Concrete Masonry Overlay Silica Fume Modified, Item SPV.0035.xx.

A  Description

This special provision describes furnishing and placing a silica fume modified concrete masonry overlay conforming to the applicable sections of standard spec 501, 502, and 509.

This item also requires the presence of a technical representative from the manufacturer or supplier of the silica fume as indicated below.  

A.1  Preconstruction Meeting and Trial Test Pour

A preconstruction meeting of the engineer, contractor, and finisher shall take place at least two weeks prior to start-up.  A representative from the silica fume supplier shall be present to discuss concrete handling, placing, finishing, and curing.  

The following requirements apply unless the engineer and contractor agree that the contractor has sufficient prior experience in placing, finishing and curing a silica fume modified concrete overlay:

A technical representative of the silica fume supplier shall be present during project start-up.

A trial batch that consists of a minimum of 4 cubic yards shall be placed at the project site utilizing the proposed concrete mix and methods of placing, finishing, and curing.  This shall occur at least one week before the actual silica fume modified concrete masonry overlay is placed on the deck.  A technical representative from the silica fume supplier shall be present.  

B  Materials

Furnish silica fume that is a mixture of ultra-fine superpozzolanic amorphous silica particles, and that conforms to ASTM C1240 and meets the requirements of AASHTO M307 with the exceptions of retaining 10 percent on the 325 sieve rather than 0 percent on the 500 sieve, and allowing a pozzolanic activity index limit of 85 percent.

Furnish silica fume that is supplied either in a dry, densified form or as a water-based slurry.

Submit a notarized manufacturer's certification that the silica fume admixture conforms to ASTM C1240 and AASHTO M307-90 requirements with the exceptions noted.  The certification shall include the solids content if the silica fume is furnished as slurry.

Produce the silica fume modified concrete by combining the following approximate quantities per cubic yard:

	Type 1 Portland Cement
	600 lbs

	Microsilica Solids       
	50 lbs

	Total Fine and Coarse Aggregate    
	3020 lbs

	Sand
	1250-1350 lbs

	Coarse Aggregate to be No. 1 Stone
	


Use approved Type G high-range water reducer at qualification addition rate that conforms to AASHTO M194.  Instead of a Type G admixture, the contractor may use a Type F admixture combined with a Type D water reducing set retarder as directed by the engineer.

Proportion the silica fume modified concrete mix so that it meets the following properties:

	Slump
	5-inches ± 1-inch

	Air Content
	5% - 7%

	Maximum Water Cement Ratio

     (includes water in silica fume admixture)
	0.40

	7-day Compressive Strength
	3000 psi


Use grout for bonding new concrete to previously placed concrete that consists of Portland cement and 15 percent silica fume solids by weight of cement and sufficient water to form a creamy slurry.  The consistency of this slurry shall be such that it can be applied with a stiff brush or broom to the previously placed concrete in a thin, even coating that will not run or puddle in low spots.  

C  Construction

C.1  General

Use construction methods and equipment that conform to standard spec 501 and 509 for Grade E Concrete and as modified in this special provision.

Place the silica fume modified concrete masonry overlay to the lines, grades, thickness and cross-sections shown on the plans or as directed by the engineer.  

C.2  Mixing Equipment and Placement

Provide ready-mixed silica fume modified concrete meeting the requirements specified in standard spec 501.  When mixing in a truck drum, use a minimum mixing speed of 12 rpm.  The dispenser for the silica fume shall be accurate to a tolerance of 2.0% by weight or volume.  Add silica fume as recommended by a technical representative of the silica fume supplier to ensure uniform distribution.

Prior to placing concrete, the air temperature, concrete temperature, wind speed, and relative humidity will be measured at the level of the deck in an un-shaded area.  These measurements will be used to estimate the rate of evaporation of surface moisture using Figure 1 of Section 5-25.1 in the Construction and Materials Manual.  If the theoretical rate of evaporation is above 0.1 pounds per square foot per hour, take appropriate precautions to prevent plastic shrinkage cracking.  Appropriate precautions include:

1. Misting the surface of the concrete with the "Fogg-it" triple head nozzle, a high-pressure fogger, or an approved equivalent, immediately behind the finishing machine and until the curing cover is applied.  The nozzle or fogger shall be rated at one gallon per minute or less and shall produce a fine, fog mist that will maintain a sheen of moisture on the overlay surface without ponding.  This moisture shall not be added to provide lubrication for surface finishing.

2. Covering the surface with polyethylene sheeting between the finishing and texturing operations.

3. Reducing the temperature of the concrete mixture.

Pre-wet the deck surface on the day prior to concrete placement.  Blow off excess water before placing grout.

Place concrete for deck preparation areas immediately in front on the overlay course and vibrate the concrete internally in addition to vibrating the surface using a surface screed.

Thoroughly brush and scrub a thin coating of the grout-bond mixture onto the prepared surface immediately ahead of placing the overlay mixture.  Exercise care to ensure that all vertical as well as horizontal surfaces receive a thorough, even coating and that the rate of progress is limited so that the brushed material does not become dry before it is covered with the silica fume modified concrete overlay.  Remove by sandblasting at the contractor's expense all grout that has dried.  Do not use grout that has been mixed more than 2 hours for overlay bonding.

Begin sawing of the transverse joints within 6 hours after placement of the concrete, unless otherwise directed by the engineer, and complete the sawing within 12 hours.  The depth and width of saw cuts, if required, shall be as shown on the contract plans.

Immediately upon completion of the surface finishing, apply burlap and furnish a continuous water cure for a minimum of 7 days.

D  Measurement 

The department will measure Concrete Masonry Overlay Silica Fume Modified by the cubic yard acceptably completed, in accordance with standard spec 509.4.
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 Overlay Silica Fume Modified
	CY


Payment for Concrete Masonry Overlay Silica Fume Modified is full compensation for providing the overlay. 
