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Project Specific Special



Special Provision

Add the following Section:

SECTION 515

Polyester Concrete Overlay
Susitna Bridge Repairs: refer to Section 202 Removal of Structures and Obstructions, 501 Structural Concrete, 504 Steel Structures, 507 Bridge Railing, 512 Forms and Falsework, 513 Field Painting of Steel Structures, 514 Bearing Replacement, 720 Friction Pendulum Bearings and 731 Polyester Concrete for further repairs or see archived project specifications 58247.

515-1.01 DESCRIPTION.  Scarify or remove bridge deck concrete to the depth and limits shown on the Plans and/or as directed.  Repair unsound bridge deck concrete.  Furnish, install and finish polyester concrete (PC) overlay at the location(s) shown in the Contract.  

The existing bridge deck has areas of high strength concrete deck patches and asphalt concrete deck patches. Aggregate in the existing deck concrete varies in size up to 1-1/2 inch.

Schedule and complete all bearing replacement work and bridge railing work before beginning deck rehabilitation work. 

515-2.01 Materials.  Use materials that conform to the following:

	Polyester Concrete
	Section 731

	High Molecular Weight Methacrylate (HMWM) Resin
	Subsection 705-2.06

	Fine Aggregate
	Section 731

	Coarse Aggregate
	Section 731

	Sand for Abrasive Finish
	Crushed sand, oven dried, and stored in moisture-proof bags.  Meet the following gradation requirements when tested according to WAQTC FOP for AASHTO T 27/T 11:

	Sieve
	% Passing

	No. 8
	100

	No. 30
	97-100

	No. 200
	0-5


Construction Requirements

515-3.01 Mix Design.
1. General.  Mix polyester concrete composed of the following three components-polyester resin binder, high molecular weight methacrylate (HMWM) resin, and aggregate.

Prepare and submit the polyester concrete design mix and mixing procedure, including samples of all components for each lot, to the Engineer for testing.  Include in the mix design a recommended initiator percentage for the expected application temperature and a calculated yield of polyester concrete (in cubic feet) per unit volume of resin binder.  Do not begin ordering materials for application of the polyester concrete until receiving the Engineer’s approval of the polyester concrete design mix and mixing procedure.

2. Delivery and Storage of Materials.  Deliver all materials in their original containers bearing the manufacturer's label, specifying date of manufacturing, batch number, trade name brand, and quantity.  Each shipment of polyester resin binder and HMWM resin shall be accompanied by a Materials Safety Data Sheet (MSDS).

Store the material in a manner that prevents damage by the elements and ensures the preservation of their quality and fitness for the work.  Keep the material in a storage space that is clean and dry, and that contains a high-low thermometer.  Keep the temperature of the storage space within the limits recommended by the manufacturer.  Take every precaution to avoid contact with flame.

Inspect stored materials prior to their use, and ensure that they meet the requirements of these Special Provisions at the time of use.

Immediately replace any material which is rejected because of failure to meet the required tests or that has been damaged so as to cause rejections at no additional expense to the Contracting Agency.

Procure and store at the site sufficient material to perform the entire polyester concrete application prior to any field preparation, so that there will be no delay in procuring the materials for each day's application.

3. Material Health and Safety Training and Precautions.  Arrange to have the material supplier furnish technical service relating to health and safety training for personnel (yours and the Department’s) who are to handle, work with, or inspect the polyester concrete and the HMWM resin prime coat.  Furnish health and safety training prior to transporting any polyester concrete materials to the site.

Workers who may contact the resin or initiators will wear impermeable protective garments to prevent skin contact.  If skin contact occurs, immediately wash off the resin or initiators. Immediately remove clothing that becomes saturated with resin.

4. Equipment and Containment.  Submit to the Engineer for approval all equipment for cleaning the concrete and steel surfaces, and mixing and applying the polyester concrete.

The HMWM resin, and abrasive blasting materials, shall be contained and restricted to the surface receiving the polyester concrete only, and shall not escape to the surrounding environment.  Submit the method and materials used to collect and contain the HMWM resin, and abrasive blasting materials, to the Engineer for approval.

Do not begin polyester concrete work, including surface preparation, until receiving the Engineer’s approval of the equipment, and the collection and containment system.

5. Technical Experience.  On-site supervisors, and all personnel operating the mobile mixer and finishing machines, shall have successful previous experience in mixing and placing polyester concrete overlay.  Documentation of project experience with polyester concrete overlay shall include the name and location of the project, the Contracting Agency of the project, the area quantity of overlay placed, and the name and current phone number of the Contracting Agency’s contact person for the referenced project.

Have a qualified representative from the material supplier on-site during overlay operations to supervise and furnish technical service relating to proper surface preparation and the proper mixing and application of the material.  Notify the material supplier of your overlay schedule no less than three weeks prior to beginning overlay operations.

6. Trial Overlay.  No less than 4 days prior to beginning overlay operations, place, cure and finish a trial section of polyester concrete no less than 12 feet wide by 12 feet long, to the thickness shown on the plans and in accordance with the Contract.  The trial section may be placed on a test slab, or a section of bridge deck, prepared in accordance with the Contract.

Trial sections placed on the bridge deck that conform to the requirements of the Contract may be incorporated into the finished work.  Remove and replace trial sections placed on the bridge deck that do not conform with the requirements of the Contract at no expense to the Department.  Trial sections placed on test slabs remain the Contractor’s property.  Remove and dispose of the test slab after the trial section has been approved.

Do not commence overlay operations without a trial overlay approved by the Engineer in writing.

515-3.02 Scarifying concrete surfaces.  

1. General.  Scarify or remove concrete to the specified depth using hydrodemolition equipment, removing all material which may act as a bond breaker between the surface and the polyester concrete.  

Do not begin hydrodemolishing a concrete bridge deck surface unless completion of the hydrodemolition and concrete overlay can be accomplished within the current construction season.
Prior to hydrodemolition, remove all existing asphalt concrete patches using means approved in writing by the Engineer.

Do not begin hydrodemolishing a concrete bridge deck surface until receiving the Engineer’s written approval of the machine to be used for hydrodemolition.

Protect adjacent traffic from flying debris generated by the hydrodemolition process.

2. Submittals.  Submit the following items to the Engineer for approval no less than 15 days prior to beginning hydrodemolition operations:

a. The make and model of hydrodemolition machine to be used.

b. Operator certificates, granted by the manufacturer of the hydrodemolition machine, and qualifications of the personnel that will be operating the hydrodemolition equipment.
c. A Wastewater Treatment Plan, stamped by a Professional Engineer registered in the State of Alaska, including methods of containment, collection, filtration, storage and disposal of wastewater and debris.  The Wastewater Treatment Plan must be acceptable to the Alaska Department of Environmental Conservation.

d. Details showing the methods and materials to be used to protect adjacent traffic from the flying debris generated by the hydrodemolition process.

Do not begin hydrodemolishing a concrete bridge deck surface without written approval from the Engineer for all of the above items.

3. Equipment.  Use a high-pressure water pumping system, low-pressure water filtration and feed systems, and remote-control stations for two remote-controlled demolishing units.  Ensure a nozzle pressure of 25,000 psi.

4. Testing Hydrodemolishing Equipment.  Before hydrodemolition begins, the Engineer will select a trial area of sound concrete of the deck approximately 30 ft2 in size.  Advance the demolishing unit over this area and establish the operating parameters to achieve the scarification or removal depth called for on the Plans.  Submit a list of production operating parameters to the Engineer for approval.  During production work, the Engineer may require recalibration of the equipment if, in the Engineer’s opinion, satisfactory scarification or removal is not being obtained.

5. Hydrodemolition.  Temporarily plug all bridge drains and outlets within 100 feet of the hydrodemolishing machine during hydrodemolition operations.  According to the approved Wastewater Treatment Plan, capture and contain all wastewater and debris within the work area.  Filter wastewater to ensure that it is free of concrete particles and sediment before being discharged.

Furnish water to operate the hydrodemolition equipment.

Maintain a minimum production rate of 250 square feet per hour during the deck hydrodemolition process.  Remove debris immediately after demolition operations to prevent rebonding to the scarified surface.  Remove any material which is allowed to rebond without extra compensation and with no extension of contract time.  Avoid damage to the remaining concrete and reinforcing steel.

6. Mechanical Methods.  Scarify all areas of the deck that are inaccessible to the hydrodemolition machine to a maximum depth of 1/2 inch by a method approved by mechanical impact methods.  Avoid damage to sound concrete structures by the improper use of mechanical tools.  At your expense, repair concrete that is cracked or damaged due to improper use of mechanical impact methods.
 
Operate mechanical impact tools at angles less than 45 degrees as measured from the deck surface to the tool.  Do not use jack hammers heavier than the nominal 30 lb class or chipping hammers heavier than the nominal 15 lb class.

7. Cleanup.  Following hydrodemolition, clean the job site and remove debris.  Dispose of debris at a Department of Environmental Conservation-approved landfill.  Remove dust and loose particles by flushing with water and/or vacuum cleaning.

515-3.03 DECK REPAIR AND Preparation.
1. General.  Prior to placing the overlay identify and mark, under the direction of the Engineer, all areas of the deck that require repair and further preparation.  Repair all areas where:

a. Chain sounding identifies unsound concrete.

b. There is a lack of bond between existing concrete and reinforcing steel.

c. Existing patches have not been fully removed by hydrodemolition.

2. Removal.  Remove all concrete in the repair area by chipping or other acceptable mechanical means, approved in writing by the Engineer, that will not damage sound deck concrete that is to remain in place.  Remove concrete to a depth necessary to remove all loose and unsound concrete.  Outline all repair areas with neat vertical saw cuts, maintaining square edges at the boundaries of the repair area.  Make outline saw cuts after sufficient concrete removal has been accomplished to establish the limits of the removal area.  In no case shall the depth of the saw cut exceed 3/4 inch or to the top of the top steel reinforcing bars, whichever is less.  Repair, at no cost to the Department, all concrete areas damaged by your removal operations outside the areas marked for repair.

Remove concrete around unbonded reinforcing steel to provide 3/4 inch minimum clearance around the unbonded bar.  Repair, at not cost to the Department, all reinforcing steel, inside or outside the marked repair area, damaged by your operations resulting in a section loss of 20 percent or more of the bar’s cross-section area at any point along the bar.  Repair by removing adjacent concrete splicing a new bar of the same size to the damaged bar.  Extend the repair splice a minimum of 40 bar diameters beyond each end of the damage. 
Operate mechanical impact tools at angles less than 45 degrees as measured from the deck surface to the tool.  Do not use jack hammers heavier than the nominal 30 lb class or chipping hammers heavier than the nominal 15 lb class.

Thoroughly abrasive blast clean and blow clean the reinforcing steel and concrete in the repair area just prior to placing the repair concrete.

3. Patching.  Immediately after abrasive blast cleaning the repair area, apply an HMWM prime coat to all surfaces to be bonded with the patch, according to subsection 515-3.05.  Fill all repair areas with polyester concrete, mixed according to subsection 515-3.07, flush with the scarified deck surface.  Give the patch a tine or broom finish.  Fill the repair areas sufficiently in advance of the overlay placement so that the material will not roll back under the screed.
515-3.04 Surface Preparation.  

1. Clean. Thoroughly abrasive blast clean the lane or strip being overlaid of all loose particles, dust, oil, grease, rust, or other foreign materials that may reduce the bond of new concrete to old concrete.

2. Protect.  Prevent equipment from contaminating the surface with oil or grease before placing the overlay. When using an air supply system for blast cleaning and blowing, ensure there is an oil trap in the air line.

Confine hydrodemolition or scarification to areas at least 100 feet from the defined limits of any final cleaning or overlay placement in progress.  If the Engineer determines that hydrodemolition or scarification is impeding or interfering in any way with final cleaning or overlay placement, stop the hydrodemolition work immediately and move hydrodemolition equipment far enough from the area being prepared or overlaid.

If the water and contaminates from hydrodemolition or scarification could flow into the area being prepared or overlaid because of the grade, suspend the hydrodemolition for the first 24 hours of curing time after the concrete is placed.

When final preparation begins, stop removing concrete by mechanical methods and stop cleaning in areas adjacent to a lane or strip being cleaned.  Do not resume removing concrete by mechanical methods until placing the concrete and satisfying the curing-time requirement.  Suspend sandblasting and cleaning for the first 24 hours of curing time after the concrete is placed.

If the lane or strip being overlaid becomes contaminated after final cleaning, sandblast the surface before placing the overlay.  Begin polyester concrete placement within 24 hours of completing surface preparation for the portion of the deck to be overlaid.

Do not permit traffic (other than required construction equipment) on any portion of the lane or strip prepared for concrete placement, without approval.  To prevent contamination from equipment after final cleaning, place polyethylene sheeting over prepared lanes or strips.

515-3.05 Application of Prime Coat.  Do not begin application of the HMWM prime coat in an area within 48 hours of hydrodemolition in that area.  Do not begin application of the HMWM prime coat and the polyester concrete if rain is expected.  The area receiving the prime coat shall be dry and had no rain within the past 12 hours.  Immediately prior to applying the prime coat, sweep clean the surfaces to be overlaid by compressed air to remove accumulated dust and any other loose material.

The concrete bridge deck surface shall be between 50oF and 85oF when applying the prime coat.

Apply one coat of promoted/initiated wax-free HMWM resin to the prepared concrete and steel surfaces immediately before placing the polymer concrete.  Work the promoted/initiated resin into the concrete in a manner to assure complete coverage of the area receiving polyester concrete.  Retain a one-pint sample of each batch of promoted/initiated HMWM resin.  Submit the sample to the Engineer at the time of primer application to verify proper catalyzation.

Cure the prime coat for 30 minutes minimum before beginning placement of the polyester concrete. Do not proceed with placement of the polyester concrete until the Engineer verifies that the HMWM resin was properly promoted and initiated, as evidenced by the HMWM batch sample.

If the primed surface becomes contaminated, abrasive blast clean and reprime the contaminated area at no additional cost to the Department and at no extension of contract time.

Under no circumstances shall any resin run into drains or expansion joints, or otherwise escape the Contractor’s collection and containment system.

515-3.06 Mixing Equipment for Polyester Concrete.  Mix polyester concrete in mechanically operated mixers according to the mix design as approved by the Engineer.  Use mixers that are clean and free of oily residue.  Limit the mixer size to a nine cubic yard maximum capacity, unless otherwise approved by the Engineer.  Record the aggregate and resin volumes for each batch along with the date of each recording.  Furnish a printout of the recordings to the Engineer at the end of each work shift.

Prevent any cleaning chemicals from reaching the polyester mix during the mixing operations.

515-3.07 Mixing Components.  The polyester resin binder in the polyester modified concrete shall be approximately 12 percent by weight of the dry aggregate.  Determine the exact percentage as approved by the Engineer.

Use an amount of peroxide initiator that results in a polyester concrete set time between 30 and 120 minutes during placement as determined by California Test 551, Part 2, “Method of Test For Determination of Set Time of Concrete Overlay and Patching Materials”, by Gilmore Needles. Accelerators or inhibitors may be required as recommended by the polyester resin binder supplier and as approved by the Engineer.

Initiate and thoroughly blend the polyester resin binder just prior to mixing the aggregate and binder. Thoroughly mix the polyester concrete prior to placing.

515-3.08 Polyester Concrete Placement.  Place the polyester concrete on the liquid or hardened prime coat within two hours of placing the prime coat.  Place polyester concrete prior to gelling and within 15 minutes following initiation, whichever occurs first.  Discard polyester concrete that is not placed within this time.
If, for any reason, polyester concrete is not placed over the prime coat within the two hour time limit, apply a fresh coat of HMVM resin primer immediately followed by an abrasive sand finish coating.  Broadcast the abrasive sand finish onto the surface to affect a uniform coverage of a minimum of 0.8 pounds per square yard.  Prior to applying the polyester concrete overlay, the surface shall be re-cleaned according to subsection 515-3.04.

The surface temperature of the area receiving the polyester concrete shall be the same as specified above for the HMWM prime coat. 

Under no circumstances shall any polyester mixture run into drains or expansion joints, or otherwise escape the collection and containment system.

Consolidate the polyester concrete to a relative compaction of not less than 97 percent as determined by California Test 552.

Create cold joints by ramping the polyester concrete off at a 45 degree angle.  Prior to the next placement operation, abrasively blast the cold joint, and coat the joint with HMWM primer.

515-3.09 Finishing Polyester Concrete.  Finish polyester concrete according to subsection 501-3.09.3 and the following:  

Other finishing machines will be allowed subject to approval of the Engineer and successful completion of the trial overlay section.
The Engineer will verify and adjust the overlay profile after the completion of bearing replacement operations and bridge profile survey.  The Engineer will provide the adjusted profile grade no less than 10 days prior to the beginning of polyester concrete placement operations.  Set finishing machine elevation control to obtain the specified profile grade and meet finished surface smoothness requirements.  The Engineer will verify and direct the adjustment of the finishing machine elevation control before concrete placement.  After verifying the profile, the Engineer will not permit changes in the finishing machine elevation controls.

Place rails on which the finishing machine travels outside the area to be overlaid.  Use interlocking rail sections or other approved methods of providing rail continuity.  Submit plans for anchoring rails for approval according to subsection 105-1.02.  Do not shoot hold-down devices into the concrete unless the concrete is to be subsequently overlaid.  Do not penetrate the existing deck with hold-down devices by more than 3/4 inch.  Remove rails any time after the concrete has taken an initial set.  Protect the new surface edges when removing the finishing machine and rails.

Consolidate the polyester concrete by means approved by the Engineer.  Use finishing equipment capable of striking off the polyester concrete to the established grade and cross section.  Coat forms with suitable bond release agent to permit ready release of forms.

Give the polyester concrete an abrasive sand finish.  Apply the sand finish by hand immediately after strike-off and before gelling occurs.  Broadcast sand onto the surface to affect a uniform coverage of a minimum of 0.8 pounds per square yard.

Give the polyester concrete a uniform surface texture.  The polyester concrete surface shall have a friction number of not less than 35 as determined by ASTM E 274.  Grind or groove parallel to centerline portions of surfaces that do not meet the above provision until the required minimum friction number is attained.  The polyester concrete shall be impervious to moisture.

After initial finishing, the polyester overlay may require grinding of rough areas as determined by the Engineer.  Perform the grinding in a manner that will not damage the existing bridge deck.  Rotary milling machines are not allowed.

Demonstrate to the satisfaction of the Engineer that the method and equipment for grinding the polyester overlay are adequate for the intended purpose and will provide satisfactory results.  Do not commence removal until the Contractor receives the Engineer’s approval of the grinding equipment.

Contain, collect, and dispose of all concrete debris generated by the grinding operation according to Item c of the polyester concrete submittal in subsection 515-3.02.2.

Power sweep the finished overlay prior to opening the overlay area to vehicular traffic to remove excess loose aggregate and abrasive sand.  Demonstrate to the satisfaction of the Engineer that the power broom equipment will not damage the finished overlay.  Repair all damage to the finished overlay caused by the power broom at no additional cost to the Department.

515-3.10 Curing Polyester Concrete.  Do not permit traffic and equipment on the polyester concrete until it has achieved a minimum compressive strength of 2,500 psi as determined by the rebound number per ASTM C 805.

At your expense, remove and replace areas of the polyester concrete that do not totally cure or that fail to attain the specified minimum compressive strength in six hours.

515-3.11 SURFACE TOLERANCE.  The Engineer will test the finished surface of the overlay using a straightedge 10 feet long.  At your expense, correctively grind all areas where variations in the overlay surface from the testing edge of the straightedge between any two contacts, longitudinal or transverse, exceeds 1/8 inch.  After corrective grinding, the Engineer will retest the surface to verify compliance with the specified tolerance.

The Department will furnish and operate a profilograph to test the smoothness of the overlay.  The Engineer will determine the profile index with a California Profilograph recording on a scale of 1 inch or full scale, vertically.  The Engineer will move the profilograph longitudinally along the bridge deck at a speed no greater than 3 mph to minimize bounce. 
The Engineer will take bridge deck profiles 3 feet from and parallel to each edge of each lane and will terminate the profiles 15 feet from each end of the bridge.  The Engineer will evaluate the results of the profilograph test according to California Test 526.

Furnish concrete finishing equipment and employ methods capable of producing a bridge deck surface having a profile index of 7 inches per mile or less.  At your expense, grind finished surfaces that fail to conform to this smoothness tolerance until the above tolerance is met. 

When corrective grinding is necessary, the Engineer will evaluate the bridge deck using the profilograph in sections the length of the bridge or individual spans, if bounded by expansion joints.  Within each evaluation section, grind all areas represented by high points having deviations in excess of 0.3 inches per 25 feet.  After grinding individual deviations in excess of 0.3 inches per 25 feet, grind to reduce to average profile index to 7 inches per mile or less.  Do not reduce the concrete cover on reinforcing steel to less than 1.5 inches.

Use an approved grinding machine.  Do not use bush hammers or other impact devices.  At your expense, re-establish a uniform texture in areas requiring corrective grinding that is as equal as possible to the surrounding, uncorrected, bridge deck.

515-3.12 Checking Polyester Concrete for Bond.  After the requirements for curing have been met, sound the entire overlaid surface, in a manner approved by and in the presence of the Engineer, to ensure total bond of the concrete to the bridge deck.  Remove and replace polyester concrete in unbonded areas with new polyester concrete at no additional cost to the Department and at no extension in contract time.

Thoroughly fill and seal all cracks, except those that are significant enough to require removal as determined by the Engineer, with HMWM resin. Give cracks 1/16 inch and greater in width 2 applications of HMWM resin.  Immediately following the application of HMWM resin, coat the wetted surface with sand for abrasive finish.

515-4.01 Method of Measurement.  Section 109 and the following:

Bridge Deck Scarification and Removal will not be measured for payment.

Polyester Concrete Overlay volume is the volume of resin binder used multiplied by the yield of the approved mix design.

515-5.01 Basis of Payment.  The contract price for Bridge Deck Scarification and Removal includes full payment for containment structures, debris collection, wastewater filtration systems, disposal of debris, and incidental required to complete the work.

The contract price for Deck Preparation and Repair includes full payment for removing concrete from repair areas and filling with polyester concrete.

The contract price for Polyester Concrete Overlay includes full payment for preparing the bridge deck surface, disposal of debris and priming, placing, finishing, curing and protecting the overlay surface.  The pay quantity is the calculated quantity of polyester concrete used in the work, exclusive of materials used in trial overlays not incorporated into the work and any wasted or unused material as determined by the Engineer.  

Placing, curing and finishing the trial overlay sections not included in the work are subsidiary.

Corrective grinding of polyester concrete is subsidiary to Polyester Concrete Overlay.

Payment will be made under:

	Pay Item No.
	Pay Item
	Pay Unit



	515(1)
	Bridge Deck Scarification and Removal
	Lump Sum



	515(2)
	Deck Preparation and Repair
	Square Foot 

	515(3)
	Polyester Concrete Overlay
	Cubic Foot
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