Reviewers:  The revision marks will be rejected for jobs where special mortar is not required and where the preferred use of Class B-2 concrete can be used.  In cases where special mortar is used, accept the changes and delete the 3 blank lines in the table below after accepting the changes.  Use of special mortar will require the use of the MSP “Rapid Set Concrete Patching Material”.


DRY TOTAL SURFACE HYDRO DEMOLITION



2/14/06
1.0  Description.  This work shall consist of scarifying the deck, removing concrete as required, preparing the repair site, forming where required, placing and finishing new concrete.

2.0  Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as follows below.  The qualified special mortar shall be in accordance with Sec 704.
	Item
	Section

	Concrete
	501

	Bridge Deck Concrete Wearing Surface
	505

	
	

	
	

	
	

	Water
	1070


3.0  Types of Repair Work.

3.1  Scarification of Bridge Decks.  This work shall consist of scarifying the initial depth of the original bridge deck surface as shown on the plans.

3.2  Total Surface Hydro Demolition.  This work shall consist of total surface hydro demolition over the entire top surface of the bridge deck to provide a highly rough and bondable surface, remove unsound concrete and to remove an additional depth of sound concrete as shown on the plans during the initial deck hydro demolition pass.  Unsound concrete is defined as existing bridge deck concrete that is deteriorated, spalled, or as determined by the engineer to be unacceptable.  Sounding will be done after the deck is frost free and dried as specified below.

3.3  Full Depth Repair.  This work shall consist of removal and replacement of the bridge deck in the required areas.  This repair work shall take place prior to placement of the concrete wearing surface.  If an area of full depth repair is large enough to affect the structural integrity of the deck, it shall be referred to the engineer to determine a sequence of further full depth repair.

3.4  Partial Depth Repair.  This work shall consist of removal of unsound concrete in areas where the bottom mat of reinforcing bars in the deck is not exposed.  Repair areas shall be placed monolithically with concrete wearing surface.

4.0 Construction Requirements.

4.1 Removal Requirements.  Removal requirements shall be in accordance with Sec 704.

4.1.1  Total Surface Hydro Demolition Equipment.  The computerized hydro demolition self propelled robotic equipment shall be capable of removing all unsound concrete during the initial pass, sound concrete to the specified depth with a highly rough and bondable surface and removing rust and concrete particles from exposed reinforcing bars.  The robotic equipment shall be capable of removing concrete to within one inch of vertical surfaces.  A vacuum system shall be connected directly to the hydro demolition robot at all times and shall remove approximately 98 percent of the water from the hydro demolition robot during the hydro demolition process.  The vacuum equipment shall be capable of removing wet debris and water.  Water collected during the vacuuming operation shall be discharged to the contractor’s wastewater collection system.  Vacuum equipment shall be of sufficient capacity to collect all hydro demolition concrete debris for a minimum of 2 hours of hydro demolition operation.  Only individuals who have passed rigorous training as recommended by the equipment manufacturer shall operate the equipment.  Hand held high pressure wands shall be used in areas that are inaccessible to the hydro demolition equipment, in preparing deck repair areas or areas that require minor trim work to remove remaining unsound concrete.  All water used in hydro demolition shall be potable in accordance with Sec 1070.  Stream or lake water will not be permitted.

4.1.1.1  The contractor shall take necessary precautions during hydro demolition to prevent damage to the remaining structure and adjacent property as a result of runoff.  Slab drains receiving runoff from the contractor’s operation shall be temporarily plugged.  The discharge water shall not be released from the site until the broken concrete, aggregate and other settleable solids have been removed through filtration, sediment basins or other approved methods.  The contractor shall control dust and run-off in accordance with applicable governmental agencies.  Environmental protection shall be in accordance with Sec 107.  Hydro demolition shall not impede or interfere with maintaining traffic.  As necessary the contractor shall provide shielding to insure containment of all dislodged concrete within the removal area to protect the traveling public from flying debris.  The contractor shall submit to the engineer for review the plan of collecting the wet debris and water 14 days prior to starting total surface hydro demolition.

4.1.1.2  The contractor shall take steps to prevent damage to existing reinforcing steel and shall not place wheels from heavy equipment, such as vacuum trucks, on deck areas where top layer of slab reinforcement has been left unsupported by the hydro demolition process.  Equipment shall be operated at speeds and in such a manner that no damage to the slab and girders occur.  Any damage caused by the contractor’s equipment shall be repaired at the contractor’s expense.

4.1.1.3  Vehicles other than approved construction equipment shall not be permitted on those sections of the deck where hydro demolition has begun.  Contamination of the deck by construction equipment or from any other source shall be prevented.

4.1.2  Concrete Removal.  Concrete removal shall be in accordance with Sec 704.

4.1.3  Reinforcing Bar Exposed.  Reinforcing bar exposed shall be in accordance with Sec 704.

4.1.4  Reinforcement Repair.  Reinforcement repair shall be in accordance with Sec 704.

4.1.5  Material Disposal.  All material removed shall be disposed of in accordance with Sec 202.

4.2  Preparation of Repair Area.

4.2.1 Deck Preparation Requirements.  The contractor shall scarify the existing deck surface to the thickness as shown on the plans.  All construction debris, scarifying debris and dust shall be completely removed from the bridge deck prior to the commencement of total surface hydro demolition.  Total surface hydro demolition shall consist of a continuous pass operation to remove an additional depth of sound concrete as shown on the plans, along with all deteriorated concrete in the deck.

4.2.1.1  The total surface hydro demolition equipment shall be calibrated on an area, as approved by the engineer, of sound concrete sufficient to demonstrate the desired surface removal and roughness.  The total surface hydro demolition equipment shall then be moved to another location of equal area that is unsound, as approved by the engineer, to demonstrate the ability to remove all unsound concrete during the initial pass and providing a rough and bondable surface.  A non-working technical field representative shall be present on the project site during the calibration and the hydro demolition surface preparation operation.

4.2.1.2  If the equipment does not demonstrate the ability to produce the desired results, as determined by the engineer, the equipment shall be removed from the project site and the contractor shall provide other equipment for calibration and demonstration.  No additional contract time or compensation will be allowed for remobilization and the recalibration process if required.

4.2.1.3  The hydro demolition surface preparation may begin after the engineer has approved the second calibration and recorded the five settings below.  The calibration and production settings shall be maintained and given to the engineer prior to and during hydro demolition surface preparation by the contractor.  The contractor shall be required to change any of the above settings to maintain the desired result with approval of the engineer.  When the designated level of removal is attained, the settings shall be recorded and maintained throughout the total surface hydro demolition operation.

	Water Pressure Gauge

	Minimum water usage

	Machine staging control (step)

	Nozzle size

	Nozzle travel speed


4.2.1.4  The calibration procedure specified shall be required on each structure for each time hydro demolition is performed.  The depth of removal shall be recorded and monitor along the cutting path, and if necessary, the equipment recalibrated to insure the minimum removal of sound concrete to achieve required roughness for bond.

4.2.1.5  Any unsound concrete or original deck surface found unsatisfactory after the initial hydro demolition surface preparation pass shall be removed or corrected by the contractor at no additional expense to the Commission, except as noted in full depth repair.

4.2.1.6  The hydro demolition area shall be cleaned of all loose debris and other materials scheduled to be removed.  The area shall be thoroughly cleaned using a high-pressure water blaster.  The area shall be vacuumed immediately following the high-pressure water cleaning to remove debris and wastewater.  Following the cleaning, the surface shall be free of all debris, loose material, slurry, cement paste and any other material that might interfere with the bond of the new concrete overlay to the satisfaction of the engineer.

4.3  Patch Preparation Requirements.  Patch preparation requirements shall be in accordance with Sec 704.

4.4  Placement of New Concrete.  Placement of new concrete shall be in accordance with Sec 704 with the following exceptions.  Concrete for repairing concrete deck shall be a qualified special mortar.  Deck repair concrete shall be placed in the repair area from bottom of the slab up to at least 1/2 inch above the bottom mat of reinforcing bars.  The finished repair area shall have a rough surface for bonding of the concrete wearing surface.  Hand vibrators shall be used for all full depth repairs below the top layer of rebar.  The repaired areas shall be cured in accordance with the qualified special mortar material requirements.
4.5  Concrete Wearing Surface Requirements with Total Surface Hydro Demolition.  The overlay shall not be applied on areas of full depth repair until the concrete has cured.  The surface shall be prepared and the overlay placed in accordance with overlay requirements.  Where surface preparation has left shallow and deep areas that do not require full depth repair, the deep sections may be partially filled in advance with the wearing surface concrete so that the material stiffens enough that it will not roll back under the paving screeds.  In lieu of filling the deep areas in advance of paving, the entire depth may be placed at one time. Care shall be taken to insure that the wearing surface concrete is thoroughly worked into these areas and the concrete does not roll back under the paving screeds.  Hand vibrators shall be used in areas where concrete is being placed around reinforcement.

5.0  Method of Measurement.  The extent of repair may vary from the estimated quantities, but the contract unit price shall prevail regardless of the variation.  Final measurement will not be made for scarification and total surface hydro demolition except for authorized changes during construction or where appreciable errors are found in the contract quantity.  No duplication of measurement will be made for full depth repair and partial depth repair.

5.1  Scarification of bridge decks will be measured in accordance with Sec 216.

5.2  Where required, total surface hydro demolition will be measured to the nearest square yard (m2) based on measurement longitudinally from end of slab to end of slab and transversely from roadway face of curb to roadway face of curb.  

5.3  Full depth repair will be measured in accordance with Sec 704.

5.4  The partial depth repair will be measured to the nearest 0.1 cubic yard (m3) based on volume in excess of concrete wearing surface thickness as shown on the plans.  The volume of additional wearing surface concrete may vary from the estimated quantities, but the contract unit price shall prevail regardless of the variation.  The engineer will determine final measurement after the wearing surface concrete is in place.

6.0  Basis of Payment.  Accepted quantities of partial depth repair and full depth repair will be paid for at the unit price for each of the pay items included in the contract.  Payment for the above described work, including all material, equipment, labor and any other incidental work necessary to complete the items, will be considered completely covered by the contract unit price for the items included in the contract.  Labor and equipment costs for placing the wearing surface concrete monolithically in the partial depth repair will be considered completely covered by the contract unit price for the concrete wearing surface item.
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