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Use for shotcrete, other than bolsters, with a strength requirement shown on the plans.  For applications on other than flat surfaces, e.g. walls, abutment seat extenders, infill walls, etc., a full scale prototype should be required for prequalification in lieu of test panels.

Use with SSP 52-600.

Insert in the special provisions as 53-100.

10‑1.__  SHOTCRETE

Shotcrete shall conform to the provisions in Section 51, "Concrete Structures," and Section 53, "Shotcrete," of the Standard Specifications and these special provisions.

2

Shotcrete operations shall completely encase all reinforcement and other obstructions shown on the plans.  Exceptional care shall be taken to properly encase the reinforcement and other obstructions with shotcrete.

3.  List construction of preconstruction shotcrete test panels in order of work, SSP 05-500.

Attention is directed to the section, "Order of Work," in these special provisions regarding furnishing preconstruction shotcrete test panels.

4

Except for finish coats, shotcrete shall be applied by the wet-mix process only.

5

Finish coats, applied by the dry-mix process, may be used only when approved by the Engineer.

6

Shotcrete shall have a minimum compressive strength of 22.5 MPa at 28 days or as shown on the plans, whichever is greater.  No shotcrete work shall be performed prior to verification by the Engineer of the required compressive strength.

7

Splicing of reinforcing bars No. 22 or larger in shotcrete shall be by butt splicing only.

8

The Contractor shall be responsible for obtaining and testing all required preconstruction and production test cores.  All coring and testing shall be at the Contractor's expense and performed in the presence of the Engineer, unless otherwise directed.  The Engineer shall be notified a minimum of 24 hours prior to the Contractor performing any coring or testing operations.

9

All cores shall be obtained and tested for compressive strength in conformance with the requirements in ASTM Designation: C 42.  Cores used for determining compressive strength shall not contain any bar reinforcement or other obstructions.  The testing shall be performed at an independent testing facility approved by the Engineer.  A copy of the test results shall be furnished to the Engineer within 5 days following completion of testing.

10

All test panels shall become the property of the Contractor and shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

11

PRECONSTRUCTION REQUIREMENTS

Prior to performing shotcrete work, the Contractor shall construct at least 2 preconstruction shotcrete test panels for each mixture being considered unless otherwise specified.
12

The nozzleperson shall have a minimum of 3000 hours experience as a nozzleperson on projects with a similar application.

13

At least 10 working days prior to constructing any shotcrete test panels, the Contractor shall submit to the Engineer for approval, a Quality Control Plan (QCP) for the proposed method of shotcrete placement.  The plan shall include the following:

A.
The number and qualifications of nozzlepersons available to place shotcrete, the number of nozzlepersons on-site at any time during the shotcrete placement, description of their work schedule, and the procedures for avoiding fatigue of any nozzleperson.

B.
The proposed method of placing shotcrete, including, but not limited to, application rates, details of any proposed construction joints and their locations, and methods for achieving the required thickness and surface finish.

C.
The procedure for curing shotcrete surfaces.

D.
The description of a debris containment system, to be used during the cleaning of bar reinforcing steel and concrete and placing of shotcrete, as required to provide for public safety.

14

The Engineer shall have 10 working days to review and approve the QCP submittal after a complete plan has been received.  No construction of shotcrete test panels shall be performed until the QCP is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance, and if, in the opinion of the Engineer, the Contractor’s controlling operation is delayed or interfered with by reason of the delay in approving the QCP, the delay will be considered a right of way delay in conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

15

Preconstruction shotcrete test panels shall be constructed by the nozzlepersons and application crew scheduled to do the work, using equipment, materials, mixing proportions, ambient temperatures and procedures proposed for the work.  The preconstruction shotcrete test panels shall conform to the following:

A.
One shotcrete test panel, of the size determined by the Contractor, shall be unreinforced and shall have 3 cores taken from it and tested for compressive strength.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.  The test panel shall be identified and submitted to the Engineer with the test results including a description of the mixture, proportions, and ambient temperature.

B.
One shotcrete test panel shall have the same (1) thickness, (2) bar size and amount of bar reinforcement or other obstructions and (3) positioning of bar reinforcement or obstructions as the most heavily reinforced section of shotcrete to be placed.  The test panel shall be square with the length of the sides equal to at least 3 times the thickness of the most heavily reinforced section of shotcrete to be placed, but not less than 750 mm.  After a minimum 7 days of cure, the test panel shall be broken by the Contractor, in the presence of the Engineer, into pieces no larger than 250 mm in greatest dimension.  The surfaces of the broken pieces shall be dense and free of laminations and sand pockets, and shall verify that the bar reinforcement or other obstructions are completely encased.

C.
Both test panels shall be cured under conditions similar to the actual work.

D.
At the option of the Contractor, cores to be used for determining the compressive strength may be taken from the reinforced test panel described above in lieu of making a separate unreinforced test panel as described above.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring or contains bar reinforcement or other obstructions, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.  If cores are taken from the reinforced test panel, the panel shall not be broken into pieces, as described above, until it has cured for a minimum of 14 days.

16.  Use when full scale prototype is not required

The requirements for constructing preconstruction shotcrete test panels may be eliminated, when approved by the Engineer, if a test panel report and certified compressive strength test data are furnished from a State highway project with a similar application of approximately equal thickness, including similar amounts and placement of reinforcement or other obstructions.  The nozzle person, proposed to be used, shall have constructed the test panel described in the test panel report.  The test panel report shall list the names of the application crew, equipment used, materials, mixing proportions, ambient temperatures and procedures used to make the test panels.  The certified compressive strength test data shall be for cores taken from the same test panels.

17

PLACING

An air blowpipe shall be used during shotcrete placement to remove rebound, overspray and other debris from the areas to receive shotcrete.

18

Construction joints shall be tapered, and shall conform to the provisions in Sections 51‑1.13, "Bonding," of the Standard Specifications.

19

All overspray and rebound shall be removed prior to final set and before placement of shotcrete on adjacent surfaces.

20

Rebound or any other material which has already exited the nozzle shall not be reused.

21

Shotcrete shall be cured in conformance with the provisions of Section 90‑7.03, "Curing Structures," of the Standard Specifications.

22

When a finish coat is to be used, all loose, uneven or excess material, glaze, and rebound shall be removed by brooming, scraping, or other means and the surface left scarified.  Any surface deposits which take a final set shall be removed by abrasive blasting.  Prior to placing the finish coat, the receiving surface shall be washed down with an air-water blast.

23.  Use when cast-in-place concrete is shown on plans next to shotcrete.

Shotcrete extending into the space shown on the plans for cast-in-place concrete shall be removed.

24

TESTING AND ACCEPTANCE

At least 3 production shotcrete test cores shall be taken from each 30 square meters or portion thereof of shotcrete placed each day.  The cores shall be 76 mm in diameter.  The location where cores are to be taken will be designated by the Engineer.  Test cores shall be identified by the Contractor and a description of the core location and mixture, including proportions, shall be submitted to the Engineer with the test cores, immediately after coring.  Cored holes shall be filled with mortar in conformance with the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications.

25

Upon receipt of the cores, the Engineer will perform a visual examination to determine acceptance, as described below.  Within 48 hours after receipt, the Engineer will return the cores to the Contractor for compressive strength testing.

26

The compressive strength test shall be performed using the shotcrete production test cores described above.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.

27

The basis of acceptance for production shotcrete test cores shall be (1) that the core is dense and free of laminations and sand pockets, and shows that the reinforcement or other obstructions are completely encased and (2) the same as specified for test cylinders in the fourth and fifth paragraphs of Section 90‑9.01, "General," of the Standard Specifications.

28

If any production test core shows signs of defective shotcrete as described in (1) above, the shotcrete represented by such test core will be rejected, unless the Contractor, at the Contractor’s expense, obtains and submits evidence acceptable to the Engineer that the strength and quality of the shotcrete placed in the work are acceptable.

29

The surface finish of the shotcrete shall conform to the provisions of Section 51‑1.18, "Surface Finishes," of the Standard Specifications.

30

MEASUREMENT AND PAYMENT

Full compensation for the Quality Control Plan, constructing and breaking test panels, furnishing and testing cores and patching cored holes shall be considered as included in the contract price paid per cubic meter for shotcrete and no additional compensation will be allowed therefor.

