation equipment. Install temporary ducting and fans to ensure

exhaust fumes. Provide for make-up air.

Erect barriers, isolate area and post warning signs to advise non-protected personnel to

avoid the spray area.

Surface Preparation

a. Surfaces to receive foam insulation shall be clean, dry and properly fastened to
ensure adhesion of the polyurethane foam to the substrate.

b. Ensure that all work by other trades that may penetrate through the air barrier system
is in place and complete.

c. Ensure that surface preparation and any primers required conform to the
manufacturer's instructions.

d. Prepare surfaces by brushing, scrubbing. Scraping, or grinding to remove loose
mortar, dust, oil, grease, oxidation, mill scale and other contaminants which will
affect adhesion and integrity of the spray polyurethane foam. Wipe down metal
surfaces to remove release agents or other non-compatible coatings, using clean
sponges or rags soaked in a solvent compatible with the spray polyurethane foam.
Ensure surfaces are dry before proceeding.

e. Install transition membranes around and into all rough openings, to all materials
penetrating the exterior wall to all applicable surfaces and ensure proper adhesion of
the transition membranes to the substrate, capable of having spray polyurethane foam
insulation.

f.  Install counter-flashings:

1) Metal: Mechanically fasten metal counter-flashings with screws at 8” (200 mm)
o0.C.

2) Membrane: Cut into and uncover only 3” of siliconized release paper along one
edge of the counter-flashing membrane. Adhere membrane flashing to the
pre-primed substrate a minimum of 3” and roll firmly in place.

g. Ensure veneer anchors are in place.

3.04 APPLICATION

A. Spray-application of polyurethane foam shall be installed in accordance with ULC S705.2-02
and the manufacturer's instructions.
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SPRAY POLYURETHANE FOAM
INSULATING AIR BARRIER
Revision 0 - 01/24/2018



Appoquinimink School District Fairview Campus — New Middle and
High School

B. Apply only when surfaces and environmental conditions are within limits prescribed by the
material manufacturer and the ULC S705.2 Installation standard.

C. Apply in consecutive passes as recommended by manufacturer to thickness as indicated on
drawings. Passes shall be not less than 2 inch and not greater than 2 inches.

D. Do not install spray polyurethane foam within 3 inches of heat emitting devices such as light
fixtures and chimneys.

E. Finished surface of foam insulation to be free of voids and embedded foreign objects.

F. Remove masking materials and over spray from adjacent areas immediately after foam surface
has hardened. Ensure cleaning methods do not damage work performed by other sections.

G. Trim, as required, any excess thickness that would interfere with the application of
cladding/covering system by other trades.

H. Clean and restore surfaces soiled or damaged by work of the section. Consult with section of
work soiled before cleaning to ensure methods used will not damage the work.

I. Do not permit adjacent work to be damaged by work of this section. Damage to work of this
section caused by other sections shall be repaired by this section at the expense of the
subcontractor causing the damage.

J.  Complete connections to other components or repair any gaps, holes or other damage using
material which conforms to ULC S710.1 Polyurethane Sealant Foam - One Component -
Material or ULC S711.1 Polyurethane Sealant Foam - Two Components - Material and shall be
installed in accordance with ULC S710.2 Polyurethane Sealant Foam - One component -
Installation or ULC S711.2 Polyurethane Sealant Foam - Two Component - Installation,
whichever is appropriate.

K. Where insulation is not protected with masonry veneer, install intumescent paint to required
wet or dry mil thickness or coverage rate in accordance with manufacturer’s instructions, by
brush, roller, conventional or airless spray.

3.05 TOLERANCES
A. Maximum variation from indicated thickness: minus (-) ¥4 inch; plus (+) 'z inch.
3.06 PROTECTION

A. Cover the spray polyurethane foam with a thermal barrier when installed on the interior of the
building.

END OF SECTION
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SECTION 07 3113
ASPHALT SHINGLES
PART 1 - GENERAL
1.01 SUMMARY

A. Section includes the following:
1. Asphalt shingles.
2. Felt underlayment.
3. Self-adhering sheet underlayment.
4. Ridge vents

1.02 RELATED SECTIONS
A. Division 6 Section "Rough Carpentry" for roof deck wood structural panels.

B. Division 7 Section "Sheet Metal Flashing and Trim" for metal roof penetration flashings and
counterflashings not part of this Section.

1.03 DEFINITIONS

A. 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.

1.04 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Samples for Initial Selection: For each type of asphalt shingle, ridge and hip cap shingles
indicated.

1. Include similar Samples of trim and accessories involving color selection.

C. Samples for Verification:
1. Ridge cap, drip edge and other accessories

D. Qualification Data: For Installer.

E. Warranties: Special warranties specified in this Section.
1.05 QUALITY ASSURANCE

A. Source Limitations: Obtain field, ridge and hip cap shingles through one source from a single
asphalt shingle manufacturer.

B. Fire-Test-Response Characteristics: Provide asphalt shingle and related roofing materials with
the fire-test-response characteristics indicated, as determined by testing identical products per
test method 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.

1.  Exterior Fire-Test Exposure: Class A; ASTM E 108 or UL 790, for application and roof
slopes indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store roofing materials in a dry, well-ventilated, weathertight location according to asphalt
shingle manufacturer's written instructions. Store underlayment rolls on end on pallets or other
raised surfaces. Do not double-stack rolls.

1. 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.
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1.07 PROJECT CONDITIONS

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

1. Install self-adhering sheet underlayment within the range of ambient and substrate
temperatures recommended by manufacturer.

1.08 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace asphalt shingles that fail in materials or workmanship within specified warranty period.
Materials failures include manufacturing defects and failure of asphalt shingles to self-seal
after a reasonable time.

1.  Material Warranty Period: 50 years from date of Substantial Completion, prorated, with
first 5 years nonprorated.

2. Wind-Speed Warranty Period: Asphalt shingles will resist blow-off or damage caused by
wind speeds up to 110mph for 5 years from date of Substantial Completion.

3. Algae-Discoloration Warranty Period: Asphalt shingles will not discolor five years from
date of Substantial Completion.

4.  Workmanship Warranty Period: 10 years from date of Substantial Completion.

5. Special Project Warranty: Roofing Installer's warranty, on warranty form at end of this
Section, signed by roofing Installer, covering Work of this Section, in which roofing
Installer agrees to repair or replace components of asphalt shingle roofing that fail in
materials or workmanship within the following warranty period:

a. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS
2.01 MANUFACTURERS
A. GAF Materials Corporation
B. Celotex Corporation.
C. CertainTeed Corporation.
D. Owens Corning.
2.02 GLASS-FIBER-REINFORCED ASPHALT SHINGLES

A. Laminated-Strip Asphalt Shingles: ASTM D 3462, laminated, multi-ply overlay construction,
glass-fiber reinforced, mineral-granule surfaced, and self-sealing.
1. Basis-of-Design Product:
a. GAF Materials Corporation, Elk; “Camelot”, or a comparable product of one of the
following:
1) Celotex Corporation.
2) CertainTeed Corporation.
3) Owens Corning.
2. Strip Size: Manufacturer's standard.
3. Algae Resistance: Granules treated to resist algae discoloration.
4.  Color and Blends: As selected by Architect from manufacturer's full range.

B. Hip and Ridge Shingles: Manufacturer's standard units to match asphalt shingles.
2.03 UNDERLAYMENT MATERIALS

A. Self-Adhering Eave Protection and Underlayment Membrane:
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1.  ASTM D 1970, minimum of 40-mil- thick, slip-resisting, polyethylene-film-reinforced top
surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold
applied.

2. Available Products, as approved by the single manufacturer:

Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-Start A

Grace, W. R. & Co.; Grace Ice and Water Shield.

Henry Company; Perma-Seal PE.

Johns Manville International, Inc.; Roof Defender.

NEI Advanced Composite Technology; AC Poly Ice and StormSeal.

Owens Corning; WeatherLock M.

Polyguard Products, Inc.; Polyguard Deck Guard.

Protecto Wrap Company; Rainproof TM.

SafSeal Innovations; SafSeal 7740.

Underlayment: Synthetic non-asphaltic sheet, intended by manufacturer for mechanically
fastened roofing underlayment without sealed seams.
1. Self Sealability: Passing nail sealability test specified in ASTM D1970.
2. Low Temperature Flexibility: Passing test specified in ASTM D1970.
3. Fasteners: As specified by manufacturer and building code qualification report or
approval, if any.
4.  Products:
a. Deck-Armor Premium Breathable Roof Deck Protection by GAF.
b. Substitutions: See Division 1 - Product Requirements.

ol

2.04 ACCESSORIES

A.
B.

Asphalt Roofing Cement: ASTM D 4586, Type 11, asbestos free.

Roofing Nails: ASTM F 1667; aluminum, stainless-steel, copper, or hot-dip galvanized steel

wire shingle nails, minimum 0.120-inch- diameter, smooth shank, sharp-pointed, with a

minimum 3/8-inch- diameter flat head and of sufficient length to penetrate 3/4 inch into solid

wood decking or extend at least 1/8 inch through OSB or plywood sheathing.

1. Where nails are in contact with metal flashing, use nails made from same metal as
flashing.

2. Underlayment Nails: Aluminum, stainless-steel, or hot-dip galvanized steel wire with low
profile capped heads or disc caps, 1-inch minimum diameter.

2.05 METAL FLASHING AND TRIM

A. Sheet Metal Flashing and Trim: Comply with requirements in Division 7 Section "Sheet Metal
Flashing and Trim."

1. Sheet Metal: Coil-coated aluminum.

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

1. Apron Flashings: Fabricate with lower flange a minimum of 5 inches over and 4 inches
beyond each side of downslope asphalt shingles and 6 inches up the vertical surface.

2. Step Flashings: Fabricate with a headlap of 2 inches and a minimum extension of 5 inches
over the underlying asphalt shingle and up the vertical surface.

3. Drip Edges: Fabricate in lengths not exceeding 10 feet with 2-inch roof deck flange and
1-1/2-inch fascia flange with 3/8-inch drip at lower edge. Provide vented edge drip at
vented insulation.
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2.06 RIDGE VENTS:

A.

Manufacturer's standard, rigid section high-density polypropylene or other UV -stabilized
plastic ridge vent with nonwoven geotextile filter strips and external deflector baffles for use
under ridge shingles. Manufacturers: Subject to compliance with requirements, provide
products by one of the following:

1. Ridge Filtervent; Air Vent, Inc. (for Class A).

2. Cobra Ridge Vent; GAF Building Materials Corporation.

3. Roll Vent; Obdyke: Benjamin Obdyke, Inc.

4.  Trimline; Trimline Roof Ventilation Systems.

PART 3 - EXECUTION
3.01 EXAMINATION

A.

B.

Examine substrates, areas, and conditions, with Installer present, for compliance with

requirements for installation tolerances and other conditions affecting performance of work.

1.  Examine roof sheathing to verify that sheathing joints are supported by framing and
blocking or metal clips and that installation is within flatness tolerances.

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely
anchored; and that provision has been made for flashings and penetrations through asphalt
shingles.

3. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 UNDERLAYMENT INSTALLATION

A.

Single-Layer Underlayment: Install single layer of underlayment on roof deck perpendicular to
roof slope in parallel courses. Lap sides a minimum of 2 inches over underlying course. Lap
ends a minimum of 4 inches. Stagger end laps between succeeding courses at least 72 inches.
Fasten with underlayment nails.
1. Install underlayment on roof deck not covered by self-adhering sheet underlayment.
a. Lap sides over self-adhering sheet underlayment not less than 3 inches in direction to
shed water. Lap ends not less than 6 inches over self-adhering sheet underlayment.

Self-Adhering Sheet (Ice and Water Shield) Underlayment: Install self-adhering sheet

underlayment, wrinkle free, on roof deck. Comply with low-temperature installation

restrictions of underlayment manufacturer if applicable. Install at locations indicated below,

unless indicated otherwise on drawings, lapped in direction to shed water. Lap sides not less

than 3-1/2 inches. Lap ends not less than 6 inches staggered 24 inches between courses. Roll

laps with roller. Cover underlayment within seven days.

1. Eaves: Extend from edges of eaves 24 inches beyond interior face of exterior wall.

2. Valleys: Extend from lowest to highest point 18 inches on each side.

3. Hips: Extend 18 inches on each side.

4. Sidewalls: Extend beyond sidewall 18 inches and return vertically against sidewall not
less than 4 inches.

3.03 METAL FLASHING INSTALLATION

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

073113-4

7 Section "Sheet Metal Flashing and Trim."

1.  Install metal flashings according to recommendations in ARMA's "Residential Asphalt
Roofing Manual" and asphalt shingle recommendations in NRCA's "The NRCA Roofing
and Waterproofing Manual."
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Step Flashings: Install with a headlap of 2 inches and extend over the underlying asphalt
shingle and up the vertical surface. Fasten to roof deck only.

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

3.04 ASPHALT SHINGLE INSTALLATION

A.

Install asphalt shingles according to manufacturer's written instructions, recommendations in
ARMA's "Residential Asphalt Roofing Manual," and asphalt shingle recommendations in
NRCA's "The NRCA Roofing and Waterproofing Manual."

Install starter strip along lowest roof edge, consisting of an asphalt shingle strip with tabs
removed at least 7 inches wide with self-sealing strip face up at roof edge.

1. Extend asphalt shingles 1/2 inch over fascia at eaves and rakes.

2. Install starter strip along rake edge.

Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof
deck with manufacturer's recommended offset pattern at succeeding courses, maintaining
uniform exposure, unless otherwise indicated by manufacturer.

Fasten asphalt shingle strips with a minimum of six roofing nails located according to

manufacturer's written instructions.

1. Where roof slope exceeds 20:12, seal asphalt shingles with asphalt roofing cement spots
after fastening with additional roofing nails.

2. Where roof slope is less than 4:12, seal asphalt shingles with asphalt roofing cement
spots.

3. When ambient temperature during installation is below 50 deg F, seal asphalt shingles
with asphalt roofing cement spots.

Closed-Cut Valleys: Extend asphalt shingle strips from one side of valley 12 inches beyond

center of valley. Use one-piece shingle strips without joints in the valley. Fasten with extra nail

in upper end of shingle. Install asphalt shingle courses from other side of valley and cut back to

a straight line 2 inches short of valley centerline. Trim upper concealed corners of cut-back

shingle strips.

1. Do not nail asphalt shingles within 6 inches of valley center.

2. Set trimmed, concealed-corner asphalt shingles in a 3-inch- wide bed of asphalt roofing
cement.

3. "California Closed-Cut Valleys" are not permitted.

Hip Cap Shingles: Maintain same exposure of cap shingles as roofing shingle exposure. Fasten
with roofing nails of sufficient length to penetrate sheathing.

3.05 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting and
provide for thermal expansion. Coordinate installation with flashings and other components.

1.  Install components required for a complete sheet metal roofing assembly including trim,
copings, seam covers, flashings, sealants, gaskets, fillers, metal closures, closure strips,
and similar items.

2. Install accessories integral to sheet metal roofing that are specified in Division 7 Section
"Sheet Metal Flashing and Trim" to comply with that Section's requirements.

END OF SECTION
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SECTION 07 4113
METAL ROOF PANELS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Architectural roofing system of preformed steel panels.

B. Attachment system.

C. Finishes.

D. Accessories.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry: Roof sheathing.

B. Section 07 4213 - Metal Wall Panels: Preformed wall panels.

C. Section 07 9200 - Joint Sealants: Sealing joints between metal roof panel system and adjacent
construction.

1.03 REFERENCE STANDARDS

A. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process; 2010 (Reapproved 2015).
B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified

Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection;
2013.

1.04 SUBMITTALS
A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.
3.  Specimen warranty.

B. Shop Drawings: Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.
1. Show work to be field-fabricated or field-assembled.

C. Selection Samples: For each roofing system specified, submit color chips representing
manufacturer's full range of available colors and patterns.

D. Verification Samples: For each roofing system specified, submit samples of minimum size 12
inches square, representing actual roofing metal, thickness, profile, color, and texture.

E. Warranty: Submit specified manufacturer's warranty and ensure that forms have been
completed in Owner's name and are registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section, with not less than three years of documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified and
with at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.
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1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Finish Warranty: Provide manufacturer's special warranty covering failure of factory-applied
exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence
of finish degradation, including significant fading, chalking, cracking, or peeling within
specified warranty period of twenty years from Date of Substantial Completion.

C. Waterproofing Warranty: Provide manufacturer's warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified warranty period of five years from Date of Substantial Completion.

PART 2 PRODUCTS
2.01 ARCHITECTURAL METAL ROOF PANELS

A. Architectural Metal Roofing: Provide complete engineered system complying with specified
requirements and capable of remaining weathertight while withstanding anticipated movement
of substrate and thermally induced movement of roofing system.

B. Metal Panels: Factory-formed panels with factory-applied finish.
1. Steel Panels:
a.  Aluminum-zinc alloy-coated steel conforming to ASTM A792/A792M; minimum
AZ50 coating.
b. Steel Thickness: Minimum 24 gage (0.024 inch).
2. Profile: Standing seam, with minimum 1.75 inch seam height; concealed fastener system
with snap-together seam; non-mechanically seamed.
Texture: Smooth.
Width: Maximum panel coverage of 18 inches.
Manufacturer: Centria: SDP 175 Structural Design Panels.
. Locations: Accent roof areas as shown.

2.02 ATTACHMENT SYSTEM

A. Concealed System: Provide manufacturer's standard stainless steel or nylon-coated aluminum
concealed anchor clips designed for specific roofing system and engineered to meet
performance requirements, including anticipated thermal movement.

2.03 FABRICATION

A. Panels: Provide factory or field fabricated panels with applied finish and accessory items,
using manufacturer's standard processes as required to achieve specified appearance and
performance requirements.

2.04 FINISHES

A. Fluoropolymer Coating System: Manufacturer's standard multi-coat thermocured coating
system, including minimum 70 percent fluoropolymer color topcoat with minimum total dry
film thickness of 0.9 mil; color and gloss to match sample.

2.05 ACCESSORIES

A. Miscellaneous Sheet Metal Items: Provide flashings, trim, moldings, closure strips, and caps
of the same material, thickness, and finish as used for the roofing panels. Items completely
concealed after installation may optionally be made of stainless steel.

v os W

B. Rib and Ridge Closures: Provide prefabricated, close-fitting components of steel with
corrosion resistant finish or combination steel and closed-cell foam.

C. Sealants:
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1.  Exposed Sealant: Elastomeric; silicone, polyurethane, or silyl-terminated
polyether/polyurethane.
2. Concealed Sealant: Non-curing butyl sealant or tape sealant.

Self-Adhering Eave Protection Membrane:

1.  ASTM D 1970, minimum of 40-mil- thick, slip-resisting, polyethylene-film-reinforced top
surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold
applied.

2. Manufacturer and Products:

a. Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-Start A

Grace, W. R. & Co.; Grace Ice and Water Shield.

Henry Company; Perma-Seal PE.

Owens Corning; WeatherLock M.

Substitutions: See Section 01 6000 - Product Requirements.

oo o

Underlayment: Synthetic non-asphaltic sheet, intended by manufacturer for mechanically

fastened roofing underlayment without sealed seams.

1. Self Sealability: Passing nail sealability test specified in ASTM D1970/D1970M.

2. Low Temperature Flexibility: Passing test specified in ASTM D1970/D1970M.

3. Fasteners: As specified by manufacturer and building code qualification report or
approval.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

Do not begin installation of preformed metal roof panels until substrates have been properly
prepared.

If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

3.02 PREPARATION

A.

B.

C.

Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and
other adjoining work to assure that the completed roof will be free of leaks.

Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt
sheet, or other permanent method approved by roof panel manufacturer.

Where metal will be in contact with wood or other absorbent material subject to wetting, seal
joints with sealing compound and apply one coat of heavy-bodied bituminous paint.

3.03 UNDERLAYMENT INSTALLATION

A.

Underlayment: Install single layer of underlayment on roof deck perpendicular to roof slope in
parallel courses. Lap sides a minimum of 2 inches over underlying course. Lap ends a
minimum of 4 inches. Stagger end laps between succeeding courses at least 72 inches. Fasten
with underlayment nails.
1. Install underlayment on roof deck not covered by self-adhering sheet underlayment.
a. Lap sides over self-adhering sheet underlayment not less than 3 inches in direction to
shed water. Lap ends not less than 6 inches over self-adhering sheet underlayment.

Self-Adhering Sheet (Ice and Water Shield) Underlayment: Install self-adhering sheet
underlayment, wrinkle free, on roof deck. Comply with low-temperature installation
restrictions of underlayment manufacturer if applicable. Install at locations indicated below,
unless indicated otherwise on drawings, lapped in direction to shed water. Lap sides not less
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than 3-1/2 inches. Lap ends not less than 6 inches staggered 24 inches between courses. Roll
laps with roller. Cover underlayment within seven days.

1. Eaves: Extend from edges of eaves 24 inches beyond interior face of exterior wall.

2. Valleys: Extend from lowest to highest point 18 inches on each side.

3.04 INSTALLATION

A. Overall: Install roofing system in accordance with approved shop drawings and panel
manufacturer's instructions and recommendations, as applicable to specific project conditions.
Anchor all components of roofing system securely in place while allowing for thermal and
structural movement.

1. Install roofing system with concealed clips and fasteners, except as otherwise
recommended by manufacturer for specific circumstances.

2.  Minimize field cutting of panels. Where field cutting is absolutely required, use methods
that will not distort panel profiles. Use of torches for field cutting is absolutely prohibited.

B. Accessories: Install all components required for a complete roofing assembly, including
flashings, trim, moldings, closure strips, caps, rib closures, ridge closures, and similar roof
accessory items.

C. Roof Panels: Install panels in strict accordance with manufacturer's instructions, minimizing

transverse joints except at junction with penetrations.

1.  Form weathertight standing seams incorporating concealed clips, using an automatic
mechanical seaming device approved by the panel manufacturer.

2. Incorporate concealed clips at panel joints, and snap panels together to provide
weathertight joints.

3. Install sealant or sealant tape, as recommended by panel manufacturer, at end laps and
side joints.

3.05 CLEANING

A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,
excess joint sealer, handling marks, and debris from installation, leaving the work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish.

3.06 PROTECTION
A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary

walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.

B. Touch-up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 07 4213
METAL WALL PANELS
PART 1- GENERAL
1.01 SECTION INCLUDES

A. Concealed and exposed fastener metal wall panels as part of the assembly described below.

1. Metal Wall Panels over Masonry Wall System: Single-skin exposed fastener metal wall
panels applied as exterior cladding over a masonry wall and spray-applied insulation.
Metal wall panel installation specified in this Section includes secondary metal subgirt
framing for panel attachment.

2. Single-skin concealed fastener metal wall panels applied as exterior cladding over a
framed wall and spray-applied insulation.

3. Exposed fastener metal panel installed as roof screen.

1.02 RELATED REQUIREMENTS
A. Division 04 Section "Unit Masonry"
B. Division 07 Section "Air Barriers": applied air, moisture, and water vapor control membrane.

C. Division 07 Section "Sheet Metal Flashing and Trim" for sheet metal copings, flashings,
reglets and roof drainage items.

D. Division 07 Section "Joint Sealants" for field-applied joint sealants.
1.03 REFERENCES

A. American Architectural Manufacturer's Association (AAMA):
1. AAMA 621 - Voluntary Specification for High Performance Organic Coatings on Coil
Coated Architectural Hot Dipped Galvanized (HDG) and Zinc-Aluminum Coated Steel
Substrates.

B. ASTM International (ASTM):
1. ASTM A 653/A 653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
2. ASTM C 754 - Specification for Installation of Steel Framing Members to Receive Screw
Attached Gypsum Panel Products.
ASTM C 920 - Specification for Elastomeric Joint Sealants.
4.  ASTM C 1007 - Standard Specification for Installation of Load Bearing (Transverse and
Axial) Steel Studs and Related Accessories.
5. ASTME 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building
Construction.

C. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA):
1. Architectural Sheet Metal Manual.

1.04 PERFORMANCE REQUIREMENTS

A. General: Provide metal wall panel assemblies meeting performance requirements as
determined by application of specified tests by a qualified testing agency on manufacturer's
standard assemblies.

W

B. Structural Performance: Provide metal wall panel assemblies capable of withstanding the
effects of indicated loads and stresses within limits and under conditions indicated, per ASTM
E 72:
1.  Wind Loads: Determine loads based on uniform pressure, importance factor, exposure
category, and basic wind speed indicated on drawings.
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2. Limits of Deflection: Metal wall panel assembly shall withstand scheduled wind pressure
with the following allowable deflection:
a. Maximum allowable deflection limited to L/180 deflection of panel perimeter normal

to plane of wall with no evidence of failure.

3. Secondary Metal Framing: Design secondary metal framing for metal wall panel assembly
according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."

4.  Side Joint Disengagement: Panels must be designed and tested under Negative load per
ASTME 72.

Thermal Movements: Allow for thermal movements from variations in both ambient and
internal temperatures. Accommodate movement of support structure caused by thermal
expansion and contraction.

1.05 QUALITY ASSURANCE

A.

B.

C.

Manufacturer/Source: Provide metal wall panel and panel accessories from a single
manufacturer.

Manufacturer Qualifications: Approved manufacturer listed in this Section with minimum 10
years experience in manufacture of similar products in successful use in similar applications.
1. Approval of Comparable Products: Submit the following in accordance with project
substitution requirements, within time allowed for substitution review:
a. Product data, including certified independent test data indicating compliance with
requirements.
b. Sample submittal from similar project.
c. Project references: Minimum of 5 installations not less than 5 years old, with Owner
and Architect contact information.
d. Sample warranty.
2. Substitutions following award of contract are not allowed except as stipulated in Division
01 General Requirements.
3. Approved manufacturers must meet separate requirements of Submittals Article.

Installer Qualifications: Experienced Installer with minimum of 5 years experience with
successfully completed projects of a similar nature and scope.

1.06 ADMINISTRATIVE REQUIREMENTS

A.

Preinstallation Meeting: Conduct preinstallation meeting at site attended by Construction

Manager, Owner, Architect, manufacturer's representative, and other trade contractors.

1.  Coordinate building framing in relation to metal wall panel assembly.

2. Coordinate installation of building air and water barrier behind metal wall panel
assembly.

3.  Coordinate window, door and louver, and other openings and penetrations of metal wall
panel assembly.

1.07 ACTION SUBMITTALS

A.

07 4213-2

Product Data: Manufacturer’s data sheets, for specified products.
1. Include data indicating compliance with performance requirements, including load span
tables tested for side joint disengagement under negative loads per ASTM E 72.

Shop Drawings: Provide shop drawings prepared by manufacturer or manufacturer's
authorized Installer. Include full elevations showing openings and penetrations. Include details
of each condition of installation and attachment. Provide details at a minimum scale 1-1/2-inch
per foot of all required trim and extrusions needed for a complete installation.
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1. Indicate points of supporting structure that must coordinate with metal wall panel
assembly installation.

C. Samples for Initial Selection: For each product specified, provide representative color charts
of manufacturer's full range of colors.

D. Samples for Verification: Provide 12-inch (300 mm) section of panel(s) showing finishes.
Provide 12-inch (300 mm) long pieces of trim pieces and other exposed components.

1.08 INFORMATIONAL SUBMITTALS

A. Product Test Reports: Indicating compliance of products with requirements, from a qualified
independent testing agency.

B. Qualification Information: For Installer firm.

C. Manufacturer's warranty: Submit sample warranty.
1.09 CLOSEOUT SUBMITTALS

A. Maintenance data.
1.10 DELIVERY, STORAGE, AND HANDLING

A. Protect metal wall panel products during shipping, handling, and storage to prevent staining,
denting, deterioration of components or other damage.
1. Deliver, unload, store, and erect metal wall panel products and accessory items without
misshaping panels or exposing panels to surface damage from weather or construction
operations.

1.11 WARRANTY

A. Special Manufacturer’s Warranty: On manufacturer’s standard form, in which manufacturer
agrees to repair or replace components of metal wall panel assemblies that fail in materials and
workmanship within two years from date of Substantial Completion.

B. Special Panel Finish Warranty: On manufacturer’s standard form, in which manufacturer
agrees to repair or replace metal wall panels that evidence deterioration of finish within the
following periods from the date of substantial completion:

1.  Warranty Period: 20 years.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:
1. CENTRIA Architectural Systems; Moon Township, PA 15108-2944. Tel: (800)759-7474.
Tel: (412)299-8000. Fax: (412)299-8317. Email: info@CENTRIA.com. Web:
www.CENTRIA.com.
a. Type 1: IW Series Metal Wall Panels
1) Location: Performing Arts Center, H. S. Gym
b. Type 2: Exposed Fastener Profiles Econolap 3/4"
1) Location: Vertical walls at mansard roofs.
c. Type 3: Intercept Series
1) Location: Curtainwall

B. Other Manufacturers: Products meeting the performance and appearance must be submitted
for approval prior to bidding. The following may be considered pending color and sample
pre-approval, including accessories.

1. ATAS International, Inc.:6612 Snowdrift Road, Allentown, PA 18106. www.atas.com.
2. MBCL
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2.02 METAL WALL PANEL MATERIALS

A.

B.

Metallic-Coated Steel Face Sheet: Coil-coated, ASTM A 755/A 755M.

1. Aluminum-zinc alloy-coated Steel Sheet: ASTM A 792/A 792 M, Class AZ50 Grade 50
(Class AZM150, Grade 275), structural steel quality.

2. Face Sheet: Minimum 0.030 inch/22 gage (0.76 mm) nominal uncoated thickness.

3. Surface: Smooth.

Perforated Screen Wall: Aluminum Face Sheet: Smooth surface coil-coated, ASTM B209,
3003-H14 alloy, 0.040 inch (1.0 mm) nominal thickness.

2.03 CONCEALED FASTENER METAL WALL PANELS

A.

Metal Wall Panels, General: Factory-formed, concealed fastener panels with interconnecting
side joints, fastened to supports with concealed fasteners, with factory-applied sealant in side
laps when required to meet performance requirements.

Horizontal Joints: Horizontal Joints with drip edge and sloped drain shelf to provide positive
water shed away from Panel Joinery.

Types 1: Flush-joint profile with raised flat pan and two stiffener beads:
1. Basis of Design Product: CENTRIA, IW-40A.

2. Panel Coverage: 12 inches (305 mm).

3. Panel Height: 1.50 inches (38 mm).

Types 3: Closed-joint back-ventilated Rainscreen Panel with %4"(19mm) wide reveals betweeen
panels with independent panel attachment.
1. Basis of Design Product: CENTRIA, Intercept Entyre Panel System
2. Installation Sequence:
a. Bottomup
3. Installation Patterns:
a. Vertical and/or horizontal orientation
b. Variable running bond—vertically and horizontally
4.  Panel Reveal Width:
a. 3/4" [19mm] Standard
5. Panel Depth:
a. 13/8"[35 mm] Standard

2.04 EXPOSED FASTENER METAL WALL PANELS

A.

Metal Wall Panels, General: Factory-formed, Exposed fastener panels with overlapping side
joints, fastened to supports with exposed fasteners, with field-applied sealants in side laps
when required to meet performance requirements.

Type 2: Corrugated profile with lap joint:

1. Basis of Design Product: CENTRIA, Exposed Fastener Profiles Econolap 3/4"
2. Panel Coverage: 34 2/3 inches.

3. Panel Height: 3/4 inches.

4. Rib Spacing: 2 2/3 inches.

2.05 METAL WALL PANEL ACCESSORIES

A.
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Metal Wall Panel Accessories, General: Provide complete metal wall panel assembly
incorporating trim, copings, fasciae, parapet caps, soffits, sills, inside and outside corners, and
miscellaneous flashings. Provide manufacturer's factory-formed shims, flashings, gaskets, lap
strips, closure strips, and caps for a complete installation. Fabricate accessories in accordance
with SMACNA Manual.
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B. Mitered Corners: Structurally-bonded horizontal interior and exterior trimless corners
matching metal wall panel material, profile, and factory-applied finish, fabricated and finished
by metal wall panel manufacturer.

1.  Welded, riveted, fastened, or field- fabricated corners do not meet the requirements of this
specification.
2. Basis of Design: CENTRIA, MicroSeam Corners.

C. Formed Flashing and Trim: Match material, thickness, and color of metal wall panels.

D. Sealants: Type recommended by metal wall panel manufacturer for application, meeting
requirements of Division 07 Section "Joint Sealants."

E. Flashing Tape: 4-inch wide self-adhering butyl flashing tape.

F. Fasteners: Self-tapping screws and other acceptable fasteners recommended by panel
manufacturer. Where exposed fasteners cannot be avoided, supply corrosion-resistant
fasteners with heads matching color of metal wall panels by means factory-applied coating.

2.06 SECONDARY METAL SUBGIRT FRAMING

A. Miscellaneous Framing Components, General: Cold-formed metallic-coated steel sheet,
ASTM A 653/A 653M, G90 (Z180).
1. Hat Channels: 0.053 inch/16 ga. (1.34 mm) minimum.
2. Sill Channels: 0.053 inch/16 ga. (1.34 mm) minimum.

2.07 METAL WALL PANEL FINISHES

A. Exposed Coil-Coated Finish System:
1. Fluoropolymer Two-Coat System: 0.2-mil primer with 0.8-mil 70 percent PVDF
fluoropolymer color coat, AAMA 621.
a. Basis of Design: CENTRIA Fluorofinish.

B. Color:
1. Exterior Surface: As selected by Architect from manufacturer's standard colors.
2. Interior Surface: Manufacturer's standard primer color.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine metal wall panel substrate with Installer present. Inspect for erection tolerances and
other conditions that would adversely affect installation of metal wall panels.

B. Wall Substrate: Confirm that wall substrate is within tolerances acceptable to metal wall panel
system manufacturer.
1. Maximum substrate and framing deviations from flat plane acceptable:
a. 1/4-inch in 20 feet vertically or horizontally.
b. 1/2-inch across building elevation.
c. 1/8-inchin 5 feet.

C. Openings: Verify that window, door, louver and other penetrations match layout on shop
drawings.

D. Air/Moisture Barriers: Confirm that work has been completed, inspected, and tested as
required.

E. Correct out-of-tolerance work and other deficient conditions prior to proceeding with metal
wall panel system installation.
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3.02 SECONDARY FRAMING INSTALLATION

A.

Secondary Metal Subgirt Framing: Install secondary metal framing components to tolerances
indicated, as shown on approved shop drawings. Install secondary metal framing and other
metal panel supports per ASTM C 1007 and metal wall panel manufacturer's
recommendations.

3.03 METAL WALL PANEL INSTALLATION

A.

C.

General: Install metal wall panels in accordance with approved shop drawings and
manufacturer's recommendations. Install metal wall panels in orientation, sizes, and locations
indicated. Anchor metal wall panels and other components securely in place. Provide for
thermal and structural movement

Attach panels to metal framing using recommended clips, screws, fasteners, sealants, and

adhesives indicated on approved shop drawings.

1. Fasteners for Steel Wall Panels: Stainless-steel for exterior locations and locations
exposed to moisture; carbon steel for interior use only.

2. Fasten metal wall panels to supports with fasteners and spacing recommended by

manufacturer.

Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

4. Dissimilar Materials: Where elements of metal wall panel system will come into contact
with dissimilar materials, treat faces and edges in contact with dissimilar materials as
recommended by manufacturer.

98]

Joint Sealers: Install joint sealants where indicated on approved shop drawings.

3.04 ACCESSORY INSTALLATION

A.

General: Install metal wall panel accessories with positive anchorage to building and provide

for thermal expansion. Coordinate installation with flashings and other components.

1. Install related flashings and sheet metal trim per requirements of Division 07 Section
"Sheet Metal Flashing and Trim."

2. Install components required for a complete metal wall panel assembly, including trim,
copings, corners, lap strips, flashings, sealants, fillers, closure strips, and similar items.

3. Comply with performance requirements and manufacturer's written installation
instructions.

4. Provide concealed fasteners except where noted on approved shop drawings.

5. Set units true to line and level as indicated.

3.05 FIELD QUALITY CONTROL

A.

B.

Manufacturer's Field Service: Engage a service representative authorized by metal wall panel
manufacturer to inspect completed installation. Submit written report.

Correct deficiencies noted in manufacturer's report.

3.06 CLEANING AND PROTECTION

A. Remove temporary protective films. Clean finished surfaces as recommended by metal wall

07 4213-6

panel manufacturer. Clear weep holes and drainage channels of obstructions, dirt, and sealant.
Maintain in a clean condition during construction.

Replace damaged panels and accessories that cannot be repaired by finish touch-up or minor
repair.

END OF SECTION
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SECTION 07 5300
ELASTOMERIC MEMBRANE ROOFING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.
1.02 RE

A.

B.
C.
D.

E.
F.

Elastomeric roofing membrane, adhered conventional application.
Insulation, flat and tapered.
Flashings.

Roofing stack boots, roofing expansion joints, and walkway pads.

LATED REQUIREMENTS

Section 05 3100 - Steel Decking: Product requirements for acoustical insulation for deck
flutes, for placement by this section.

Section 06 1000 - Rough Carpentry: Wood nailers and curbs.
Section 07 6200 - Sheet Metal Flashing and Trim: Counterflashings, reglets.

Section 07 7100 - Roof Specialties: Copings, fascia, prefabricated roofing expansion joint
flashing; to be included in roofing system warranty.

Section 07 7200 - Roof Accessories: Roof-mounted units; prefabricated curbs.

Section 26 4113 - Lightning Protection for Structures.

1.03 REFERENCE STANDARDS

A.

B.
C.

D.

E.
F.
G.

ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2015.

ASTM C726 - Standard Specification for Mineral Wool Roof Insulation Board; 2012.

ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2016.

ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2013.

FM DS 1-28 - Wind Design; 2007.
NRCA (RM) - The NRCA Roofing Manual; 2017.
UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Preinstallation Meeting: Convene a preinstallation meeting one week before starting work of
this section; require attendance by all affected installers; review preparation and installation
procedures and coordination and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements - Administrative Requirements, for
submittal procedures.
B. Product Data: Provide data indicating membrane materials, flashing materials, insulation, and
fasteners.
C. Shop Drawings: Indicate joint or termination detail conditions, conditions of interface with
other materials, setting plan for tapered insulation, and mechanical fastener layout.
D. Manufacturer's Installation Instructions: Indicate membrane seaming precautions and
perimeter conditions requiring special attention.
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E.

Manufacturer's Field Reports: Indicate procedures followed, ambient temperatures, humidity,
and supplementary instructions given.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A.

B.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum five years of documented experience.

Installer Qualifications: Company specializing in performing the work of this section with
minimum five years documented experience, and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.
C.

Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels
intact.

Store products in weather protected environment, clear of ground and moisture.

Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A.
B.

C.

D.

Do not apply roofing membrane during unsuitable weather.

Do not apply roofing membrane when ambient temperature is below 40 degrees F or above 90
degrees F.

Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

1.09 WARRANTY

A.
B.

See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

Special Project Warranty: Submit roofing Installer's warranty, on warranty form signed by
Installer, covering Work of this Section, including all components of membrane roofing system
such as roofing membrane, base flashing, roof insulation, and walkway products, for the
following warranty period:

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

Manufacturer's Warranty: Manufacturer's Warranty standard form, without monetary
limitation, in which manufacturer agrees to repair or replace components of membrane roofing
system that fail in materials or workmanship within specified warranty period. Failure
includes roof leaks.

1. Warranty Period: 30 years from date of Substantial Completion.

2. Coverage: Material and labor.

3. Include edge metal in Roofing System Warranty. See Section 077100.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

07 5300-2

EPDM Membrane Materials:

1. Carlisle Roofing Systems, Inc: www.carlisle-syntec.com.

2. Firestone Building Products, LLC: www.firestonebpco.com.

3. Versico, a division of Carlisle Construction Materials Inc: www.versico.com/sle.
4.  Substitutions: See Section 01 6000 - Product Requirements.
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2.02 ROOFING
A. Elastomeric Membrane Roofing: One ply membrane, fully adhered, over insulation.

B. Roofing Assembly Requirements:
1.  Roof Covering External Fire Resistance Classification: UL (DIR) certified Class A.

2. Factory Mutual Classification: Class 1 and windstorm resistance of 1-60, in accordance
with FM DS 1-28.

C. Acceptable Insulation Types - Tapered Application:
1. Uniform thickness polyisocyanurate board covered with tapered polyisocyanurate board.

2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane: Ethylene-propylene-diene-terpolymer (EPDM); non-reinforced; complying with

minimum properties of ASTM D4637/D4637M.

1. Thickness: 0.060 inch (60 mil).

2. Sheet Width: 120 inch, minimum; factory-fabricate into largest sheets possible.

3. Solar Reflectance: 0.75, minimum, initial, and 0.64, minimum, 3-year, certified by Cool
Roof Rating Council.

4. Thermal Emittance: 0.84, minimum, initial, and 0.87, minimum, 3-year, certified by Cool
Roof Rating Council.

5. Color: White.

B. Seaming Materials: Standard synthetic-rubber polymer primer and 6-inch wide minimum,
butyl splice tape with release film.

C. Membrane Fasteners: As recommended by and approved by membrane manufacturer.

D. Flexible Flashing Material: Same material as membrane; conforming to the following:
1.  Thickness: 60 mil.
2. Tensile Strength: 1,200 psi.
3. Elasticity: 50 percent with full recovery without set.
4. Color: White.

2.04 COVER BOARD

A. Fiberglass Mat Faced Gypsum Roof Board:

1. Thickness: 5/8 inch.
Width: 4 feet.
Length: 8 feet.
Weight: 2.5 1b/sq. ft.
Surfacing: Fiberglass mat with non-asphaltic coating.
Flexural Strength, Parallel (ASTM C473): 100 1bf, minimum.
Flute Span (ASTM E661): 8 inches.
Permeance (ASTM E96): greater than 17 perms.
9. R-Value (ASTM C518): 0.67.
10. Water Absorption (ASTM C1177): Less than 10 percent of weight.
11. Compressive Strength (Applicable Sections of ASTM C472): 900 pounds per square inch.
12. Surface Water Absorption (ASTM C473): Not more than 2 grams.
13.  Acceptable Products:

a. DensDeck Prime, Georgia-Pacific Gypsum.

P NNk WD
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2.05 INSULATION
A. Polyisocyanurate Board Insulation: Rigid cellular foam, complying with ASTM C1289, Type

II, Class 1, cellulose felt or glass fiber mat both faces; Grade 2 and with the following
characteristics:

Compressive Strength: 20 psi

Board Size: 48 by 96 inch.

Board Thickness (base layer): 1.5 inch minimum.

Flat roof insulation thickness: 5" total thickness, two-layers.

Tapered Board insulation: Slope as indicated; minimum thickness 5 inch; fabricate of
fewest layers possible.

a.  Minimum slope: 1/4 inch per foot.

b. Sumps at drains: 4'-0" square; 1/2" per foot slope.

6. Board Edges: Square.

Al

Mineral Wool Board Insulation: Rigid, monolithic, dual-density mineral wool, ASTM C726,

with the following characteristics:

1. Board Size: 48 by 48 inches.

2. Board Thickness: 2-1/2 inches.

3. Board Edges: Square.

4. Thermal Resistance: R-value of 3.8 deg F hr sq ft/Btu at 75 degrees F, when tested
according to ASTM C518.

5. Manufacturers:
a. ROXUL, Inc; TOPROCK DD: www.roxul.com/#sle.

2.06 ACCESSORIES

A.

B.

07 5300-4

Prefabricated Roofing Expansion Joint Flashing: Sheet butyl over closed-cell foam backing
seamed to stainless steel flanges.

Stack Boots: Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

Insulation Joint Tape: Glass fiber reinforced type as recommended by insulation manufacturer,
compatible with roofing materials; 6 inches wide; self adhering.

Insulation Fasteners: Appropriate for purpose intended and approved by roofing manufacturer.

Thinners and Cleaners: As recommended by adhesive manufacturer, compatible with
membrane.

Membrane Adhesive: As recommended by membrane manufacturer, and:

1. Provide low-VOC, solvent-based EPDM bonding adhesive that complies with Ozone
Transport Commission (OTC) Model Rule, Single Ply Roofing Adhesives;
WWww.otcair.org.

Membrane Adhesive Primer: As recommended by membrane manufacturer, and:

1. Provide low-VOC, solvent-based EPDM adhesive primer that complies with Ozone
Transport Commission (OTC) Model Rule, Single Ply Roofing Adhesive Primers;
www.otcair.org.

Insulation Adhesive: As recommended by insulation manufacturer.

Walkway Pads: Suitable for maintenance traffic, contrasting color or otherwise visually
distinctive from roof membrane.

1.  Composition: Roofing membrane manufacturer's standard.

2. Size: Asindicated.
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3. Surface Color: Black.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify that surfaces and site conditions are ready to receive work.
Verify deck is supported and secure.

Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly
sloped and suitable for installation of roof system.

Verify deck surfaces are dry and free of snow or ice.

Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips
are in place.

3.02 METAL DECK PREPARATION

A.

Install preformed acoustical glass fiber insulation strips specified in Section 05 3100 within
roof deck flutes. Install in accordance with manufacturer's instructions.

3.03 INSULATION - UNDER MEMBRANE

A.

B.

e

Attachment of Insulation: Mechanically fasten each layer of insulation to deck in accordance
with roofing manufacturer's instructions and Factory Mutual requirements.

Lay subsequent layers of insulation with joints staggered minimum 6 inch from joints of
preceding layer.

Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

Lay boards with edges in moderate contact without forcing. Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.

At roof drains, use factory-tapered boards to slope down to roof drains over a distance of 24

inches.

1. Trim surface of insulation where necessary at roof drains so completed surface is
flush and does not restrict flow of water.

Do not apply more insulation than can be covered with membrane in same day.

Install cover board over insulation with long joints in continuous straight lines with end joints

staggered between rows. Adhesive attach cover board, following manufacturer

recommendations.

1. For multilayer locations, lay subsequent coverboard layers with joints staggered minimum
6 inch from joints of preceding layer.

3.04 MEMBRANE APPLICATION

A. Apply elastomeric membrane roofing system in accordance with manufacturer's
recommendations.
B. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.
C. Shingle joints on sloped substrate in direction of drainage.
ELASTOMERIC MEMBRANE 07 5300-5
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D.

L.
J.

Fully Adhered Application: Apply adhesive to substrate and membrane at rate required by
manufacturer. Fully embed membrane in adhesive except in areas directly over or within 3
inches of expansion joints. Fully adhere one roll before proceeding to adjacent rolls.

1. Protect white surface from discoloration from bonding adhesive.

2. Do not place bonding adhesive containers or lids on white membrane surface.

Overlap edges and ends and seal seams by contact tape, minimum 6 inches. Seal permanently
waterproof. Apply uniform bead of sealant to joint edge.

At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 8 inches onto vertical surfaces.
2. Fully adhere flexible flashing over membrane and up to termination bar.

Around roof penetrations, seal flanges and flashings with flexible flashing.

Install roofing expansion joints where indicated. Make joints watertight.
1. Install prefabricated joint components in accordance with manufacturer's instructions.

Coordinate installation of roof drains and related flashings.

Coordinate installation of associated counterflashings installed under other sections.

3.05 ROOF WALKWAY INSTALLATION

A.

Flexible Walkways: Install walkway products in locations indicated. Adhere walkway
products to substrate with compatible adhesive according to roofing system manufacturer's
written instructions.

3.06 FIELD QUALITY CONTROL

A.

B.

See Section 01 4000 - Quality Requirements, for general requirements for field quality control
and inspection.

Require site attendance of roofing and insulation material manufacturers weekly during
installation of the Work.

3.07 CLEANING

A.
B.

C.

Remove markings from finished surfaces.

In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and conform to their documented instructions.

Repair or replace defaced or damaged finishes caused by work of this section.

3.08 PROTECTION

A.
B.
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Protect installed roofing and flashings from construction operations.

Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fabricated sheet metal items, including flashings and counterflashings.
B. Sealants for joints within sheet metal fabrications.
1.02 RELATED REQUIREMENTS
A. Section 04 2000 - Unit Masonry: Installation of flashing materials embedded in masonry.
B. Section 06 1000 - Rough Carpentry: Wood nailers for sheet metal work.

C. Section 07 2500 - Weather Barriers: Installation of weather barriers and interface with flashing
materials.

D. Section 07 3113 - Asphalt Shingles: Non-metallic flashings associated with shingle roofing.

E. Section 07 7100 - Roof Specialties: Manufactured copings, flashings, and expansion joint
covers.

F. Section 07 7200 - Roof Accessories: Manufactured metal roof curbs.

G. Section 07 9200 - Joint Sealants: Sealing non-lap joints between sheet metal fabrications and
adjacent construction.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

C. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

D. ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and
Waterproofing; 2015a.

E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Convene one week before starting work of this section.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Samples: Submit two samples 6 by 6 inch in size illustrating metal finish color.
1.06 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. Maintain one copy of each document on site.

C. Fabricator and Installer Qualifications: Company specializing in sheet metal work with 5 years
of documented experience.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.
PART 2 PRODUCTS
2.01 SHEET MATERIALS

A. Stainless Steel: ASTM A666, Type 304 alloy, soft temper, 28 gage, (0.0156 inch) thick;
smooth No. 4 - Brushed finish.

2.02 FLASHING TYPES

A. Flashing Type 1: 2-piece interlocking type:

1.  Material: Stainless steel.

2. Configurations shall be as shown on drawings.

3. Where cap flashings or counter flashings occur, they shall be of two-piece construction
with a receiver having a special vertical locking slot that requires no malleting or bending
to hold the insert member in place.

4. Keyed or corrugated flashings are unacceptable.

5. Fasteners, solder for sealing and attachment, etc., shall be as recommended by the
manufacturer.

6.  Where flashings do not turn up behind walls, terminate with a 1/4" hook dam.

7. Thru-wall flashings at parapets shall be hemmed flush with the exposed face of face
brick.

8.  Fasteners, mastic for sealing and attachment, etc., shall be as recommended by the
manufacturer.

B. Flashing Type 2: Masonry thru-wall type:
1. Stainless steel core flexible flashing with drainage fabric:
a. Product standard of quality: York Manufacturing, Inc.; York Flash-Vent SS,
b. Accepted products:
1)  York Manufacturing, Inc.; York Flash-Vent SS, (www.yorkmfg.com)
2)  STS Coatings, Inc.; Wall Guardian TWF Stainless Steel (www.stscoatings.com)
3) Building Materials West Company, Inc.; Evacu-Flash SS
(www.evacu-flash.com)
2. Configurations shall be as shown on drawings.
3. Installation: Refer to Section 04 2000 - Unit Masonry.

C. Flashing Type 3: Membrane roofing base flashing material as specified in Section 07 5300 -
Elastomeric Membrane Roofing .

D. Flashing Type 4: Formed metal flashing (Other than Type 1):
1. Material: Stainless steel.
2. Configurations shall be as shown on drawings.

2.03 ACCESSORIES
A. Fasteners: Stainless steel, with soft neoprene washers.

B. Outside corner and inside corner material; manufacturer’s standard available units using:
1. Stainless steel: 26 gauge stainless steel.

C. End dam: Product may be folded in line with the flashing material or utilize preformed end
dams by manufacturer using:
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1. Stainless steel: 26 gauge stainless steel

Protective Backing Paint: Asphaltic mastic, ASTM D4479 Type L.

Sealant to be Concealed in Completed Work: Type 3 as specified in Section 07 9200.
Sealant to be Exposed in Completed Work: Type 1 as specified in Section 07 9200.
Reglets: Surface mounted type, galvanized steel; face and ends covered with plastic tape.

Termination Bars: 1 inch wide x 1/8 inch thick; stainless steel.

2.04 FABRICATION

A.

B.
C.
D

E.

F.

G.

Form sections true to shape, accurate in size, square, and free from distortion or defects.
Form pieces in longest possible lengths.
Hem exposed edges on underside 1/2 inch; miter and seam corners.

Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

Fabricate vertical faces with bottom edge formed outward 3/4 inch and hemmed to form drip.

Fabricate flashings to allow toe to extend 2 inches over roofing membrane. Return and brake
edges.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A.
B.
C.

Install starter and edge strips, and cleats before starting installation.
Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant.

Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil.

3.03 INSTALLATION

A. Conform to drawing details and to the following:
1. SMACNA Architectural Sheet Metal Manual,

B. Insert flashings into reglets to form tight fit; secure in place with plastic wedges; seal flashings
into reglets with sealant.

C. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

D. Apply plastic cement compound between metal flashings and felt flashings.

E. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

F. Fasten cavity wall flashings to stud back-up with a non-corrosive termination bar and seal the
top edge of the flashing with sealant.

G. Seal metal joints watertight.
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3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for field inspection requirements.

B. Inspection will involve surveillance of work during installation to ascertain compliance with
specified requirements.

END OF SECTION
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SECTION 07 7100
ROOF SPECIALTIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Manufactured roof specialties, including copings.

Roof expansion joint covers.

1.02 RELATED REQUIREMENTS

A.
B.

Section 07 5300 - Elastomeric Membrane Roofing: Roof warranty requirements

Section 07 7200 - Roof Accessories: Manufactured curbs and roof hatches..

1.03 REFERENCE STANDARDS

A.

B.

ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing
Systems; 2017.

NRCA (RM) - The NRCA Roofing Manual; 2017.

1.04 SUBMITTALS

A.
B.

C.

D.
E.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

Product Data: Provide data on shape of components, materials and finishes, anchor types and
locations.

Shop Drawings: Indicate configuration and dimension of components, adjacent construction,
required clearances and tolerances, and other affected work.

Samples: Submit two appropriately sized samples of coping and expansion joint cover.

Manufacturer's Installation Instructions: Indicate special procedures, fasteners, supporting
members, and perimeter conditions requiring special attention.

1.05 WARRANTY:

A.
B.
C.

Provide a roofing manufacturer's full system warranty to include roof edge systems.
See Section 075300 for warranty requirements.

Provide a 20-year warranty for painted finishes, covering color fade, chalk and film integrity.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Roof Edge Flashings and Copings:

1. W.P. Hickman Company: www.wph.com.

2. Metal-Era Inc: www.metalera.com.

3. Substitutions: See Section 01 6000 - Product Requirements.
B. Expansion Joint Covers:

1. GAF: www.gaf.com/sle.

2. Johns Manville: www.jm.com.

3. MM Systems Corp: www.mmsystemscorp.com.

4.  Substitutions: See Section 01 6000 - Product Requirements.
C. Pipe and Penetration Flashings:

1.  Portals Plus: www.portalsplus.com.

2. Substitutions: See Section 01 6000 - Product Requirements.
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2.02 COMPONENTS

A. Roof Edge Flashings: Factory fabricated to sizes required; mitered, welded corners; concealed
fasteners.

1. Configuration: Fascia, and edge securement for roof membrane.

2.  Pull-Off Resistance: Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test
methods RE-1 and RE-2 to positive and negative design wind pressure as defined by
applicable local building code.

Material: Formed aluminum sheet, 0.050 inch thick, minimum.
Color: To be selected by Architect from manufacturer's standard range.
5. Manufacturers:

a. W.P. Hickman Company; Terminedge EX: www.wph.com..

b. Metal-Era, Inc., Anchor-Tite Fascia: www.metalera.com.

c. Substitutions: See Section 01 6000 - Product Requirements.

B

B. Copings: Factory fabricated to sizes required; mitered, welded corners; concealed fasteners.

1.  Configuration: Concealed hold down cleat at both legs; internal splice piece at joints of

same material, thickness and finish as cap; concealed stainless steel fasteners.

2. Pull-Off Resistance: Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test
method RE-3 to positive and negative design wind pressure as defined by applicable local
building code.

Material: Formed aluminum sheet, 0.050 inch thick, minimum.
Finish: 70 percent polyvinylidene fluoride.

Color: To be selected by Architect from manufacturer's full range.
Manufacturers:

a. W.P. Hickman Company; PermaSnap Coping: www.wph.com.
b. Metal-Era, Inc., Perma-Tite Coping: www.metalera.com.

c. Substitutions: See Section 01 6000 - Product Requirements.

S kW

C. Expansion Joint Covers: Composite construction of 6 inch wide flexible compatible flashing
of white color with closed cell urethane foam backing, each edge seamed to aluminum sheet
metal flanges, designed for nominal joint width of 1 inch. Include special formed corners, tees,
intersections, and wall flashings, each sealed watertight.

D. Pipe and Penetration Flashing: Base of rounded aluminum, compatible with specified roof
systems, and capable of accomodating pipes sized between 3/8 inch and 12 inch.

2.03 ACCESSORIES
A. Sealant for Joints in Linear Components: As recommended by component manufacturer.

B. Adhesive for Anchoring to Roof Membrane: Compatible with roof membrane and approved
by roof membrane manufacturer.

2.04 FINISHES

A. PVDF (Polyvinylidene Fluoride) Coating: Superior Performance Organic Finish, AAMA
2605; multiple coat, thermally cured fluoropolymer finish system; color as indicated.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this
Section are in place and positioned correctly.
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3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable
requirements.

B. Seal joints within components when required by component manufacturer.

)

Anchor components securely.

D. Coordinate installation of components of this section with installation of roofing membrane
and base flashings.

E. Coordinate installation of sealants and roofing cement with work of this section to ensure
water tightness.

END OF SECTION
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SECTION 07 7123
MANUFACTURED GUTTERS AND DOWNSPOUTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pre-finished aluminum gutters and downspouts.
1.02 RELATED REQUIREMENTS

A. Section 07 3113 - Asphalt Shingles: Sloped roofing system.

B. Section 05 5000 - Metal Fabrications: Downspout boots.
1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2013.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

D. CDA A4050 - Copper in Architecture - Handbook; current edition.
E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Conform to SMACNA (ASMM) for sizing components for rainfall intensity determined by a
storm occurrence of 1 in 5 years.

B. Conform to applicable code for size and method of rain water discharge.
1.05 SUBMITTALS
A. Product Data: Provide data on prefabricated components.

B. Shop Drawings: Indicate locations, configurations, jointing methods, fastening methods,
locations, and installation details.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation. Slope to
drain.

B. Prevent contact with materials that could cause discoloration, staining, or damage.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Gutters and Downspouts:
1. SAF Perimeter Systems, a division of Southern Aluminum Finishing Company, Inc;
Colonial Profile 6 Concealed Drain Gutter: www.saf.com/persys.
2. Substitutions: See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Pre-Finished Aluminum Sheet: ASTM B209 (ASTM B209M); 0.050 inch thick.
1. Finish: Plain, shop pre-coated with PVDF (polyvinylidene fluoride) coating.
2. Color: As selected from manufacturer's standard colors.
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2.03 COMPONENTS
A. Gutters: Profile as indicated.
B. Downspouts: CDA Rectangular profile.

C. Anchors and Supports: Profiled to suit gutters and downspouts.
1. Gutter Supports: Brackets.
2. Downspout Supports: Brackets.

D. Fasteners: Stainless steel, with soft neoprene washers.
2.04 FABRICATION

A. Form gutters and downspouts of profiles and size indicated.

B. Fabricate with required connection pieces.

C. Form sections square, true, and accurate in size, in maximum possible lengths, free of
distortion or defects detrimental to appearance or performance. Allow for expansion at joints.

D. Hem exposed edges of metal.
E. Fabricate gutter and downspout accessories; seal watertight.
2.05 FINISHES

A. Fluoropolymer Coating: Superior Performance Organic Finish, AAMA 2605; multiple coat,
thermally cured fluoropolymer finish system; color as scheduled.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that surfaces are ready to receive work.
3.02 PREPARATION

A. Paint concealed metal surfaces and surfaces in contact with dissimilar metals with protective
backing paint to a minimum dry film thickness of 15 mil.

3.03 INSTALLATION
A. Install gutters, downspouts, and accessories in accordance with manufacturer's instructions.

B. Sheet Metal: Join lengths with formed seams sealed watertight. Flash and seal gutters to
downspouts and accessories.

a

Slope gutters 1/16 inch per foot.
D. Connect downspouts to downspout boots at 24 inches above grade. Seal connection watertight.
END OF SECTION
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SECTION 07 7200
ROOF ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Manufactured curbs, equipment rails, and pedestals.

B. Roof hatches, manual and automatic operation, including smoke vents.
1.02 RELATED REQUIREMENTS

A. Section 07 5300 - Elastomeric Membrane Roofing

B. Section 07 7100 - Roof Specialties: Other manufactured roof items.
1.03 REFERENCE STANDARDS

A. 29 CFR 1910.23 - Ladders; current edition.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

C. FM (AGQG) - FM Approval Guide; current edition.
D. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
1.04 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used.
1. Preparation instructions and recommendations.
Storage and handling requirements and recommendations.
Installation methods.
Maintenance requirements.
For smoke hatches, submit evidence of approval by evaluation agency specified.

kW

B. Shop Drawings: Submit dimensioned, project specific shop drawings for each type of
roof-mounted item.

C. Certificate: For smoke hatches, provide certificate of approval from authority having
jurisdiction.

D. Warranty Documentation:
1.  Submit manufacturer warranty.

2. Ensure that forms have been completed in Owner's name and registered with
manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store products under cover and elevated above grade.
1.06 WARRANTY
A. Correct defective Work within a two year period after Date of Substantial Completion.
PART 2 PRODUCTS
2.01 MANUFACTURED CURBS

A. Manufactured Curbs, Equipment Rails, and Other Roof Mounting Assemblies:
Factory-assembled hollow sheet metal construction with fully mitered and welded corners,
integral counterflashing, internal reinforcing, and top side and edges formed to shed water.

ROOF ACCESSORIES 07 7200-1
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1.  Sheet Metal: Hot-dip zinc coated steel sheet complying with ASTM A653/A653M, SS
Grade 33; G90 coating designation; 18 gage, 0.048 inch thick.

2. Manufacture curb bottom and mounting flanges for installation directly on roof deck, not
on insulation; match slope and configuration of roof deck.

3. Provide the layouts and configurations indicated on the drawings.

Equipment Rails: Two-sided curbs in straight lengths, with top horizontal for equipment
mounting.

1. Provide preservative treated wood nailers along top of rails.

2. Height Above Finished Roof Surface: 8 inches, minimum.

3.  Height Above Roof Deck: 16 inches, minimum.

Pipe, Duct, and Conduit Mounting Pedestals: Vertical posts, minimum 8 inches square unless

otherwise indicated.

1. Provide sliding channel welded along top edge with adjustable height steel bracket,
manufactured to fit item supported.

2. Height Above Finished Roof Surface: 8 inches, minimum.

3. Height Above Roof Deck: 16 inches, minimum.

2.02 ROOF HATCHES, MANUAL AND AUTOMATIC OPERATION

A.

B.

C.

07 7200-2

Manufacturers - Roof Hatches:
1.  Bilco Company; Model E-50TB: www.bilco.com/#sle.
2. Substitutions: See Section 01 6000 - Product Requirements.

Manufacturers - Smoke and Heat Vents:
1. Bilco Company: www.bilco.com/#sle.
a. Type SH1: Model DSH 4896
b. Type SH2 (Acoustical): Model ACDSH 4896
2. Substitutions: See Section 01 6000 - Product Requirements.

Roof Hatches and Smoke Vents, General: Factory-assembled steel frame and cover, complete

with operating and release hardware.

1. Style: Provide flat metal covers unless otherwise indicated.

2.  Mounting: Provide frames and curbs suitable for mounting conditions indicated on the
drawings.

3. Sound Rated Hatches: minimum STC of 46.

4.  Thermally Broken Hatches: Added insulation to frame and cover; available in all
manufacturer's standard, single leaf sizes; special sizes available upon request

5. For Ladder Access: Single leaf; 36 by 36 inches.

Smoke and Heat Vents (Typical): Where "smoke" or "smoke/heat" operation is indicated,

provide the following additional features and also include manual operation for access:

1. Smoke Release Mechanism: Automatic opening on melting of replaceable UL (DIR)
listed fusible link at 165 deg F.

2. UL (DIR) or FM (AG) listed as automatically operated smoke and heat vent.

Smoke and Heat Vents (Stage): Where "smoke" or "smoke/heat" operation is indicated,

provide the following additional features and also include manual operation for access:

1. Smoke Release Mechanism: Automatic opening on melting of replaceable UL (DIR)
listed fusible link at 165 deg F.

2. UL (DIR) or FM (AGQG) listed as automatically operated smoke and heat vent.
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3. Provide 120V, electrically operated curb-mounted resettable release mechanism. Include
three-button push control station ('open’, 'close, 'stop') for each smoke vent accessible
from the stage floor, at location shown.

a. Bilco Thermolatch II or equivalent product of other listed maufacturers.

F. Frames/Curbs: One-piece curb and frame with integral cap flashing to receive roof flashings;
extended bottom flange to suit mounting.
1. Material: Galvanized steel, 14 gage, 0.0747 inch thick.
2. Finish: Factory prime paint.
3. Insulation: Manufacturer's standard; 1 inch rigid glass fiber, located on outside face of
curb.

G. Metal Covers: Flush, insulated, hollow metal construction.
1. Capable of supporting 40 psf'live load.
2. Material: Galvanized steel; outer cover 14 gage, 0.0747 inch thick, liner 22 gage, 0.03
inch thick.
3. Finish: Factory prime paint.
4. Insulation: Manufacturer's standard 1 inch rigid glass fiber.
5. Gasket: Neoprene, continuous around cover perimeter.

H. Safety Railing System (Roof Hatches): Manufacturer's standard accessory safety rail system
mounted directly to curb.

Comply with 29 CFR 1910.23, with a safety factor of two.

Posts and Rails: Aluminum tube.

Gate: Same material as railing; automatic closing with latch.

Finish: Manufacturer's standard, factory applied finish.

Fasteners: Type 316 stainless steel.

Manufacturers:

a. Bilco Company; Bil-Guard 2.0: www.bilco.com/#sle.

b. Substitutions: See Section 01 6000 - Product Requirements.

AN o e

I.  Hardware: Steel, zinc coated and chromate sealed, unless otherwise indicated or required by
manufacturer.

1. Lifting Mechanisms: Compression or torsion spring operator with shock absorbers that
automatically opens upon release of latch; capable of lifting covers despite 10 psf load.
Hinges: Heavy duty pintle type.

Hold open arm with vinyl-coated handle for manual release.

Latch: Upon closing, engage latch automatically and reset manual release.

Manual Release: Pull handle on interior.

Smoke Hatches: Manual release operation not to disturb automatic release mechanisms;
easy resetting by Owner's maintenance personnel; provide latch designed to prevent
relatching unless the automatic release mechanism has been properly reset for automatic
operation.

7. Locking: Padlock hasp on interior.

PART 3 EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

SANNANE I

B. [If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.
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3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions, in manner that maintains roofing
weather integrity.

3.04 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.
END OF SECTION
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SECTION 07 8100
APPLIED FIREPROOFING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fireproofing of interior structural steel not exposed to damage or moisture.
B. Fireproofing of structural steel exposed to damage or moisture.
1.02 RELATED REQUIREMENTS
A. Section 05 1200 - Structural Steel Framing.
B. Section 07 8123 - Intumescent Mastic Fireproofing.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

B. ASTM E605 - Standard Test Methods for Thickness and Density of Sprayed Fire-Resistive
Material (SFRM) Applied to Structural Members; 1993 (Reapproved 2011).

C. ASTM E736 - Standard Test Method for Cohesion/Adhesion of Sprayed Fire-Resistive
Materials Applied to Structural Members; 2000 (Reapproved 2011).

D. ASTM E760/E760M - Standard Test Method for Effect of Impact on Bonding of Sprayed
Fire-Resistive Material Applied to Structural Members; 1992 (Reapproved 2015)el.

E. ASTM ES859 - Standard Test Method for Air Erosion of Sprayed Fire-Resistive Material
(SFRM) Applied to Structural Members; 1993 (Reapproved 2011).
F. ASTM E937 - Standard Test Method for Corrosion of Steel by Sprayed Fire-Resistive Material
(SFRM) Applied to Structural Members; 1993 (Reapproved 2011).
1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate with placement of ceiling hanger tabs, mechanical component hangers, and
electrical components.
B. Preinstallation Meeting: Convene one week before starting work of this section.
1.05 SUBMITTALS
A. Product Data: Provide data indicating product characteristics.

B. Test Reports: Reports from reputable independent testing agencies for proposed products,
indicating compliance with specified criteria, conducted under conditions similar to those on
project, for:

1. Bond strength.

2.  Bond impact.

3. Compressive strength.

4. Fire tests using substrate materials similar those on project.

C. Manufacturer's Installation Instructions: Indicate special procedures.

D. Manufacturer's Certificate: Certify that sprayed-on fireproofing products meet or exceed
requirements of contract documents.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section, with not less than three years of documented experience.
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B. Installer Qualifications: Company specializing in performing work of the type specified in this
section, and:
1.  Approved by manufacturer.

1.07 FIELD CONDITIONS

A. Do not apply spray fireproofing when temperature of substrate material and surrounding air is
below 40 degrees F or when temperature is predicted to be below said temperature for 24 hours
after application.

B. Provide ventilation in areas to receive fireproofing during application and 24 hours afterward,
to dry applied material.

C. Provide temporary enclosure to prevent spray from contaminating air.
1.08 WARRANTY

A. Correct defective Work within a one year period after Date of Substantial Completion.
1.  Include coverage for fireproofing to remain free from cracking, checking, dusting, flaking,
spalling, separation, and blistering.
2. Reinstall or repair failures that occur within warranty period.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Sprayed-On Fireproofing:
1. Carboline Company: www.carboline.com.
2. GCP Applied Technologies: www.gcpat.com/fireproofing/#sle.
3. Isolatek International Corp: www.isolatek.com/#sle.
4.  Substitutions: See Section 01 6000 - Product Requirements.

2.02 FIREPROOFING ASSEMBLIES
A. Provide assemblies as indicated on the drawings.

B. Provide UL fire-rated assemblies to hourly ratings as follows:
1. Interior columns: 1 hour.
2. Interior beams: 1 hour.
3. Interior floors: 1 hour.
4. Interior roof deck: 1 hour.

2.03 MATERIALS

A. Sprayed Fire-Resistive Material for Interior Applications: Manufacturer's standard factory
mixed material, which when combined with water is capable of providing the indicated fire
resistance, and conforming to the following requirements:

1. Composition: Portland cement-based; not mineral fiber-based.

2. Bond Strength: 1000 pounds per square foot, minimum, when tested in accordance with
ASTM E736 when set and dry.

3. Dry Density: 21 Ib/cu ft, minimum, when tested in accordance with ASTM E605.

4.  Effect of Impact on Bonding: No cracking, spalling or delamination, when tested in
accordance with ASTM E760.

5. Corrosivity: No evidence of corrosion, when tested in accordance with ASTM E937.

6.  Air Erosion Resistance: Weight loss of 0.025 g/sq ft, maximum, when tested in
accordance with ASTM ES859 after 24 hours.

7. Surface Burning Characteristics: Maximum flame spread index of 0 (zero) and maximum
smoke developed index of 0 (zero), when tested in accordance with ASTM E84.
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8. Products:
a. GCP Applied Technologies; Monokote Z-106/HY :
www.gcpat.com/fireproofing/#sle.
b. Isolatek International Inc; Product Cafco Blaze-Shield HP: www.isolatek.com..
c. Substitutions: See Section 01 6000 - Product Requirements.

2.04 ACCESSORIES
A. Primer Adhesive: Of type recommended by fireproofing manufacturer.
B. Metal Lath: Expanded metal lath; minimum 3.4 pounds per square foot, galvanized finish.
C. Water: Clean, potable.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that surfaces are ready to receive fireproofing.

B. Verify that clips, hangers, supports, sleeves, and other items required to penetrate fireproofing
are in place.

C. Verify that ducts, piping, equipment, or other items that would interfere with application of
fireproofing have not been installed.

D. Verify that voids and cracks in substrate have been filled. Verify that projections have been
removed where fireproofing will be exposed to view as a finish material.

3.02 PREPARATION

A. Perform tests as recommended by fireproofing manufacturer in situations where adhesion of
fireproofing to substrate is in question.

B. Remove incompatible materials that could affect bond by scraping, brushing, scrubbing, or
sandblasting.

C. Prepare substrates to receive fireproofing in strict accordance with instructions of fireproofing
manufacturer.

D. Protect surfaces not scheduled for fireproofing and equipment from damage by overspray,
fall-out, and dusting.

E. Close off and seal duct work in areas where fireproofing is being applied.
3.03 APPLICATION

A. Install metal lath over structural members as indicated or as required by UL Assembly Design
Numbers.

B. Apply primer adhesive in accordance with manufacturer's instructions.

C. Apply fireproofing in thickness and density necessary to achieve required ratings, with uniform
density and texture.

D. Coordinate with intumescent fireproofing application for complete coverage.
1.  Refer to Section 07 8123.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect the installed fireproofing after application and curing for integrity, prior to its
concealment. Ensure that actual thicknesses, densities, and bond strengths meet requirements
for specified ratings and requirements of the Authority Having Jurisdiction.
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C. Re-inspect the installed fireproofing for integrity of fire protection, after installation of
subsequent Work.

3.05 CLEANING
A. Remove excess material, overspray, droppings, and debris.
B. Remove fireproofing from materials and surfaces not required to be fireproofed.
END OF SECTION
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SECTION 07 8123
INTUMESCENT MASTIC FIREPROOFING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Thin-film intumescent fire resistive coatings for exposed structural steel.
1.02 RELATED REQUIREMENTS

A. Section 05 1200 - Structural Steel Framing.

B. Section 05 2100 - Steel Joist Framing.

C. Section 07 8100 - Applied Fireproofing: Conventional cementitious fireproofing.
1.03 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2016a.

B. SSPC-PA 2 - Procedure For Determining Conformance To Dry Coating Thickness
Requirements; 2015.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittals procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Performance characteristics and test results.
2.  Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Test Reports: Published fire resistive designs for structural elements of the types required for
the project, indicating hourly ratings of each assembly.

D. Certificates: Certify that intumescent fireproofing provided for this project meets or exceeds
specified requirements in all respects.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company that specializes in manufacturing the type of products
specified, with minimum of 10 years of documented experience.

B. Installer Qualifications: Approved, certified, or supervised by manufacturer of intumescent
fireproofing, with not less than 5 years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer’s original, unopened containers with identification labels
and testing agency markings intact and legible.

B. Store products in manufacturer's unopened packaging until ready for installation.
1. Store at temperatures not less than 50 degrees F in dry, protected area.
2. Protect from freezing, and do not store in direct sunlight.
3. Dispose of any materials that have come into contact with contaminants of any kind prior
to application.

C. Dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

1.07 FIELD CONDITIONS

A. Protect areas of application from windblown dust and rain.
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B. Maintain ambient field conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under ambient
conditions outside manufacturer's absolute limits.

1. Provide temporary enclosures as required to control ambient conditions.

2. Do not apply intumescent fireproofing when ambient temperatures are below 50 degrees
F without specific approval from manufacturer.

3. Maintain relative humidity between 40 and 60 percent in areas of application.

4. Maintain ventilation in enclosed spaces during application and for not less than 72 hours
afterward.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Intumescent Fireproofing:
1. Carboline Company; A/D Firefilm III: www.carboline.com/#sle.
2. Hilti, Inc; Fire Finish Steel Protection Spray CFP-SP WB: www.us.hilti.com/#sle.
3. Isolatek International Corp; CAFCO SprayFilm WB 3 (interior): www.isolatek.com/#sle.
4.  Substitutions: See Section 01 6000 - Product Requirements.

2.02 SYSTEM REQUIREMENTS

A. Fireproofing: Provide intumescent thin-film fire resistive coating systems tested by an
independent testing agency in accordance with ASTM E119 and acceptable to authorities
having jurisdiction (AHJ).

1. Provide assemblies listed by UL or FM and bearing listing agency label or mark.

B. Structural Steel Columns: Fire resistance rating of 1 hour.

C. Structural Steel Beams: Fire resistance rating of 1 hour.

2.03 MATERIALS

A. Fire Resistive Coating System: Thin film intumescent coating system for the fire protection of
structural steel.
1. For Interior Use:
a. Use only water-based products.
b. Use only products without fiber content.
c. Basis of Design: Carboline Company; FIREFILM III.
d. Substitutions: See Section 01 6000 - Product Requirements.

B. Protective and Decorative Top Coating for exposed conditions: As recommended by
fireproofing manufacturer for exposure conditions.
1.  Coordinate with paint specified in Section 09 9000 for color and sheen match between
steel coated with intumescent coating and adjacent painted surfaces.

C. Sealers and Primer: As required by tested and listed assemblies, and as recommended by
fireproofing manufacturer to suit specific substrate conditions.

PART 3 EXECUTION
3.01 EXAMINATION
A. Examine substrates to determine if they are in satisfactory condition to receive intumescent

fireproofing. Verify that they are clean and free of oil, grease, incompatible primers, or other
foreign substances capable of impairing bond to fireproofing system.

07 8123-2 INTUMESCENT MASTIC
FIREPROOFING
Revision 0 - 01/24/2018



Appoquinimink School District Fairview Campus — New Middle and
High School

B. Do not begin installation until substrates have been properly prepared. If substrate preparation
is the responsibility of another installer, notify Architect of unsatisfactory preparation before
proceeding.

3.02 PREPARATION
A. Thoroughly clean surfaces to receive fireproofing.

B. Repair substrates to remove surface imperfections that could affect uniformity of texture and
thickness of fireproofing system. Remove minor projections and fill voids that could telegraph
through the finished work.

C. Cover or otherwise protect other work that might be damaged by fallout or overspray of
fireproofing system. Provide temporary enclosures as necessary to confine operations and
maintain required ambient field conditions.

3.03 INSTALLATION
A. Comply with manufacturer's instructions for particular conditions of installation in each case.
B. Apply manufacturer’s recommended primer to required coating thickness.

C. Apply fireproofing to full thickness over entire area of each substrate to be protected. Apply
coats at manufacturer’s recommended rate to achieve dry film thickness required for fire
resistance ratings designated for each condition.

D. Apply intumescent fireproofing by spraying to maximum extent possible. If necessary,
complete coverage by roller application or other method acceptable to manufacturer.

E. Achieve uniform finished appearance complying with approved mock-up.
3.04 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 4000 - Quality
Requirements.

B. Arrange for testing of installed intumescent fireproofing by an independent testing laboratory
using magnetic thickness gage, in accordance with SSPC-PA 2.
1. Submit test reports promptly to Contractor and Architect.

C. Repair or replace fireproofing at locations where test results indicate fireproofing does not
meet specified requirements.

3.05 CLEANING

A. Immediately after installation of fireproofing in each area, remove overspray and fallout from
other surfaces and clean soiled areas.

3.06 PROTECTION

A. Protect installed intumescent fireproofing from damage due to subsequent construction
activities, so fireproofing is without damage or deterioration before Date of Substantial
Completion.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.
3.07 SCHEDULE

A. Locations:
1. Tube steel columns and beams in Area 'C'

END OF SECTION
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SECTION 07 8400
FIRESTOPPING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant
assemblies, whether indicated on drawings or not, and other openings indicated.

1.02 RELATED REQUIREMENTS

A. Section 07 8100 - Applied Fireproofing.

B. Section 09 2116 - Gypsum Board Assemblies: Gypsum wallboard fireproofing.
1.03 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2016a.

B. ASTM ES814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a.

C. ASTM E1966 - Standard Test Method for Fire Resistive Joint Systems; 2007 (Reapproved
2011).

D. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestops; 2014b.

E. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2010a (Reapproved 2015).

F.  ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire
Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2015b.

G. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity
Head-of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated
Horizontal Assemblies; 2013.

H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials
to Fungi; 2015.

I.  ITS (DIR) - Directory of Listed Products; current edition.
J.  FM (AG) - FM Approval Guide; current edition.

K. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All
Revisions.

L. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

M. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
N. UL (FRD) - Fire Resistance Directory; current edition.
1.04 SUBMITTALS

A. Schedule of Firestopping: List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

B. Product Data: Provide data on product characteristics, performance ratings, and limitations.
C. Manufacturer's Installation Instructions: Indicate preparation and installation instructions.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
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1.05 QUALITY ASSURANCE

A.

Fire Testing: Provide firestopping assemblies of designs that provide the scheduled fire ratings

when tested in accordance with methods indicated.

1. Listing in UL (FRD) or FM (AG) will be considered as constituting an acceptable test
report.

2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at
www.icc-es.org will be considered as constituting an acceptable test report.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Installer Qualifications: Company specializing in performing the work of this section and:
1. Trained by manufacturer.
2. Verification of minimum three years documented experience installing work of this type.

1.06 FIELD CONDITIONS

A.

Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation. Maintain minimum temperature before, during, and for 3 days
after installation of materials.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Firestopping Manufacturers:

1.  3M Fire Protection Products: www.3m.com/firestop.

Hilti, Inc: www.us.hilti.com/#sle.

Nelson FireStop Products: www.nelsonfirestop.com.
Specified Technologies Inc: www.stifirestop.com/#sle.

5. Substitutions: See Section 01 6000 - Product Requirements.

Calb

2.02 MATERIALS

A.
B.

C.

D.

Firestopping Materials: Any materials meeting requirements.

Mold and Mildew Resistance: Provide firestoppping materials with mold and mildew
resistance rating of zero(0) in accordance with ASTM G21.

Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories: Provide type of
materials as required for tested firestopping assembly.

Fire Ratings: Refer to drawings for required systems and ratings.

2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A.

07 8400-2

General:

1. Provide firestopping composed of components that are compatible with each other, the
substrates forming openings, and the items, if any, penetrating the firestopping under
conditions of service and application, as demonstrated by the firestopping manufacturer
based on testing and field experience.

2. Provide components for each firestopping system that are needed to install fill material.
Use only components specified by the firestopping manufacturer and approved by the
qualified testing agency for the designated fire-resistance-rated systems.

Perimeter Fire Containment Firestopping: Use any system that has been tested according to
ASTM E2307 to have fire resistance F Rating equal to required fire rating of the floor
assembly.

FIRESTOPPING
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1. Where floor assembly is not required to have a fire rating, provide systems that have been
tested to show L Rating as indicated.

C. Head-of-Wall Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and
Non-Rated Horizontal Assemblies: Use any system that has been tested according to ASTM
E2837 to have fire resistance F Rating equal to required fire rating of floor or wall, whichever
is greater.

1.  Movement: In addition, provide systems that have been tested to show movement
capability as indicated.

D. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are
Fire-Rated: Use any system that has been tested according to ASTM E1966 or UL 2079 to
have fire resistance F Rating equal to required fire rating of the assembly in which the joint
occurs.

1. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories
will be considered evidence of successful testing.

E. Through Penetration Firestopping: Use any system that has been tested according to ASTM
E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Temperature Rise: Where penetration is not contained in a wall cavity, provide systems
that have been tested to show T Rating equal to F Rating, where required by code.
2. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories
will be considered evidence of successful testing.

2.04 FIRESTOPPING SYSTEMS

A. Firestopping: Any material meeting requirements.

1. Fire Ratings: Use any system that is listed by FM (AG), ITS (DIR), or UL (FRD) and
tested in accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to
fire rating of penetrated assembly and minimum T Rating Equal to F Rating and in
compliance with other specified requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
C. Install backing materials to arrest liquid material leakage.
3.03 COORDINATION

A. Coordinate construction of openings, penetrations and construction joints to ensure that the fire
stop systems are installed according to specified requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
through-penetration fire stop systems. Coordinate construction and sizing of joints to ensure
that fire-resistive joint systems are installed according to specified requirements.

C. Coordinate fire stopping with other trades so that obstructions are not placed in the way prior
to the installation of the fire stop systems.
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D. Consult with mechanical engineer, project manager, and damper manufacturer prior to
installation of UL firestop systems that might hamper the performance of fire dampers as it
pertains to duct work.

3.04 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.
C. Install labeling required by code.
3.05 FIELD QUALITY CONTROL

A. Independent Testing Agency: Inspection agency employed and paid by Owner, will examine
penetration firestopping in accordance with ASTM E2174, and ASTM E2393.

B. Repair or replace penetration firestopping and joints at locations where inspection results
indicate firestopping or joints do not meet specified requirements.

3.06 CLEANING
A. Clean adjacent surfaces of firestopping materials.
3.07 PROTECTION
A. Protect adjacent surfaces from damage by material installation.
END OF SECTION
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SECTION 07 9200
JOINT SEALANTS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.
1.02 RELATED REQUIREMENTS

A. Section 07 1300 - Sheet Waterproofing: Sealing cracks and joints in waterproofing substrate
surfaces using materials specified in this section.

w

Section 07 2500 - Weather Barriers: Sealants required in conjunction with air barriers and
vapor retarders.

Section 07 8400 - Firestopping: Firestopping sealants.
Section 08 7100 - Door Hardware: Setting exterior door thresholds in sealant.

Section 08 8000 - Glazing: Glazing sealants and accessories.

mmo 0

Section 09 2116 - Gypsum Board Assemblies: Sealing acoustical and sound-rated walls and
ceilings.

a

Section 09 2216 - Non-Structural Metal Framing: Sealing between framing and adjacent
construction in acoustical and sound-rated walls and ceilings.

H. Section 09 3000 - Tiling: Sealant between tile and plumbing fixtures and at junctions with
other materials and changes in plane.

1.03 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants
by Means of a Durometer; 2006 (Reapproved 2011).

ASTM C834 - Standard Specification for Latex Sealants; 2014.

ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2012.
ASTM (C920 - Standard Specification for Elastomeric Joint Sealants; 2014a.

ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2008
(Reapproved 2012).

ASTM C1311 - Standard Specification for Solvent Release Sealants; 2014.

H. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold
Liquid-Applied Sealants; 2002 (Reapproved 2013).

I.  ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing
Sealant Joints; 2013.

1.04 SUBMITTALS

A. Product Data for Sealants: Submit manufacturer's technical data sheets for each product to be
used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure
time, and color availability.
2. List of backing materials approved for use with the specific product.

mmonw

a
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3. Substrates that product is known to satisfactorily adhere to and with which it is
compatible.
4.  Substrates the product should not be used on.

Product Data for Accessory Products: Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

Color Cards for Selection: Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

Samples for Verification: Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.

Preinstallation Field Adhesion Test Plan: Submit at least two weeks prior to start of
installation.

Field Quality Control Plan: Submit at least two weeks prior to start of installation.

Preinstallation Field Adhesion Test Reports: Submit filled out Preinstallation Field Adhesion
Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

Field Quality Control Log: Submit filled out log for each length or instance of sealant
installed, within 10 days after completion of inspections/tests; include bagged test samples and
photographic records, if any.

1.05 QUALITY ASSURANCE

A.

B.

07 9200-2

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Installer Qualifications: Company specializing in performing the work of this section and with
at least three years of documented experience.

Testing Agency Qualifications: Independent firm specializing in performing testing and
inspections of the type specified in this section.

Preinstallation Field Adhesion Test Plan: Include destructive field adhesion testing of one
sample of each combination of sealant type and substrate, except interior acrylic latex sealants,
and include the following for each tested sample.
1. Identification of testing agency.
2.  Preinstallation Field Adhesion Test Log Form: Include the following data fields, with
known information filled out.
a. Test date.
Copy of test method documents.
Age of sealant upon date of testing.
Test results, modeled after the sample form in the test method document.
. Indicate use of photographic record of test.

Field Quality Control Plan:

1. Visual inspection of entire length of sealant joints.

2. Non-destructive field adhesion testing of sealant joints, except interior acrylic latex
sealants.

3. Destructive field adhesion testing of sealant joints, except interior acrylic latex sealant.

oo o
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a. For each different sealant and substrate combination, allow for one test every 100
feet in the first 1000 linear feet, and one test per 1000 linear feet thereafter, or once
per floor on each elevation.

b. If any failures occur in the first 1000 linear feet, continue testing at frequency of one
test per 500 linear feet at no extra cost to Owner.

Field testing agency's qualifications.

Field Quality Control Log Form: Show same data fields as on Preinstallation Field

Adhesion Test Log, with known information filled out and lines for multiple tests per

sealant/substrate combinations; include visual inspection and specified field testing; allow

for possibility that more tests than minimum specified may be necessary.

F. Field Adhesion Test Procedures:

1.
2.
3.

Allow sealants to fully cure as recommended by manufacturer before testing.

Have a copy of the test method document available during tests.

Record the type of failure that occurred, other information required by test method, and
the information required on the Field Quality Control Log.

When performing destructive tests, also inspect the opened joint for proper installation
characteristics recommended by manufacturer, and report any deficiencies.

Deliver the samples removed during destructive tests in separate sealed plastic bags,
identified with project, location, test date, and test results, to Owner.

If any combination of sealant type and substrate does not show evidence of minimum
adhesion or shows cohesion failure before minimum adhesion, report results to Architect.

G. Non-Destructive Field Adhesion Test: Test for adhesion in accordance with ASTM C1521,
using Nondestructive Spot Method.

H. Destructive Field Adhesion Test: Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.

1.
2.

Sample: At least 18 inch long.

Minimum Elongation Without Adhesive Failure: Consider the tail at rest, not under any
elongation stress; multiply the stated movement capability of the sealant in percent by
two; then multiply 1 inch by that percentage; if adhesion failure occurs before the "1 inch
mark" is that distance from the substrate, the test has failed.

If either adhesive or cohesive failure occurs prior to minimum elongation, take necessary
measures to correct conditions and re-test; record each modification to products or
installation procedures.

1.06 WARRANTY

A. Correct defective work within a five year period after Date of Substantial Completion.

B. Warranty: Include coverage for installed sealants and accessories that fail to achieve
watertight seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2 PRODUCTS
2.01 JOINT SEALANT APPLICATIONS
A. Scope:

1.

Exterior Joints: Seal open joints, whether or not the joint is indicated on the drawings,
unless specifically indicated not to be sealed. Exterior joints to be sealed include, but are
not limited to, the following items.

a. Wall expansion and control joints.

b. Joints between door, window, and other frames and adjacent construction.

c. Joints between different exposed materials.

JOINT SEALANTS 07 9200-3
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d. Openings below ledge angles in masonry.

e. Other joints indicated below.

Interior Joints: Do not seal interior joints unless specifically indicated to be sealed.

Interior joints to be sealed include, but are not limited to, the following items.

a. Joints between door, window, and other frames and adjacent construction.

b. Joints between plumbing fixtures and adjacent construction.

In sound-rated wall and ceiling assemblies, gaps at electrical outlets, wiring devices,

piping, and other openings; between wall/ceiling and other construction; and other

flanking sound paths.

Do not seal the following types of joints.

a. Intentional weepholes in masonry.

b. Joints indicated to be treated with manufactured expansion joint cover or some other
type of sealing device.

c. Joints where sealant is specified to be provided by manufacturer of product to be
sealed.

d. Joints where installation of sealant is specified in another section.

e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints: Use non-sag non-staining silicone sealant, Type 1, unless otherwise indicated.

C.

Interior Joints: Use non-sag acrylic latex sealant, Type 2, unless otherwise indicated.

A

Interior Expansion and Control Joints: Polyurethane sealant; Type 1A.

Interior Joints at windows, storefront and curtainwall: Polyurethane sealant; Type 1A.
Fire-rated Construction: ASTM C 834, UL Listed.

In Sound-Rated Assemblies: Acoustical sealant; Type 5.

Interior Wet Areas: Type 6 - Mildew-Resistant Silicone Sealant: not expected to
withstand continuous water immersion or traffic. Bathrooms, restrooms, kitchens, food
service areas, and food processing areas; fixtures in wet areas include plumbing fixtures,
food service equipment, countertops, cabinets, and other similar items.

2.02 JOINT SEALANTS - GENERAL
A. Sealant Types Summary:

1.

Sk WD

7.

Type 1: Non-Staining Silicone.

Type 1A: Polyurethane.

Type 2: Acrylic Emulsion Latex

Type 3: Non-Curing Butyl Sealant

Type 4: Fire resistant foam sealant: Refer to Section 07 8400 - Firestopping.
Type 5: Acoustical Sealant

Type 6: Mildew-Resistant Silicone Sealant

2.03 NONSAG JOINT SEALANTS

A. Type | - Non-Staining Silicone Sealant: ASTM C920, Grade NS, Uses M and A; not expected
to withstand continuous water immersion or traffic.

07 9200-4

1.
2.

AN

Movement Capability: Plus and minus 50 percent, minimum.

Non-Staining To Porous Stone: Non-staining to light-colored natural stone when tested in
accordance with ASTM C1248.

Dirt Pick-Up: Reduced dirt pick-up compared to other silicone sealants.

Color: To be selected by Architect from manufacturer's standard range.

Cure Type: Single-component, neutral moisture curing.

Service Temperature Range: Minus 65 to 180 degrees F.

JOINT SEALANTS
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7.  Manufacturers:
a. Dow Corning Corporation; 795 Silicone Building Sealant:
www.dowcorning.com/construction/sle.
Sika Corporation; Sikasil WS-295: www.usa-sika.com.
c. Pecora Corporation; 890NST: www.pecora.com.
d. Substitutions: See Section 01 6000 - Product Requirements.

Type 1A - Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single component;

not expected to withstand continuous water immersion or traffic.

Movement Capability: Plus and minus 25 percent, minimum.

Hardness Range: 20 to 35, Shore A, when tested in accordance with ASTM C661.

Color: To be selected by Architect from manufacturer's standard range.

Service Temperature Range: Minus 40 to 180 degrees F.

Manufacturers:

a. Pecora Corporation; DynaTrol 1-XL: www.pecora.com.

b. Sika Corporation; Sikaflex-15 LM: www.usa-sika.com.

c. Tremco Commercial Sealants & Waterproofing; Dymonic 100:
www.tremcosealants.com/#sle.

d. Substitutions: See Section 01 6000 - Product Requirements.

Nk v

Type 2 - Acrylic Emulsion Latex: Water-based; ASTM C834, single component, non-staining,
non-bleeding, non-sagging; not intended for exterior use.

Type 3 - Non-Curing Butyl Sealant: Solvent-based; ASTM C1311; single component, non-sag,
non-skinning, non-hardening, non-bleeding; vapor-impermeable; intended for fully concealed
applications.

Type 4: Fire resistant foam sealant: Refer to Section 07 8400 - Firestopping.

Type 5 - Acoustical Sealant for Concealed Locations: ASTM C 834, UL Listed.
1.  Composition: Acrylic latex emulsion sealant.
2. Applications: Use for concealed locations only:
a. Acoustical application: Sealant bead between top stud runner and structure and
between bottom stud track and floor.
3. Products:
a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant:
WWW.pecora.com.
b. Hilti, Inc.; CP 506 Smoke and Acoustical Sealant: www.us.hilti.com.
c. USG Company; Sheetrock Brand Acoustical Sealant; www.usg.com.

Type 6 - Mildew-Resistant Silicone Sealant: ASTM C920, Grade NS, Uses M and A; single
component, mildew resistant; not expected to withstand continuous water immersion or traffic.
1.  Color: White.
2.  Manufacturers:

a. Pecora Corporation: www.pecora.com.

b. Sika Corporation; Sikasil GP: www.usa-sika.com.

2.04 ACCESSORIES

A.

Backer Rod: Cylindrical cellular foam rod with surface that sealant will not adhere to,

compatible with specific sealant used, and recommended by backing and sealant manufacturers

for specific application.

1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic: ASTM C1330; Type B -
Bi-Cellular Polyethylene.

JOINT SEALANTS 07 9200-5
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D.

E.

2. Closed Cell and Bi-Cellular: 25 to 33 percent larger in diameter than joint width.
3.  Manufacturers:
a. Nomaco, Inc; SOF Rod: www.nomaco.com.

Backing Tape: Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

Masking Tape: Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

Joint Cleaner: Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

Primers: Type recommended by sealant manufacturer to suit application; non-staining.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.
C.
D

Verify that joints are ready to receive work.
Verify that backing materials are compatible with sealants.
Verify that backer rods are of the correct size.

Preinstallation Adhesion Testing: Install a sample for each test location indicated in the test

plan.

1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.

2. Notify Architect of date and time that tests will be performed, at least 7 days in advance.

3. Record each test on Preinstallation Adhesion Test Log as indicated.

4. If any sample fails, review products and installation procedures, consult manufacturer, or
take whatever other measures are necessary to ensure adhesion; re-test in a different
location; if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joint for new
sealant installation.

3.02 PREPARATION

A.

B.
C.
D.

Remove loose materials and foreign matter that could impair adhesion of sealant.
Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

3.03 INSTALLATION

A.

O

07 9200-6

Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

Perform installation in accordance with ASTM C1193.
Perform acoustical sealant application work in accordance with ASTM C919.

Measure joint dimensions and size joint backers to achieve the following, unless otherwise
indicated:

1.  Width/depth ratio of 2:1.

2. Neck dimension no greater than 1/3 of the joint width.

3. Surface bond area on each side not less than 75 percent of joint width.

Install bond breaker backing tape where backer rod cannot be used.

JOINT SEALANTS
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Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

Nonsag Sealants: Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A.

B.

C.

D.

E.

Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

Non-Destructive Adhesion Testing: If there are any failures in first 100 linear feet, notify
Architect immediately.

Destructive Adhesion Testing: If there are any failures in first 1000 linear feet, notify
Architect immediately.

Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

Repair destructive test location damage immediately after evaluation and recording of results.

3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection: Perform visual inspection of entire length of project sealant joints

at a time that joints have opened to their greatest width; i.e. at the low temperature in the
thermal cycle. Report failures immediately and repair.

END OF SECTION
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SECTION 07 9513
EXPANSION JOINT COVER ASSEMBLIES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Expansion joint assemblies for masonry wall, interior wall and floor surfaces.
1.02 RELATED REQUIREMENTS

A. Section 03 1000 - Concrete Forming and Accessories: Placement of joint cover assembly
frames in formwork.

B. Section 04 2000 - Unit Masonry: Placement of joint cover assembly frames in masonry.

C. Section 09 2116 - Gypsum Board Assemblies: Placement of expansion joint assemblies in
gypsum board walls and ceilings.

1.03 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes; 2014.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes (Metric); 2013.

C. ASTM B308/B308M - Standard Specification for Aluminum-Alloy 6061-T6 Standard
Structural Profiles; 2010.

D. ITS (DIR) - Directory of Listed Products; current edition.

E. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
1.04 SUBMITTALS

A. Product Data: Provide joint assembly profiles, profile dimensions, available colors and finish.

B. Shop Drawings: Indicate joint and splice locations, miters, layout of the work, affected
adjacent construction.

C. Samples: Submit two samples 6 inch long, illustrating profile, dimension, color, and finish
selected.

D. Manufacturer's Installation Instructions: Indicate rough-in sizes and required tolerances for
item placement.

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Resilient Joint Filler: 20 ft length and any special tools required for installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Expansion Joint Cover Assemblies:
1. Architectural Art Mfg, Inc: www.archart.com.
2. Construction Specialties, Inc; GFPS: www.c-sgroup.com.
3. Inpro: www.inprocorp.com.
4. Emseal.

2.02 EXPANSION JOINT COVER ASSEMBLIES

A. Expansion Joint Cover Assemblies - General: Factory-fabricated and assembled; designed to
completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.

1. Joint Dimensions and Configurations: As indicated on drawings.
EXPANSION JOINT COVER 07 9513-1
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2. Joint Cover Sizes: Selected to suit joint width and configuration, based on manufacturer's
published recommendations and limitations.

3. Lengths: Provide covers in full lengths required; avoid splicing wherever possible.

4.  Anchors, Fasteners, and Fittings: Provided by cover manufacturer.

Floor Joint Covers: Coordinate with indicated floor coverings.

1. If floor covering is not indicated, obtain instructions from Architect before proceeding.

2. Ifstyle is not indicated, provide extruded aluminum frame both sides, resilient seals, and
minimize exposed metal.

Covers In Gypsum Board Assemblies: Provide style with anchoring wings that can be
completely covered by joint compound.

Covers In Fire Rated Assemblies: Provide cover assembly having fire rating equivalent to that
of assembly into which it is installed.
1. Acceptable Evaluation Agencies: UL (DIR) and ITS (DIR).

2.03 ARCHITECTURAL JOINT SYSTEMS FOR EXTERIOR WALLS

A.

Exterior Expansion Joint Sealer: Factory-applied low-modulous silicone, acrylic-impregnated
expanding foam sealant and closed-cell (EVA) foam combined in a unified, binary sealant
system.
1. Size as required to provide weathertight seal when installed.
2. Products:

a. EMSEAL Joint Systems, Ltd, Colorseal : www.emseal.com.

b. Construction Specialties, Inc.: Model VF

2.04 MATERIALS

A.

B.

F.
G.

Seal Material: Silicone.
1. Color: As selected by Architect from manufacturer's standard range.

All miters and changes in direction to be field fabricated.

Extruded Aluminum: ASTM B221 (ASTM B221M), 6063 alloy, T6 temper; or ASTM
B308/B308M, 6061 alloy, T6 temper.

1. Exposed Finish at Floors: Mill finish or natural anodized.

2. Exposed Finish at Walls and Ceilings: Field finished.

Resilient Seals:

1. For Ceilings: Any resilient material, flush, pleated, or hollow gasket.

2. For Pedestrian Traffic Applications: EPDM rubber, Neoprene, or Santoprene; no PVC;
Shore A hardness of 40 to 50 Durometer.

3.  Color: Gray.

Anchors and Fasteners: As recommended by cover manufacturer.
Threaded Fasteners: Stainless steel.

Backing Paint for Aluminum Components in Contact with Cementitious Materials: Asphaltic
type.

PART 3 EXECUTION
3.01 EXAMINATION

A.

07 9513-2

Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

EXPANSION JOINT COVER
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3.02 INSTALLATION

A. Install components and accessories in accordance with manufacturer's instructions.
B. Align work plumb and level, flush with adjacent surfaces.
C. Rigidly anchor to substrate to prevent misalignment.

3.03 PROTECTION
A. Do not permit traffic over unprotected floor joint surfaces.
B. Provide strippable coating to protect finish surface.

END OF SECTION
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SECTION 08 0671
HARDWARE SETS
PART 1 - DOOR HARDWARE SETS
1.01 GENERAL

A. The door hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.

B. The supplier is responsible for handing and sizing all products as listed in the door hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Products listed in the Door Hardware Sets must meet the requirements described in the
specification sections noted.
1. Section 08 7100 - Door Hardware.
2. Section 28 7400 - Access Control Hardware.

D. Manufacturer’s Abbreviations:
MK - McKinney

PE - Pemko

RI - RITE Door

RO - Rockwood

RU - Corbin Russwin
AD - Adams Rite

RF - Rixson

NO - Norton

SU - Securitron

0. AK - Alarm Controls

S0 RXNA RN

Set: 1.0

Doors: B100H, B135B, C102CA, C103E, C104, C104B, C104C, C115, C115A, C117, C117A, C117B,
DI100BA, D105FA, D105FB, D105FC, D105FD, D111B, E115A, E124A, FHO1A, FHO1B, FHO1C,
FH02C, FH02D, FHO2E, MB100B, MB100C, MB100D, PB100AC, PB100AD

All Hardware BY DOOR SUPPLIER 00

Set: 2.0

Doors: A100K, A199AA, A199AB, A199AC, A199AD, A199BA, A199CA, A299AB, A299AC,
A299B, A299C, B100C, B100E, B100F, B199FA, B199FB, B199FC, B199FD, B199FE, B199GA,
B199HA, B199JA, B199KA, B200EA, B200EB, B200FA, B200K, B299F, B299FA, B299FB, B299FC,
B299G, B299J, C100EA, CI100EB, C100LB, D100C, E199LA, E299LA

2 Continuous Hinge D329 83-1/8" 630 RI
2 Recessed Exit D3676 US32D RI
1 Trim D3080-02 Cyl US32D RI
1 Cylinder (type to suit) 1080 (or) 3080 CT6R 630 RU
HARDWARE SETS 08 0671-1
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2 Surface Closer D-DCT-351PKT90
2 Kick Plate D-KP 10" high SA
2 Electromagnetic Holder D-MDH-310 900-XXX
1 Seal Kit D-SS44-STK-DBZ
1 Seal Kit D-SS-STK-DBZ
Set: 3.0
Doors: C102C, C103
1 Storeroom Lock ML2057 LWA CT6R
1 Interchangeable Core 8027

2 Door Stop 403 (or) 441CU

Notes: Balance of hardware by STC door supplier.

Set: 4.0
Doors: C110, C111, C138, C139
1 Storeroom Lock ML2057 LWA CT6R
1 Interchangeable Core 8027

1 Door Stop 403 (or) 441CU

Notes: Balance of hardware by STC door supplier.

Set: 5.0
Doors: C103A, C103B
Storeroom Lock ML2057 LWA CT6R
Interchangeable Core 8027
Surface Closer R7500 (or) PR7500

Kick Plate
Door Stop

K1050 10" BEV
403 (or) 441CU

—_—

Notes: Balance of hardware by STC door supplier.

Set: 6.0
Doors: C107, C108, C126, C130E

1 Removable Mullion 907BKM - DOOR HEIGHT

08 0671-2
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EN RI
US32D RI
689 RI
Dark
Bronze RI
Dark
Bronze RI
630 RU
630 RU
US26D RO
630 RU
630 RU
US26D RO
630 RU
630 RU
689 NO
US32D RO
US26D RO
RU

HARDWARE SETS
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Exit Device (rim, classroom)
Cylinder (type to suit)
Interchangeable Core
Surface Closer

Kick Plate

Door Stop

[NSTR NS RN NI \S I \S I N

Fairview Campus — New Middle and

ED5200 L955

1080 (or) 3080 CT6R
8027

J7500

K1050 10" BEV

403 (or) 441CU

Notes: Balance of hardware by STC door supplier.

Exit Device (rim, classroom)
Cylinder (type to suit)
Interchangeable Core
Surface Closer

Kick Plate

Door Stop

— e e e e

Notes: ***SET NOT USED***

Balance of hardware by STC door supplier.

Set: 7.0

ED5200 L955

1080 (or) 3080 CT6R
8027

J7500

K1050 10" BEV

403 (or) 441CU

Set: 8.0

High School
630 RU
630 RU
630 RU
689 NO
US32D RO
US26D RO
630 RU
630 RU
630 RU
689 NO
US32D RO
US26D RO

Doors: A100DB, C100AB, C100AC, C100CA, C100CB, E100AB, E100AC, E100AD, E100JB, E100JC,

E100JD, E100JE, E100JF, E100JG, E101CC, E101DD, E101EE, E101FF, E101GG

Continuous Hinge
Removable Mullion
Exit Device (rim, exit only)
Cylinder (type to suit)
Interchangeable Core
Surf Overhead Stop
Surface Closer
Threshold

Rain Guard

Gasketing

Sweep

Frame Harness

Door Harness

Electric Power Transfer

ST \CTI ORI T\ ST N S N S RS )

Door Position Switch

HARDWARE SETS
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CFM__ SLF-HD1 PT - DOOR HEIGHT

907BKM - DOOR HEIGHT
ED5200 EO M92

1080 (or) 3080 CT6R

8027

8-336

37500

272A MSES25SS

346C

5110BL

3452CNB

QC-C1500P

QC-C__ -LENGTH TO SUIT
EL-CEPT

DPS2-M-GY

630
630
630
630
689

PE

RU
RU
RU
RU

NO
PE
PE
PE
PE
MK
MK
SU
SU
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Notes: Perimeter/meeting stile seals by frame/door supplier.

Doors: BIOOAB, B100AC

Continuous Hinge

Exit Device (rim, exit only)
Door Pull

Surf Overhead Stop
Surface Closer
Threshold

Rain Guard

Sweep

Frame Harness

Door Harness

Electric Power Transfer

— e e e ek e e e e ek e

Door Position Switch

Notes: Perimeter/meeting stile seals by frame/door supplier.

Doors: A100A, E100HF

Continuous Hinge
Removable Mullion

Exit Device (rim, exit only)
Access Control Exit Device (SELP10)
Cylinder (type to suit)
Door Pull

Surf Overhead Stop
Surface Closer

Threshold

Rain Guard

Gasketing

Sweep

Frame Harness

Door Harness

Electric Power Transfer
Door Position Switch

— NN W NN === NN === N

Lock Power

08 0671-4

Set: 9.0
CFM__ SLF-HD1 PT - DOOR HEIGHT PE
ED5200 EO M92 630 RU
BF158 Mtg-Type 12XHD US32D RO
8-336 630 RF
J7500 689 NO
272A MSES25SS PE
346C PE
3452CNB PE
QC-C1500P MK
QC-C___ -LENGTH TO SUIT MK
EL-CEPT SuU
DPS2-M-GY SU
Set: 10.0

CFM__ SLF-HDI1 PT - DOOR HEIGHT PE
907BKM - DOOR HEIGHT RU
ED5200 EO M92 630 RU
ED5200N K157 MELR SELP10 IPS 24AD 630 RU
1080 (or) 3080 CT6R 630 RU
BF158 Mtg-Type 12XHD US32D RO
8-336 630 RF
J7500 689 NO
272A MSES25SS PE
346C PE
5110BL PE
3452CNB PE
QC-C1500P MK
QC-C__ -LENGTH TO SUIT MK
EL-CEPT SuU
DPS2-M-GY SuU
BY SECURITY

HARDWARE SETS
Revision 0 - 01/24/2018



Appoquinimink School District

Fairview Campus — New Middle and
High School

Notes: Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Valid card, remote release signal or key retracts latchbolt. Free egress at all times.
In case of power loss, door remains locked and latched.

Set: 11.0

Doors: AI00DA, B100AA, C100AA, C100CC, C100GB, E100AA, E100JA, E101HH

Continuous Hinge
Removable Mullion

Exit Device (rim, exit only)
Access Control Exit Device (SELP10)
Cylinder (type to suit)
Door Pull

Surf Overhead Stop
Surface Closer

Threshold

Rain Guard

Gasketing

Sweep

Frame Harness

Door Harness

Electric Power Transfer
Door Position Switch

— NN WD === NN NN === N

Lock Power

CFM__ SLF-HDI PT - DOOR HEIGHT
907BKM - DOOR HEIGHT

ED5200 EO M92

ED5200N K157 MELR SELP10 IPS 24AD
1080 (or) 3080 CT6R

BF158 Mtg-Type 12XHD

8-336

37500

272A MSES25SS

346C

5110BL

3452CNB

QC-C1500P

QC-C___-LENGTH TO SUIT

EL-CEPT

DPS2-M-GY

BY SECURITY

Notes: Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of power loss,

door remains locked and latched.

Doors: A100H, B100M, E100DA, E100FA

Continuous Hinge

Removable Mullion

Exit Device (rim, exit only)

Access Control Exit Device (SELP10)
Cylinder (type to suit)
Interchangeable Core

Door Pull

Surface Closer

Threshold

Rain Guard

_— = NN = = =N

HARDWARE SETS
Revision 0 - 01/24/2018

Set: 12.0

CFM__ SLF-HDI PT - DOOR HEIGHT
907BKM - DOOR HEIGHT

ED5200 EO M92

ED5200N K157 MELR SELP10 IPS 24AD
1080 (or) 3080 CT6R

8027

BF158 Mtg-Type 12XHD

CPS7500

272A MSES25S8S

346C

630
630
630

US32D

630
689

PE
RU
RU
RU
RU
RO
RF
NO
PE
PE
PE
PE
MK
MK
SU
SU

PE
RU
630 RU
630 RU
630 RU
630 RU
US32D RO
689 NO
PE
PE
08 0671-5



Fairview Campus — New Middle and Appoquinimink School District
High School

1 Gasketing 5110BL PE
2 Sweep 3452CNB PE
2 Astragal 297AS PE
2 Frame Harness QC-C1500P MK
3 Door Harness QC-C___ -LENGTH TO SUIT MK
2 Electric Power Transfer EL-CEPT SU
2 Door Position Switch DPS2-M-GY SU
1 Lock Power BY SECURITY

Notes: Perimeter seals by frame supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of power loss,
door remains locked and latched.

Set: 13.0

Doors: BI99GB, B199JB

2 Continuous Hinge CFM__ SLF-HD1 - DOOR HEIGHT PE
1 Removable Mullion 907BKM - DOOR HEIGHT RU
2 Exit Device (rim, exit only) ED5200 EO 630 RU
1 Cylinder (type to suit) 1080 (or) 3080 CT6R 630 RU
1 Interchangeable Core 8027 630 RU
2 Door Pull BF158 Mtg-Type 12XHD US32D RO
2 Surf Overhead Stop 8-336 630 RF
2 Surface Closer J7500 689 NO
1 Threshold 272A MSES25SS PE
1 Rain Guard 346C PE
1 Gasketing 5110BL PE
2 Sweep 3452CNB PE
2 Door Position Switch DPS2-M-GY SuU

Notes: Perimeter/meeting stile seals by frame/door supplier.

Set: 14.0

Doors: D122A, D122B

2 Continuous Hinge CFM__ SLF-HD1 - DOOR HEIGHT PE
1 Removable Mullion 907BKM - DOOR HEIGHT RU
2 Exit Device (rim, exit only) ED5200 EO 630 RU
1 Cylinder (type to suit) 1080 (or) 3080 CT6R 630 RU
1 Interchangeable Core 8027 630 RU
2 Surf Overhead Stop 8-336 630 RF
08 0671-6 HARDWARE SETS

Revision 0 - 01/24/2018



Appoquinimink School District Fairview Campus — New Middle and

High School
2 Surface Closer J7500 689 NO
1 Threshold 272A MSES25SS PE
1 Rain Guard 346C PE
1 Gasketing 5110BL PE
2 Sweep 3452CNB PE
2 Door Position Switch DPS2-M-GY SU
Notes: Perimeter/meeting stile seals by frame/door supplier.

Set: 15.0
Doors: C1I00FA, C107B
2 Continuous Hinge CFM__ SLF-HD1 - DOOR HEIGHT PE
1 Removable Mullion 907BKM - DOOR HEIGHT RU
1 Exit Device (rim, exit only) ED5200 EO 630 RU
1 Exit Device (rim, nightlatch) ED5200 K157 x LC 630 RU
2 Cylinder (type to suit) 1080 (or) 3080 CT6R 630 RU
2 Interchangeable Core 8027 630 RU
2 Door Pull BF158 Mtg-Type 12XHD US32D RO
2 Surface Closer CPS7500 689 NO
1 Threshold 272A MSES25SS PE
1 Rain Guard 346C PE
1 Gasketing 5110BL PE
2 Sweep 3452CNB PE
2 Astragal 297AS PE
2 Door Position Switch DPS2-M-GY SU
Notes: Perimeter seals by frame supplier.
Set: 16.0

Doors: A100M, A125B, A125C, A199BB, A199CB, B199HB, B199KB, D118A, E101G, E101H, E1011,
E101J, E101K, E101L, E101M

2 Continuous Hinge CFM__ SLF-HD1 - DOOR HEIGHT PE
1 Removable Mullion 907BKM - DOOR HEIGHT RU
2 Exit Device (rim, exit only) ED5200 EO 630 RU
1 Cylinder (type to suit) 1080 (or) 3080 CT6R 630 RU
1 Interchangeable Core 8027 630 RU
2 Surface Closer CPS7500 689 NO
1 Threshold 272A MSES25SS PE
1 Rain Guard 346C PE
HARDWARE SETS 08 0671-7
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Fairview Campus — New Middle and
High School

Gasketing
Sweep
Astragal

N DN

Door Position Switch

Notes: Perimeter seals by frame supplier.

Appoquinimink School District

5110BL
3452CNB
297AS
DPS2-M-GY

Set: 17.0

Doors: 108A, 108B, C120B, C126B, D101, E101BA

Continuous Hinge

Exit Device (rim, exit only)
Surface Closer

Threshold

Rain Guard

Sweep

— e e e e e

Door Position Switch

Notes: Perimeter seals by frame supplier.

Doors: FH101D

Continuous Hinge
Access Control Exit Device (SELP10)
Cylinder (type to suit)
Interchangeable Core
Door Pull

Surface Closer

Kick Plate

Threshold

Rain Guard

Gasketing

Sweep

Frame Harness

Door Harness

Electric Power Transfer

e e S T S e S e R S S S = S S

Lock Power

CFM__ SLF-HD1 - DOOR HEIGHT

ED5200 EO 630
CPS7500 689
272A MSES25SS

346C

3452CNB

DPS2-M-GY

Set: 18.0

CFM__HDI PT - DOOR HEIGHT

ED5200N K157 MELR SELP10 IPS 24AD 630
1080 (or) 3080 CT6R 630
8027 630
BF158 Mtg-Type 12XHD
CPS7500 689
K1050 10" BEV
279x224AFGT MSES25SS
346C

S773BL

3452CNB

QC-C1500P

QC-C___ -LENGTH TO SUIT
EL-CEPT

BY SECURITY

US32D

US32D

PE
PE
PE
SU

PE
RU
NO
PE
PE
PE
SU

PE
RU
RU
RU
RO
NO
RO
PE
PE
PE
PE
MK
MK
SU

Notes: Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of power

loss, door remains locked and latched.

08 0671-8
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Appoquinimink School District

Continuous Hinge
Exit Device (rim, nightlatch)
Cylinder (type to suit)
Interchangeable Core
Door Pull

Surface Closer

Kick Plate

Threshold

Rain Guard
Gasketing

Sweep

— e e e ek e e ek e ek e

Door Position Switch

Doors: FH50A, FH51

Continuous Hinge
Removable Mullion
Exit Device (rim, exit only)
Cylinder (type to suit)
Interchangeable Core
Door Pull

Surface Closer

Kick Plate

Threshold

Rain Guard
Gasketing

Gasketing

Sweep

Astragal

N NN = = = = NN = = DN =N

Door Position Switch

Continuous Hinge
Removable Mullion
Exit Device (rim, exit only)

—_ = = N

Trim

HARDWARE SETS
Revision 0 - 01/24/2018

Fairview Campus — New Middle and

Set: 19.0

CFM__HDI - DOOR HEIGHT
ED5200 K157 x LC

1080 (or) 3080 CT6R

8027

BF158 Mtg-Type 12XHD
CPS7500

K1050 10" BEV
279x224AFGT MSES25SS
346C

S773BL

3452CNB

DPS2-M-GY

Set: 20.0

CFM__HDI - DOOR HEIGHT
907BKM - DOOR HEIGHT
ED5200 EO

1080 (or) 3080 CT6R

8027

BF158 Mtg-Type 12XHD
CPS7500

K1050 10" BEV

272A MSES25SS

346C

S773BL

5110BL

3452CNB

297AS

DPS2-M-GY

Set: 21.0

CFM__HDI - DOOR HEIGHT
907BKM - DOOR HEIGHT
ED5200 EO

D3080-02 Cyl

High School
PE

630 RU
630 RU
630 RU
US32D RO
689 NO
US32D RO
PE

PE

PE

PE

SU

PE

RU

630 RU
630 RU
630 RU
US32D RO
689 NO
US32D RO
PE

PE

PE

PE

PE

PE

SU

PE

RU

630 RU
US32D RI
08 0671-9



Fairview Campus — New Middle and
High School

Cylinder (type to suit)
Surface Closer

Kick Plate

Threshold

Rain Guard
Gasketing

N = o= = NN

Sweep

Notes: ***SET NOT USED***

Doors: FH40, FH46, GH100

Continuous Hinge
Continuous Hinge

Dust Proof Strike

Flush Bolt (manual)
Access Control Mort Lock
Interchangeable Core
Coordinator

Surface Closer

Kick Plate

Threshold

Rain Guard

Gasketing

Sweep

Astragal

Astragal

Frame Harness

Door Harness

Electric Power Transfer
Door Position Switch

[ O T T T T e T N T S S e e N0 T N T e e N R T

Lock 