CONSTRUCTION SPECIFICATION
260. REINFORCED CONCRETE FOR MINOR STRUCTURES
 1.
SCOPE
The work shall consist of furnishing, forming, placing, finishing, and curing reinforced concrete as required to construct the minor structures to the dimensions, lines, and grades as shown on the drawings.

 2.
MATERIALS
Cement shall be Type II Portland Cement unless otherwise specified and shall be free of lumps and partially set masses.

Water used in mixing or curing concrete shall be clean and free from injurious amounts of oil, salt, acid, alkali, organic matter, or other deleterious substances.

Aggregate shall be clean, hard, strong and durable, natural or crushed stone, free from dirt and other substances deleterious to concrete.  The fine and coarse aggregate shall be a well-graded mix approved by the Engineer.  The maximum size of aggregate shall not exceed 1 1/2 inches.

Air Entrainment may be used, however, the air content shall not be more than 6 percent.

Steel Reinforcing Bars shall be deformed bars conforming to the requirements of the current ASTM Designation A 615.  All reinforcement shall be free from rust, oil, grease, paint, or other deleterious matter.  Welded wire reinforcing, when used, shall conform to the requirements of the current ASTM Designation A 185.

Curing Compound shall conform to the requirements ASTM C 309 for the type specified.

 3.
PROPORTIONING
Concrete shall be proportioned to include not more than 6 gallons of water per sack of cement nor less than 5 sacks of cement per cubic yard of concrete.  Concrete compressive strength shall be 3,000 psi at 28 days unless otherwise specified.  The Engineer may approve changes in the design mix to yield the required strength.

 4.
MIXERS AND MIXING
Concrete shall be uniform and thoroughly mixed when delivered to the work.  Variations in slump of more than 1 inch within a batch will be considered evidence of inadequate mixing and shall be corrected by increasing mixing time or other means.

For stationary mixers, the mixing time after all cement and aggregates are in the mixer drum shall be not less than 1 minute.  When concrete is mixed in a truck mixer, the number of revolutions of the drum or blades at mixing speed shall be not less than 70 nor more than 100.

 5.
FORMS
Forms shall conform to the shapes, lines, and dimensions as shown on the drawings.  They shall be braced and/or tied together so as to maintain position and shape and be sufficiently tight to prevent leakage of mortar.  Forms shall be cleaned of debris, and coated with a non-staining form release agent before being set into place.

Forms shall not be removed without the approval of the Engineer.

 6.
REINFORCING STEEL AND EMBEDDED ITEMS
Items to be embedded in the concrete shall be positioned accurately and firmly anchored to prevent displacement during placement of concrete.  The reinforcing steel shall be, cut, bent, and placed as shown on the drawings.  Any bars with kinks, cracks, or improper bends will be rejected.  Splices will be made at locations shown.  Splice lengths shall be for minimum of 30-diameters of the bars or as shown on the drawings.  Tack welding of bars will not be permitted.  Steel Reinforcement shall be secured in position to prevent any displacement during the placing of concrete.

 7.
CONVEYING AND PLACEMENT
No concrete shall be placed until the subgrade, forms, and reinforcing steel have been inspected and approved by the Engineer.

Concrete shall be delivered to the site and discharged into the forms within 1 1/2 hours after the introduction of the cement to the aggregates.  In hot weather or under conditions contributing to quick stiffening of the concrete or when the temperature of the concrete is 85o F or above, the time between the introduction of the cement to the aggregates and discharge shall not exceed 45 minutes.  The Engineer may approve a longer time, providing the setting time of the concrete is increased a corresponding amount by the addition of a set retarding admixture approved by the Engineer.

The concrete shall be deposited as closely as possible to its final position and shall be worked into the corners and angles of the forms and around all reinforcement and embedded items in a manner to prevent segregation of aggregates or excessive laitance.  The depositing of concrete shall be regulated so that the concrete may be consolidated with a minimum of lateral movement.

Concrete shall not be dropped more than 5 feet vertically unless suitable equipment is used to prevent segregation.

Consolidation of concrete may be accomplished by means of internal type mechanical vibrators, rodding, spading, or hand tamping.

 8.
CONCRETING IN COLD WEATHER

Concrete shall not be mixed nor placed when the daily minimum atmospheric temperature is less than 40o F unless facilities are provided to prevent the concrete from freezing.  The use of accelerators or antifreeze compounds will not be allowed.

 9.
CONCRETING IN HOT WEATHER
The Contractor shall apply effective means to maintain the temperature of the concrete below 90o F during mixing, conveying and placing.

10.
CONSTRUCTION JOINTS
Construction joints shall be provided as shown in the drawings or as approved by the Engineer.  Joints shall be thoroughly cleaned and laitance removed before a new placement is made.  Each joint shall be wetted immediately before the placing of new concrete.

11.
FINISHING
After the concrete has been consolidated, the unformed surfaces shall be given a float finish.  

Immediately after form removal, formed surfaces shall be cleaned of all defective concrete and effectively repaired.

12.
PROTECTION AND CURING
Concrete shall be prevented from drying for a curing period of at least seven (7) days after it is placed.  Exposed surfaces shall be kept continuously moist for the entire period.  Moisture shall be maintained by sprinkling, flooding, or fog spraying, or by covering with continuously moistened canvas, cloth, mats, straw, earth or other approved material.  For formed surfaces, the protection may be accomplished by leaving the forms in place and keeping them wet for the entire curing period.

In lieu of water curing, the concrete shall be cured by spraying with an approved curing compound at a uniform rate of not less than one gallon per 150 square feet of surface.  The curing compound shall be applied in an approved manner as soon as practicable after the concrete is finished.  All surfaces shall be kept moist until the compound is applied.

 13.
MEASUREMENT AND PAYMENT
For items of work for which specific unit prices are established in the contract, the measurement of the concrete will be to the neat lines shown on the drawings and computed to the nearest 0.1 cubic yard.  No deduction in volume will be made for chamfers, rounded or beveled edges or for any void or embedded item that is less than 3 cubic feet in volume.  Payment will be made at the contract unit price per cubic yard of concrete and shall include payment for steel reinforcement.  Payment will constitute full compensation for all labor, materials, equipment, tools, and all other items necessary and incidental to the completion of the work.

Compensation for any item of work described in the contract but not listed in the bid schedule will be included in the payment for the item of work to which it is made subsidiary.  Such items and the items to which they are made subsidiary are identified in Section 14.
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