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SECTION 033300 - ARCHITECTURAL 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 cast-in-place architectural concrete including form facings, reinforcement accessories, concrete materials, concrete mixture design, placement procedures, and finishes.

1.2 PREINSTALLATION MEETINGS

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 cost 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. Formwork shop drawings.

E. Placement schedule.

F. Samples: For each of the following materials:

Retain applicable subparagraphs below. Insert samples of other materials if required.

1. Form-facing panel.

2. Form ties.

3. Form liners.

4. Coarse- and fine-aggregate gradations.

5. Chamfers and rustications.

1.4 INFORMATIONAL SUBMITTALS

A. Material certificates.

B. Material test reports.

1.5 QUALITY ASSURANCE

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

Retain second option in first subparagraph below if ACI 301, Section 6, for architectural concrete is to supplement ACI 303.1.

1. ACI 301, "Specification for Structural Concrete,"[ Sections 1 through 5.][ Sections 1 through 5 and Section 6, "Architectural Concrete."]

2. ACI 303.1, "Specification for Cast-in-Place Architectural Concrete."

Field sample panels may be used to verify that Contractor can produce cast-in-place architectural concrete of required finish, color, and texture. On simple projects, field samples may suffice and make mockups unnecessary. For more complex projects, field samples may be needed before producing full-scale mockups.

B. Field Sample Panels: After approval of verification sample and before casting architectural concrete, produce field sample panels to demonstrate the approved range of selections made under Sample submittals. Produce a minimum of three sets of full-scale panels, cast vertically, approximately 48 by 48 by 6 inches (1200 by 1200 by 150 mm) minimum, to demonstrate the expected range of finish, color, and texture variations.

Retain "Mockups" Paragraph below unless field sample panels will suffice and added expense of mockups is not required. If retaining, indicate location, size, and other details of mockups on Drawings or by inserts. Revise wording if only one mockup is required.

C. Mockups: Before casting architectural concrete, build mockups to verify selections made under Sample submittals and to demonstrate typical joints, surface finish, texture, tolerances, and standard of workmanship. Build mockups to comply with the following requirements, using materials indicated for the completed Work.

PART 2 -  PRODUCTS

2.1 FORM-FACING MATERIALS

A. General: Comply with Section 033000 "Cast-in-Place Concrete" for formwork and other form-facing material requirements.

B. Form-Facing Panels for [As-Cast] [Exposed-Aggregate] Finishes: Steel, glass-fiber-reinforced plastic, or other approved nonabsorptive panel materials that will provide continuous, true, and smooth architectural concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

Retain "Form Liners" Paragraph below if using form liners. Revise to insert description or product names and manufacturers if required.

C. Form Liners: Units of face design, texture, arrangement, and configuration [indicated] [to match design reference sample]. 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.

Indicate sizes, locations, and details of rustication strips on Drawings.

D. Rustication Strips: Metal, rigid plastic, or dressed wood with sides beveled and back kerfed; nonstaining; in longest practicable lengths.

Retain "Chamfer Strips" Paragraph below if chamfering is permitted. Insert other configurations or dimensions if needed.

E. Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch (19 by 19 mm), minimum; nonstaining; in longest practicable lengths.

F. Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800, "Specification 810.1, Expanded Cellular Glazing Tape"; minimum 1/4 inch (6 mm) thick.

Form tie options in "Form Ties" Paragraph below have been limited to heavy-duty, glass-fiber-reinforced plastic ties; internally disconnecting ties such as she-bolt and coil ties; and removable ties such as greased taper ties and plastic-sleeved threaded bars.

G. Form Ties: Factory-fabricated, [glass-fiber-reinforced plastic] [internally disconnecting] [or] [removable] ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.

2.2 STEEL REINFORCEMENT AND ACCESSORIES

A. General: Comply with Section 033000 "Cast-in-Place Concrete" for steel reinforcement and other requirements for reinforcement accessories.

Retain "Recycled Content of Steel Products" Paragraph below to specify recycled content if applying for LEED Credit MR 4.1 and Credit MR 4.2. 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.

B. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than [25] [60] <Insert number> percent.

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire fabric in place; manufacture according to CRSI's "Manual of Standard Practice."

Revise color of plastic in subparagraph below to color closer to concrete after verifying availability if required.

1. Where legs of wire bar supports contact forms, use [gray, all-plastic] [CRSI Class 1, gray, plastic-protected] [or] [CRSI Class 2, stainless-steel] bar supports.

2.3 CONCRETE MATERIALS

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

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

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

Retain supplementary cementing materials in "Fly Ash," "Ground Granulated Blast-Furnace Slag," and "Silica Fume" subparagraphs below if permitted. Ready-mix manufacturer blends these materials with portland cement. Fly ash, slag, silica fume, or pozzolanic materials may slow rate of concrete strengthening and affect color uniformity. Availability of Class F fly ash predominates over Class C fly ash.

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

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

c. Silica Fume: ASTM C 1240, amorphous silica.

Retain "Blended Hydraulic Cement" Subparagraph below if factory-blended hydraulic cement is 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 and affect color uniformity.

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 class of aggregates in "Normal-Weight Aggregates" 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. Exposed architectural concrete is classified as Class 5S or Class 5M. For negligible weathering regions, Class 1N is stricter than Class 2N. Retain last option below if anticipating damage caused by concrete expansion from alkali-silica or alkali-carbonate reactions.

B. Normal-Weight Aggregates: ASTM C 33, [Class 5S] [Class 5M] [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 option in "Maximum Coarse-Aggregate Size" Subparagraph below and one option in "Gradation" Subparagraph below. See Evaluations for further information. Indicate locations of concrete if using different aggregate sizes and gradations. Gap-graded aggregates produce a harsh mix that is difficult to place with uniform results; determine workable mixture proportions that achieve a predictable appearance. Insert color requirements or special aggregate descriptions if preselected.

1. Maximum Coarse-Aggregate Size: [1 inch (25 mm)] [3/4 inch (19 mm)] [1/2 inch (13 mm)] [3/8 inch (10 mm)].

2. Gradation: [Uniformly] [Gap] graded.

C. Normal-Weight Fine Aggregate: [ASTM C 33] [or] [ASTM C 144], manufactured or natural sand, from same source for entire Project.

D. Water: Potable, complying with ASTM C 94/C 94M except free of wash water from mixer washout operations.

2.4 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 admixtures in 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.

Retain "Color Pigment" Paragraph below for integrally colored concrete.

C. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable,[ free of carbon black,] nonfading, and resistant to lime and other alkalis.

2.5 CURING MATERIALS

Retain curing aids and materials in this article as applicable.

A. 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.

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

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

1. For integrally colored concrete, curing compound shall be[ pigmented type] approved by color pigment manufacturer.

2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

2.6 CONCRETE MIXTURES

A. Prepare design mixtures for each type and strength of cast-in-place architectural 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 design mixtures based on laboratory trial mixtures.

B. Proportion concrete mixtures as follows:

Retain one of five options in "Compressive Strength (28 Days)" Subparagraph below or revise to suit Project.

1. Compressive Strength (28 Days): [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000 psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)].

Revise "Maximum Water-Cementitious Materials Ratio" Subparagraph below if required. Water-cementitious materials ratio of 0.46 is maximum recommended in ACI 303R. Revise to lower water-cementitious materials ratio if needed for corrosion protection. Coordinate with minimum compressive strength in "Compressive Strength (28 Days)" Subparagraph above.

2. Maximum Water-Cementitious Materials Ratio: 0.46.

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

3. Slump Limit: [3 inches (75 mm)] [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] <Insert dimension(s)>, plus or minus 1 inch (25 mm).

Percentages in options in two "Air Content" subparagraphs below are default air contents required by ACI 301 for severe exposure. Revise percentage of air content if using gap-graded aggregate mixtures to achieve greater workability.

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

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

Retain "Cementitious Materials" Paragraph below if cementitious materials other than portland cement are permitted. Revise to insert actual limits to concrete mixtures if required. More restrictive requirements than those governing concrete exposed to deicers may be needed to ensure uniform appearance and color consistency. Retain option 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. 40 percent replacement value applies to the average of all concrete used for Project; requirement below can be reduced if requirement for other concrete on Project is sufficiently increased to make up for the reduction.

C. Cementitious Materials: For cast-in-place architectural concrete exposed to deicers, limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements.[ 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.]

Retain "Color Pigment" Paragraph below for integrally colored concrete.

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

2.7 CONCRETE MIXING

To maintain consistency from batch to batch and to produce uniform architectural concrete, ready-mixed concrete produced in a central plant is required.

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

1. Clean equipment used to mix and deliver cast-in-place architectural concrete to prevent contamination from other concrete.

2. 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 FORMWORK

A. General: Comply with Section 033000 "Cast-in-Place Concrete" for formwork, embedded items, and shoring and reshoring.

Retain one of first two paragraphs below. Retain first paragraph if ACI 303.1 deflection limit of 1/400 of span is sufficient. Retain second paragraph if augmenting ACI 303.1 deflection limit with ACI 301 limits on fin dimensions.

B. Limit deflection of form-facing panels to not exceed ACI 303.1 requirements.

C. In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place architectural concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

Retain surface class in subparagraph below. ACI 347 recommends Class A for surfaces prominently exposed to public view, where appearance is of special importance. ACI 301 recognizes Class A as a basis for a smooth-form finish; Class C, for a rough-form finish.

1. [Class A, 1/8 inch (3.2 mm)] [Class B, 1/4 inch (6 mm)] [Class C, 1/2 inch (13 mm)].

D. Fabricate forms to result in cast-in-place architectural concrete that complies with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Retain one of two options in first paragraph below. ACI 301 requires chamfers unless otherwise indicated.

E. [Chamfer] [Do not chamfer] exterior corners and edges of cast-in-place architectural concrete.

F. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.

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

Retain paragraph below if using form liners.

H. Place form liners accurately to provide finished surface texture indicated. Provide solid backing and attach securely to prevent deflection and maintain stability of liners during concreting. Prevent form liners from sagging and stretching in hot weather. Seal joints of form liners and form liner accessories to prevent mortar leaks. Coat form liner with form-release agent.

3.2 REINFORCEMENT AND INSERTS

A. General: Comply with Section 033000 "Cast-in-Place Concrete" for fabricating and installing steel reinforcement. Securely fasten steel reinforcement and wire ties against shifting during concrete placement.

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

3.3 REMOVING AND REUSING FORMS

Revise removal time in first paragraph below if required. Period of 24 hours is halved to 12 hours in ACI 347. ACI 303.1 requires a period of at least 24 hours as long as concrete has achieved a minimum compressive strength of 1000 psi (6.9 MPa). If approved surface appearance and color can be achieved, as verified on field sample panels or mockups, revise below to leave forms in place until concrete is cured.

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

Retain subparagraph below if glass-fiber-reinforced plastic form ties are required. Revise to cut off tie at embedded tip of cone if using cone spreaders.

1. Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of concrete.

Retain or revise one of two options in first paragraph below. First option is default in ACI 301; second option is ACI 347 recommendation.

B. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of concrete in place until concrete has achieved [28-day design compressive strength] [at least 70 percent of 28-day design compressive strength]. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

C. 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 cast-in-place architectural concrete surfaces.

3.4 JOINTS

Revise criteria in "Construction Joints" Paragraph below to suit locations of construction joints on Project.

A. Construction Joints: Install construction joints true to line with faces perpendicular to surface plane of cast-in-place architectural concrete 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.

Indicate contraction joint details, joint pattern, and locations on Drawings. Joint location may be influenced by size and shape of concrete element, extent of shrinkage cracking, curing effectiveness, and amount of steel reinforcement. Consider joint sealant requirements, specified in Section 079200 "Joint Sealants," to guard against mortar leakage.

B. Contraction Joints: Form weakened-plane contraction joints true to line with faces perpendicular to surface plane of cast-in-place architectural concrete so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.

3.5 CONCRETE PLACEMENT

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

B. Deposit concrete continuously between construction joints. Deposit concrete to avoid segregation.

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

D. Hot-Weather Placement: Comply with ACI 301.

3.6 FINISHES

Retain "Architectural Concrete Finish" Paragraph below if architectural concrete finishes are based on a design reference sample. Revise to identify and describe design reference sample if appropriate.

A. Architectural Concrete Finish: Match Architect's design reference sample, identified and described as indicated, to satisfaction of Architect.

B. 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.

1. Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless otherwise indicated.

C. Maintain uniformity of special finishes over construction joints unless otherwise indicated.

D. Form-Liner Finish: Produce a textured surface free of pockets, streaks, and honeycombs, and of uniform appearance, color, and texture.

E. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi (6.9 to 10.3 MPa), apply scrubbed finish. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, using water freely, until top mortar surface is removed and aggregate is uniformly exposed. Rinse scrubbed surfaces with clean water. Maintain continuity of finish on each surface or area of Work. Remove only enough concrete mortar from surfaces to match design reference sample or mockup.

Retain "High-Pressure Water-Jet Finish" Paragraph below if required. Coordinate this finish with design compressive strength of concrete on Project because strength must be a minimum of 4500 psi (31 MPa).

F. High-Pressure Water-Jet Finish: Perform high-pressure water jetting on concrete that has achieved a minimum compressive strength of 4500 psi (31 MPa). Coordinate with formwork removal to ensure that surfaces to be high-pressure water-jet finished are treated at same age for uniform results.

Retain "Abrasive-Blast Finish" Paragraph below if required.

G. Abrasive-Blast Finish: Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi (13.8 MPa). Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are treated at same age for uniform results.

1. Depth of Cut: Use an abrasive grit of proper type and gradation to expose aggregate and surrounding matrix surfaces to match design reference sample or mockup, as follows:

Retain degree of abrasive-blast cut in "Brush," "Light," "Medium," or "Heavy" subparagraphs below to suit Project.

a. Brush: Remove cement matrix to dull surface sheen and expose face of fine aggregate; with no significant reveal.

b. Light: Expose fine aggregate with occasional exposure of coarse aggregate and uniform color; with maximum reveal of 1/16 inch (1.5 mm).

c. Medium: Generally expose coarse aggregate; with slight reveal, a maximum of 1/4 inch (6 mm).

d. Heavy: Expose and reveal coarse aggregate to a maximum projection of one-third its diameter; with reveal range of 1/4 to 1/2 inch (6 to 13 mm).

Retain "Bushhammer Finish" Paragraph below if bushhammer finish is required.

H. Bushhammer Finish: Allow concrete to cure at least 14 days before starting bushhammer surface finish operations.

1. Surface Continuity: Perform bushhammer finishing in as continuous an operation as possible, maintaining continuity of finish on each surface or area of Work. Maintain required patterns or variances of cut as shown on Drawings or to match design reference sample or mockup.

2. Surface Cut: Maintain required depth of cut and general aggregate exposure.

3.7 CONCRETE CURING

Coordinate curing methods with form removal, especially for as-cast finishes. Concrete in beams, columns, and undersides of slabs may be cured with forms left in place if intended surface appearance and color remain uniform as verified on sample panels or mockups.

A. Begin curing cast-in-place architectural concrete immediately after [removing forms from] [applying as-cast formed finishes to] concrete. Cure according to ACI 308.1, by one or a combination of the following methods that will not mottle, discolor, or stain concrete:

Retain curing method(s) in "Moisture curing," "Moisture-retaining-cover curing," and "Curing compound" subparagraphs below.

1. Moisture curing.

2. Moisture-retaining-cover curing.

3. Curing compound.

3.8 FIELD QUALITY CONTROL

A. General: Comply with field quality-control requirements in Section 033000 "Cast-in-Place Concrete."

3.9 REPAIRS, PROTECTION, AND CLEANING

A. Repair and cure damaged finished surfaces of cast-in-place architectural concrete when approved by Architect. Match repairs to color, texture, and uniformity of surrounding surfaces and to repairs on approved mockups.

1. Remove and replace cast-in-place architectural concrete that cannot be repaired and cured to Architect's approval.

B. Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use guards and barricades.

C. Protect cast-in-place architectural concrete from staining, laitance, and contamination during remainder of construction period.
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