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SECTION 912	SHOTCRETE:

912-1			Description: of the Standard Specifications is revised to read:

The work under this section shall consist of furnishing all materials and applying shotcrete on prepared surfaces at the locations and in accordance with the details shown on the plans and the requirements of the specifications.

Shotcrete shall be mortar or concrete conveyed through a hose and pneumatically applied using the wet mix process.

The wet mix process shall consist of premixing by mechanical methods a proportional combination of Portland cement, supplementary cementitious material, aggregate, and water required to produce mortar or concrete; conveying the mortar or concrete through the delivery hose to the special nozzle where additional compressed air is added at the nozzle prior to its discharge.

912-2.03		Admixtures: of the Standard Specifications is revised to read:

Admixtures shall conform to the requirements of Subsection 1006‑2.04 of the specifications.

Air-entraining admixtures will be required for shotcrete placed at an elevation of 3,000 feet or above and the air content shall be 7 percent plus or minus 2 percent, when measured prior to pumping. At other elevations, air entraining admixtures may be used at the discretion of the contractor/mix designer and shall conform to the approved mix design.  Air content will be measured in accordance with AASHTO T 152.

912-2				Materials and Equipment:  of the Standard Specifications is modified to add:

912-2.07			Synthetic Fiber:

Microfiber may be used for control of plastic shrinkage. Macrofiber may be used to provide the residual strength. The dosage rate of either product shall be as specified by the mix design.

Fibers shown on the Department’s Approved Product List (APL) and meeting the requirements specified herein shall be used as reinforcement. Copies of the most current version of the APL are available on the internet from the ADOT Research Center through its Product Evaluation Program. Fibers other than those listed on the APL that meet with the requirements specified herein may be considered for use as specified in Subsection 106.14 of the specifications, upon Engineer’s approval.

Fiber reinforcement shall conform to the requirements of ASTM C1116 and ASTM D7508. Fiber reinforcement shall be polymeric, made from 100 percent virgin materials, non-corrosive, non-magnetic, and 100 percent alkali free.

Microfiber shall have a diameter of less than 0.012 in. (0.3 mm) and be clearly defined as a microfiber on the manufacturers technical data sheets. 

Macrofiber shall have a minimum diameter of 0.012 in. (0.3 mm) and be clearly defined as a macrofiber on the manufacturers technical data sheets

The specific type, size, and quantity of fiber shall be determined by the mix designer and approved by the Engineer.

912-3.01		Proportioning and Mixing:  of the Standard Specifications is revised to read:

	(A)		Wet Mix Process:

		(1)	Premixed Mortar:

Premixed mortar shall consist of not less than 564 pounds of combined Portland cement and supplementary cementitious material per cubic yard, fine aggregate, chemical and/or air-entraining admixtures, and water mixed to a desired consistency, generally to a slump in the range of 1‑1/4 to 4 inches.

The material may be mixed at a central mixing plant or at the project site.  If mixing is done at the project site, the mixer shall be capable of thoroughly mixing the specified materials in sufficient quantity to maintain continuous placing of the mortar.

		(2)	Concrete:

The contractor shall determine the mix proportions and shall furnish concrete for pneumatic placement which contains a minimum of 658 pounds of combined Portland cement and supplementary cementitious material per cubic yard of concrete and which attains a minimum 28‑day compressive strength of 3,000 pounds per square inch, unless otherwise specified.  Fine aggregate and coarse aggregate shall conform to the requirements of Subsection 912‑2.02.  The total mix shall contain 15 to 20 percent coarse aggregate, by weight.  The water/cementitious material ratio shall not exceed 0.50.  In no case shall the slump be greater than 4 inches.

If ready‑mixed concrete is used, it shall conform to the requirements of ASTM C 94.

If microfiber is used in the mix design, the dosage rate shall be determined to provide a minimum of 40% reduction in plastic shrinkage cracking when tested in accordance with ASTM C1579.

If macrofiber is used in the mix design, the dosage rate shall be determined to meet either the average equivalent flexural strength, or residual strength at a deflection of L/150, fd150 determined in accordance with ASTM C1609, using a load support apparatus compliant with the requirements of ASTM C1812

912-3.04			Steel Reinforcement: of the Standard Specifications is revised to read:

Reinforcement shown on the plans shall consist of continuous steel reinforcement conforming to the requirements of Section 605 of the specifications or synthetic fiber reinforcement meeting requirements of Subsection 912-3.01 of the specifications which meet or exceed the performance of the steel required in Section 605 of the specifications.

912-3.08		Finishing: of the Standard Specifications is revised to read:

The shotcrete shall be placed as nearly as practicable to the required thickness and shape outlined by forms and ground wires. Unless otherwise specified, the surface of the shotcrete shall have a natural gun finish.
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