Concrete Masonry Bridges Lightweight, Item SPV.0035.xx.

A  Description

This special provision describes furnishing and placing lightweight concrete masonry for the open grid bridge deck conforming to standard spec 502.

B  Materials

This work requires that the open-grid deck be filled with lightweight concrete masonry having a maximum plastic unit weight of 120 pounds per cubic foot.  The lightweight concrete shall have a minimum compressive strength of 4,000 psi at 28 days.  The contractor is responsible for the lightweight concrete mix design.  

Submit the concrete mix design, including all required test data, to the engineer for approval.
B.1 Lightweight Coarse Aggregate

Lightweight coarse aggregate shall conform to AASHTO M195.  When tested in accordance with AASHTO M104 using magnesium sulfate, the loss of lightweight aggregate in 5 cycles of the accelerated soundness test shall not exceed 8 percent.  The drying shrinkage of concrete specimens prepared and tested conforming to section 8.4 of AASHTO M195, shall not exceed 0.07 percent.  The resistance to degradation of the coarse aggregate, when tested conforming to AASHTO T96, shall not exceed a loss of 50% in 500 cycles.
The lightweight aggregate producer shall furnish test reports from an independent testing laboratory certifying that concrete made from the aggregate and containing approximately 6 percent air content shall have a minimum durability factor of 85 percent when tested conforming to AASHTO T161.
B.2 Composition of Concrete

Determine the proportions of cement, supplementary cementitious materials, fine aggregate, lightweight coarse aggregate and water and submit with the test result data to the engineer for approval.  The unit weight of freshly mixed lightweight concrete measured conforming to AASHTO T121 shall not be greater than 120 and no less than 110 pounds per cubic foot.  The water/cementitious materials ratio of the mix shall not exceed 0.40.  Use a polycarboxylate high range water reducing admixture to achieve the workability required for placement of the concrete.  The minimum cementitious materials content is 565 pounds per cubic yard.  The mixture at the point of placement shall have a slump of 5” +/- 1” and air content of 7% +/-1%.  The concrete shall have a minimum compressive strength of 4000 psi at an age of 28 days.
Use supplementary cementitious materials as needed to achieve low concrete permeability concrete that meets the testing requirements specified below.  Fly ash, if used, shall conform to AASHTO M295, and may be used as a partial replacement for cement up to 30% on a 1:1 ratio by weight.  Ground granulated blast furnace slag, if used, shall conform to AASHTO M302 and may be used as a partial replacement for cement up to 30% on a 1:1 ratio by weight.  Silica Fume, if used, shall conform to AASHTO M 307 and may be used as a partial replacement for cement up to 10% on a 1:1 ratio by weight.  The combined weight of all supplementary cementitious materials used in the mix shall be limited so that portland cement constitutes a minimum of 60% by weight of the total cementitious material.
Measure concrete permeability conforming to AASHTO T277 (Rapid Chloride Permeability Test).  Permeability samples for T277 testing must be stripped of their molds and wet cured to an age of 7 days in a standard moist room or water tank.  After 7 days, submerge the samples in water heated to 100oF until an age of 28 days.  Upon completion of the curing process, obtain one sample from each cylinder and test conforming to AASHTO T277.  The permeability test result shall not exceed 1500 coulombs.
C  Construction

To prove the design meets the given criteria, provide the engineer with the mix design and all required test results at least 4 days prior to the anticipated grid deck pour.  

Stockpile all lightweight aggregate at the central batching plant for not less than 24 hours prior to use in the batches.  Pre-wet the lightweight aggregate stockpiles using a sprinkler system as recommended by the lightweight aggregate manufacturer.  At the end of the wetting period, allow the stockpiles to drain for a period of 12-15 hours immediately prior to use.  Protect the stockpiles to prevent excessive evaporation of moisture after wetting.

Monitor air content using the volumetric method, conforming to AASHTO T196.  

Delay the pour if the temperature within 48 hours following the proposed pour is predicted to fall below 40( F (5( C).  

Give the concrete a continuous wet cure for a period of 7 days.

D  Measurement 

The department will measure Concrete Masonry Bridges Lightweight by the cubic yard acceptably completed, conforming to standard spec 502.4.2. 

E  Payment

The department will pay for the measured quantity at the contract unit price under the following bid item:

	ITEM NUMBER
	DESCRIPTION
	UNIT

	SPV.0035.xx
	Concrete Masonry Bridges Lightweight
	CY


Payment for Concrete Masonry Bridges Lightweight is full compensation for furnishing and placing concrete, monitoring, and curing. 
