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Changes in wording, tables, or methacrylate application rate must be reviewed by the Chair of the Bridge Deck Protection Committee.

Location of the deck treatment must be shown on the plans.

Use with items "TREAT BRIDGE DECK" and "FURNISH BRIDGE DECK TREATMENT MATERIAL. "

Clean bridge deck is a separate item.  Use Br. Ref. Spec. 15CLDK

Insert in the special provisions as 54-130.

10‑1.__  BRIDGE DECK METHACRYLATE RESIN TREATMENT

This work includes furnishing, testing, and application of methacrylate resin and sand on bridge decks as shown on the plans and as specified in these special provisions.

2

Before starting deck treatment, the Contractor shall submit plans in conformance with Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications and these special provisions for the following:

A.
Public safety plan for the use of methacrylate resin

B.
Placement plan for the construction operation

3

The plans shall identify materials, equipment, and methods to be used.
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The public safety plan for the use of methacrylate resin shall include details for the following:

A.
Shipping

B.
Storage

C.
Handling

D.
Disposal of residual methacrylate resin and the containers
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When methacrylate resin work is to be conducted within 31 meters of a residence, business, or public space, including sidewalks under a structure, the Contractor shall notify the public at least 7 days before starting work and monitor airborne emissions during the work.  Public notification and monitoring of airborne emissions shall conform to the following:

A.
The public safety plan shall include a copy of the notification letter and a list of addresses and locations where the letter will be delivered and posted.  The letter shall state the methacrylate resin work locations, dates, times, and what to expect.  The letter shall be delivered to each residence and each business within 31 meters of the methacrylate resin work.  The letter shall be delivered to local fire and police responders, and it shall be posted at the job site.

B.
The public safety plan shall include an airborne emissions monitoring plan prepared by a certified industrial hygienist and a copy of the hygienist's certification.  Airborne emissions shall be monitored at a minimum of 4 points including the point of mixing, the point of application, and the point of nearest public contact, as determined by the Engineer.  At the completion of methacrylate resin work, a report by the certified industrial hygienist with results of the airborne emissions monitoring plan shall be submitted to the Engineer.
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The placement plan for construction shall include the following:

A.
Schedule of deck treatment for each bridge.  The schedule shall be consistent with "Maintaining Traffic" of these special provisions and shall include time for the Engineer to perform California Test 342.

B.
Methods and materials to be used, including the following:

1.
Description of equipment for applying the resin

2.
Description of equipment for applying the sand

3.
Gel time range and final cure time for the resin

4.
List of on-site staff and description of on-site equipment to be on standby for abrasive blasting

7

If the measures proposed in the safety plan are inadequate to provide for public safety associated with the use of methacrylate resin, the Engineer will reject the plan and direct the Contractor to revise the plan.  Directions for revisions will be in writing and include detailed comments.  The Engineer will notify the Contractor of the approval or rejection of a submitted or revised plan within 15 days of receipt of that plan.
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In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

9.*  Edit to suit job.  Add title of specification for patching concrete when applicable.

Before treating bridge decks, the deck surface shall be cleaned, unsound concrete removed, and voids patched as shown on the plans and as specified in "Clean Bridge Deck" and "Remove Unsound Concrete" and "_______________" of these special provisions.
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MATERIALS

Before using methacrylate resin, a Material Safety Data Sheet shall be submitted for each shipment of resin.
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Methacrylate resin shall be low odor and have a high molecular weight.  Before adding initiator, the resin shall have a maximum volatile content of 30 percent, when tested in conformance with the requirements in ASTM Designation:  D 2369, and shall conform to the following:

	PROPERTY
	REQUIREMENT
	TEST METHOD

	* Viscosity


	0.025 Pa s , maximum, (Brookfield RVT with UL adaptor, 

50 RPM at 25°C)
	ASTM D 2196

	* Specific Gravity


	0.90 minimum, 

at 25°C
	ASTM D 1475

	* Flash Point


	82°C, minimum
	ASTM D 3278

	* Vapor Pressure


	1.0 mm Hg, maximum, at 25°C
	ASTM D 323

	Tack-free Time


	400 minutes, maximum, at 25°C
	Specimens prepared per California Test 551

	PCC Saturated Surface-Dry Bond Strength


	3.5 MPa, minimum at 24 hours and 21 ± 1°C
	California Test 551

	*  Test shall be performed before adding initiator.
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TESTING

The Contractor shall allow 20 days for sampling and testing by the Engineer of the methacrylate resin before proposed use. If bulk resin is to be used, the Contractor shall notify the Engineer in writing at least 15 days before the delivery of the bulk resin to the job site.  Bulk resin is any resin stored in containers in excess of 209 liters.
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Before starting production treatment, the Contractor shall treat a test area of approximately 50 square meters that is within the project limits and at a location approved by the Engineer.  When available the test area shall be outside of the traveled way.  Weather and pavement conditions during the test treatment shall be similar to those expected on the deck.  Equipment used for testing shall be similar to those used for deck treating operations.
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During test and production deck treatment, test tiles shall be used to evaluate the resin cure time.  The Contractor shall coat at least one 102 mm x 102 mm commercial quality smooth glazed tile for each batch of methacrylate resin.  The coated tile shall be placed adjacent to the corresponding treated area.  Sand shall not be applied to the test tiles.
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The acceptance criteria for a treated test area is as follows:

A.
The test tiles are dry to the touch.

B.
The treated deck surface is tack free (non-oily).

C.
The sand cover adheres and resists brushing by hand.

D.
Excess sand has been removed by vacuuming or sweeping.

E.
The coefficient of friction is at least 0.35 when tested in conformance with California Test 342.
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Deck treatment on the test area shall demonstrate that the methods and materials meet the acceptance criteria and that the production work will be completed within the specified time for maintaining traffic.
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If a test area fails to meet the acceptance criteria, as determined by the Engineer, the test will be rejected, and the treatment shall be removed and replaced until the test area complies with the acceptance criteria.

18

CONSTRUCTION

Equipment shall be fitted with suitable traps, filters, drip pans, or other devices as necessary to prevent oil or other deleterious material from being deposited on the deck.
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A compatible promoter/initiator system shall be capable of providing the resin gel time range shown on the placement plan.  Gel time shall be adjusted to compensate for the changes in temperature throughout treatment application.
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Resin shall be applied by machine and by using a two-part resin system with a promoted resin for one part and an initiated resin for the other part.  This two-part resin system shall be combined at equal volumes to the spray bars through separate positive displacement pumps.  Combining of the 2 components shall be by either static in-line mixers or by external intersecting spray fans.  The pump pressure at the spray bars shall not be great enough to cause appreciable atomization of the resin.  Compressed air shall not be used to produce the spray.  A shroud shall be used to enclose the spray bar apparatus.
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At the Contractor's option, manual application may be used.  For manual application, (1) the quantity of resin mixed with promoter and initiator shall be limited to 20 L at a time, and (2) the resin shall be distributed by squeegees and brooms within 10 minutes after application.
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The Contractor shall apply methacrylate resin only to the specified area.  Barriers, railing, joints, and drainage facilities shall be adequately protected to prevent contamination by the treatment material.  Contaminated items shall be repaired at the Contractor's expense.

23*  Use 1.5 square meters per liter for an exposed lightweight concrete surface and 2.2 square meters per liter for a smooth abrasive or shot blasted surface.

The relative humidity shall be less than 90 percent at the time of treatment.  The prepared area shall be dry and the surface temperature shall be at least 10°C and not more than 38°C when the resin is applied.  The rate of application of promoted/initiated resin shall be approximately ___________square meter per liter; the exact rate shall be determined by the Engineer.
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The deck surfaces to be treated shall be completely covered with resin so the resin penetrates and fills all cracks.  The resin shall be applied within 5 minutes after complete mixing.  A significant increase in viscosity shall be cause for rejection.  Excess material shall be redistributed by squeegees or brooms within 10 minutes after application.  For textured deck surfaces, including grooved surfaces, excess material shall be removed from the texture indentations.
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After the resin has been applied, at least 20 minutes shall elapse before applying sand.  The sand shall be commercial quality dry blast sand.  At least 95 percent of the sand shall pass the 2.36‑mm sieve, and 95 percent shall be retained on the 850‑µm sieve..  The sand shall be applied at a rate of approximately one kilogram per meter or until refusal as determined by the Engineer.
26

Traffic will not be allowed on the treated area until the Engineer has determined that the following conditions have been met:

A.
The test tiles are dry to the touch.

B.
The treated surface is tack free (non-oily).

C.
The sand cover adheres and resists brushing by hand.

D.
Excess sand has been removed by vacuuming or sweeping.
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If a treated area does not meet the listed conditions and the allowable lane closure time is about to expire, the treatment will be rejected.  The Contractor shall immediately remove the rejected deck treatment by the blast method shown in the placement plan.  The Contractor shall submit a plan and revised schedule for replacement of rejected deck treatment materials.
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After the entire deck surface for a given bridge or a group of bridges has been completed, the Engineer will perform California Test 342.  The Engineer will provide at least a 15‑day notice for the Contractor to provide traffic control for each bridge location.  The coefficient of friction of the treated deck shall be at least 0.35 when tested in conformance with California Test 342.  If the coefficient of friction is less than 0.35, the deck treatment will be rejected. The Contractor shall submit a plan and revised schedule for modification or replacement of rejected deck treatment materials.
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MEASUREMENT AND PAYMENT

Bridge deck methacrylate resin treatment will be measured by the square meter based on the dimensions shown on the plans and will be paid for as treat bridge deck.  Furnish bridge deck treatment material will be measured by the liter of mixed methacrylate resin actually placed and will be paid for as furnish bridge deck treatment material.  No payment will be made for materials wasted or not incorporated in the work.
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The contract price paid per square meter for treat bridge deck shall include full compensation for furnishing all labor, materials (including sand, but excluding treatment material), tools, equipment, and incidentals, and for doing all the work involved in test areas, test tiles, applying treatment material, removing excess sand, for furnishing standby blast crew, and for removing and replacing rejected materials as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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The contract price paid per liter for furnish bridge deck treatment material shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals necessary to furnish the bridge deck treatment material to the site of the work, ready for application, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Full compensation for execution of the public safety plan, but excluding the airborne emissions monitoring work done by the certified industrial hygienist and notification of the public, shall be considered as included in the contract prices paid for the items of work involving bridge deck methacrylate resin treatment, and no additional compensation will be allowed therefor.
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For bridge deck methacrylate resin treatment, airborne emissions monitoring with reporting done by the certified industrial hygienist and notification of the public will be paid for as extra work as provided in Section 4‑l.03D, "Extra Work," of the Standard Specifications.

34

Full compensation for providing traffic control for the Engineer to perform inspections and testing shall be considered as included in the contract prices paid for the items of work involving bridge deck methacrylate resin treatment, and no additional compensation will be allowed therefor.

