OVERLAY SURFACE PREPARATION				  	     (12-18-12)
Description
This provision addresses the surface preparation activities required prior to the placement of latex modified concrete.  Unless specifically mentioned below, all requirements specified for the bridge deck are also required for the approach slabs.
Definitions
Scarification shall consist of the removal of any asphalt wearing surface and concrete surface to a uniform depth within ½” of the plan overlay thickness to the limits shown on the plans.

Hydro-demolition shall consist of the removal of the deck surface by means of high pressure water blasting which will remove concrete, oil, dirt, concrete laitance and rust from the exposed reinforcing bars by direct impact, pressurization of micro and macro cracks and cavitation produced by jet instability.
Managing Hydro-Demolition Water
Prior to beginning work, submit for approval a Hydro-demolition Management Plan.  This plan shall describe the collection, treatment, and disposal of run-off water generated by the scarification and hydro-demolition processes.  Prepare the plan in accordance to the NCDOT Guidelines for Managing Hydro-demolition Water (a copy of which is included in the Appendix).  The contractor shall comply with applicable regulation concerning such water disposal.

Equipment
Use the following surface preparation equipment:
· Scarifying equipment that is a power-operated, mechanical grinder capable of removing a minimum depth of ¼” for each pass.
· Hydro-demolition machine, self-propelled with a minimum orifice pressure of 17,000 psi.
· All water used for hydro-demolition shall be potable.
· Equipment capable of sawing concrete to the specified plan depth.
· Hand-held high velocity (7,500 psi minimum) water-jet equipment capable of removing rust scale from reinforcing steel, removing small chips of concrete partially loosened by the scarifying or chipping operation, and for removing rehydrated dust left from scarification.
· Power driven hand tools for removal of unsound concrete are required that meet the following requirements:
· Pneumatic hammers weighing a nominal 35 lb or less.
· Pneumatic hammer chisel-type bits that do not exceed the diameter of the shaft in width.
· Hand tools such as hammers and chisels for removal of final particles of unsound concrete.
· Vibratory screed for overlays, except as noted herein.

The hydro-demolition machine shall be self-propelled and capable of producing a water-jet through an orifice at a pressure of at least 17,000 psi.  The machine shall move the jet transversely across the area and forward and backward so that the entire deck is covered with the water-jet and operated at a pressure sufficient to remove the unsound concrete.

The machine shall have sufficient means to control and vary the following functions:

	(1) Water pressure.
	(2) Angle and distance of the orifice in relation to the surface to be blasted.
	(3) Limits of transverse and longitudinal movement of the orifice.
	(4) Speed of the orifice in the transverse and longitudinal direction.

High pressure pump(s) shall be equipped with over-pressurization relief valves and rupture disc systems.  All high pressure components shall be rated at full working pressure of the hydro-demolition system.  The complete hydro-demolition system must be capable of depressurization from a single point.

The equipment must operate at a noise level less than 90 decibels at a distance of 50 feet.
Surface Preparation
Remove all existing asphalt overlays and all loose, disintegrated, unsound or contaminated concrete to the limits shown on the plans with the following requirements:
A. Sealing of Bridge Deck: Seal all expansion joints subject to run-off water from the hydro-demolition process with material approved by the Engineer, prior to beginning any demolition.  The expansion joints shall remain sealed until water from the hydro-demolition process no longer passes over them.  Take all steps necessary to eliminate the flow of water through the expansion joints, and any other locations water could leak from the deck.
All deck drains in the immediate work area and other sections of the bridge affected by the work being performed shall be sealed prior to beginning scarification.  Drains shall remain sealed until it has been determined that materials from the hydro-demolition and concrete overlay operations cannot be discharged through them any longer.
B. Scarifying Bridge Deck: Removal of any asphalt wearing surface from the bridge deck and scarification of the concrete deck to remove the entire concrete surface of the deck to a uniform depth within ½” of the plan overlay thickness, but not less than ½” inch above the top mat of reinforcing steel.

It will be the Contractor’s responsibility to determine amount of cover for the reinforcing steel.  Use a pachometer or other approved device, as directed by Engineer, prior to beginning hydro-demolition.  Readings shall be taken in the presence of the Engineer.  Readings should be taken for each span at 1/5 points longitudinally and 1/3 points transversely.  This cost for this work will be considered incidental to the cost of hydro-demolition of the bridge deck.

Estimated average cover to top mat:  
Bridge # ___: _” +/-3/8”

The above top mat cover dimensions are an estimate based on the best available information.  Calibrate scarifying equipment in order to avoid damaging the reinforcing steel in the bridge floor or the approach slab.  If reinforcing bars or bridge drainage devices are pulled up or snagged during scarification operations, the cease work and consult with the Engineer to determine any necessary adjustments to the roto-milling operation.

Remove and dispose of all concrete and asphalt, and thoroughly clean the scarified surface.  In areas where reinforcing steel is located in the depth to be scarified, use another method with the Engineer’s approval. 
C. Calibration of Hydro-Demolition Equipment:  Two trial areas shall be designated by the Engineer to demonstrate that the equipment, personnel, and methods of operation are capable of producing results to the satisfaction of the Engineer.  The first trial area shall consist of approximately 50 square feet of sound concrete as determined by the Engineer.  The equipment shall be calibrated to remove the sound concrete from the scarified surface to the depth required to achieve the plan overlay thickness.  After completion of this test area, the equipment shall be moved to the second area consisting of deteriorated or defective concrete, to determine whether this unsound concrete will be completely removed with the previous calibration and to establish a baseline for requiring the contractor to place under-deck containment in areas subject to full depth removal, before beginning the hydro-demolition process in a span.  Should it be determined that not all defective concrete has been removed, the hydro-demolition system shall be recalibrated to remove an additional 1/4 inch of sound concrete, then re-test on deteriorated concrete.  

If additional defective concrete is found, the depth of cut will increase in 1/4 inch increments until only sound concrete is found remaining.

When satisfactory results are obtained, the machine parameters shall be used for production removal.  The contractor shall make adjustments to the operating parameters, as required, to perform concrete removal as indicated on the plans and to adjust to the variance in the compressive strength of the concrete.

Hand held water blasting equipment, pneumatic hammers, and hand tools may be substituted for the hydro-demolition unit in inaccessible or inconvenient areas.

The Engineer will re-inspect after each removal and require additional removals until compliance with plans and specifications are met.

Regardless of the method of removal, the removal operation shall be stopped if it is determined that sound concrete is being removed to a depth greater than required by the plans including any 1/4 inch increments added per the above calibration process.
Appropriate recalibration, or change in equipment and methods shall be performed prior to resuming the removal operation.
D. Hydro-demolition (Overlay Depth):  Remove by hydro-demolition or chipping with hand tools all loose, unsound and contaminated deck concrete and, if necessary, sound concrete in order to allow for the placement of an overlay with the minimum depth shown on the plans. In areas where reinforcing steel is exposed and debonded for a length greater than 2 feet, remove deck to an average depth of ½” below the exposed and debonded reinforcing steel.  Dispose of the unsound concrete, clean, repair or replace damaged reinforcing steel and thoroughly clean the newly exposed surface.
Care shall be taken not to cut, stretch, or damage any exposed reinforcing steel.

Any areas of the prepared surface contaminated by oil or other materials detrimental to good bond as a result of the contractor’s operations shall be cleaned at the contractor’s expense.
E. Class II Surface Preparation (Partial Depth):  At locations specified on the plans for Class II Surface Preparation, verify the depth of removal achieved by the hydro-demolition.  The average depth of removal shall be approximately one-half the deck thickness but no less than ¾” below the top mat of steel.  When hydro-demolition did not achieve the Class II Surface Preparation depth requirements, remove by hydro-demolition or chipping with hand tools all existing patches and contaminated concrete to the required depth. No additional payment will be made for Class II Surface Preparation depths achieved by the initial hydro-demolition.
All patches shall be removed under Class II surface preparation. If any patch cannot be removed by means of hydro-demolition, the Contractor shall use hand tools to remove the patch. Areas indicated on the plans that require Class II surface preparation, including the locations of existing patches, are from the best information available. The Contractor shall verify prior to surface preparation the location of all existing patches. 
Dispose of the removed concrete, clean, repair or replace rusted or loose reinforcing steel and thoroughly clean the newly exposed surface.  Care shall be taken not to cut, stretch, or damage any exposed reinforcing steel.
In overhangs, removing concrete areas of less than 0.60 ft2/ft. length of bridge without overhang support is permitted unless the Engineer directs otherwise.  Overhang support is required for areas removed greater than 0.60 ft2/ft. length of bridge.  Submit details of overhang support to the Engineer for approval prior to beginning the work.
F. Class III Surface Preparation (Full Depth):  Remove by hydro-demolition or chipping with hand tools the full depth of slab.  Dispose of the removed concrete, clean, repair or replace damaged reinforcing steel and thoroughly clean the newly exposed surface.  Care shall be taken not to cut, stretch, or damage any exposed reinforcing steel.
For areas of less than 3 ft2 suspending forms from existing reinforcing steel using wire ties is permitted.  For larger areas, support forms by blocking from the beam flanges, or other approved method.
Overhang support is required for full depth removal adjacent to bridge rails.  Submit details of overhang support to the Engineer for approval prior to beginning the work.
Under Deck Containment: Under deck containment shall be installed where Class III surface preparation occurs.  The containment shall be installed prior to hydro-demolition in the areas where full depth removal is required or blow thru may occur during the hydro-demolition process.  
Submit for approval detailed plans for the under deck containment system.  Detail how waste, debris, and wastewater are contained. 
Concrete for Full Depth Repair:  Fill the Class III surface preparation areas with Class AA, high early strength structural concrete or latex modified concrete in accordance with the methods described below:
Refill areas with Class AA concrete to the bottom of the proposed concrete overlay in accordance with Section 420 of the Standard Specifications.  Any of the methods for curing Class AA concrete as stated in the Standard Specifications are permitted except the membrane curing compound method.
Provide a raked finish to the surface of the Class AA concrete which provides a minimum relief of 1/16” and a maximum relief of ¼”.  Place the overlay course after the Class AA concrete has attained a minimum compressive strength of 2500 psi.  The strength shall be verified by an approved, non-destructive test method.
Refill the areas where concrete was removed with high early strength concrete as described in the Concrete for Deck Repair and Volumetric Mixer special provisions.
Refilling the areas from which concrete has been removed with latex modified concrete during the Class III repair is permitted if any of the following conditions are met:
· The reinforcing steel cover is 1½ inches or less for the top mat of steel.
· The area being repaired is less than 1 yd2.
· The Engineer directs the fill.

G. Preparation of Reinforcing Steel:  Remove concrete without cutting or damaging existing steel unless otherwise noted in the plans.  Damaged reinforcing steel, such as bars with nicks deeper than 20% of the bar diameter, shall be repaired or replaced.  Reinforcing steel which has a cross section reduced to 75% or less shall be replaced with new reinforcing steel of similar cross section area.  Replacement bars shall be Grade 60 and meet the material requirements of Section 1070 of the Standard Specifications.  Replacement bars shall be spliced to existing bars using either minimum 30 bar diameter lap splices to existing steel with 100% cross sectional area or approved mechanical connectors.  

Support and protect the exposed reinforcing steel left unsupported by the hydro-demolition process against displacement and damage from loads such as those caused by removal equipment and delivery buggies.  All reinforcing steel damaged or dislodged by these operations shall be replaced with bars of the same size at the contractor’s expense.

Reinforcing steel exposed and cleaned by hydro-demolition will not require additional cleaning if encased in concrete within seven (7) days.  Rebar exposed for more than seven (7) days shall be cleaned by high velocity water jets, with a minimum pressure 4,000 psi, prior to placement of the new concrete.  

When large areas of the deck on composite bridges are removed resulting in the debonding of the primary reinforcing bars, the removal shall be performed in stages to comply with the construction sequence shown on the plans or as directed by the Engineer.
H. Safety:  Provide a containment system for handling expected and unexpected blow thru of the deck.  The containment system shall retain runoff water and debris and protect the area under the bridge deck.  The Contractor shall be responsible for any injury or damage caused by his operations.  The containment system shall remain in place until the concrete has been cast and reach minimum strength.

Provide adequate lighting when performing hydro-demolition activities at night.  Submit a lighting plan to the Engineer for approval prior to beginning work.

Removal of Debris:  Removal of concrete debris shall be accomplished either by hand or mechanical means capable of removing wet debris and water in the same pass and after the hydro-demolition process to prevent debris from setting or adhering to the surface of the sound concrete.  All concrete debris shall become the property of the Contractor and shall be legally disposed of at the contractor’s expense.  The contractor shall be responsible for disposing of all debris generated by the scarification operations.  

Any debris which is allowed to set or adhere to the surface of the sound concrete shall be carefully removed at no additional cost.  Exercise care to avoid any damage to the remaining sound concrete or exposed reinforcement.  Prior to the placement of the overlay, the entire surface shall be cleaned with high pressure water to remove any bond-breaking residue, loose material from the concrete surface, and/or rust from the reinforcing steel.  This residue shall be collected and disposed of by the contractor.

Measurement and Payment
Scarifying Bridge Deck will be measured and paid for at the contract unit price per square yard and will be full compensation for the milling of existing asphalt wearing surface from the bridge deck or approaches, milling of the entire concrete bridge deck, repairing or replacing any damaged reinforcing steel, and the cleaning and disposal of all waste material generated. 
Hydro-Demolition of Bridge Deck will be measured and paid for at the contract unit price per square yard and will be full compensation for hydro-demolition, removal and disposal of unsound and contaminated concrete, cleaning, repairing or replacing of reinforcing steel, and furnishing all materials, labor, tools, equipment and incidentals necessary to complete the work.
Class II Surface Preparation will be measured and paid for at the contract unit price per square yard and will be full compensation for Class II deck preparation where required by the plans and not attained by the initial hydro-demolition of the deck.  The cost will also include removal and disposal of unsound and contaminated concrete, removal of all existing patches, cleaning, repairing or replacing of reinforcing steel, and all materials, labor, tools, equipment and incidentals necessary to complete the work.
[bookmark: _GoBack]Class III Surface Preparation will be measured and paid for at the contract unit price per square yard and will be full compensation for Class III deck preparation where required by the plans.  The cost will also include removal and disposal of unsound and contaminated concrete, cleaning, repairing or replacing of reinforcing steel, under deck containment, placing and finishing concrete for full depth repair, and for furnishing all materials, labor, tools, equipment and incidentals necessary to complete the work.
Payment will be made under:

	Pay Item
	Pay Unit

	Scarifying Bridge Deck
	Square Yard

	Hydro-Demolition of Bridge Deck
	Square Yard

	Class II Surface Preparation
	Square Yard

	Class III Surface Preparation
	Square Yard

	
	



