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SECTION 034713 - TILT-UP CONCRETE
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes load-bearing, tilt-up concrete.

1.2 PREINSTALLATION MEETINGS

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.

A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. LEED Submittals:

1. Product Data for Credit MR 4.1[ and Credit MR 4.2]: For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content. Include statement indicating costs for each product having recycled content.

Retain "Design Mixtures for Credit ID 1.1" Subparagraph below if fly ash, ground granulated blast-furnace slag, silica fume, or other materials are used as portland cement replacements for LEED-NC, LEED-CS, or LEED for Schools Credit ID 1.1. To achieve this credit, replacement materials must be substituted for at least 40 percent of the portland cement that would otherwise be used.

2. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a replacement for portland cement or other portland cement replacements and for equivalent concrete mixtures that do not contain portland cement replacements.

C. Design Mixtures: For each concrete mixture.

D. 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.[ Match panel identification designations on Shop Drawings with those on Contract Drawings.]

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

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

1.4 INFORMATIONAL SUBMITTALS

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For [Installer] [manufacturer] [testing agency].

B. Welding certificates.

C. Material certificates.

D. Material test reports.

E. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. 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.

Retain subparagraph below if required.

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

Retain "Installer Qualifications" Paragraph below if certification of Tilt-up Supervisor is required.

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

Retain "Testing Agency Qualifications" Paragraph below if Contractor or manufacturer selects testing agency for mixture design, material test reports, or field quality control. Retain option if field quality-control testing agency employed by Contractor must be approved by authorities having jurisdiction. Qualification requirements are in addition to those specified in Section 014000 "Quality Requirements," which also defines "NRTL" (nationally recognized testing laboratory).

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

Retain "Welding Qualifications" Paragraph below if shop or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article. AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.

D. 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."

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

Retain "Mockups" Paragraph below if required. Indicate location, size, and other details of mockups on Drawings or by inserts.

F. 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.

Retain subparagraph below if the intention is to make an exception to the default requirement in Section 014000 "Quality Requirements" for demolishing and removing mockups.

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

PART 2 -  PRODUCTS

For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 TILT-UP CONCRETE

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

2.2 FORMS AND ACCESSORIES

Revise this article to suit Project.

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

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

Retain "Form Liners" Paragraph below if using form liners; revise to insert description of chosen form liner if required.

C. 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.

D. Reveal Strips: Metal, PVC, rubber, straight dressed wood, or plywood; with sides kerfed.

2.3 STEEL REINFORCEMENT

Delete or revise this article to suit steel reinforcement requirements.

Retain "Recycled Content of Steel Products" Paragraph below if recycled content is required for LEED. USGBC allows a default value of 25 percent to be used for steel, without documentation; higher percentages can be claimed if they are supported by appropriate documentation.

A. Recycled Content of Steel Products: Products with an average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than [25] [60] <Insert number> percent.

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

Retain "Low-Alloy-Steel Reinforcing Bars" Paragraph below for reinforcement that is welded or if added ductility is sought.

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

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

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

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

G. 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.

2.4 CONCRETE MATERIALS

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

Retain type and color from options in "Portland Cement" Subparagraph below.

1. Portland Cement: ASTM C 150, [Type I] [Type II] [Type I/II] [Type III] [Type V], [gray] [white].[ Supplement with the following:]

Retain supplementary cementing materials from "Fly Ash" and "Ground Granulated Blast-Furnace Slag" subparagraphs below if permitted. Ready-mix manufacturer blends these materials with portland cement. Fly ash, slag, or pozzolanic materials may slow rate of concrete strengthening and affect color uniformity of panels. Class F fly ash is more readily available than Class C fly ash.

a. Fly Ash: ASTM C 618, [Class F] [Class C].

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

Retain "Blended Hydraulic Cement" Subparagraph below if permitted; verify availability of options before specifying. Fly ash, slag, or pozzolanic materials in the nonportland cement part of blended hydraulic cement may slow rate of concrete strengthening, affect color uniformity, and influence choice of bondbreaker.

2. Blended Hydraulic Cement: ASTM C 595, [Type IS, portland blast-furnace slag] [Type IP, portland-pozzolan] [Type I (PM), pozzolan-modified portland] [Type I (SM), slag-modified portland] cement.

Retain one of three classes in "Coarse Aggregate" Paragraph below or revise to suit Project. ASTM C 33 limits deleterious substances in coarse aggregate depending on climate severity and in-service location of concrete. Classes in options are ASTM C 33 default classes for concrete subject to frequent wetting for Severe, Moderate, and Negligible weathering regions, respectively. Revise first two options to Class 5S or Class 5M if more restrictive controls for exposed architectural concrete apply. Retain last option if damage caused by concrete expansion from alkali silica or alkali carbonate reactions is anticipated.

B. Coarse Aggregate: ASTM C 33, [Class 4S] [Class 4M] [Class 1N] <Insert class> coarse aggregate or better, graded. Provide aggregates from single source[ with documented service record data of at least 10 years' satisfactory service in similar applications and service conditions using similar aggregates and cementitious materials].

Retain one or more sizes in "Maximum Coarse-Aggregate Size" Subparagraph below; insert gradation requirements if preferred. Aggregate size limits relate to spacing of steel reinforcement, depth of slab, or thickness of concrete member.

1. Maximum Coarse-Aggregate Size: [1 inch (25 mm)] [3/4 inch (19 mm)] <Insert dimension> nominal.

C. Fine Aggregate: [ASTM C 33] [or] [ASTM C 144], manufactured or natural sand, from same source for Project, free of materials with deleterious reactivity to alkali in cement.

D. Water: ASTM C 94/C 94M[ and potable].

2.5 ADMIXTURES

A. Air-Entraining Admixture: ASTM C 260.

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Retain one or more chemical admixture from "Water-Reducing Admixture," "Retarding Admixture," "Water-Reducing and Retarding Admixture," "High-Range, Water-Retarding Admixture," "High-Range, Water-Reducing and Retarding Admixture," and "Plasticizing and Retarding Admixture" subparagraphs below.

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.

2.6 BONDBREAKERS

Retain one or more bondbreaker types in this article. Some bondbreakers also act as membrane-forming curing compounds and comply with ASTM C 309, Type 1, Class B. Coordinate choice of bondbreaker with choice of curing compounds in Section 033000 "Cast-in-Place Concrete" if slab-on-grade is used as casting slab to minimize incompatibility.

A. Solvent-Borne, Chemically Reactive Bondbreaker: Penetrating polymerized solution containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.

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

C. Waterborne, Chemically Reactive Bondbreaker: Penetrating polymerized emulsion containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.

D. Waterborne, Membrane-Forming Bondbreaker: Dissipating polymerized emulsion containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.

2.7 CURING MATERIALS

Retain "Evaporation Retarder" Paragraph below to provide temporary reduction of moisture loss from tilt-up concrete surfaces awaiting finishing in hot, dry, and windy conditions. Evaporation retarders are not curing compounds.

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

Retain curing aids and materials in "Absorptive Cover" and "Moisture-Retaining Cover" paragraphs below to suit Project.

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

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

Retain "Clear, Waterborne, Membrane-Forming Curing Compound" Paragraph below if low-VOC emissions are required. Verify that curing compounds do not exceed maximum emission limits of authorities having jurisdiction.

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

2.8 CONNECTION MATERIALS

Retain "Embedded Metal Items and Loose Hardware" or "Loose Hardware" Paragraph below and coordinate with Section 055000 "Metal Fabrications." If retaining first paragraph, delete remainder of this article. Retain second paragraph if only loose hardware, which is that part of the connection not embedded in the panel, is specified in Section 055000 "Metal Fabrications."

A. Embedded Metal Items and Loose Hardware: Materials for securing tilt-up concrete panels together and to supporting and adjacent construction are specified in Section 055000 "Metal Fabrications."

B. Loose Hardware: Materials for securing tilt-up concrete panels together and to supporting and adjacent construction are specified in Section 055000 "Metal Fabrications."

Retain materials for embedded items and connections in "Carbon-Steel Shapes and Plates," "Carbon-Steel Bolts and Studs," "Unheaded Carbon-Steel Rods and Nuts," "Welded Headed Studs," "Low-Alloy-Steel Reinforcing Bars," and "Chord Bar Sleeves" paragraphs below or revise to suit Project.

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

ASTM A 307 defines the term "studs" to include stud stock or threaded rods.

D. 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.

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

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

Retain "Low-Alloy-Steel Reinforcing Bars" Paragraph below for weldable reinforcement if used for anchor portions of embedments or for chord splices in seismic regions.

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

H. Chord Bar Sleeves: Tubular sheathing, plastic or moisture-resistance-treated cardboard.

I. Welding Electrodes: Comply with AWS standards.

Retain "Hot-Dip Galvanized Finish" Paragraph below if required. Field welding should generally not be permitted on galvanized elements unless galvanizing is removed.

J. 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.

Retain "Shop-Primed Finish" Paragraph below if required.

K. 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] [MPI#76, "Quick Dry Alkyd Metal Primer]."

2.9 LIFTING INSERTS AND ACCESSORIES

Items in this article are not specified in detail. Although selection of lifting inserts and accessories is Contractor's responsibility, specifier may determine features such as finishes that affect panels in service.

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

Retain subparagraph below, revising materials as required, if rust spots or other damage to concrete or finishes could result.

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

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

Retain first subparagraph below, revising materials as required, if rust spots or other damage to concrete or finishes could result.

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

Consider retaining subparagraph below if brace anchor legs might puncture vapor retarder under slab-on-grade.

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

2.10 BEARING PADS

Retain bearing pads, also called "leveling shims," in this article.

A. 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.

B. 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.

C. 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.

D. High-Density Plastic Strips: Multimonomer, nonleaching plastic.

2.11 GROUT

In this article, retain type of grout to fill gap between panels and foundation.

A. 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.

Retain "Nonmetallic, Nonshrink Grout" Paragraph below if nonshrink grout is required or if cement-grout shrinkage could cause structural deficiency.

B. 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.

2.12 CONCRETE MIXTURES

A. 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.

B. Proportion concrete mixture as follows:

Retain one of five strengths in "Minimum Compressive Strength" Subparagraph below or revise to suit Project. Coordinate compressive strength with water-cementitious materials ratio if concrete will be subject to special exposure conditions or sulfate exposure as identified in ACI 318 (ACI 318M).

1. Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000 psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert value> at 28 days.

Retain one of three ratios in "Maximum Water-Cementitious Materials Ratio" Subparagraph below, revise to suit Project, or delete if in-service durability conditions are benign and limits on water-cementitious materials ratio are not required. Coordinate water-cementitious materials ratio with compressive strength.

2. Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] [0.40] <Insert ratio>.

Retain one of three limits in "Slump Limit" Subparagraph below or revise to suit Project.

3. Slump Limit: [4 inches (100 mm)] [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] <Insert dimension(s)>, plus or minus 1 inch (25 mm).

Retain one of two "Air Content" subparagraphs below or revise to suit Project. Percentages in options in are default air contents required by ACI 301 for severe exposure.

4. Air Content: [5-1/2] <Insert number> percent plus or minus 1.5 percent for 1-1/2-inch (38-mm) nominal maximum aggregate size at point of delivery.

5. Air Content: [6] <Insert number> percent plus or minus 1.5 percent for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate size at point of delivery.

Retain first option in "Cementitious Materials" Subparagraph below if required for LEED-NC, LEED-CS, or LEED for Schools Credit ID 1.1. This credit can be achieved by replacing at least 40 percent of the portland cement, which would otherwise be used in concrete, with other cementitious materials. Retain second option if limiting percentage of cementitious materials that can replace portland cement. Neither ACI 301 nor ACI 318 (ACI 318M) limits amount of cementitious materials that can replace portland cement unless concrete is exposed to deicing chemicals.

6. Cementitious Materials:[ 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.][ Limit percentage, by weight, of cementitious materials other than portland cement in concrete according to ACI 301 requirements.]

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

2.13 CONCRETE MIXING

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

PART 3 -  EXECUTION

3.1 FORMS

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

Retain subparagraph below if using form liners.

1. Place form liners accurately to provide finished surface texture indicated.

3.2 BONDBREAKERS

A. 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.

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

3.3 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.

C. 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.

3.4 PANEL CASTING, GENERAL

A. Comply with ACI 301 for handling, placing, and consolidating concrete.

B. 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.

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

Retain one or more grades in "Surface Defects" Paragraph below. Coordinate with "Face-up Finishes" and "Face-down Finishes" articles. If retaining more than one grade, indicate locations of each here or on Drawings. Grade options reflect surface defects recognized by TCA's "Tilt-up Concrete Association's Guideline Specifications." Usually retain either Grade A, the highest level, or Grade B, an intermediate level of appearance. Limit Grade C to projects where exterior appearance does not matter. See Evaluations for descriptions of surface defects.

D. Surface Defects: Limit visible surface defects to those permitted by TCA's "Tilt-up Concrete Association's Guideline Specifications" for [Grade A, Architectural] [Grade B, Standard] [Grade C, Utility] panel surfaces.

3.5 CASTING TOLERANCES

A. Cast tilt-up concrete panels without exceeding the tolerances of TCA's "Tilt-up Concrete Association's Guideline Specifications."

3.6 FACE-UP FINISHES

In this article, retain face-up finishes or insert another finish if required. Upper surface of site-cast, tilt-up panels usually forms the inside of a building. Confirm quality and appearance of finishes through mockups if required.

A. 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.

B. 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.

C. Trowel and Fine-Broom Finish: After applying float finish, apply a partial trowel finish to plastic concrete, stopping after second troweling. Immediately after second troweling, and when concrete is still plastic, slightly scarify the surface with a fine broom.

Retain brooming pattern from options in subparagraph below or revise to suit Project.

1. Broom surface in a [top-to-bottom] [side-to-side] direction.

3.7 FACE-DOWN FINISHES

In this article, retain face-down finishes or insert another finish if required. Confirm quality and appearance of finishes through mockups if required. Retain descriptions of more than one finish if different finishes are required on separate portions of the same panel. Indicate locations of each finish on Drawings.

A. 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.

B. Form-Liner Finish: Cast panel over form liners placed, secured, and sealed over casting slab to produce a textured surface free of pockets, streaks, and honeycombs. Produce a surface appearance of uniform color and texture.

3.8 CONCRETE PROTECTING AND CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures according to ACI 301.

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.

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

Retain one or more curing methods below. Delete other methods if restricting Contractor's range of options.

1. Moisture curing.

2. Moisture-retaining-cover curing.

3. Curing compound.

3.9 ERECTION

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

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

C. Do not erect panels until[ 75 percent of] 28-day compressive strength of concrete has been verified.

D. 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)] [3/4 inch (19 mm)] <Insert dimension> between panels.

Revise subparagraph below if exposing face-up panel surfaces to exterior of building.

1. Install tilt-up concrete panels with face-down surfaces exposed to exterior of building.

Coordinate requirements with and indicate building's design loads on Drawings.

E. 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.

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

Retain subparagraph below if welded connections are required.

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

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

3.10 FIELD QUALITY CONTROL

Retain one of two "Testing and Inspecting" paragraphs below.

Retain first option in "Testing and Inspecting" Paragraph below if authorities having jurisdiction require Owner to engage a special inspector. Retain last option if Owner engages testing agency, with or without a special inspector.

A. Testing and Inspecting: Owner will engage a [qualified special inspector] [and] [qualified testing agency] to perform tests and inspections.

Retain "Testing and Inspecting" Paragraph below if Contractor engages testing agency.

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

C. Inspections:

Retain seven subparagraphs below if special inspections are required. Items below are examples of special inspections and are based on IBC requirements; revise to insert other inspections or to suit requirements of other building codes.

1. Steel reinforcement placement.

2. Steel reinforcement welding.

3. Headed bolts and studs.

4. Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

6. Curing procedures and maintenance of curing temperature.

7. Verification of concrete strength before erection of tilt-up panels.

D. Testing Services: Tests shall be performed according to ACI 301.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

E. Tilt-up concrete panels will be considered defective if they do not pass tests and inspections.

3.11 ERECTION TOLERANCES

A. Install tilt-up concrete panels without exceeding the erection tolerances in TCA's "Tilt-up Concrete Association's Guideline Specifications."

3.12 FILLING AND REPAIRS

A. 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.

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.

Retain galvanized-steel repairs in first paragraph below if required.

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.

END OF SECTION 034713
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