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Add SSP S8-C05 in Climate Area III requiring that entrained air shall not be less than 6.0 ± 1.5 percent.  Refer to Appendix 4C of the PS&E Guide for area description.

LIGHTWEIGHT CONCRETE

Lightweight concrete shall be composed of portland cement, lightweight coarse and fine aggregates, admixtures if used, and water, proportioned and mixed as specified in these special provisions.

2*.  Add description of locations where lightweight concrete is required.

Concrete for _____________________ shall be lightweight concrete.

3.  Use for precast members.

When precast concrete members are manufactured at the permanent plant of a manufacturer of precast concrete members, the mix proportions of the lightweight concrete shall be determined by the Contractor.  Trial batches and prequalification of the materials, mix proportions, mixing equipment, and procedures will be required.

4

The fine aggregate portion of the lightweight concrete mix shall consist of lightweight fine aggregate, natural sand or manufactured sand fine aggregate, or a combination thereof, as required to comply with the air-dry unit mass requirements of these special provisions.

5

Lightweight concrete shall have not less than the 28-day compressive strength shown on the plans.  Compressive strength shall be determined from test cylinders sampled, molded, cured, and tested in conformance with the provisions in Section 90‑9, "Compressive Strength," of the Standard Specifications.

6

Prequalification by the submission of certified test data or trial batch test reports in conformance with the provisions in Section 90‑9, "Compressive Strength," of the Standard Specifications will be required for lightweight concrete.

7

The prequalification data or reports required herein and the proposed mix design, based on the recommendations of the lightweight aggregate manufacturer, shall be furnished to the Engineer, in writing, not less than 42 days in advance of placing lightweight concrete.  The mix design shall list the type, brand, mass, and absolute volume of each ingredient for each type and strength of concrete proposed for use.  The mass for each aggregate shall be reported in a surface dry condition, including moisture absorbed in the aggregate, or oven-dry condition, or for the condition proposed for use, and shall be adjusted at the time of batching to compensate for surface moisture and for absorbed moisture.  The batching equipment shall be subject to approval by the Engineer.  The mix design shall be accompanied by written verification that arrangements have been made for the Engineer to obtain samples as required for testing purposes.  Samples of lightweight aggregates will not exceed 230 kg {500 pounds} for each separate grading.

8

The absolute volume of coarse aggregate shall be limited to that volume which permits the mixing, transporting, placing, consolidating, and finishing of the concrete without segregation.  For site-cast concrete, the absolute volume of coarse aggregate shall not exceed 0.37‑cubic meter {10 cubic feet} per cubic meter {cubic yard} of concrete.

9.  Masses listed are for general applications and may be reduced to approximately 1600 kg/m3 {100 lbs/cu.ft}. when required by the Division of Structure Design.  See Memo to Designers 21‑47.

The air-dry unit mass of lightweight concrete furnished for each mix design used shall be a single mass, selected by the Contractor, within the limits of 1750 kg to 1840 kg {109 to 115 pounds} per cubic meter {cubic foot} for concrete which is to be prestressed, and within the limits of 1670 kg to 1760 kg {104 to 110 pounds} per cubic meter {cubic foot} for non-prestressed concrete.  The Contractor shall furnish certified copies of the manufacturer's test reports showing the fresh concrete unit mass that is anticipated to result in the air-dry unit mass selected by the Contractor.  The unit mass of fresh concrete produced for use in the work shall not vary from the mass shown in the test report by more than 65 kg {4 pounds} per cubic meter {cubic foot}.  The unit mass of fresh concrete shall be determined in conformance with the requirements in California Test 518.  The air-dry unit mass shall be determined in conformance with the requirements in ASTM Designation:  C 567, except that the drying time shall be 90 days.

10

Lightweight aggregates shall conform to the requirements in ASTM Designation:  C 330, and the following requirements:

A.
Lightweight aggregates shall be rotary kiln expanded shale or clay having a surface sealed by firing.  The coarse aggregate shall not be crushed after firing except that aggregate that is 19 mm {3/4 inch} in size and smaller may be crushed to the extent necessary to produce the required coarse aggregate grading.  The final coarse aggregate size shall not exceed 19 mm {3/4 inch}.

B.
The splitting tensile strength and the drying shrinkage requirements of ASTM Designation:  C 330 shall not apply.

C.
The shrinkage characteristics of lightweight aggregates shall be such that the drying shrinkage of lightweight concrete produced therefrom, when tested in conformance with the requirements in California Test 537, shall be not more than 0.040‑percent after 14 days of drying.

D.
Lightweight aggregates shall have not more than 5 percent loss when tested for soundness in conformance with the requirements in California Test 214.

E.
Natural sand and manufactured sand fine aggregates, portland cement, water, and admixtures shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications.

11

Proportioning of lightweight concrete shall conform to the provisions in Section 90‑5, "Proportioning," of the Standard Specifications and to these special provisions.

12

Lightweight concrete shall have good workability and other properties such that proper placement, consolidation, and finishing are obtained.

13

The aggregates shall be uniformly pre-wetted or presaturated in such a manner that uniform penetration of the concrete will be maintained.  Presaturation by thermal, vacuum, or equivalent methods will be required for lightweight aggregate in concrete which is to be pumped.

14

Portland cement, aggregates, water, and admixtures shall be proportioned to produce lightweight concrete containing not less than 350 kg {590 pounds} nor more than 500 kg {843 pounds} of cement per cubic meter {cubic yard}, except that concrete used in roadway deck slabs and slab spans for highway bridges shall contain not less than 400 kg {674 pounds} per cubic meter {cubic yard}.  Penetration of lightweight concrete produced for use in the work shall conform to the provisions in Section 90‑6.06, "Amount of Water and Penetration," of the Standard Specifications.  The use of admixtures shall conform to the provisions in Section 90‑4, "Admixtures," of the Standard Specifications, except that the Contractor may provide for a total air content of freshly mixed concrete of not more than 6 percent.  The proportions shall be such that the concrete will conform to the strength shown on the plans or specified in these special provisions.

15

Penetration measurements will be made by a lightweight ball penetrator in conformance with the requirements in California Test 533.

16

The air content of the freshly mixed lightweight concrete will be determined in conformance with the requirements in ASTM Designation:  C173.

17

Lightweight fine aggregate and natural sand shall be batched by mass.  Lightweight coarse aggregate shall be batched either by mass or by volumetric methods.  If volumetric methods are used, the batching equipment shall include provisions whereby the Engineer may check the mass of each size of aggregate in the batch.

18

When lightweight concrete is to be finished in conformance with the provisions in Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications, the mix shall be designed to result in the required deck finish.

19

After acceptance by the Engineer, materials and batch proportions shall not be altered during the work, except as necessary to maintain the approved cement factor and unit mass.  The cement content of individual batches for use in the work shall be not more than 9 kg {15 pounds} per cubic meter {cubic yard} less than, nor more than 15 kg {25 pounds} per cubic meter {cubic yard} greater than the approved cement factor.

20

Mixing and transporting lightweight concrete shall conform to the provisions in Section 90‑6, "Mixing and Transporting," of the Standard Specifications.

21

Lightweight concrete shall be placed, finished, cured, and protected in conformance with the provisions in Section 51, "Concrete Structures," and Section 90, "Portland Cement Concrete," of the Standard Specifications.

22

Each trial batch shall be disposed of outside the highway right of way in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.  The quantities of trial batch lightweight concrete will not be included in any contract item of work, and full compensation for furnishing, producing, and disposing of trial batches shall be considered as included in the contract price paid for the item of lightweight concrete involved, and no additional compensation will be allowed therefor.

23

Lightweight concrete will be measured and paid for in conformance with the provisions in Section 90‑11, "Measurement and Payment," of the Standard Specifications.

