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SECTION 03302

CAST-IN-PLACE CONCRETE (MINOR CONSTRUCTION)

01/97

PART 1 GENERAL

1.1 SUMMARY (Not Applicable)

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 
(1989) Specifications for Structural Concrete for Buildings

ACI 304 
(1985) Guide for Measuring, Mixing, Transporting and Placing Concrete

ACI 305R 
(1989) Hot Weather Concreting

ACI 306R 
(1988) Cold Weather Concreting

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A185 

(1985) Steel Welded Wires Fabric, Plain, for Concrete Reinforcement

ASTM A497 

(1986) Specification for Welded Deformed Steel Wire Fabric for

Concrete Reinforcement

ASTM A615 

(1987; Rev. A) Deformed and Plain Billet-Steel Bars for Concrete

Reinforcement

ASTM A616/A616M 
(1987) Rail-Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM A617/A617M 
(1987) Axle-Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM A706/A706M 
(1988) Low-Alloy Steel Deformed Bars for Concrete Reinforcement

ASTM C33 

(1986) Concrete Aggregates

ASTM C94 

(1989; Rev. B) Ready-Mixed Concrete

ASTM C143 

(1989; Rev. A) Slump of Portland Cement Concrete

ASTM C150 

(1986) Portland Cement

ASTM C171 

(1969; Rev. 1986) Sheet Materials for Curing Concrete

ASTM C172 

(1982) Sampling Freshly Mixed Concrete

ASTM C173 

(1978) Air Content of Freshly Mixed Concrete by the Volumetric Method

ASTM C231 

(1989; Rev. A) Air Content for Freshly Mixed Concrete by the Pressure

Method

ASTM C260 

(1986) Air-Entraining Admixtures for Concrete

ASTM C309 

(1989) Liquid Membrane-Forming Compounds for Curing Concrete

ASTM C494 

(1986) Chemical Admixtures for Concrete

ASTM C595 

(1986) Blended Hydraulic Cements

ASTM C618 

(1987) Fly Ash and Raw or Calcined Natural Pozzolan For Use as a

Mineral Admixture in Portland Cement Concrete

ASTM C920 

(1987) Elastomeric Joint Sealants

ASTM C989 

(1989) Ground Iron Blast-Furnace Slag for Use in Concrete and Mortars

ASTM D1190 

(1974; R 1980) Concrete Joint Sealer, Hot-Poured Elastic Type

ASTM D1751 

(1983) Preformed Expansion Joint Filler for Concrete Paving and

Structural Construction (Nonextruding and Resilient Bituminous Types)

ASTM D1752 

(1984) Preformed Sponge Rubber and Cork Expansion Joint Fillers for

Concrete Paving and Structural Construction

ASTM D1850 

(1974, R 1979) Concrete Joint Sealer, Cold-Application Type

ARMY CORPS OF ENGINEERS (COE) HANDBOOK FOR CONCRETE AND CEMENT

COE CRD-C 572 

(1974) Specification for Polyvinyl chloride Waterstop

COE CRD-C 621 

(1989) Nonshrink Grout

1.3  GENERAL REQUIREMENTS

        
a. In the ACI publications referred to herein, the advisory provisions shall be considered to be mandatory, as 
though the word "shall" has been substituted for "should" wherever it appears; reference to the "Building 
Official," the "Structural Engineer," and the "Architect/Engineer" shall be interpreted to mean the Government.


b. Minor concreting is required for encasing new conduits in trenches, and for forming new trench covers, as shown on the drawings. Work shall be coordinated with the requirements of SECTION O2222, EXCAVATION, TRENCHING, AND BACKFILLING; and SECTIONS 16792 WIRE LINE DATA TRANSMISSION SYSTEM, 16768 FIBER OPTICS DATA TRANSMISSION SYSTEM and

13720, ELECTRONIC SECURITY SYSTEM (ESS).

1.4 Not Used.

1.5 DELIVERY

Do not deliver concrete until ready for concrete placement.

1.6 STORAGE

Store concrete aggregates to prevent contamination or segregation. Store reinforcement of different sizes and shapes in separate piles or racks raised above the ground to avoid excessive rusting. Protect from contaminants such as grease, oil, and dirt. Provide for accurate identification after bundles are broken and tags removed.

PART 2 PRODUCTS

2.1 CONCRETE

2.1.1 Contractor Mix Design

ACI 301, except as modified herein. Concrete shall have a 28-day compressive strength of 2,500 psi. Slump shall be between 2 and 4 inches in accordance with ASTM C143. Provide ASTM C33 aggregate.

2.1.2 Ready-Mixed Concrete

ASTM C94, except as modified herein. Ready-mixed concrete is defined in this specification as concrete produced regularly by a commercial establishment and delivered to the purchaser in the plastic state.

2.2 MATERIALS

2.2.1 Cement

ASTM C150, Type II cement.

2.2.2 Water

Water shall be potable.

2.2.3 Aggregates

ASTM C33. Obtain aggregates for exposed concrete surfaces from one source. Aggregates shall not contain any substance which may be deleteriously reactive with the alkalies in the cement.

2.2.4 Admixtures

ASTM C494 for water reducing (Type A, D, or E), accelerating (Type C), and retarding (Type B or D), to be used only when approved. Calcium chloride shall not be used as an admixture.

2.2.5 Reinforcing Bars

ASTM A615 and ASTM A617/A617M, Grade 60; or ASTM A616/A616M, Grade 60.

2.2.6 Impervious Sheeting

ASTM C171; waterproof paper, clear or white polyethylene sheeting, or polyethylene-coated burlap.

2.2.7 Expansion-Joint Filler

ASTM D1751 or ASTM D1752, 1/2 inch thick, unless otherwise indicated.

2.2.8 Joint Sealants

2.2.8.1 Horizontal Surfaces (3 percent slope, maximum)

       a. ASTM D1190.

2.2.8.2 Vertical Surfaces (greater than 3 percent slope)

ASTM C920, Type M, Grade NS, Class 25, Use T.

2.2.9 Nonshrink Grout

COE CRD-C 621.

PART 3 EXECUTION
3.1 FORMS

ACI 301. Set forms true to line and grade and make mortar-tight. Chamfer above grade exposed joints, edges, and external corners of concrete 3/4 inch, unless otherwise indicated. Before concrete placement, coat the contact surfaces of forms with a nonstaining form coating compound. Do not use mineral oil on formed surfaces to be painted. Prevent concrete damage during form removal. Concrete for footings may be placed in excavations without forms upon inspection and approval by the Government. Excavation width shall be a minimum of 4 inches greater than finished dimensions indicated.

3.2 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301. Provide bars and other reinforcing materials, including wire ties, supports, and other devices necessary to install and secure the reinforcement.

3.2.1 Cover and Splicing

ACI 301, unless otherwise indicated.

3.2.2 Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such items in position before concrete placement. Plumb anchor bolts and check location and elevation. Temporarily fill voids in sleeves with readily removable material to prevent the entry of concrete.

3.3 MEASURING, MIXING, TRANSPORTING, AND PLACING CONCRETE

ACI 304, except as modified herein. ASTM C94; machine mix concrete and provide mandatory batch ticket information for each load of ready mix concrete. Begin mixing within 30 minutes after the cement has been added to the aggregates. Place concrete within 90 minutes of either addition of mixing water to cement and aggregates or addition of cement to aggregates if the air temperature is less than 85 degrees F. Reduce mixing time to 60 minutes if the air temperature is greater than 85 degrees F. Additional water may be added, provided that both the specified maximum slump and water-cement ratio are not exceeded. If the entrained air content falls below the specified limit, add a sufficient quantity of admixture to bring the entrained air content within the specified limits. Do not place concrete when weather conditions prevent proper placement and consolidation; in uncovered areas during periods of precipitation; or in standing water. Prior to placing concrete, remove dirt, construction debris, and water from within the forms. Consolidate concrete slabs greater than 4 inches depth with high frequency, internal, mechanical vibrating equipment supplemented by hand spading and tamping. Consolidate concrete slabs 4 inches or less in depth by tamping, spading, and settling with a heavy leveling straight edge.

3.3.1 Cold Weather

ACI 306R. Provide and maintain 50 degrees F minimum concrete temperature. Do not place concrete when the ambient temperature is below 40 degrees F. Cover concrete and provide with a source of heat sufficient to maintain 50 degrees F minimum while curing.

3.3.2 Hot Weather

ACI 305R. Concrete temperature from initial mixing through final cure shall not exceed 90 degrees F. Cool ingredients before mixing, or substitute chip ice for part of required mixing water or use other suitable means to control concrete temperature to prevent rapid drying of newly placed concrete. Shade the fresh concrete and start curing as soon as the surface of the fresh concrete is sufficiently hard to permit curing without damage.

3.4 SURFACE FINISHES

ACI 301 for repair and finish, unless otherwise specified.

Repair formed surfaces by removing minor honeycombs, pits greater than 1 square inch surface area or 0.25 inch maximum depth, or otherwise defective areas. Provide edges perpendicular to the surface and patch with nonshrink grout. Patch tie holes and defects when the forms are removed. Concrete with extensive honeycomb (including exposed steel reinforcement, cold joints, entrapped debris, separated aggregate, or other defects) which affect the serviceability or structural strength will be rejected, unless correction of defects is approved. Obtain approval of corrective action prior to repair. The surface of the concrete shall not vary more than the allowable tolerances of ACI 301. Exposed surfaces shall be uniform in appearance and finished to a smooth form finish, unless otherwise specified.

3.5 CURING AND PROTECTION

ACI 301. Protect concrete from injurious action by sun, rain, wind, flowing water, frost, mechanical injury, tire marks, and oil stains. Do not allow concrete to dry out from time of placement until the expiration of the curing period. Forms may be removed 48 hours after concrete placement.

3.5.1 Moist Curing

Provide for the removal of water without erosion or damage to the structure.

3.5.1.1 Ponding or Immersion

Continually immerse the concrete throughout the curing period. Water temperature shall not be more than 20 degrees F than the temperature of the concrete. For temperature between 40 and 50 less degrees F, increase the curing period by 50 percent.

3.5.1.2 Fog Spraying or Sprinkling

Provide uniform and continuous application of water throughout the curing period. For temperatures between 40 and 50 degrees F, increase the curing period by 50 percent.

3.5.1.3 Previous Sheeting

Cover the entire surface of the concrete with two thicknesses of wet sheeting. Mats shall be at least as long as the width of the surface to be cured. During application, do not drag the mats over the finished concrete nor over mats already placed. Completely cover surface and edges of the concrete, with a 6-inch overlap over adjacent mats. Wet mats thoroughly and keep continuously wet throughout the curing period.

3.5.2 Impervious-Sheeting Curing

Wet the entire exposed surface thoroughly with a fine spray of water and cover with impervious sheeting throughout the curing period. Lay sheeting directly on the concrete surface and overlap edges 12 inches minimum. Provide sheeting not less than 18 inches wider than the concrete surface to be cured. Secure edges and transverse laps to form closed joints. Repair torn or damaged sheeting or provide new sheeting.

3.5.3 Curing Periods

Allow 7 days.

3.6 SAMPLING AND TESTING

3.6.1 Sampling

ASTM C172. Collect samples of fresh concrete to perform tests specified.

3.6.2 Testing

3.6.2.1 Slump Tests

ASTM C143. Take samples during concrete placement. The maximum slump may be increased as specified with the addition of an approved admixture provided that the water-cement ratio is not exceeded. Perform tests at commencement of concrete placement and for each batch (minimum) or every 10 cubic yards (maximum) of concrete.

3.6.2.2 Air Content

ASTM C173 or ASTM C231. Test air-entrained concrete for air content at the same frequency as specified for

slump tests.

-- END OF SECTION --

