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USE IN CONJUNCTION WITH STORED SPECIFICATION 1006PCC
*

(912SHTCT, 04/09/15)
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 either the dry mix process or the wet mix process.

The dry mix process shall consist of thoroughly mixing a proportional combination of dry fine aggregate and Portland cement; conveying the mixture through a delivery hose to a special nozzle where water is added and mixed with the other materials immediately prior to its discharge from the nozzle.

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.

912-2.01

Portland Cement and Water:  of the Standard Specifications is revised to read:
Portland cement and mixing water shall conform to the requirements of Subsections 1006-2.01 and 1006-2.02, respectively.
912-2.02(A)
Fine Aggregate:  of the Standard Specifications is revised to read:
Fine aggregate shall conform to the requirements of Subsection 1006‑2.03(B).  

912-2.03

Admixtures:  of the Standard Specifications is revised to read:
Admixtures shall conform to the requirements of Subsection 1006‑2.04.
Air-entraining admixtures will be required for shotcrete placed at an elevation of 3,000 feet or above.  Air content will be measured in accordance with AASHTO T 152.

When the wet‑mix process is used, the air content will be measured just prior to pumping, and shall not be less than 7 percent nor more than 10 percent.

When the dry‑mix process is used, the air content will be measured from the in‑place material that has been shot, and shall not be less than 4 percent nor more than 7 percent.

912-2.05

Equipment:  the last paragraph of the Standard Specifications is revised to read:
Equipment for use with the wet mix process shall be the pneumatic feed type; however, a positive displacement type may be used if permitted in writing by the Engineer.  The pneumatic feed type shall be capable of discharging the concrete or premixed mortar accurately, uniformly, and continuously through the delivery hose and to the gunning nozzle.  The nozzle shall be fitted with an air ring for injecting additional compressed air into the flow of material.  The size of the delivery hose shall be within the range of 1‑1/4 to 2‑1/2 inches.

912-3.01

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

(A)

Dry Mix Process:

Dry mix material shall consist of one part Portland cement to not more than four parts fine aggregate, measured either by weight or by volume.  The fine aggregate shall contain not less than 3 percent nor more than 6 percent moisture by weight.

The cement and fine aggregate shall be thoroughly mixed before being charged into the delivery equipment.  If the contractor uses a drum‑type mixer, the mixing time shall be not less than one minute.  The mixed material shall be utilized promptly after mixing.  Any unused material that stands more than 45 minutes will be rejected and removed from the work site.


(B)

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.

912-3.05

Placement:  the title and first paragraph of the Standard Specifications is revised to read:
912-3.05

Placement of Shotcrete:
The velocity of the shotcrete as it leaves the nozzle shall be maintained uniform and at a rate approved by the Engineer for the given job conditions.  The nozzle shall be held perpendicular to the working surface and at a proper distance, generally between 2 and 5 feet, to ensure maximum compaction with minimum rebound of the shotcrete.

912-3.06

Testing:  the last paragraph of the Standard Specifications is revised to read:
The three cores will be tested by the Engineer for 28‑day compressive strength in accordance with Arizona Test Method 317.  Unless otherwise specified, the cores shall have an average compressive strength of at least 3,000 pounds per square inch.
912-3.07

Construction Joints:  of the Standard Specifications is revised to read:
Construction joints shall be tapered to a shallow edge of 1 inch thick over a width of 1 foot, except where the joint will be subjected to compressive loading.  If such is the case, or if joints are at slab intersections, full depth vertical joints shall be constructed and special care taken to avoid or remove trapped rebound at the joint.  The entire joint shall be thoroughly cleaned and wetted prior to the application of additional shotcrete.

912-3.08

Finishing:  the second paragraph of the Standard Specifications is revised to read:
Unless otherwise specified, the surface of the shotcrete shall have a natural gun finish.

912-4


Method of Measurement:  the second paragraph of the Standard Specifications is revised to read:
No measurement will be made of unexposed surfaces such as support slabs at joints, integral curb faces, or cut‑off walls.

912-5


Basis of Payment:  of the Standard Specifications is revised to read:
Payment for shotcrete will be made at the contract unit price per square yard, complete in place, including excavating, backfilling, fine grading, compaction, and reinforcement.
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