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Use with General Conditions only.  For Standard Specifications, use Section 90-9, “Compressive Strength.”
3.__  COMPRESSIVE STRENGTH CONCRETE

2

PART 1.- GENERAL

3
SUMMARY.‑-

4

Scope.‑-This work consist of furnishing and testing compressive strength portland cement concrete in accordance with the details shown on the plans and these special provision.

5

Whenever the 28‑day design strength shown on the plans is 25 MPa or greater, the concrete shall be considered to be designated by compressive strength.

6

Concrete designated by compressive strength shall be proportioned such that the concrete will conform to the strength shown on the plans or specified in these special provisions.

7

Related work.‑-The requirements of this special provision are in addition to the applicable requirements for concrete (structural work) in "Cast-in-Place Concrete," elsewhere in this Division 3.

8

SUBMITTALS.‑-

9

Mix design.‑-Before using compressive strength concrete, the Contractor shall submit in writing to the Engineer a copy of the mix design.

10

Quality control submittals.‑-When concrete is specified by compressive strength, prequalification of materials, mix proportions, mixing equipment, and procedures proposed for use, will be required prior to the placement of such concrete.  Prequalification shall be accomplished by the submission of acceptable certified test data or trial batch reports by the Contractor.  Prequalification data shall be based on the use of materials, mix proportions , mixing equipment, procedures and size of batch proposed for use in the work.

11

The certified test data and trial batch test reports shall include the following information:

A.  Date of mixing.

B.  Mixing equipment and procedures used.

C.  The size of batch in cubic meters and weight, type and source of all ingredient used.

D.  Penetration of the concrete.

E.  The air content of the concrete if an air-entraining admixture is used.

F. The age at time of testing and strength of all concrete cylinders tested.

12

All certified test data and trial batch reports shall be signed by an official of the firm which performed the tests.

13

When approved by the Engineer, concrete from trial batches may be used in the work at locations where concrete of a lower quality is required.

14

Certified test data.‑-Certified test data, in order to be acceptable, must indicate that not less than 90 percent of at least 20 consecutive 28‑day tests exceed the specified strength, and none of said tests are less than 95 percent of the specified strength.  Strength tests included in such data shall be the most recent tests made on concrete of the proposed mix design and all shall have been made within one year of the proposed use of the concrete.

15

Trial batch reports.‑-Trial batch test reports, in order to be acceptable, must indicate that the average compressive strength of 5 consecutive concrete cylinders, taken from a single batch at not more than 28 days after molding shall be at least 4 MPa greater than the specified 28‑day compressive strength, and no individual cylinder shall have a strength less than the specified strength.

16

Data contained in the report shall be from trial batches which were produced within one year of the proposed use of the specified strength concrete in the project.  Whenever air‑entrainment is required, the air content of trial batches shall be equal to or greater than the air content specified for the concrete without reduction due to tolerances.

17

All tests shall be performed in accordance with either the appropriate California Test methods or the comparable ASTM test methods.  All equipment employed in testing shall be in good condition and shall be properly calibrated.  If test are performed during the life of the contract, the Engineer shall be notified sufficiently in advance of performing the tests in order to witness the test procedures.

18

PART 2.- PRODUCTS (not applicable)

19

PART 3.- EXECUTION

20

FIELD QUALITY CONTROL.‑-

21

Testing.‑-The Contractor shall engage an independent testing agency to conduct field quality control testing in accordance with these special provisions.
22

The compressive strength of concrete will be determined from test cylinders which have been fabricated from concrete sampled in accordance with California Test 539.  Test cylinders shall be molded and initial field cured in accordance with California Test 540.  Test cylinders shall be cured and tested after receipt at the testing laboratory in accordance with California Test 521.  A strength test shall consist of the average strength of 2 cylinders fabricated from material taken from a single load of concrete, except that, if any cylinder should show evidence of improper sampling, molding or testing, said cylinder shall be discarded and the strength test shall consist of the strength of the remaining cylinder.

23

When the concrete is designated by 28-day compressive strength rather than by cement content, the concrete strength to be used as a basis for acceptance will be determined from cylinders cured in accordance with Method 1 of California Test 540.  If the result of a single 28-day compressive strength is below the specified strength but is 95 percent or more of the specified strength, the Contractor shall, at his expense, make corrective changes, subject to approval of the Engineer, in the mixing proportions or in the concrete fabrication procedures, before placing additional concrete, and shall pay to the State $14.00 for each in-place cubic meter of concrete represented by the deficient test.  If the result of a single 28-day test is below 95 percent of the specified strength but is 85 percent or more of the specified strength, the Contractor shall make the aforementioned corrections and pay to the State $20.00 for each in place cubic meter of concrete represented by the deficient test.  In addition, such corrective changes shall be made when the compressive strength of the concrete tested at 7 days indicates, in the judgment of the Engineer, that the concrete will not attain the required compressive strength at 28 days.  All such concrete represented by a single test which indicates a  compressive strength of less than 85 percent of the specified 28-day compressive strength shall be removed in accordance with the provisions in Section 2-1.10, “Removal of Rejected or Unauthorized Work,” of the General Conditions.

24

If the test result indicates a 28-day strength below the specified strength, but 85 percent or more of the specified strength, payments to the State as required above shall be made, unless the Contractor, at his expense obtains and submits sufficient evidence acceptable to the Engineer that the strength of the concrete placed in the work meets or exceeds the specified strength 28-day compressive strength.  If the test result indicates a 28-day compressive strength below 85 percent, the concrete represented by such test will be rejected, unless the Contractor, at his expense, obtains and submits evidence acceptable to the Engineer that the strength and quality of the concrete placed in the work are acceptable.  If such evidence consists of cores taken from the work, the cores shall be obtained and tested in accordance with specifications of ASTM Designation:  C 42.

25

No single 28‑day strength test shall represent more than 230 m3.

