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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

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

1. Footings.

2. Slabs-on-grade.
3. Suspended slabs.
4, Building walls.

DEFINITIONS

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.

SUBMITTALS
Product Data: For each type of product indicated.

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.

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.

Vapor retarders.

Semirigid joint filler.

Joint-filler strips.

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

1. Aggregates. Include service record data indicating absence of deleterious expansion
of concrete due to alkali aggregate reactivity.

Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.

Field quality-control reports.

QUALITY ASSURANCE

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

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.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077
and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 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 AClI-certified Concrete Laboratory Testing Technician -
Grade II.

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

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

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

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

CAST-IN-PLACE CONCRETE 033000 - 2
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A

B.

DELIVERY, STORAGE, AND HANDLING

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

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

PART 2 - PRODUCTS

2.1

A

D.

FORM-FACING MATERIALS

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. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.

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.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not
exceeding specified formwork surface class. Provide units with sufficient wall thickness to
resist plastic concrete loads without detrimental deformation.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally
sufficient to support weight of plastic concrete and other superimposed loads.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
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.

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.

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane
of exposed concrete surface.

CAST-IN-PLACE CONCRETE 033000 - 3
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2.3

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.

Epoxy-Coated Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)]
[ASTM A 706/A 706M], deformed bars, [ASTM A 775/A 775M] [or]
[ASTM A 934/A 934M], epoxy coated, with less than 2 percent damaged coating in each 12-
inch (300-mm) bar length.

Steel Bar Mats: ASTM A 184/A 184M, fabricated from [ASTM A 615/A 615M, Grade 60
(Grade 420)] [ASTM A 706/A 706M], deformed bars, assembled with clips.

Plain-Steel Wire: ASTM A 82/A 82M, [as drawn] [galvanized].
Deformed-Steel Wire: ASTM A 496/A 496M.

Epoxy-Coated Wire: ASTM A 884/A 884M, Class A, Type 1 coated, [as-drawn, plain]
[deformed]-steel wire, with less than 2 percent damaged coating in each 12-inch (300-mm)
wire length.

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

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

Epoxy-Coated Welded Wire Reinforcement: ASTM A 884/A 884M, Class A coated, Type 1,
[plain] [deformed] steel.

REINFORCEMENT ACCESSORIES

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

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating
on reinforcement and complying with ASTM A 775/A 775M.

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.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

CAST-IN-PLACE CONCRETE 033000 - 4
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2.4

2.5

2.6

A

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 I. Supplement with the following:
a. Fly Ash: ASTM C 618, Class F or C.

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

1. Maximum Coarse-Aggregate Size:
a. Foundations: 1-1/2 inches (38 mm) nominal.
b. Slab on grade: 1 inches (25 mm) nominal.
C. Elevated Slab: 3/8 inches nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

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. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4, High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M,
Type G.

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

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: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
CETCO; Volclay Waterstop-RX.

Concrete Sealants Inc.; Conseal CS-231.
Greenstreak; Swellstop.

oo
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Henry Company, Sealants Division; Hydro-Flex.

JP Specialties, Inc.; Earth Shield Type 20.

VAPOR RETARDERS

05/08

Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive
or pressure-sensitive tape.

1.

Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

@hoo0 o

Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
Fortifiber Building Systems Group; Moistop Ultra [15] [10].
Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
Insulation Solutions, Inc.; Viper VaporCheck [16] [10].
Meadows, W. R., Inc.; Perminator [15 mil] [10 mil].

Raven Industries Inc.; Vapor Block [15] [10].

Reef Industries, Inc.; Griffolyn [Type-105] [Type-65G] [15 mil Green] [10 mil

Green].

Stego Industries, LLC; Stego Wrap [15 mil Class A] [10 mil Class A].

CURING MATERIALS

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

1.

Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

¥ eV OSITRTTSQ@AOQ0TY

Axim Italcementi Group, Inc.; CATEXOL CimFilm.

BASF Construction Chemicals - Building Systems; Confilm.
ChemMasters; SprayFilm.

Conspec by Dayton Superior; Aquafilm.

Dayton Superior Corporation; Sure Film (J-74).

Edoco by Dayton Superior; BurkeFilm.

Euclid Chemical Company (The), an RPM company; Eucobar.
Kaufman Products, Inc.; Vapor-Aid.

Lambert Corporation; LAMBCO Skin.

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

Meadows, W. R., Inc.; EVAPRE.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group; MONOFILM.

Sika Corporation; SikaFilm.

SpecChem, LLC; Spec Film.

Symons by Dayton Superior; Finishing Aid.

TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
Unitex; PRO-FILM.

Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

CAST-IN-PLACE CONCRETE
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2.10

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

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

Water: Potable.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic
fiber.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, [epoxy resin with a
Type A shore durometer hardness of 80 per ASTM D 2240.

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

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

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 2109.

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 1/4 inch (6.4 mm) and that can be filled in over a scarified surface
to match adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 2109.

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

CAST-IN-PLACE CONCRETE 033000 - 7
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2.12

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.

CONCRETE MIXTURES, GENERAL

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.

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

1. Fly Ash: 25 percent.

Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of
cement.

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

1. Use water-reducing high-range 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.

CONCRETE MIXTURES FOR BUILDING ELEMENTS
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: 5 inches (125 mm), 8 inches (200 mm) for concrete with verified slump
of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture
or plasticizing admixture, plus or minus 1 inch (25 mm).

4, Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
(38-mm) nominal maximum aggregate size.

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

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

2. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

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

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

CAST-IN-PLACE CONCRETE 033000 - 8
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2.13

A

2.14

A

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
2. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).
3. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

Suspended Slabs: Proportion structural lightweight concrete mixture as follows:

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

2. Calculated Equilibrium Unit Weight: 110 Ib/cu. ft. (1762 kg/cu. m), plus or minus 3
Ib/cu. ft. (48.1 kg/cu. m) as determined by ASTM C 567.

3. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M[ and ASTM C 1116/C 1116M], 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.

PART 3 - EXECUTION

3.1

A

D.

FORMWORK

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.

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

Limit concrete surface irregularities, designated by ACI 347 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.

Construct forms tight enough to prevent loss of concrete mortar.
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.

CAST-IN-PLACE CONCRETE 033000 -9
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3.3

2. Do not use rust-stained steel form-facing material.

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.

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.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

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.

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. Concrete has to be hard enough to not be
damaged by form-removal operations and curing and protection operations need to be
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.

CAST-IN-PLACE CONCRETE 033000 - 10
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3.4

3.5

3.6

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.

SHORES AND RESHORES

Comply with ACI 318 (ACI 318M) 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.

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.

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.

VAPOR RETARDERS

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

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

STEEL REINFORCEMENT
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.

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

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/D 1.4M, where indicated.

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

CAST-IN-PLACE CONCRETE 033000 - 11
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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
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair
coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten
epoxy-coated steel reinforcement.

JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

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

5. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

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. 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.

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 07
Section "Joint Sealants," are indicated.

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

CAST-IN-PLACE CONCRETE 033000 - 12



Copyright 2008 AIA MASTERSPEC Full Length 05/08

3.8

3.9

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.

WATERSTOPS

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.

CONCRETE PLACEMENT

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

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

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.

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.

abrwn

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.
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3.10

3.11

1. 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.

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.

FINISHING FORMED SURFACES

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.

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 receive a rubbed finish.

Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

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.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.
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3.12

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 one direction.

1. Apply scratch finish to surfaces indicated.

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 to receive trowel finish.

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 and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and
placed anywhere on the surface does not exceed 1/8 inch (3.2 mm).

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated or where
ceramic or quarry tile is to be installed by either thickset or thin-set method. While
concrete is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, 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.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. 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.

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.
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C.

3.13

3.14

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.

CONCRETE PROTECTING AND CURING

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.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. 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.

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.

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

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

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 all concrete slabs.

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

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

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.

CAST-IN-PLACE CONCRETE 033000 - 16



Copyright 2008 AIA MASTERSPEC Full Length 05/08

C.

3.15

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.

CONCRETE SURFACE REPAIRS

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.

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.

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 to solid concrete. Limit cut depth to 3/4 inch (19
mm). 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.

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.

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.

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

N
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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: Engage a special inspector to perform field tests and inspections and
prepare test reports.

B. 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.

NookrwhE

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

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.

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.
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10.

11.

12.

13.

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.

Air Content: ASTM C 231, pressure method, for normal-weight concrete;
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one
test for each composite sample, but not less than one test for each day's pour of each
concrete mixture.

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.

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.

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

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

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.

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).

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
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 do not comply
with the Contract Documents.

END OF SECTION 033000
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SECTION 034100 - PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

11

1.2

13

14

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Precast structural concrete.

Related Sections:

=

Division 03 Section "Cast-in-Place Concrete" for placing connection anchors in concrete.

2. Division 04 Section "Unit Masonry" for inserts or anchorages required for precast
concrete slab connections.

3. Division 05 Section "Structural Steel Framing" for furnishing and installing connections
attached to structural-steel framing.

4. Division 05 Section "Metal Fabrications" for kickers and other miscellaneous steel
shapes.

5. Division 07 Section "Penetration Firestopping” for joint-filler materials for fire-
resistance-rated construction.

6. Division 07 Section "Joint Sealants" for elastomeric joint sealants and sealant backings.

DEFINITION

Design Reference Sample: Sample of approved precast structural concrete color, finish, and
texture, preapproved by Architect.

PERFORMANCE REQUIREMENTS

Delegated Design: Design precast structural concrete, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design

criteria indicated.

Structural Performance: Precast structural concrete units and connections shall withstand
design loads indicated within limits and under conditions indicated.

Structural Performance: Provide precast structural concrete units and connections capable of
withstanding the following design loads within limits and under conditions indicated:

1. Dead Loads: As indicated.

PRECAST STRUCTURAL CONCRETE 034100 -1



Copyright 2005 AIA MASTERSPEC Full Length 02/05 (R 05/06)

Nook~wd

Live Loads: As indicated.

Roof Loads: As indicated.

Snow Loads: As indicated.

Seismic Loads: As indicated.

Wind Loads: As indicated.

Design precast structural concrete framing system and connections to maintain clearances
at openings, to allow for fabrication and construction tolerances, to accommodate live-
load deflection, shrinkage and creep of primary building structure, and other building
movements. Maintain precast structural concrete deflections within limits of ACI 318
(ACI 318M).

a. Thermal Movements: Allow for in-plane thermal movements resulting from
annual ambient temperature changes of minus 18 to plus 120 deg F (minus 10 to
plus 67 deg C).

Fire-Resistance Rating: Select material and minimum thicknesses to provide indicated
fire rating.

15 SUBMITTALS

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

B.  Design Mixtures: For each precast concrete mixture. Include compressive strength and water-
absorption tests.

C. Shop Drawings: Include member locations, plans, elevations, dimensions, shapes and sections,
openings, support conditions, and types of reinforcement, including special reinforcement.
Detail fabrication and installation of precast structural concrete units.

1.
2.
3.

o ok

o

10.
11.
12.
13.

Indicate joints, reveals, and extent and location of each surface finish.

Indicate separate face and backup mixture locations and thicknesses.

Indicate welded connections by AWS standard symbols. Show size, length, and type of
each weld.

Detail loose and cast-in hardware, lifting and erection inserts, connections, and joints.
Indicate locations, tolerances, and details of anchorage devices to be embedded in or
attached to structure or other construction.

Include and locate openings larger than by 10 inches (250 mm).

Indicate location of each precast structural concrete unit by same identification mark
placed on panel.

Indicate relationship of precast structural concrete units to adjacent materials.

Indicate locations and details of brick units, including corner units and special shapes,
and joint treatment.

Indicate locations and details of stone facings, anchors, and joint widths.

Indicate estimated camber for precast floor slabs with concrete toppings.

Indicate shim sizes and grouting sequence.

Design Modifications: If design modifications are proposed to meet performance
requirements and field conditions, submit design calculations and Shop Drawings. Do
not adversely affect the appearance, durability, or strength of units when modifying
details or materials and maintain the general design concept.
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D. Delegated-Design Submittal:  For precast structural concrete indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

E. Qualification Data: For Installer, fabricator.
F. Welding certificates.
G. Material Certificates: For the following, from manufacturer:

Cementitious materials.

Reinforcing materials and prestressing tendons.
Admixtures.

Bearing pads.

Structural-steel shapes and hollow structural sections.
Brick units and accessories.

ook, E

H.  Material Test Reports: For aggregates.
I Source quality-control reports.

J. Field quality-control and special inspection reports.

1.6 QUALITY ASSURANCE

A.  Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural
concrete units to comply with performance requirements. Responsibility includes preparation
of Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.

1. Participates in PCl's Plant Certification program at time of bidding and is designated a
PCl-certified plant as follows:

a. Group C, Category C1 - Precast Concrete Products (no prestressed
reinforcement, Category C3 - Prestressed Straight Strand Structural

Members.
B. Installer Qualifications: A precast concrete erector qualified[ at time of bidding], as evidenced

by PClI's Certificate of Compliance, to erect Category S1 - Simple Structural Systems.

C.  Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for
testing indicated.

D. Design Standards: Comply with ACI 318 (ACI 318M) and design recommendations in
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types
of precast structural concrete units indicated.

E. Quality-Control Standard: For manufacturing procedures and testing requirements, quality-
control recommendations, and dimensional tolerances for types of units required, comply with
PCI MNL 116, "Manual for Quality Control for Plants and Production of Structural Precast
Concrete Products."
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F.

G.

1.7

A

B.

C.

D.

1.8

A

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D.1.1M, "Structural Welding Code - Steel."”
2. AWS D1.4, "Structural Welding Code - Reinforcing Steel.”

Fire-Resistance Calculations: Where indicated, provide precast structural concrete units whose
fire resistance meets the prescriptive requirements of authorities having jurisdiction or has been
calculated according to PCI MNL 124, ""Design for Fire Resistance of Precast Prestressed
Concrete," and is acceptable to authorities having jurisdiction.

DELIVERY, STORAGE, AND HANDLING

Support units during shipment on nonstaining shock-absorbing material in same position as
during storage.

Store units with adequate bracing and protect units to prevent contact with soil, to prevent
staining, and to prevent cracking, distortion, warping or other physical damage.

1. Store units with dunnage across full width of each bearing point unless otherwise
indicated.

2. Place adequate dunnage of even thickness between each unit.

3. Place stored units so identification marks are clearly visible, and units can be inspected.

Handle and transport units in a position consistent with their shape and design in order to avoid
excessive stresses that would cause cracking or damage.

Lift and support units only at designated points shown on Shop Drawings.

COORDINATION

Furnish loose connection hardware and anchorage items to be embedded in or attached to other
construction before starting that Work. Provide locations, setting diagrams, templates,
instructions, and directions, as required, for installation.

PART 2 - PRODUCTS

2.1

A

B.

MOLD MATERIALS

Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that will
provide continuous and true precast concrete surfaces within fabrication tolerances indicated:;
nonreactive with concrete and suitable for producing required finishes.

1. Mold-Release Agent: Commercially produced liquid-release agent that will not bond
with, stain or adversely affect precast concrete surfaces and will not impair subsequent
surface or joint treatments of precast concrete.

Form Liners: Units of face design, texture, arrangement, and configuration to match those
used for precast concrete design reference sample.  Furnish with manufacturer's
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2.2

2.3

24

recommended liquid-release agent that will not bond with, stain, or adversely affect precast
concrete surfaces and will not impair subsequent surface or joint treatments of precast concrete.

Surface Retarder: Chemical set retarder, capable of temporarily delaying final hardening of
newly placed concrete mixture to depth of reveal specified.

REINFORCING MATERIALS

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

Epoxy-Coated Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)]
[ASTM A 706/A 706M], deformed bars, [ASTM A 775/A 775M] [or]
[ASTM A 934/A 934M] epoxy coated, with less than 2 percent damaged coating in each 12-
inch (300-mm) bar length.

Steel Bar Mats: ASTM A 184/A 184M, fabricated from [ASTM A 615/A 615M, Grade 60
(Grade 420)] [ASTM A 706/A 706M], deformed bars, assembled with clips.

Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from [as-drawn steel]
[galvanized-steel] wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, [plain] [deformed], flat
sheet, [Type 1 bendable] [Type 2 nonbendable] coating.

Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other
devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement
in place according to PClI MNL 116.

PRESTRESSING TENDONS

Pretensioning Strand: ASTM A 416/A 416M, Grade 250 (Grade 1720) or Grade 270
(Grade 1860), uncoated, 7-wire, low-relaxation strand.

CONCRETE MATERIALS

Portland Cement: ASTM C 150, Type | or Type IlI, gray, unless otherwise indicated.

1. For surfaces exposed to view in finished structure, mix gray with white cement, of same
type, brand, and mill source.

Supplementary Cementitious Materials:

=

Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.

Metakaolin Admixture: ASTM C 618, Class N.

3. Silica Fume Admixture:  ASTM C 1240, with optional chemical and physical
requirement.

4, Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

n
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C.

2.5

Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33, with coarse
aggregates complying with Class 5M. Stockpile fine and coarse aggregates for each type of
exposed finish from a single source (pit or quarry) for Project.

1. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material that
reacts with cement or causes staining; to match selected finish sample.

a. Gradation: Uniformly graded.

2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand of same material
as coarse aggregate unless otherwise approved by Architect.

Lightweight Aggregates: Except as modified by PClI MNL 116, ASTM C 330, with absorption
less than 11 percent.

Coloring Admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or colored
water-reducing admixtures, temperature stable, and nonfading.

Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of concrete and complying with chemical limits of PCI MNL 116.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
to not contain calcium chloride, or more than 0.15 percent chloride ions or other salts by weight
of admixture.

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

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

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M,
Type G.

7. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M.

ogkrwnE

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.

STEEL CONNECTION MATERIALS

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

Carbon-Steel-Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold finished,
AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum mechanical properties of
PCI MNL 116.

Carbon-Steel Plate: ASTM A 283/A 283M.
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r o

2.6

Malleable-Iron Castings: ASTM A 47/A 47M.

Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30 (Grade 415-205).
High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.
Carbon-Steel Structural Tubing: ASTM A 500, Grade B.

Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65 (Grade 450).
Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706M.

Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6);
carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A 563M); and
flat, unhardened steel washers, ASTM F 844,

High-Strength Bolts and Nuts: ASTM A 325 (ASTM A325M) or ASTM A 490
(ASTM A 490M), Type 1, heavy hex steel structural bolts; heavy hex carbon-steel nuts,
ASTM A563 (ASTM A563M); and hardened carbon-steel washers, ASTM F 436
(ASTM F 436M).

1. Do not zinc coat ASTM A 490 (ASTM A 490M) bolts.

Zinc-Coated Finish: For exterior steel items, steel in exterior walls, and items indicated for
galvanizing, apply zinc coating by hot-dip process according to ASTM A 123/A 123M or
ASTM A 153/A 153M.

1. For steel shapes, plates, and tubing to be galvanized, limit silicon content of steel to less
than 0.03 percent or to between 0.15 and 0.25 percent or limit sum of silicon and 2.5
times phosphorous content to 0.09 percent.

2. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing not less
than 94 percent zinc dust by weight, and complying with DOD-P-21035B or SSPC-
Paint 20.

Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those surfaces to be
embedded in concrete, according to requirements in SSPC-SP 3, and shop apply lead- and
chromate-free, rust-inhibitive primer, complying with performance requirements in
MPI 79 according to SSPC-PA 1.

Welding Electrodes: Comply with AWS standards.

Precast Accessories: Provide clips, hangers, plastic or steel shims, and other accessories
required to install precast structural concrete units.

STAINLESS-STEEL CONNECTION MATERIALS

Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application.

Stainless-Steel Bolts and Studs: ASTM F 593, Alloy 304 or 316, hex-head bolts and studs;

stainless-steel nuts; and flat, stainless-steel washers. Lubricate threaded parts of stainless-steel
bolts with an antiseize thread lubricant during assembly.
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2.7

2.8

2.9

Stainless-Steel-Headed Studs:  ASTM A 276, with minimum mechanical properties of
PCI MNL 116.

BEARING PADS

Provide one of the following bearing pads for precast structural concrete unitsas
recommended by precast fabricator for application:

1. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene
(neoprene) elastomer, molded to size or cut from a molded sheet, 50 to 70 Shore, Type A
durometer hardness, ASTM D 2240; minimum tensile strength 2250 psi (15.5 MPa),
ASTM D 412.

2. Random-Oriented, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented
synthetic fibers set in elastomer. 70 to 90 Shore, Type A durometer hardness,
ASTM D 2240; capable of supporting a compressive stress of 3000 psi (20.7 MPa) with
no cracking, splitting, or delaminating in the internal portions of pad. Test 1 specimen
for every 200 pads used in Project.

3. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered
cotton-duck fabric bonded to an elastomer; 80 to 100 Shore, Type A durometer hardness,
ASTM D 2240; complying with AASHTO's "AASHTO Load and Resistance Factor
Design (LRFD) Bridge Specifications,” Division Il, Section 18.10.2; or with MIL-C-
882E.

4. Frictionless Pads: Tetrafluoroethylene, glass-fiber reinforced, bonded to stainless- or
mild-steel plate, of type required for in-service stress.

5. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

GROUT MATERIALS

Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing
and water-reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B
and C for flowable grout and of consistency suitable for application within a 30-minute working
time.

CONCRETE MIXTURES
Prepare design mixtures for each type of precast concrete required.

1. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to
reduce the total amount of portland cement, which would otherwise be used, by not less
than 40 percent.

2. Limit use of fly ash to 25 percent replacement of portland cement by weight and
granulated blast-furnace slag to 40 percent of portland cement by weight; metakaolin and
silica fume to 10 percent of portland cement by weight.

Design mixtures may be prepared by a qualified independent testing agency or by qualified
precast plant personnel at precast structural concrete fabricator's option.
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C.

2.10

2.11

Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by
ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C 1218/C 1218M.

Normal-Weight Concrete Mixtures: Proportion full-depth mixture by either laboratory trial
batch or field test data methods according to ACI 211.1, with materials to be used on Project, to
provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): 5000 psi (34.5 MPa).
2. Maximum Water-Cementitious Materials Ratio: 0.45.

Water Absorption: 6 percent by weight or 14 percent by volume, tested according to
PCI MNL 116.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of
placement having an air content complying with PCI MNL 116.

When included in design mixtures, add other admixtures to concrete mixtures according to
manufacturer's written instructions.

Concrete Mix Adjustments:  Concrete mix design adjustments may be proposed if
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant.

MOLD FABRICATION

Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures
due to concrete-placement operations and temperature changes and for prestressing and
detensioning operations.  Coat contact surfaces of molds with release agent before
reinforcement is placed. Avoid contamination of reinforcement and prestressing tendons by
release agent.

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

Maintain molds to provide completed precast structural concrete units of shapes, lines, and
dimensions indicated, within fabrication tolerances specified.

1. Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and Corner Treatment: Uniformly chamfered.

FABRICATION

Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage
hardware with sufficient anchorage and embedment to comply with design requirements.
Accurately position for attachment of loose hardware, and secure in place during precasting
operations. Locate anchorage hardware where it does not affect position of main reinforcement
or concrete placement.
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1. Weld-headed studs and deformed bar anchors used for anchorage according to
AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels,
cramps, hangers, and other hardware shapes for securing precast structural concrete units to
supporting and adjacent construction.

C. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as
indicated on the Contract Drawings.

D.  Cast-in openings larger than 10 inches (250 mm) in any dimension. Do not drill or cut openings
or prestressing strand without Architect's approval.

E. Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing, and
supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or
destroy the bond with concrete. When damage to epoxy-coated reinforcement exceeds
limits specified, repair with patching material compatible with coating material and
epoxy coat bar ends after cutting.

2. Accurately position, support, and secure reinforcement against displacement during
concrete-placement and consolidation operations. Completely conceal support devices to
prevent exposure on finished surfaces.

3. Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage. Increase
cover requirements according to ACI 318 (ACI 318M) when units are exposed to
corrosive environment or severe exposure conditions. Arrange, space, and securely tie
bars and bar supports to hold reinforcement in position while placing concrete. Direct
wire tie ends away from finished, exposed concrete surfaces.

4. Place reinforcing steel and prestressing strand to maintain at least 3/4-inch (19-mm)
minimum concrete cover. Increase cover requirements for reinforcing steel to 1-1/2
inches (38 mm) when units are exposed to corrosive environment or severe exposure
conditions. Arrange, space, and securely tie bars and bar supports to hold reinforcement
in position while placing concrete. Direct wire tie ends away from finished, exposed
concrete surfaces.

5. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least
one full mesh spacing and wire tie laps, where required by design. Offset laps of
adjoining widths to prevent continuous laps in either direction.

F. Reinforce precast structural concrete units to resist handling, transportation, and erection
stresses.

G.  Prestress tendons for precast structural concrete units by either pretensioning or post-tensioning
methods. Comply with PCI MNL 116.

1. Delay detensioning or post-tensioning of precast, prestressed structural concrete units
until concrete has reached its indicated minimum design release compressive strength as
established by test cylinders cured under same conditions as concrete.

2. Detension pretensioned tendons either by gradually releasing tensioning jacks or by heat
cutting tendons, using a sequence and pattern to prevent shock or unbalanced loading.

3. If concrete has been heat cured, detension while concrete is still warm and moist to avoid
dimensional changes that may cause cracking or undesirable stresses.
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4. Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to avoid
corrosion and possible rust spots.

5. Protect strand ends and anchorages with a minimum of 1-inch- (25-mm-) thick,
nonmetallic, nonshrink, grout mortar and sack rub surface. Coat or spray the inside
surfaces of pocket with bonding agent before installing grout.

Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing,
transporting, and placing concrete. After concrete batching, no additional water may be added.

Place face mixture to a minimum thickness after consolidation of the greater of 1 inch (25 mm)
or 1.5 times the maximum aggregate size, but not less than the minimum reinforcing cover
specified.

Place concrete in a continuous operation to prevent seams or planes of weakness from forming
in precast concrete units.

1. Place backup concrete mixture to ensure bond with face-mixture concrete.

Thoroughly consolidate placed concrete by internal and external vibration without dislocating
or damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or
entrapped air on surfaces. Use equipment and procedures complying with PCI MNL 116.

1. Place self-consolidating concrete without vibration according to PCI TR-6, "Interim
Guidelines for the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete
Institute Member Plants."

Comply with ACI 306.1 procedures for cold-weather concrete placement.
Comply with PCI MNL 116 procedures for hot-weather concrete placement.

Identify pickup points of precast structural concrete units and orientation in structure with
permanent markings, complying with markings indicated on Shop Drawings. Imprint or
permanently mark casting date on each precast structural concrete unit on a surface that will not
show in finished structure.

Cure concrete, according to requirements in PClI MNL 116, by moisture retention without heat
or by accelerated heat curing using low-pressure live steam or radiant heat and moisture. Cure
units until compressive strength is high enough to ensure that stripping does not have an effect
on performance or appearance of final product.

Discard and replace precast structural concrete units that do not comply with requirements,
including structural, manufacturing tolerance, and appearance, unless repairs meet requirements
in PCI MNL 116 and meet Architect's approval.

FABRICATION TOLERANCES
Fabricate precast structural concrete units straight and true to size and shape with exposed edges

and corners precise and true so each finished unit complies with PCI MNL 116 product
dimension tolerances.
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2.13

2.14

E.

COMMERCIAL FINISHES

Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper level with
straightedge, float, and trowel to a smooth, uniform finish.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate precast structural concrete
fabricator's quality-control and testing methods.

1. Allow testing agency access to material storage areas, concrete production equipment,
concrete placement, and curing facilities. Cooperate with testing agency and provide
samples of materials and concrete mixtures as may be requested for additional testing and
evaluation.

Testing: Test and inspect precast structural concrete according to PCI MNL 116 requirements.
1. Test and inspect self-consolidating concrete according to PCI TR-6.

Strength of precast structural concrete units will be considered deficient if units fail to comply
with ACI 318 (ACI 318M) requirements for concrete strength.

If there is evidence that strength of precast concrete units may be deficient or may not comply
with ACI 318 (ACI 318M) requirements, employ a qualified testing agency to obtain, prepare,
and test cores drilled from hardened concrete to determine compressive strength according to
ASTM C 42/C 42M.

1. A minimum of three representative cores will be taken from units of suspect strength,
from locations directed by Architect.

2. Cores will be tested in an air-dry condition or, if units will be wet under service
conditions, test cores after immersion in water in a wet condition.

3. Strength of concrete for each series of 3 cores will be considered satisfactory if average
compressive strength is equal to at least 85 percent of 28-day design compressive
strength and no single core is less than 75 percent of 28-day design compressive strength.

4, Test results will be made in writing on same day that tests are performed, with copies to
Architect, Contractor, and precast concrete fabricator. Test reports will include the

following:

a. Project identification name and number.

b. Date when tests were performed.

C. Name of precast concrete fabricator.

d. Name of concrete testing agency.

e. Identification letter, name, and type of precast concrete unit(s) represented by core

tests; design compressive strength; type of break; compressive strength at breaks,
corrected for length-diameter ratio; and direction of applied load to core in relation
to horizontal plane of concrete as placed.

Patching: If core test results are satisfactory and precast structural concrete units comply with
requirements, clean and dampen core holes and solidly fill with same precast concrete mixture
that has no coarse aggregate, and finish to match adjacent precast concrete surfaces.
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F.

Defective Units: Discard and replace precast structural concrete units that do not comply with
requirements, including strength, manufacturing tolerances, and color and texture range.
Chipped, spalled, or cracked units may be repaired, subject to Architect's approval. Architect
reserves the right to reject precast units that do not match approved samples, sample panels, and
mockups.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

D.

E.

EXAMINATION

Examine supporting structural frame or foundation and conditions for compliance with
requirements for installation tolerances, true and level bearing surfaces, and other conditions
affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

Do not install precast concrete units until supporting, cast-in-place, building structural framing
has attained minimum allowable design compressive strength or until supporting steel or other
structure is complete.

INSTALLATION

Install clips, hangers, bearing pads, and other accessories required for connecting precast
structural concrete units to supporting members and backup materials.

Erect precast structural concrete level, plumb, and square within specified allowable tolerances.
Provide temporary structural framing, supports, and bracing as required to maintain position,
stability, and alignment of units until permanent connection.

1. Install temporary steel or plastic spacing shims or bearing pads as precast structural
concrete units are being erected. Tack weld steel shims to each other to prevent shims
from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection
progresses.

3. Remove projecting lifting devices and grout fill voids within recessed lifting devices
flush with surface of adjacent precast surfaces when recess is exposed.

4. For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids
between units and tape butt joint at end of slabs.

Connect precast structural concrete units in position by bolting, welding, grouting, or as
otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as soon
as practical after connecting and grouting are completed.

1. Do not permit connections to disrupt continuity of roof flashing.

Field cutting of precast units is not permitted without approval of the Architect.

Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to
precast, prestressed concrete units.
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3.3

3.4

Welding: Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding, welding
electrodes, appearance, quality of welds, and methods used in correcting welding work.

1. Protect precast structural concrete units and bearing pads from damage by field welding
or cutting operations, and provide noncombustible shields as required.

2. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and
apply a minimum 4.0-mil- (0.1-mm-) thick coat of galvanized repair paint to galvanized
surfaces according to ASTM A 780.

3. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and
reprime damaged painted surfaces.

4, Remove, reweld, or repair incomplete and defective welds.

At bolted connections, use lock washers, tack welding, or other approved means to prevent
loosening of nuts after final adjustment.

1. Where slotted connections are used, verify bolt position and tightness. For sliding
connections, properly secure bolt but allow bolt to move within connection slot. For
friction connections, apply specified bolt torque and check 25 percent of bolts at random
by calibrated torque wrench.

Grouting: Grout connections and joints and open spaces at keyways, connections, and joints
where required or indicated on Shop Drawings. Retain grout in place until hard enough to
support itself. Pack spaces with stiff grout material, tamping until voids are completely filled.

1. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.

2. Fill joints completely without seepage to other surfaces.

3. Trowel top of grout joints on roofs smooth and uniform. Finish transitions between
different surface levels not steeper than 1 to 12.

Place grout end cap or dam in voids at ends of hollow-core slabs.

Promptly remove grout material from exposed surfaces before it affects finishes or
hardens.

6. Keep grouted joints damp for not less than 24 hours after initial set.

o~

ERECTION TOLERANCES

Erect precast structural concrete units level, plumb, square, true, and in alignment without
exceeding the noncumulative erection tolerances of PCI MNL 135.

Minimize variations between adjacent slab members by jacking, loading, or other method
recommended by fabricator and approved by Architect.
FIELD QUALITY CONTROL

Special Inspections: Engage a qualified special inspector to perform the following special
inspections:

1. Erection of precast structural concrete members.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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C.

3.5

3.6

Field welds will be visually inspected and nondestructive tested according to ASTM E 165 or
ASTM E 709. High-strength bolted connections will be subject to inspections.

Testing agency will report test results promptly and in writing to Contractor and Architect.

Repair or remove and replace work where tests and inspections indicate that it does not comply
with specified requirements.

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

Prepare test and inspection reports.

REPAIRS
Repair precast structural concrete units if permitted by Architect.

1. Repairs may be permitted if structural adequacy, serviceability, durability, and
appearance of units has not been impaired.

Mix patching materials and repair units so cured patches blend with color, texture, and
uniformity of adjacent exposed surfaces and show no apparent line of demarcation between
original and repaired work, when viewed in typical daylight illumination from a distance of 20
feet (6 m).

Prepare and repair damaged galvanized coatings with galvanizing repair paint according to
ASTM A 780.

Wire brush, clean, and paint damaged prime-painted components with same type of shop
primer.

Remove and replace damaged precast structural concrete units that cannot be repaired or when
repairs do not comply with requirements as determined by Architect.

CLEANING

Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete
surfaces and adjacent materials immediately.

Clean exposed surfaces of precast concrete units after erection and completion of joint treatment
to remove weld marks, other markings, dirt, and stains.

1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's
written recommendations. Clean soiled precast concrete surfaces with detergent and
water, using stiff fiber brushes and sponges, and rinse with clean water. Protect other
work from staining or damage due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of exposed
concrete finishes or damage adjacent materials.
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END OF SECTION 034100
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SECTION 034713 - TILT-UP CONCRETE

PART 1 - GENERAL

11

A.

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes load-bearing, tilt-up concrete, including the following:

1. Monolithic panels.

Related Requirements:

1. Division 03 Section "Architectural Concrete" for specially finished formed concrete.

2. Division 07 Section "Sheet Metal Flashing and Trim" for flashing receivers and reglets.
DEFINITIONS

Face-down Surface: Concealed surface of as-cast, tilt-up panel formed against the casting slab.
Face-up Surface: Exposed upper surface of as-cast, tilt-up panel.

Reveal: Projection of the coarse aggregate from the matrix after exposure.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

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

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Tilt-up concrete subcontractor.

cooe

2. Review special inspection procedures; testing and inspecting agency procedures for
field quality control; tilt-up concrete finishes and finishing; cold- and hot-weather
concreting procedures; curing procedures; casting-slab construction, flatness and
levelness, finish, and joint requirements; steel reinforcement installation; hoisting
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1.5

1.6

and erection plans; measurement of fabrication and erection tolerances; tilt-up
concrete repair procedures; and tilt-up concrete protection.

ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances

warrant adjustments.

Shop Drawings: Detail fabrication and installation of tilt-up concrete units. Indicate panel
locations, plans, elevations, dimensions, shapes, cross sections, and details of steel embedments.

1. Include steel reinforcement, detailing fabrication, bending, and placing. Include material,
grade, bar schedules, stirrup spacing, bent-bar diagrams, arrangement, and supports of
concrete reinforcement.

2. Include additional steel reinforcement to resist hoisting and erection stresses.

3. Include locations and details of hoisting points and lifting devices for handling and
erection.

4, Include engineering analysis data of additional steel reinforcement and hoisting and

erection details, signed and sealed by the qualified professional engineer responsible for
their preparation.

5. Indicate welded connections by AWS standard symbols. Detail cast-in inserts,
connections, and joints, including accessories.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Welding certificates.

Material Certificates: For each of the following, signed by manufacturers:
Cementitious materials.

Admixtures.

Steel reinforcement and accessories.

Bondbreakers.

Curing compounds.
Inserts and embedments.

ocouhrLNOE

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

1. Aggregates. Include service record data indicating absence of deleterious expansion
of concrete due to alkali aggregate reactivity.

Field quality-control reports.
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A

B.

C.

D.

E.

F.

QUALITY ASSURANCE

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.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities.”

Installer Qualifications: A qualified installer who employs a supervisor on Project who is an
ACl-certified Tilt-up Supervisor.

Testing Agency Qualifications: An independent agency, 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 I, according to ACI CP-1 or an equivalent certification program.

2. Personnel performing laboratory tests shall be an AClI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade |. Testing agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade II.

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

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

Mockups: Cast and erect tilt-up concrete panel mockups to demonstrate typical reveals, surface
finishes, texture, color, and standard of workmanship.

1. Build mockup panels in the location and of the size indicated or, if not indicated, as
directed by Architect.

2. In presence of Architect, damage part of an exposed surface for each finish, color, and
texture required, and demonstrate materials and techniques proposed for repairs to match
adjacent undamaged surfaces.

3. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

TILT-UP CONCRETE

Comply with ACI 301, "Specifications for Structural Concrete," Sections 1 through 5, unless
modified by requirements in the Contract Documents.
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2.2

2.3

2.4

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 from
one source from a single manufacturer.

FORMS AND ACCESSORIES

Forms: Metal, dressed lumber, or other approved materials that are nonreactive with concrete
and that will provide continuous, true, and smooth concrete surfaces.

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

Form Liners: Units of face design, texture, arrangement, and configuration indicated. Furnish
with manufacturer's recommended liquid-release agent that will not bond with, stain, or
adversely affect concrete surfaces and will not impair subsequent surface treatments of
concrete.

Reveal Strips: Metal, PVC, rubber, straight dressed wood, or plywood; with sides kerfed.
Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of
bleedwater and prevent migration of set-retarding chemicals from wood or plywood.

STEEL REINFORCEMENT

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

Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

Plain-Steel Wire: ASTM A 82, [as drawn] [galvanized].

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

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

Bar Supports: Manufactured according to CRSI's "Manual of Standard Practice" of plastic or
CRSI Class 1 plastic-protected steel wire or Class 2 stainless-steel wire.

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 I. Supplement with the following:
a. Fly Ash: ASTM C 618, Class F or Class C.

Coarse Aggregate: ASTM C 33, Class 4M coarse aggregate or better, graded. Provide
aggregates from single source.
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2.5

2.6

2.7

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

Fine Aggregate: ASTM C 33, manufactured or natural sand, from same source for Project, free
of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

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. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M,
Type G.

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

BONDBREAKERS

Solvent-Borne, Membrane-Forming Bondbreaker: Dissipating polymerized solution containing
no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Dayton Superior Corporation; [Conspec Tilt-Eez VOC] [Edoco Super
Bondbreaker VOC].

b. Universal Building Products, Inc.; Unitilt VOC.

C. <Insert manufacturer's name; product name or designation>.

CURING MATERIALS

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

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

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

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
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2.8

2.9

A

CONNECTION MATERIALS

Embedded Metal Items and Loose Hardware: Materials for securing tilt-up concrete panels
together and to supporting and adjacent construction are specified in Division 05 Section "Metal
Fabrications.”

Loose Hardware: Materials for securing tilt-up concrete panels together and to supporting and
adjacent construction are specified in Division 05 Section "Metal Fabrications."”

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6);
carbon-steel, hex-head bolts and studs; carbon-steel nuts; and flat, unhardened steel washers.

Unheaded Carbon-Steel Rods and Nuts: ASTM A 36/A 36M, threaded rods with ASTM A 563,
nuts.

Welded Headed Studs: AWS D1.1/D1.1M, Type B headed studs, and cold-finished, carbon-
steel bars.

Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
Chord Bar Sleeves: Tubular sheathing, plastic or moisture-resistance-treated cardboard.
Welding Electrodes: Comply with AWS standards.

Hot-Dip Galvanized Finish: Apply zinc coating to steel connections by hot-dip process,
complying with ASTM A 123/A 123M or ASTM A 153/A 153M as applicable.

1. Zinc Repair Paint: SSPC-Paint 20.

Shop-Primed Finish:  Prepare surfaces of steel connections, except those surfaces to be
embedded in concrete, according to requirements in SSPC-SP 3, and shop-apply primer
according to SSPC-PA 1.

1. Primer: MPI#79, ""'Alkyd Anti-Corrosive Metal Primer."

LIFTING INSERTS AND ACCESSORIES

Furnish inserts, dowels, bolts, nuts, washers, and other items to be cast in panels for tilting and
lifting.

1. Manufacture inserts with feet of plastic, galvanized-steel wire, plastic-tipped steel wire,
or stainless-steel-tipped steel wire.

Furnish brace anchors and other accessories to be cast in panels and in casting slab for attaching
bracing.

1. Manufacture wall brace anchors and accessories with feet of galvanized-steel wire,
plastic-tipped steel wire, or stainless-steel-tipped steel wire.
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2.10

2.11

2.12

2. Manufacture floor brace anchors that will not penetrate vapor retarder under slab-on-
grade.

BEARING PADS

Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene (neoprene)
elastomer, molded to size or cut from a molded sheet; Type A Shore durometer hardness of 50
to 70, ASTM D 2240; and minimum tensile strength 2250 psi (15.5 MPa), ASTM D 412.

Random, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented synthetic fibers set
in elastomer with a Type A Shore durometer hardness of 70 to 90, ASTM D 2240.

Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered cotton-duck
fabric bonded in elastomer with a Type A Shore durometer hardness of 80 to 100,
ASTM D 2240.

High-Density Plastic Strips: Multimonomer, nonleaching plastic.

GROUT

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.

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, of consistency suitable
for application.

MISCELLANEOUS MATERIALS

Chemical Surface Retarder: Water-soluble, liquid set retarder with color dye, for horizontal
concrete surface application, capable of temporarily delaying final hardening of concrete to
depth of reveal or etch required of specified finish.

Form Retarder: Chemical liquid set retarder, for application on hardened horizontal concrete
and capable of temporarily delaying final hardening of newly placed concrete to depth of reveal
specified.

1. Mold Release: Solution specially formulated by manufacturer for use under form
retarder.

Flashing Reglets: Open type having continuous groove not less than 1-1/8 inches (28 mm) deep
by 3/16 inch (5 mm) wide at opening and sloped upward to 45 degrees. Temporarily fill or
cover face openings of reglets to prevent intrusion of concrete or debris.

1. Stainless Steel: ASTM A 240/A 240M, Type 304, soft annealed, not less than 0.0187
inch (0.5 mm) thick.
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2.13

2.14

2.15

2. Copper Strip: ASTM B 370, Temper HOO or O60, not less than 16 oz./sq. ft. (0.55 mm
thick).

3. Hot-Dip Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating, not less
than 0.0217 inch (0.55 mm) thick.

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

Bonding Agent: ASTM C 1059, Type Il, nonredispersible, acrylic emulsion or styrene
butadiene.

Patching Mortar: Dry-pack mix consisting of 1 part portland cement to 2-1/2 parts fine
aggregate passing No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
CONCRETE MIXTURES

Prepare design mixtures for each type and strength of concrete, proportioned on 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 concrete
design mixtures based on laboratory trial mixtures.

Proportion concrete mixture as follows:

=

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

Maximum Water-Cementitious Materials Ratio: 0.45.

3. Slump Limit: 4 inches (100 mm) [8 inches (200 mm) for concrete with verified slump
of 2 to 4 inches (50 to 100 mm) before adding high-range, water-reducing admixture
or plasticizing admixture], plus or minus 1 inch (25 mm).

4. Air Content: 5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch (38-mm) nominal

maximum aggregate size at point of delivery.

N

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

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

1. Use [water-reducing] [high-range, 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.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.
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B.

1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to
60 minutes.

Project-Site-Produced Concrete: Measure, batch, and mix concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. Provide a batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of water
added. Record panel locations where concrete is deposited.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

3.3

A

FORMS

Construct and brace formwork so tilt-up concrete panels are of size, shape, alignment, elevation,
and position indicated.

1. Construct forms on slab-on-grade or on temporary casting slab, at Contractor's option.

2. Provide for openings, offsets, recesses, reveals, rustications, reglets, and blockouts.

3. Place form liners accurately to provide finished surface texture indicated. Provide solid
backing and supports to maintain stability of liners during concreting. Coat form liner
with form-release agent.

Fabricate forms for easy removal without hammering or prying against concrete surfaces. Use
kerfed inserts, such as those forming reglets, rustications, and recesses, for easy removal.

Set edge forms for panels to achieve required panel thickness.

Chamfer exposed corners and edges, unless otherwise indicated, using chamfer strips fabricated
to produce uniform, smooth lines and tight edge joints.

Coat contact surfaces of wood forms and chamfers with sealer before placing reinforcement.

BONDBREAKERS

Uniformly and continuously apply two coats of bondbreaker to casting-slab surfaces by power
spray or roller according to manufacturer's written instructions, before placing steel
reinforcement. Recoat areas subjected to moisture before drying. Maintain continuity of
coating until concrete placement.

After placing steel reinforcement, touch up or recoat worn or damaged areas with bondbreaker.
Do not splash or coat steel reinforcement and inserts.
FORM RETARDER

Uniformly and continuously apply form retarder to slab surfaces by power spray, roller, or
brush according to manufacturer's written instructions, before placing steel reinforcement.

TILT-UP CONCRETE 034713 -9



Copyright 2008 AIA MASTERSPEC Full Length 11/08
Recoat areas subjected to moisture before drying. Maintain continuity of coating until concrete
placement.

1. Uniformly apply mold release according to manufacturer's written instructions and allow
it to dry before applying form retarder.

B.  After placing steel reinforcement, touch up or recoat worn or damaged areas with form retarder.
Do not splash or coat steel reinforcement and inserts.
3.4 REINFORCEMENT AND INSERTS

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

B.  Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover.

1. Field weld reinforcement according to AWS D1.4/D1.4M, where indicated.
2. Do not tack-weld crossing reinforcing bars.
3. Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces.

C. 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
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

D.  Accurately place and securely support embedded items, anchorages, inserts, cramps, retainers,
bar chords and sleeves, and other items to be built into panels. Coordinate with other trades for
installing cast-in items.

3.5 PANEL CASTING, GENERAL
A.  Comply with ACI 301 for handling, placing, and consolidating concrete.

B.  Maintain position of steel reinforcement, inserts, and anchors during concrete placement,
consolidation, and finishing.

C.  Screed panel surfaces to correct level with a straightedge and strike off.
1. Begin initial floating before excess moisture or bleedwater appears on the surface. Use
bull floats or darbies to form a uniform and open-textured surface plane free of humps or

hollows. Do not disturb panel surfaces before beginning finishing operations.

D. Form chamfers at top edges of panel perimeters, openings, and similar locations not formed by
chamfer strips unless otherwise indicated.

E.  Surface Defects: Limit visible surface defects to those permitted by TCA's "Tilt-up Concrete
Association's Guideline Specifications" for Grade A, Architectural panel surfaces.

TILT-UP CONCRETE 034713 -10



Copyright 2008 AIA MASTERSPEC Full Length 11/08

3.6

3.7

3.8

3.9

A

CASTING TOLERANCES
Cast tilt-up concrete panels without exceeding the following tolerances:
1. Height and Width of Panels:
a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm) wide.
b. For Panels 20 to 30 Feet (6.1 to 9.1 m) Tall: 3/8 inch (10 mm) wide.

C. Each Additional 10 Feet (3.05 m) in Excess of 30 Feet (9.1 m) Tall: 1/8 inch (3
mm) wide.

N

Thickness: 3/16 inch (5 mm).

3. Skew of Panel or Opening: Difference in length of diagonals of 1/8 inch per 72 inches (3
mm per 1830 mm) with a maximum difference of 1/2 inch (13 mm).

4. Openings Cast into Panel:

a. Size of Opening: 1/4 inch (6 mm).
b. Location of Centerline of Opening: 1/4 inch (6 mm).

5. Location and Placement of Embedded Items:

Inserts, Bolts, and Pipe Sleeves: 3/8 inch (10 mm).

Lifting and Bracing Inserts: As required by manufacturer.

Lateral Placement of Weld Plate Embedments: 1 inch (25 mm).
Tipping and Flushness of Weld Plate Embedments: 1/4 inch (6 mm).

oo o

6. Deviation of Steel Reinforcement Cover: Maintain minimum cover required by ACI 301.

FACE-UP FINISHES

Float Finish: Consolidate surface of plastic concrete with power-driven floats or by hand
floating. Restraighten and cut down high spots and fill low spots. Repeat float passes and
restraighten until surface is left with a uniform, smooth, granular texture.

Trowel Finish: After applying float finish, apply first trowel finish and consolidate plastic
concrete by hand trowel or power-driven trowel. Continue troweling passes and restraighten
until surface is free of trowel marks and is uniform in texture and appearance.

FACE-DOWN FINISHES

Smooth, As-Cast Finish: Cast panel to produce a surface free of pockets, sand streaks, and
honeycombs. Produce a surface appearance of uniform color and texture.

CONCRETE PROTECTING AND CURING

Protect freshly placed concrete from premature drying and excessive cold or hot temperatures
according to ACI 301.
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1. Apply evaporation retarder in hot, dry, or windy weather to protect concrete from rapid
moisture loss before and during finishing operations. Apply according to manufacturer's
written instructions after screeding and bull floating concrete, but before float finishing.

Begin curing immediately after finishing concrete. Cure by one or a combination of the
following methods according to ACI 308.1:

1. Moisture Curing: Keep surfaces continuously moist for no fewer 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 no
fewer than seven days. Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.

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.

ERECTION

Use erection equipment with care to prevent damage to floor slabs and panels.

Lift, support, and erect panels only at designated lifting or supporting points indicated on Shop
Drawings.

Do not erect panels until 28-day compressive strength of concrete has been verified.

Install tilt-up concrete panels level, plumb, square, and true. Place panels on leveled grout-
setting pads or shims in correct position. Maintain joint width of 1/2 inch (13 mm) between
panels.

1. Install tilt-up concrete panels with face-down surfaces exposed to exterior of building.
Temporarily brace and support panels securely in position against 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
panels are secured.

Anchor panels in place and, if indicated, to one another.

1. Weld steel connectors to steel supports and embedments indicated, complying with
AWS D1.1/D1.1M.
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G.

3.11

3.12

3.13

Solidly grout-fill gaps between foundation system and bottom of panels.

FIELD QUALITY CONTROL
Testing and Inspecting: Engage a qualified special inspector to perform tests and inspections.
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 erection of tilt-up panels.

Nook~wnhE

Testing Services: Tests shall be performed according to ACI 301.
Tilt-up concrete panels will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

ERECTION TOLERANCES
Install tilt-up concrete panels without exceeding the following erection tolerances:

1. Joint Width Variation (Exterior Face): Without decreasing or increasing more than 50
percent from specified joint width, maintain joint width as follows:

a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm).
b. Each Additional 10 Feet (3.05 m) in Excess of 20 Feet (6.1 m) Tall: 1/8 inch (3
mm).
2. Joint Taper: Maximum 3/8 inch (10 mm) over length, but not greater than the following:
a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm).
b. Each Additional 10 Feet (3.05 m) in Excess of 20 Feet (6.1 m) Tall: 1/8 inch (3
mm).
3. Panel Alignment:
a. Alignment of Horizontal and Vertical Joints: 1/4 inch (6 mm).
b. Offset in Exterior Face of Adjacent Panels: 1/4 inch (6 mm).
FILLING AND REPAIRS

Patch holes and voids left by erecting and bracing inserts on tilt-up panels and slabs-on-grade.
Cut or chip edges of voids perpendicular to concrete surface. Fill blockouts where indicated.
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1. Clean, dampen with water, and brush-coat holes, voids, and blockouts with bonding
agent. Fill and compact with patching mortar of a stiff consistency before bonding agent
has dried.

2. Finish surfaces of fills and repairs to Architect's approval, with materials of same colors
and textures as finishes on surrounding surfaces.

B.  Repair damaged galvanized-steel surfaces of connectors by cleaning and applying a coat of zinc
repair paint.

C.  Repair damage to tilt-up panels and slabs-on-grade resulting from tilt-up work, as directed by
Architect.

D.  Remove and replace tilt-up panels that do not comply with requirements in this Section.

E. Demolish and remove temporary concrete casting slabs.

END OF SECTION 034713
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.

Masonry joint reinforcement.

Ties and anchors.

Miscellaneous masonry accessories.

ocouprLNOE

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete" for[ installing] dovetail slots for masonry
anchors.

2. Division 05 Section "Structural Steel Framing" for installing anchor sections of
adjustable masonry anchors for connecting to structural steel frame.

3. Division 05 Section "Metal Fabrications" for furnishing steel [lintels] [and] [shelf
angles] for unit masonry.

DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

PERFORMANCE REQUIREMENTS

Provide structural unit masonry that develops indicated net-area compressive strengths at 28
days.

1. Determine net-area compressive strength of masonry from average net-area compressive
strengths of masonry units and mortar types (unit-strength method) according to Tables 1
and 2 in ACI 530.1/ASCE 6/TMS 602.
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1.6

A

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Owner will engage a qualified independent testing agency to
perform preconstruction testing indicated below. Retesting of materials that fail to comply with
specified requirements shall be done at Contractor's expense.

1. Concrete Masonry Unit Test: For each type of unit required, according to ASTM C 140
for compressive strength.

2. Mortar Test (Property Specification):  For each mix required, according to
ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention,
and ASTM C 91 for air content.

3. Mortar Test (Property Specification): For each mix required, according to ASTM C 780
for compressive strength.

4, Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.
5. Prism Test: For each type of construction required, according to ASTM C 1314,
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars.
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show
elevations of reinforced walls.

Samples for Initial Selection:

1. Decorative CMUSs, in the form of small-scale units.

2. Pre-faced CMUs.

3. Weep holes/vents.

Samples for Verification: For each type and color of the following:

1. Exposed CMUs.

2. Pre-faced CMUs.

3. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used
on Project.

4, Weep holes and vents.

5. Accessories embedded in masonry.

Qualification Data: For testing agency.

Material Certificates: For each type and size of the following:

1. Masonry units.

a. Include data on material properties.
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b. For masonry units used in structural masonry, include data and calculations
establishing average net-area compressive strength of units.

Cementitious materials. Include brand, type, and name of manufacturer.

Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
Grout mixes. Include description of type and proportions of ingredients.

Reinforcing bars.

Joint reinforcement.

Anchors, ties, and metal accessories.

Nogakwh

Mix Designs: For each type of mortar and grout. Include description of type and proportions
of ingredients.

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.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

Statement of Compressive Strength of Masonry: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

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

Masonry Standard: Comply with ACI530.1/ASCE 6/TMS 602 unless modified by
requirements in the Contract Documents.

Sample Panels: Build sample panels to verify selections made under sample submittals and to
demonstrate aesthetic effects. Comply with requirements in Division 01 Section "Quality
Requirements” for mockups.

1. Build sample panels for typical exterior and interior walls in sizes approximately 48
inches (1200 mm) 48 inches (1200 mm) by full thickness.

2. Where masonry is to match existing, erect panels adjacent and parallel to existing
surface.
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Clean exposed faces of panels with masonry cleaner indicated.

Protect approved sample panels from the elements with weather-resistant membrane.
Approval of sample panels is for color, texture, and blending of masonry units;
relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
aesthetic qualities of workmanship; and other material and construction qualities
specifically approved by Architect in writing.

ok w

a. Approval of sample panels does not constitute approval of deviations from the
Contract Documents contained in sample panels unless such deviations are
specifically approved by Architect in writing.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

DELIVERY, STORAGE, AND HANDLING

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.

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.

Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store preblended, 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.

PROJECT CONDITIONS

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.

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

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes,
secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe
and hold cover in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.
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C.

D.

E.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

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.

Cold-Weather Requirements: 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/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than
seven days after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A

B.

MASONRY UNITS, GENERAL

Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units
where such defects will be exposed in the completed Work.

Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for fire-

resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent
masonry thickness, or by other means, as acceptable to authorities having jurisdiction.

CONCRETE MASONRY UNITS

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed
faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

2. Provide square-edged units for outside corners unless otherwise indicated.

CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2150 psi (14.8 MPa).

UNIT MASONRY 042000 - 5



Copyright 2007 AIA MASTERSPEC Full Length 11/07

2.3

24

n

Density Classification: Medium weight.
3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

4. Exposed Faces: Provide color and texture matching the range represented by Architect's
sample.

5. Faces to Receive Plaster: Where units are indicated to receive a direct application of
plaster, provide textured-face units made with gap-graded aggregates.

MASONRY LINTELS
General: Provide the following:

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels
before handling and installing. Temporarily support built-in-place lintels until cured.

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C 150, Type | or Il, except Type Ill may be used for cold-weather
construction.  Provide natural color or white cement as required to produce mortar color
indicated.

Hydrated Lime: ASTM C 207, Type S.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979. Use only pigments with a record of
satisfactory performance in masonry mortar.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Davis Colors; True Tone Mortar Colors.
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
C. Solomon Colors, Inc.; SGS Mortar Colors.

Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing
the No. 16 (1.18-mm) sieve.

3. White-Mortar Aggregates: Natural white sand or crushed white stone.

4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

Aggregate for Grout: ASTM C 404.
Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with

ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated.
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2.5

2.6

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Euclid Chemical Company (The); Accelguard 80.
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
C. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent by same manufacturer.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. ACM Chemistries; RainBloc for Mortar.

b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.

C. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar
Admixture.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

Interior Walls: Hot-dip galvanized, carbon steel.

Exterior Walls: Hot-dip galvanized, carbon steel.

Wire Size for Side Rods: [0.148-inch (3.77-mm diameter.

Wire Size for Cross Rods: 0.148-inch (3.77-mm diameter.

Wire Size for Veneer Ties: 0.148-inch (3.77-mm diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee
units.

Nook~wdE

Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with
single pair of side rods.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made from materials that

comply with the following unless otherwise indicated.

1. Hot-Dip  Galvanized,  Carbon-Steel  Wire: ASTM A 82/A 82M;  with
ASTM A 153/A 153M, Class B-2 coating.

2. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel,
with ASTM A 153/A 153M, Class B coating.

3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
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2.8

Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway
through veneer but with at least 5/8-inch (16-mm) cover on outside face. Outer ends of wires
are bent 90 degrees and extend 2 inches (50 mm) parallel to face of veneer.

MISCELLANEOUS ANCHORS

Unit Type Inserts in Concrete: Cast-iron or malleable-iron wedge-type inserts.

Dovetail Slots in Concrete: Furnish dovetail slots with filler strips, of slot size indicated,
fabricated from 0.034-inch (0.86-mm), galvanized steel sheet.

Anchor Bolts: [Headed] [or] [L-shaped] steel bolts complying with ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where
indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of
dimensions indicated.

Postinstalled Anchors: [Torque-controlled expansion anchors] [or] [chemical anchors].

1.

Load Capacity: Capable of sustaining, without failure, a load equal to six times the load
imposed when installed in unit masonry and four times the load imposed when installed
in concrete, as determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTMF 1941 (ASTM F 1941M), Class Fe/Zn5 unless otherwise
indicated.

Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1
(A1)] [Group 2 (A4)] stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts,
ASTM F 594 (ASTM F 836M).

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with Division 07 Section *Sheet Metal
Flashing and Trim" and as follows:

1.

Fabricate through-wall metal flashing embedded in masonry from stainless steel, with
ribs at 3-inch (76-mm) intervals along length of flashing to provide an integral mortar
bond.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) Cheney Flashing Company.

2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking Thruwall
Flashing.

3)  Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing.

Fabricate through-wall flashing with snaplock receiver on exterior face where indicated
to receive counterflashing.
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3. Fabricate through-wall flashing with sealant stop unless otherwise indicated. Fabricate
by bending metal back on itself 3/4 inch (19 mm) at exterior face of wall and down into
joint 1/4 inch (6 mm) to form a stop for retaining sealant backer rod.

4. Fabricate metal drip edges and sealant stops for ribbed metal flashing from plain metal
flashing of same metal as ribbed flashing and extending at least 3 inches (76 mm) into
wall with hemmed inner edge to receive ribbed flashing and form a hooked seam. Form
hem on upper surface of metal so that completed seam will shed water.

5. Metal Drip Edge: Fabricate from stainless steel. Extend at least 3 inches (76 mm) into
wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees[ and
hemmed].

6. Metal Sealant Stop: Fabricate from stainless steel. Extend at least 3 inches (76 mm) into
wall and out to exterior face of wall. At exterior face of wall, bend metal back on itself
for 3/4 inch (19 mm) and down into joint 1/4 inch (6 mm) to form a stop for retaining
sealant backer rod.

7. Metal Expansion-Joint Strips: Fabricate from [stainless steel] [copper] to shapes
indicated.

B.  Flexible Flashing: Use the following unless otherwise indicated:

1. Elastomeric Thermoplastic Flashing: Composite flashing product consisting of a
polyester-reinforced ethylene interpolymer alloy.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) DuPont; Thru-Wall Flashing.
2) Hohmann & Barnard, Inc.; Flex-Flash.
3) Hyload, Inc.; Hyload Cloaked Flashing System.

b. Accessories: Provide preformed corners, end dams, other special shapes, and
seaming materials produced by flashing manufacturer.

C.  Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking
CMU web covers made from high-density polyethylene incorporating chemical stabilizers that
prevent UV degradation. Cell flashing pans have integral weep spouts that are designed to be
built into mortar bed joints and weep collected moisture to the exterior of CMU walls and that
extend into the cell to prevent clogging with mortar.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following]:

a. Sandell Manufacturing Co., Inc.; Blok-Flash.

D.  Solder and Sealants for Sheet Metal Flashings: As specified in Division 07 Section **Sheet
Metal Flashing and Trim."

E.  Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products

or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.
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A

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.

Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound,
complying with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash
block and to maintain lateral stability in masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226,
Type | (No. 15 asphalt felt).

Weep/Vent Products: Use the following unless otherwise indicated:
1. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9
by 38 by 89 mm) long.

Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not
degrade within the wall cavity.

1. Products: Subject to compliance with requirementsavailable products that may be
incorporated into the Work include, but are not limited to, the following]:

Advanced Building Products Inc.

Archovations, Inc.; CavClear Masonry Mat.

Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
Mortar Net USA, Ltd.; Mortar Net.

oo oTw

2. Provide one of the following configurations:

a. Strips, full-depth of cavity and 10 inches (250 mm) high, with dovetail shaped
notches 7 inches (175 mm) deep that prevent clogging with mortar droppings.

b. Strips, not less than 1-1/2 inches (38 mm)] thick and 10 inches (250 mm) high,
with dimpled surface designed to catch mortar droppings and prevent weep holes
from clogging with mortar.

Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-
mm) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars
indicated.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following]:

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or
D/A 817.

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.

C. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.

d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.
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2.1

0

A

B.

C.

D.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.

Do not use calcium chloride in mortar or grout.

For exterior masonry, use portland cement-lime mortar.

For reinfxorced masonry, use portland cement-lime mortar.

Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

PN PE

Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated.

For masonry below grade or in contact with earth, use Type S.

For reinforced masonry, use Type S.

For mortar parge coats, use Type S.

For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for
interior load-bearing walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type N.

5. For interior non-load-bearing partitions, Type O may be used instead of Type N.

el A

Pigmented Mortar: Use colored cement product or select and proportion pigments with
other ingredients to produce color required. Do not add pigments to colored cement
products.

1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Pigments shall not exceed 5 percent of masonry cement by weight.

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Proportion grout in accordance with ASTM C 476, paragraph 4.2.2 for specified 28-
day compressive strength indicated, but not less than 3000 psi (14 MPa)].

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm as measured according to
ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1

A

EXAMINATION

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

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.
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3.2

3.3

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.

Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full thickness
shown. Build single-wythe walls to actual widths of masonry units, using units of widths
indicated.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

Use full-size units without cutting if possible. 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. Allow units to dry before laying unless wetting of units is specified. 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 or cubes as they are placed.

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.

TOLERANCES
Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12
mm) or minus 1/4 inch (6 mm).

2. For location of elements in plan do not vary from that indicated by more than plus or
minus 1/2 inch (12 mm).

3. For location of elements in elevation do not vary from that indicated by more than plus or
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2 inch (12 mm) maximum.
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3.4

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in
3'm), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch (1.5 mm) except due to warpage of masonry units within tolerances
specified for warpage of units.

Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch (9 mm) or minus 1/4 inch (6 mm).

4, For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm).[ Do not vary from adjacent bed-joint and head-joint thicknesses by
more than 1/8 inch (3 mm).]

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line
by more than 1/16 inch (1.5 mm) from one masonry unit to the next.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4-inches (100-mm)]. Bond and interlock each course of each wythe at corners. Do not
use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or
jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.
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Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.

Build non-load-bearing interior partitions full height of story to underside of solid floor or roof
structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure
above.

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space
anchors 48 inches (1200 mm) o.c. unless otherwise indicated.

3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate,
or metal. Fill joint with mortar after dead-load deflection of structure above approaches
final position.

4, At fire-rated partitions, treat joint between top of partition and underside of structure
above to comply with Division 07 Section "Fire-Resistive Joint Systems."

MORTAR BEDDING AND JOINTING
Lay hollow CMUs] as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting course on
footings.

4. With entire units, including areas under cells, fully bedded in mortar at starting course on
footings where cells are not grouted.

Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

1. For glazed masonry units, use a nonmetallic jointer 3/4 inch (19 mm) or more in width.

Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than
paint) unless otherwise indicated.
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A
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3.7

3.8

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a
minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and
parapet walls.

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings
and extending 12 inches (305 mm) beyond openingsin addition to continuous
reinforcement.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,] returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or
concrete to comply with the following:

1. Provide an open space not less than 1 inch (25 mm) wide between masonry and

structural steel or concrete unless otherwise indicated. Keep open space free of mortar

and other rigid materials.

Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36
inches (915 mm) o.c. horizontally.

N

CONTROL AND EXPANSION JOINTS

General: Install control and expansion joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

Form control joints in concrete masonry using one of the following methods]:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.
Fill resultant core with grout and rake out joints in exposed faces for application of

sealant.
2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint.

Keep head joints free and clear of mortar or rake out joint for application of sealant.
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3.10

4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is
complete for application of sealant.

Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a
compressible filler of width required for installing sealant and backer rod specified in
Division 07 Section "Joint Sealants," but not less than 3/8 inch (10 mm.

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

LINTELS
Install steel lintels where indicated.

Provide masonry lintels where shown and where openings of more than 12 inches (305 mm)
for brick-size units and 24 inches (610 mm) for block-size units are shown without structural
steel or other supporting lintels.

Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.[ Install vents at
shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where
indicated.]

Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into
masonry at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and
turn up not less than 2 inches (50 mm) to form end dams.

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches (38 mm) or as recommended by flashing manufacturer, and seal lap with
elastomeric sealant complying with requirements in Division 07 Section "Joint Sealants"
for application indicated.

4. Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing by
interlocking hemmed edges to form hooked seam. Seal seam with elastomeric sealant
complying with requirements in Division 07 Section "Joint Sealants" for application
indicated.

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to
top of metal drip edge.
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6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible
flashing to top of metal flashing termination.

7. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges
located below face shells and webs of CMUs above and with weep spouts aligned with face of
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU
webs and extend from face shell to face shell.

Install reglets and nailers for flashing and other related construction where they are shown to be
built into masonry.

Install weep holes in head joints in exterior wythes of first course of masonry immediately
above embedded flashing and as follows:

1. Use [specified weep/vent products] [or] [open head joints] to form weep holes.

2. Use wicking material to form weep holes above flashing under brick sills. Turn wicking
down at lip of sill to be as inconspicuous as possible.

3. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

4, Space weep holes formed from [plastic tubing] [or] [wicking material] 16 inches (400
mm) o.cC.

5. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

6. Trim wicking material flush with outside face of wall after mortar has set.

Place pea gravel in cavities as soon as practical to a height equal to height of first course above
top of flashing, but not less than 2 inches (50 mm), to maintain drainage.

1. Fill cavities full height by placing pea gravel in cavities as masonry is laid so that at any
point masonry does not extend more than 24 inches (600 mm) above top of pea gravel.

Place cavity drainage material in cavities to comply with configuration requirements for cavity
drainage material in "Miscellaneous Masonry Accessories" Article.

Install vents in head joints in exterior wythes at spacing indicated. Use [specified weep/vent
products] [or] [open head joints] to form vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.
REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace,

UNIT MASONRY 042000 - 17



Copyright 2007 AIA MASTERSPEC Full Length 11/07

3.12

tie, and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other loads that may be placed on them during
construction.

Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

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

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections

and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to

perform tests and inspections. Retesting of materials that fail to comply with specified

requirements shall be done at Contractor's expense.

Inspections: Level 1 special inspections according to the "International Building Code."

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. (464 sg. m) of wall area or portion
thereof.

Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for
compressive strength.

Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for
compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C 780.

Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test
mortar for [mortar air content] [and] [compressive strength].

Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.

Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days.
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PARGING

Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a
total thickness of 3/4 inch (19 mm). Dampen wall before applying first coat and scarify first
coat to ensure full bond to subsequent coat.

Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface
variation of 1/8 inch per foot (3 mm per 300 mm). Form a wash at top of parging and a cove at
bottom.

Damp-cure parging for at least 24 hours and protect parging until cured.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

4, Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to

type of stain on exposed surfaces.

Clean stone trim to comply with stone supplier's written instructions.

9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone
Handbook."

o
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3.15 MASONRY WASTE DISPOSAL

A.  Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

B.  Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Division 31 Section "Earth Moving."
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.
C.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Structural steel.
2. Grout.

Related Sections:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 05 Section "Architecturally Exposed Structural Steel Framing" for additional
requirements for architecturally exposed structural steel.

3. Division 05 Section "Steel Decking" for field installation of shear connectors through
deck.

4, Division 05 Section "Metal Fabrications” for [steel lintels and shelf angles not attached

to structural-steel frame] [miscellaneous steel fabrications] [and] [other metal items]

not defined as structural steel.

Division 05 Section "Metal Stairs."

6. [Division 09 painting Sections] [and] [Division 09 Section High-Performance
Coatings'] for surface-preparation and priming requirements.

o

DEFINITIONS

Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of
Standard Practice for Steel Buildings and Bridges."

Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and
their connections.

Heavy Sections: Rolled and built-up sections as follows:

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 mm).
2. Welded built-up members with plates thicker than 2 inches (50 mm).
3. Column base plates thicker than 2 inches (50 mm).
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Protected Zone: Structural members or portions of structural members indicated as "Protected
Zone" on Drawings. Connections of structural and nonstructural elements to protected zones
are limited.

Demand Critical Welds: Those welds, the failure of which would result in significant
degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are
indicated as "Demand Critical” or "Seismic Critical” on Drawings.

PERFORMANCE REQUIREMENTS

Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator, including comprehensive
engineering design by a qualified professional engineer, to withstand loads indicated and
comply with other information and restrictions indicated.

1. Select and complete connections using schematic details indicated and AISC 360.
2. Use LRFD; data are given at factored-load level, U.N.O.

Moment Connections: Type FR, fully restrained.

Construction: Shear wall system.

SUBMITTALS
Product Data: For each type of product indicated.
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. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

Identify pretensioned and slip-critical high-strength bolted connections.

Identify members and connections of the seismic-load-resisting system.

Indicate locations and dimensions of protected zones.

Identify demand critical welds.

For structural-steel connections indicated to comply with design loads, include structural

design data signed and sealed by the qualified professional engineer responsible for

their preparation.

N O

Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRS):
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded
joint whether prequalified or qualified by testing, including the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

STRUCTURAL STEEL FRAMING 051200 - 2



Copyright 2007 AIA MASTERSPEC Full Length 08/07

1.6

Qualification Data: For qualified Installer, fabricator, professional engineer, testing
agencyl].

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Muill test reports for structural steel, including chemical and physical properties.
Product Test Reports: For the following:

Bolts, nuts, and washers including mechanical properties and chemical analysis.
Direct-tension indicators.

Tension-control, high-strength bolt-nut-washer assemblies.

Shear stud connectors.

Shop primers.

Nonshrink grout.

ocouprLNOE

Source quality-control reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD.

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

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."

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

1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by AWS D1.8.
FCAW-S and FCAW-G shall be considered separate processes for welding personnel
qualification.

Comply with applicable provisions of the following specifications and documents:

AISC 303.

AISC 341 and AISC 341s1.

AISC 360.

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

PO E

Preinstallation Conference: Conduct conference at Project site.
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A

B.

A.

B.

DELIVERY, STORAGE, AND HANDLING

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 corrosion and deterioration.

1. 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.

Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers’ written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' recommendations to ensure that shop primers and topcoats are
compatible with one another.

Coordinate installation of 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.

PART 2 - PRODUCTS

2.1

A

STRUCTURAL-STEEL MATERIALS

W-Shapes: [ASTM A 992/A 992M Grade 50 (345).
Channels, Angles[, M] [, S]-Shapes: ASTM A 36/A 36M.
Plate and Bar: ASTM A 36/A 36M.

Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars: ASTM A 588/A 588M,
Grade 50 (345).

Cold-Formed Hollow Structural Sections: ASTM A 500, Grade [B] [C], structural tubing.

Corrosion-Resisting Cold-Formed Hollow Structural Sections: ASTM A 847/A 847M,
structural tubing.

Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.

1. Weight Class: Standard.
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2.3

2. Finish: Black except where indicated to be galvanized.
Steel Castings: ASTM A 216/A 216M, Grade WCB with supplementary requirement S11.
Steel Forgings: ASTM A 668/A 668M.

Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex
steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with
plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8),
compressible-washer type with plain finish.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, [heavy-
hex] [round] head assemblies consisting of steel structural bolts with splined ends, heavy-hex
carbon-steel nuts, and hardened carbon-steel washers.

1. Finish: [Plain.

Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1/D1.1M, Type B.

Unheaded Anchor Rods: ASTM F 1554, Grade 55, weldable.

Configuration: [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), Type 1, hardened carbon steel.
Finish: Plain.

grwbdE

Headed Anchor Rods: ASTM F 1554, Grade 55, weldable, straight.

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

2. Plate Washers: ASTM A 36/A 36M carbon steel.

3. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
4, Finish: Plain.

PRIMER

Primer: Comply with Division 09 painting Sections.
Primer: SSPC-Paint 25, Type I, zinc oxide, alkyd, linseed oil primer.

Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.
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2.5

Galvanizing Repair Paint: ASTM A 780].

GROUT

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.

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

FABRICATION

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 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

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

4, Mark and match-mark materials for field assembly.

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

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/D1.1M.

Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

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

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/D1.1M and manufacturer's written instructions.

Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-
opening framing to be attached to structural steel. Straighten as required to provide uniform,
square, and true members in completed wall framing.

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 machine screws, uniformly spaced not more than
10 inches (250 mm) o.c. unless otherwise indicated.
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2.7

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

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt
holes or enlarge holes by burning.

2. Baseplate 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.

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/D1.1M[ and AWS D1.8/D1.8M] for tolerances,
appearances, welding procedure specifications, weld quality, and methods used in correcting
welding work.

1. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerances in AISC 303 for mill material.

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 (applied fireproofing).

Galvanized surfaces.

abrwn

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. Interior Steel: SSPC-SP 3, "Power Tool Cleaning."

2. Exterior Steel: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 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 surfaces that are inaccessible after assembly or erection.
Change color of second coat to distinguish it from first.

STRUCTURAL STEEL FRAMING 051200 - 7



Copyright 2007 AIA MASTERSPEC Full Length 08/07

2.8
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Painting: Prepare steel and apply a one-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 and drain holes that will be exposed in the finished Work unless they will
function as weep holes, by plugging with zinc solder and filing off smooth.

2. Galvanize lintels, shelf angles and welded door frames attached to structural-steel
frame and located in exterior walls.

SOURCE QUALITY CONTROL

Testing Agency: 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 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/D1.1M 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/D1.1M 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/D1.1M.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other
embedments showing dimensions, locations, angles, and elevations.

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.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

Base [Bearing] [and] [Leveling] Plates: Clean concrete- and masonry-bearing surfaces of
bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of
plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

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 plate before
packing with grout.

4, Promptly pack grout solidly between bearing surfaces and 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 within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

Align and adjust various members that form 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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3.4

3.5

3.6

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.

Splice members only where indicated.

Do not use thermal cutting during erection unless approved by Architect. Finish thermally
cut sections within smoothness limits in AWS D1.1/D1.1M.

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be
enlarged to admit bolts.

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/D1.1M and manufacturer's written instructions.

FIELD CONNECTIONS

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.

Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs[ where indicated], 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 in AISC's "Code of Standard Practice for Steel
Buildings and Bridges" for mill material.

PREFABRICATED BUILDING COLUMNS

Install prefabricated building columns to comply with AISC 360, manufacturer's written
recommendations, and requirements of testing and inspecting agency that apply to the fire-
resistance rating indicated.

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: Bolted connections will be[ tested and] inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
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3.7

Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1M.

1. In addition to visual inspection, field welds will be tested and inspected according to
AWS D1.1/D1.1M 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/D1.1M 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 D1.1/D1.1M.

Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.
REPAIRS AND PROTECTION

Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780.

Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1
for touching up shop-painted surfaces.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

Touchup Painting: Cleaning and touchup painting are specified in Division 09 painting
Sections.

END OF SECTION 051200
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SECTION 052100 - STEEL JOIST FRAMING

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

K-series steel joists.

KCS-type K-series steel joists.

K-series steel joist substitutes.

LH- and DLH-series long-span steel joists.
CJ-series composite steel joists.

Joist girders.

Joist accessories.

Nogk~wnE

Related Requirements:

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.

3. Division 05 Section "Structural Steel Framing™ for field-welded shear connectors.

DEFINITIONS

SJI's "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."

ACTION SUBMITTALS

Product Data: For each type of joist, accessory, and product.

Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.

2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and
connection locations and details; and attachments to other construction.

3. Indicate locations and details of bearing plates to be embedded in other construction.
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15

A

1.6

A

B.

1.7

A

B.

1.8

A

INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer, professional engineer].

Welding certificates.

Manufacturer certificates.

Mill Certificates: For each type of bolt.

Comprehensive engineering analysis of special joists signed and sealed by the qualified
professional engineer responsible for its preparation.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying
with applicable standard specifications and load tables in SJI's "Specifications."*

1. Manufacturer's responsibilities include providing professional engineering services for
designing special joists to comply with performance requirements.

Welding Qualifications:  Qualify field-welding 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.

SEQUENCING

Deliver steel bearing plates to be built into concrete construction.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Structural Performance: Provide special joists and connections capable of withstanding design
loads indicated.

1. Use ASD; data are given at service-load level.
2. Design special joists to withstand design loads with live-load deflections no greater than
the following:

a. Floor Joists: Vertical deflection of 1/360 of the span.
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2.2

2.3

2.4

b. Roof Joists: Vertical deflection of 1/240] of the span.

K-SERIES STEEL JOISTS

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].

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.

Provide holes in chord members for connecting and securing other construction to joists.

Top-Chord Extensions: Extend top chords of joists with SJI's Type S top-chord extensions
where indicated, complying with SJI's "Specifications."

Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where indicated,
complying with SJI's "Specifications."

Do not camber joists.

Camber joists [according to SJI's "'Specifications.

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).

PRIMERS

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental

Chambers."

Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance
requirements in SSPC-Paint 15.

Primer: Provide shop primer that complies with Division 09 [painting Sections.

JOIST ACCESSORIES

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.

Bridging: Schematically indicated. Detail and fabricate according to SJI's "Specifications”.
Furnish additional erection bridging if required for stability.
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C.

G.

2.5

A

Fabricate steel bearing plates from ASTM A 36/A 36M steel with integral anchorages of sizes
and thicknesses indicated. Shop prime paint.

Steel bearing plates with integral anchorages are specified in Division 05 Section "Metal
Fabrications."”

Furnish 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.

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.

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.

1. Finish: [Plain.

Welding Electrodes: Comply with AWS standards.

Galvanizing Repair Paint: ASTM A 780].

Furnish miscellaneous accessories including splice plates and bolts required by joist
manufacturer to complete joist assembly.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories by power-tool cleaning, SSPC-SP 3].

Do not prime paint joists and accessories to receive sprayed fire-resistive materials.

Apply one 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

A.

EXAMINATION

Examine supporting substrates, embedded bearing plates, and abutting structural framing for
compliance with requirements for installation tolerances and other conditions affecting
performance.
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3.2

3.3

B.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Do not install joists until supporting construction is in place and secured.

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 are applied.

Field weld joists to supporting steel bearing plates and framework]. Coordinate welding
sequence and procedure with placement of joists. Comply with AWS requirements and
procedures for welding, appearance and quality of welds, and methods used in correcting
welding work.

Bolt joists to supporting steel framework using carbon-steel bolts.

Bolt joists to supporting steel framework using high-strength structural bolts. Comply with
Research Council on Structural Connection's "Specification for Structural Joints Using
ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation and
tightening requirements.

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.

FIELD QUALITY CONTROL

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.

Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test field welds according to AWS D1.1/D1.1M and the
following procedures, as applicable:

a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709.
C. Ultrasonic Testing: ASTM E 164.
d. Radiographic Testing: ASTM E 94.

Visually inspect bolted connections.
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3.4

Correct deficiencies in Work that test and inspection reports have indicated are not in
compliance with specified requirements.

Perform additional testing to determine compliance of corrected Work with specified
requirements.

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, bearing plates, abutting
structural steel, and accessories.

1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2, or power-tool
cleaning according to SSPC-SP 3.
2. Apply a compatible primer of same type as primer used on adjacent surfaces.

Touchup Painting: Cleaning and touchup painting are specified in Division 09 [painting
Sections.

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 DECKING

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Roof deck.

2. Composite floor deck.

3. Noncomposite form deck.

Related Requirements:

1. Division 03 Section "Cast-in-Place Concrete" for normal-weight and lightweight
structural concrete fill over steel deck.

2. Division 05 Section "Structural Steel Framing" 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 and finish painting of
deck.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.

Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product Certificates: For each type of steel deck.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:
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D.

E.

15

A

B.

C.

D.

1.6

A

B.

1. Power-actuated mechanical fasteners.
2. Acoustical roof deck.

Evaluation Reports: For steel deck.

Field quality-control reports.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

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

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.

FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval
Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

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.

PART 2 - PRODUCTS

2.1

A

B.

C.

PERFORMANCE REQUIREMENTS

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."

Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of
another qualified testing agency.

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the

STEEL DECKING 053100 - 2



Copyright 2009 AIA MasterSpec Full Length 05/09

2.2

2.3

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

ROOF DECK

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. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4, Consolidated Systems, Inc.; Metal Dek Group.

5. Cordeck.

6. DACS, Inc.

7. Epic Metals Corporation.

8. Marlyn Steel Decks, Inc.

9. New Millennium Building Systems, LLC.

10.  Nucor Corp.; Vulcraft Group.

11. Roof Deck, Inc.

12.  Valley Joist; Subsidiary of EBSCO Industries, Inc.
13.  Verco Manufacturing Co.

14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1.

S

Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z180) 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.

COMPOSITE FLOOR DECK

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. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.

6. DACS, Inc.

7. Epic Metals Corporation.
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2.4

8. Marlyn Steel Decks, Inc.

9. New Millennium Building Systems, LLC.

10.  Nucor Corp.; Vulcraft Group.

11.  Roof Deck, Inc.

12.  Verco Manufacturing Co.

13. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

Composite 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. 31, with the minimum section properties indicated,
and with the following:

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z180) zinc coating.

2. Profile Depth: [As indicated.

3. Design Uncoated-Steel Thickness: [As indicated.

4, Span Condition: Triple span or more].

NONCOMPOSITE FORM DECK

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]:

Marlyn Steel Decks, Inc.

New Millennium Building Systems, LLC.

Nucor Corp.; Vulcraft Group.

10. Roof Deck, Inc.

11.  Valley Joist; Subsidiary of EBSCO Industries, Inc.

12.  Verco Manufacturing Co.

13.  Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4, Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.

6. DACS, Inc.

7.

8.

9.

Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck panels to
comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI
Publication No. 31, with the minimum section properties indicated, and with the following:

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G60 (Z180) 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.

ok wn
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2.5

A

C.

D.

E.

F.

G.

H.

K.

M.

ACCESSORIES

General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 (4.8-mm) minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum vyield 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.

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 [indicated] [recommended by
SDI Publication No. 31 for overhang and slab depth].

Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with floor deck.

Weld Washers: Uncoated steel sheet, shaped to fit deck rib, [0.0598 inch (1.52 mm)] [0.0747
inch (1.90 mm)] thick, with factory-punched hole of 3/8-inch (9.5-mm) minimum diameter.

Flat Sump Plates: 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.

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 [level] [sloped] recessed pans of 1-
1/2-inch (38-mm) minimum depth. For drains, cut holes in the field.

Galvanizing Repair Paint: [ASTM A 780.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for
installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

A

INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

Install temporary shoring before placing deck panels if required to meet deflection limitations.
Locate deck bundles to prevent overloading of supporting members.

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.

Place deck panels flat and square and fasten to supporting frame without warp or deflection.

Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.

ROOF-DECK INSTALLATION

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:

1. 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 12 inches (305 mm) apart in the field of
roof and 6 inches (150 mm) apart in roof corners and perimeter, based on roof-area
definitions in FMG Loss Prevention Data Sheet 1-28.

3. Weld Washers: Install weld washers at each weld location.

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 18 inches (457
mm), and as follows:

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel
SCrews.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds.
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C.

3.4

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.

Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and [weld]
[mechanically fasten] flanges to top of deck. Space [welds] [mechanical fasteners] not more
than 12 inches (305 mm) apart with at least one [weld] [fastener] at each corner.

1. Install reinforcing channels or zees in ribs to span between supports and [weld] [or]
[mechanically fasten].

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.

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.

FLOOR-DECK INSTALLATION

Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated and as follows:

1. Weld Diameter: [5/8 inch (16 mm)] [3/4 inch (19 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.

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 (914
mm), and as follows:

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel
SCrews.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds.

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.

Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.
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3.6

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.

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.

FIELD QUALITY CONTROL

Testing Agency: Engage] a qualified testing agency to perform tests and inspections.

Field welds will be subject to inspection.

Testing agency will report inspection results promptly and in writing to Contractor and
Architect.

Remove and replace work that does not comply with specified requirements.

Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.

PROTECTION

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.

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.

Repair Painting: Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded
areas of both deck surfaces are included in Division 09 Section.

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
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

11 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. Section Includes:

coupLNOE

8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.

Steel framing and supports for ceiling-hung toilet compartments.

Steel framing and supports for operable partitions.

Steel framing and supports for overhead [doors] [and] [grilles].

Steel framing and supports for countertops.

Steel framing and supports for mechanical and electrical equipment.

Steel framing and supports for applications where framing and supports are not specified
in other Sections.

Steel framing and supports (outriggers) for window-washing equipment including
[mounting brackets] [and] [anchorages].

[Mounting brackets] [and] [anchorages] for window-washing equipment.

Elevator machine beams|, hoist beams,] [and] [divider beams].

Steel shapes for supporting elevator door sills.

Steel girders for supporting wood frame construction.

Steel pipe columns for supporting wood frame construction.

Prefabricated building columns.

Shelf angles.

Metal ladders.

Ladder safety cages.

Alternating tread devices.

Metal [ships' ladders] [and] [pipe crossovers].

Metal floor plate[ and supports].

Structural-steel door frames.

Miscellaneous steel trim including [steel angle corner guards] [steel edgings] [and]
[loading-dock edge angles].

Metal bollards.

[Pipe] [Downspout] guards.

Abrasive metal [nosings] [treads] [and] [thresholds].

Cast-iron wheel guards.

Metal downspout boots.

Loose bearing and leveling plates for applications where they are not specified in other
Sections.

B. Products furnished, but not installed, under this Section:

METAL FABRICATIONS 055000 - 1
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14

=

Loose steel lintels.

2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated
to be cast into concrete or built into unit masonry.

3. Steel weld plates and angles for casting into concrete for applications where they are not

specified in other Sections.

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe
sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into concrete.

2. Division 04 Section "Unit Masonry" for installing loose lintels, anchor bolts, and other
items built into unit masonry.

3. Division 05 Section "Structural Steel Framing."”

4, Division 05 Section "Metal Stairs."

5. Division 05 Section "Pipe and Tube Railings."

6. Division 05 Section "Metal Gratings."

7. Division 05 Section "Decorative Metal."

8. Division 05 Section "Decorative Metal Railings."

9. Division 06 Sections for metal framing anchors and timber connectors.
10. Division 10 Section "Wire Mesh Partitions."

11. Division 12 Section "Site Furnishings" for bicycle racks.

12.  Division 32 Section "Plants" for tree grates.

PERFORMANCE REQUIREMENTS

Delegated Design: Design [ladders] [and] [alternating tread devices], including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Structural Performance of Aluminum Ladders: Aluminum ladders[, including landings,] shall
withstand the effects of loads and stresses within limits and under conditions specified in

ANSI Al14.3.

Structural Performance of Alternating Tread Devices: Alternating tread devices shall withstand
the effects of loads and stresses within limits and under conditions specified in ICC's
International Building Code.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes acting on exterior metal fabrications by preventing buckling, opening of joints,

overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

SUBMITTALS

Product Data: For the following:

1. Nonslip aggregates and nonslip-aggregate surface finishes.
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1.6

1.7

Prefabricated building columns.
Metal nosings and treads.

Paint products.

Grout.

ablrwn

Shop Drawings: Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

Samples for Verification: For each type and finish of extruded [nosing] [and] [tread].
Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

Qualification Data: For qualified professional engineer.

Mill Certificates: Signed by manufacturers of stainless-steel certifying that products furnished
comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

QUALITY ASSURANCE

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

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

3. AWS DL1.6, "Structural Welding Code - Stainless Steel."

PROJECT CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint

and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.
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B.

Coordinate installation of anchorages and steel weld plates and angles for casting into
concrete. Furnish setting drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be
embedded in concrete or masonry. Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

21

2.2

2.3

A.

A

A.

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.

FERROUS METALS

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, [Type 304]
[Type 316L].

Stainless-Steel Bars and Shapes: ASTM A 276, [Type 304] [Type 316L].

Rolled-Steel Floor Plate: ~ ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.

Steel Tubing: ASTM A 500, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.
Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless
otherwise indicated.

FASTENERS

General: Unless otherwise indicated, provide [Type 304] [Type 316] stainless-steel fasteners
for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type,
grade, and class required.

Provide stainless-steel fasteners for fastening aluminum.

Provide stainless-steel fasteners for fastening stainless steel.

Provide stainless-steel fasteners for fastening nickel silver.
Provide bronze fasteners for fastening bronze.

el i
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Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat
washers.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M,
Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where
indicated, flat washers.

Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where
indicated, flat washers; Alloy [Group 1 (Al)] [Group 2 (A4)].

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563;
and, where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

Eyebolts: ASTM A 489.

Machine Screws: ASME B18.6.3 (ASME B18.6.7M).

Lag Screws: ASME B18.2.1 (ASME B18.2.3.8M).

Wood Screws: Flat head, ASME B18.6.1.

Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.

Post-Installed Anchors: [Torque-controlled expansion anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTMF 1941 (ASTM F 1941M), Class Fe/zZn 5, unless otherwise
indicated.

2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy [Group 1
(A1)] [Group 2 (A4)] stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts,
ASTM F 594 (ASTM F 836M).

Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or
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2.4

2.5

studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply
with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Shop Primers: Provide primers that comply with [Division 09 painting Sections.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with MPI1#20 and compatible with topcoat.

1. Products: Subject to compliance with requirements, [provide the following] [provide
one of the following] [available products that may be incorporated into the Work
include, but are not limited to, the following]:

a. <Insert, in separate subparagraphs, manufacturer's name; product name or
designation>.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with
ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

Concrete: Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for
normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 4000
psi (20 MPa).

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and coordinated
installation.
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2.6

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on
exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

4, At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing[ and contour of welded surface matches that of
adjacent surface].

wmn

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible.  Where exposed fasteners are required, use Phillips flat-head
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

Fabricate seams and other connections that will be exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches
(200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise
indicated.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.
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C.

2.7

2.8

Fabricate supports for operable partitions from continuous steel beams of sizes [indicated with
attached bearing plates, anchors, and braces as [indicated. Drill or punch bottom flanges of
beams to receive partition track hanger rods; locate holes where indicated on operable partition
Shop Drawings.

Fabricate steel girders for wood frame construction from continuous steel shapes of sizes
indicated.

1. Provide bearing plates welded to beams where indicated.

2. Drill or punch girders and plates for field-bolted connections where indicated.

3. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes
at 24 inches (600 mm) o.c.

Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel

baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and

connection bolts and weld to pipe with fillet welds all around. Make welds the same size as

pipe wall thickness unless otherwise indicated.

1. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.

2. Unless otherwise indicated, provide 1/2-inch (12.7-mm) baseplates with four 5/8-inch
(16-mm) anchor bolts and 1/4-inch (6.4-mm) top plates.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with [zinc-rich primer where indicated.

SHELF ANGLES

Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete

framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more

than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.

2. Provide open joints in shelf angles at expansion and control joints. Make open joint
approximately 2 inches (50 mm) larger than expansion or control joint.

For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

Galvanize shelf angles located in exterior walls.

Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

METAL LADDERS

General:

1. Comply with ANSI A14.3 unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.
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A

2.10

2.11

2.12

STRUCTURAL-STEEL DOOR FRAMES

Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel
channel stops, unless otherwise indicated. Plug-weld built-up members and continuously weld
exposed joints. Secure removable stops to frame with countersunk machine screws, uniformly
spaced at not more than 10 inches (250 mm) o.c. Reinforce frames and drill and tap as
necessary to accept finish hardware.

1. Provide with integrally welded steel strap anchors for securing door frames into adjoining
concrete or masonry.

Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for
anchoring frame to floor with expansion shields and bolts.

Galvanize [exterior steel frames.

MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed
field splices where possible.

Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

Galvanize [exterior Jmiscellaneous steel trim.

LOOSE BEARING AND LEVELING PLATES

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

Galvanize plates.

LOOSE STEEL LINTELS

Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for
each opening unless otherwise indicated. Weld adjoining members together to form a single
unit where indicated.

Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span
but not less than 8 inches (200 mm) unless otherwise indicated.

Galvanize loose steel lintels located in exterior walls.
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2.14

2.15

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products™ for
recommendations for applying and designating finishes.

Finish metal fabrications after assembly.

Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.

1. Shop prime with primers specified in Division 09 painting Sections] unless zinc-rich
primer is indicated.

Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated
below:]

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."”

3. Items Indicated to Receive Primers Specified in Division 09 Section "High-Performance
Coatings™": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

4, Other Items: SSPC-SP 3, "Power Tool Cleaning."

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
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PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.

Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

N

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with
grout, concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.
INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

Anchor supports for operable partitions securely to and rigidly brace from building structure.
Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders

with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.
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3.3

3.4

1. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates” Article.

Install pipe columns on concrete footings with grouted baseplates. Position and grout column
baseplates as specified in "Installing Bearing and Leveling Plates" Article.

1. Grout baseplates of columns supporting steel girders after girders are installed and
leveled.

INSTALLING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with grout.

1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not
exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless
otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 09 painting Sections.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055000
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