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MS-AZ-530
Material Specification 
MS-AZ-530	Concrete

1 Scope
This specification governs the quality of concrete mixes including fine aggregate and coarse aggregate, Portland cement, supplementary cementitious materials, chemical admixtures, curing compounds, preformed expansion joint filler, and sealing compounds for joints.

2 Materials
Concrete mixes shall be composed of some or all of the following materials:

Portland cement – Portland cement shall conform to the requirements of ASTM Specification C150 for the specified types of cement. Type IIA shall be used, unless another type is specified on the drawings.

Fine and Coarse aggregate – Aggregates shall conform to the requirements of ASTM Specification C33 for the specified sizes. Aggregates that fail to meet any requirement may be accepted only when either:
a. The specified alternate conditions of acceptance can be proven before the aggregates are used on the job and within a period such that no work under the contract will be delayed by the requirements of such proof; or

b.	The specification for concrete expressly contains a provision of special mix requirements to compensate for the effects of the deficiencies.

The potential reactivity of aggregates with the alkalies in cement shall be evaluated by petrographic examination and, where applicable, the chemical method of test, ASTM Designation C289, or by the results of previous tests or service records of concrete made from similar aggregates from the same source. The standards for evaluating potential reactivity shall be as described in ASTM Specification C33, appendix A1.

Aggregates indicated by any of the above to be potentially reactive shall not be used except under one of the following conditions:
a. Applicable test results of mortar bar tests made according to ASTM Method C227 are available which indicate an expansion of less than 0.10 percent at 6 months in mortar bars made with cement containing not less than 0.8 percent alkalies expressed as sodium oxide; or

b.	Concrete made from similar aggregates from the same source has been demonstrated to be sound after 3 years or more of service under conditions of exposure to moisture and weather similar to those anticipated for the concrete under these specifications.

[bookmark: _GoBack]Aggregates indicated to be potentially reactive, but within acceptable limits as determined by mortar bar test results or service records, shall be used only with low alkali cement, containing less than 0.60 percent alkalies expressed as sodium oxide.

Fiber mesh – Fiber Mesh material shall be 100 percent virgin polypropylene fibrillated fibers containing no reprocessed olefin materials. Material shall meet the requirements of ASTM C1116 and ASTM C1399, with an average minimum Residual Strength of 40 psi (4 beams from a single batch). The individual fibers shall have a graded length of 1/2 inch to 3/4 inch. The fibers shall be blended into the concrete mix according to the manufacturer’s instructions.

Water – Water shall be clean and free from harmful chemicals (suitable for drinking)

Supplementary cementitious materials – Fly ash used as a partial substitution of Portland cement shall conform to the requirements of ASTM C618, Class C or F except the loss on ignition shall not exceed 3 percent, unless otherwise specified. Lot-to-lot variation in the loss on ignition shall not exceed 1 percent. When specified, fly ash shall conform to one or more of the supplementary optional physical requirements listed in ASTM C618.

Blast-furnace slag used as a partial substitution of Portland cement shall conform to ASTM Standard C989 for ground granulated blast-furnace slag.


Chemical admixtures – 
a. Air-entraining admixtures shall conform to the requirements of ASTM Specification C260 – Air Entraining Admixtures for Concrete.

b. Water-reducing and/or set-retarding admixtures shall conform to the requirements of ASTM Specification C494, Types A, B, D, F, or G.

c. Plasticizing or plasticizing and retarding admixtures shall conform to ASTM C 494, Types F or G, or C 1017 as applicable.

d. Accelerating or water-reducing and accelerating admixtures shall be noncorrosive and conform to the requirements of ASTM Specification C 494, Types C and E. The manufacturer shall provide long-term test data results from an independent laboratory verifying that the product is noncorrosive when used in concrete exposed to continuously moist conditions.

Curing Compounds – The quality of liquid membrane-forming compounds suitable for spraying on concrete surfaces to retard the loss of water during the concrete curing process shall meet the requirements of either ASTM Specification C 309 or C 1315. If Type 1 is specified, a fugitive dye shall be used.

Preformed expansion joint fillers – Preformed expansion joint filler shall conform to the requirements of ASTM Specification D1752, Type I, Type II, or Type III, unless bituminous type is specified. Bituminous type preformed expansion joint filler shall conform to the requirements of ASTM Specification D994, or D1751.

Sealing compound for filling joints – The compound shall be a cold-application material unless otherwise specified and shall be a single component or multiple component type. The sealing compound shall conform to the requirements of one of the following specifications:
· ASTM Specification C990—Joints for concrete pipe, manholes, and precast box sections using preformed flexible joint sealants.
· ASTM Specification C877—External sealing bands for noncircular concrete sewer, storm drain, and culvert pipe.
· ASTM Specification D6690—Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements. 
· ASTM Specification C920—Elastomeric joint sealants for cold applied sealing and caulking of joints on mortar and concrete structures not subject to fuel spills. Use type S or M, grade NS for vertical joints; type S or M, grade P or NS for horizontal joints. For class 25, use M, quality materials shall be used for both vertical and horizontal joints unless otherwise specified.

The sealing compound if used with other joint material, such as fillers or gaskets, shall be compatible.

3. 	Handling and Measuring Materials
Materials shall be stored and handled so that they are protected from degradation, segregation, contamination, or intermixing before measurement.  

Cement that is partially hydrated or otherwise damaged will be rejected.

Scales for weighing aggregates and cement shall be beam or springless dial type, clean and operating within 1 percent accuracy for cement and 2 percent accuracy for aggregates.

All curing compounds shall be delivered to the site of the work in the original container bearing the name of the manufacturer and the brand name. The compound shall be stored in a manner that prevents damage to the container and protects water-emulsion types from freezing.
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