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Section 00556, which is not a Standard Specification, is included in this Project by Special Provision.

Description

00556.00  Scope - This work consists of preparing bridge decks and sealing and resurfacing them with a multi-layer polymer concrete overlay (MPCO).

00556.04  Submittals - Submit the following at least two weeks before beginning the overlay work:

· A manufacturer's safety data sheet for each MPCO component.

· Manufacture dates and shelf-life expiration dates for each production lot of primer/sealer and polymer components.

· Tabulated data indicating the estimated cure time, in minutes, for the allowable ambient temperature range, in increments of 10 °F.

· A detailed work plan for the MPCO preparation, application, and cleanup.  Include estimated dates and timeframes.

· A fourier transform infra-red spectrum analysis of each polymer component.

· Aggregate (except moisture content) and polymer resin test results.

00556.05  Pre-placement Conferences:

(a)  Supervisory Personnel - Hold a pre-placement conference with all supervisory personnel, subcontractors, suppliers, MPCO manufacturer and other personnel who will be involved in the overlay work.  Meet at a mutually agreed time approximately two weeks in advance of the work.  Present and discuss all phases of the overlay work.

(b)  Placement Crew - Hold a second pre-placement conference with the Engineer and the entire overlay work crew at the job site one‑half hour before overlay work begins to discuss placement duties and procedures.  Do not begin the overlay work until this meeting is held.

Materials

00556.10  General - Furnish materials meeting the following requirements:

(a)  Multi-Layer Polymer Concrete Overlay - Furnish an MPCO from the QPL.
Sample and test the elongation of the mixed polymer resin according to ASTM D 638.

(b)  Multi-Layer Polymer Concrete Overlay Aggregate - Furnish MPCO aggregate from the QPL.
Sample the furnished aggregate and test according to the following:


Property
Test Method
Requirements


Moisture Content *
AASHTO T 255
0.20% max.

* At time of mixing the polymer resin.

Package all aggregate material so that it arrives at the project site clean, dry, and at the specified moisture content.

(c)  PCC Repair - Furnish PCC repair material according to Section 02015.
00556.16  Bond Strength - Before opening to traffic, perform two bond tests for each complete placement in the presence of and at locations designated by the Engineer.  Cut 3 inch diameter cores and conduct bond tests on the cores.

The bond tests consist of:

· Coring through the MPCO approximately 1 inch into the existing concrete.

· Attaching a device to the top of the core.

· Exerting a tensile load to the core sufficient to cause failure or achieve 300 psi, whichever occurs first.

Perform bond tests when the deck surface temperature is less than 80 °F.

A successful test is the failure of the concrete substrate or bond failure at or above 250 psi.

After coring and testing, restore the area voided by the cores by blowing with compressed air and filling with MPCO material.

Equipment

00556.20  Equipment -  Provide equipment to place the MPCO that meets the requirements of the manufacturer.  Remove all equipment that leaks oil or other contaminants from the work area until they are repaired.  Before placing the MPCO, cover the prepared deck with clear plastic, overlapping it to prevent contaminants from contacting the deck.  Do not use equipment until approval is obtained.

00556.21  Surface Preparation Equipment:
(a)  Sawing Equipment - Furnish power‑driven concrete saws adequate for sawing joints.

(b)  Scarifying Equipment - Furnish power-operated micro‑milling and shot‑blasting scarifying equipment capable of uniformly removing the existing surface to depths required.

(1)  Micro-milling - Furnish cold plane or rotomill grinding machines using carbide cutting tools in a rotary drum.  Provide equipment with tooth spacing of not more than 1/4 inch, capable of leaving a smooth, uniform pattern of striations.  Limit machines to a gross operational weight of no more than 35 tons and a forward speed of 2.5 feet per minute.  Operate at a drum speed of at least 120 RPM.

(2)  Shot-Blasting - Furnish mono-directional or bi-directional electric-powered shot blast machines with single or multiple blast wheels that cover a width of at least 2.5 feet per pass, and conform to EPA air pollution requirements by containing dust and steel abrasive media.  If the equipment is not equipped for simultaneous bi-directional blasting, make separate passes in opposite directions to ensure equal cleaning on all sides of the exposed aggregate.

(c)  Power-Driven Hand Tools - Furnish power-driven hand tools for removal of unsound concrete meeting the following requirements:

· Class 2 Preparation Equipment - For Class 2 deck preparation, use chipping hammers equal to or less than a nominal 15 pound class.

· Class 3 Preparation Equipment - For Class 3 deck preparation, use chipping hammers equal to or less than a nominal 30 pound class.

(d)  Hand Tools - Furnish hammers and chisels to remove final particles of unsound concrete or to achieve the required depth.

(e)  Air Compressor - Furnish air compressors equipped with functioning oil traps.  Ensure air used for blow-down of prepared surfaces is free of oil.

00556.24  Miscellaneous Equipment:

(a)  Tools - Furnish squeegees, rollers, and other approved tools to apply the primer/sealer and the polymer resin.

Furnish a power broadcaster to uniformly apply the MPCO aggregate.

Furnish pickup type power brooms capable of removing loose aggregate.

(b)  Coring Equipment - Furnish core cutting equipment that can produce a core at least 3 inches in diameter.

(c)  Bond Testing Equipment - Furnish bond testing equipment that:

· Is compatible with the core tested.

· Can exert a tensile load to the core sufficient to exceed 300 psi.

· Is equipped with a measuring device capable of reading tensile force exerted within 1 percent accuracy.

Labor

00556.30  Personnel Qualifications - Provide employees meeting the following requirements:

· Workers that are certified, in writing, by the MPCO manufacturer that they are qualified to place the MPCO.

· A MPCO manufacturer technical representative that is experienced in MPCO application and mix designs.

The MPCO manufacturer technical representative duties include:

· Be present at both pre-placement conferences.

· Be at the project site and verify the deck is prepared to the manufacturer's satisfaction.

· Be at the project site during overlay placements and monitor the placement to ensure the manufacturer's recommendations are met.

Construction

00556.40  General - Prepare the entire deck surface, including the deck edge against the curb, to receive the MPCO.  Remove all grease, oil, paint, dirt, laitance, rust, and all other contaminants that would affect adhesion of the MPCO.

00556.41  Surface Preparation:

(a)  General - Remove surface concrete by approved hand methods that cannot be reached by power-driven equipment.

Remove existing asphalt wearing surfaces according to Section 00503.

Dispose of all materials according to 00290.20.

Perform a de-lamination deck survey using chain drag or other approved methods to determine limits of Class 2 preparation required.

(b)  Bridge Deck Drains - Temporarily block all deck drains and catch basins while preparing the surface and placing MPCO.  Do not allow scarifying, chipping, sawing, sandblasting, shot‑blasting, sweeping, water blasting, or flushing material to enter them.

(c)  Expansion Joints - Before constructing the MPCO, block out expansion joints with rigid polyethylene foam or other approved material, compatible with the primer/sealer and polymer resin.

Remove material that is within 12 inches of all joints with bush-hammers, scabblers or by other means acceptable to the Engineer.  Do not damage the joints.
(d)  Initial Surface Preparation - Perform surface preparation far enough in advance of resurfacing so that all further deck preparation can be satisfactorily completed.  Prepare bridge decks according to the following:

(1)  Class 1 Preparation - Before beginning Class 1 preparation, construct a 50 foot long by 5 foot wide test strip in an area approved by the Engineer.  Roughen the existing concrete surface to an exposed aggregate surface texture depth profile of at least 1/16 inch, determined according to ASTM E 965 (standard volumetric test).  Do not proceed with Class 1 preparation until the Engineer approves the test strip results.

Continue to roughen the existing concrete surface to match the test strip.

Protect visible reinforcing steel and reinforcing steel where the plans show it to be within 1/2 inch of the surface.

(2)  Class 2 Preparation - In Class 2 areas, remove concrete with nominal 15 pound powered chipping hammers as follows: 

· Remove all unsound concrete from the lower limit of Class 1 preparation down to a maximum depth of half the total thickness of the existing deck.

· Remove a minimum of 3/4 inch of concrete around and below reinforcing steel  that is not at least 50% embedded in the existing concrete surface.

· Sandblast reinforcing steel coated or pitted with rust to a bright finish.

(3)  Class 3 Preparation - When Class 3 preparation is required, it will be designated by the Engineer and performed as Extra Work.

Perform Class 3 preparation as follows:

· Remove the full thickness of deck remaining below the lower limit of Class 2 preparation, using jackhammers.

· Sandblast reinforcing bars pitted with rust to remove all rust.

When concrete is removed to the limits of Class 2 and Class 3 preparation, repair the deck with a PCC repair material compatible with the MPCO.  Cure the PCC repair material according to the manufacturer's recommendations before placing the MPCO.  Prior to production, test the PCC repair material to MPCO bond according to 00556.16.
(e)  Final Surface Preparation - Roughen the surface leaving an exposed aggregate surface texture depth profile of at least 1/16 inch, determined according to ASTM E 965 (standard volumetric test).  Take at least two tests for each placement or for every 350 square yards of surface area whichever is greater.

(1)  Micro-milling - When micro‑milling is used, prepare final surfaces by:

· Shot-blasting.

· Sweeping the area magnetically to remove metal residue.

· Cleaning with an air compressor immediately before resurfacing.

(2)  Shot blasting - When shot‑blasting is used, prepare surfaces by:

· Sweeping the area magnetically to remove shot and metal residue.

· Cleaning with an air compressor immediately before resurfacing.

00556.42  Placing MPCO:

(a)  Placement Conditions - Place MPCO on prepared surfaces only when all of the following conditions are met:

· The air temperature and the deck surface temperature are within the manufacturer's recommended range.

· The entire deck surface is dry by visual inspection.

· Moisture is not present on the deck surface by visual inspection and moisture is not visible on a test sheet when tested according to ASTM D 4263.

· During the hours of darkness, work areas are illuminated.  Submit an illumination plan for approval at the pre-placement conference.

(b)  Thickness - Place MPCO in lifts to achieve a total minimum thickness of 3/8 inch.

(c)  Mixing the Polymer Resin - Condition and mix the polymer resin as recommended by the manufacturer.  Do not dilute, thin, or add foreign material to either the individual polymer resin components or the mixed polymer resin.

(d)  Overlay Application - With the Engineer's approval of the surface preparation, apply the MPCO according to the manufacturer's recommendations.

After each lift, before gelling of the polymer resin occurs, broadcast a layer of aggregate at a rate of 2 pounds of aggregate per square yard or until no wet spots are visible.

Feather the MPCO to the expansion joint edges.

If application of the MPCO surface does not meet the manufacturer's recommendations, stop the operation until revised methods, changes in equipment, or correction of procedures are proposed and approved.

(d)  Curing - Cure the MPCO according to the manufacturer's recommendations before subjecting it to loads or traffic.

00556.43  De-lamination Survey and Repair - The completed MPCO surface will be inspected by the Engineer for de-lamination, bond failure, and other damage by use of a chain drag, coring, and other devices.  Areas of de-lamination of less than 1 square foot will not require repair.  Core samples that do not achieve bond strength of at least 250 psi will be at no additional cost to the Agency.  Core samples with a bond strength of 250 psi or greater will be paid as Extra Work.

Repair all surface defects by removing the defective material and reapplying the MPCO.  Do not damage adjacent materials or steel substrates.  Repair to the satisfaction of the Engineer at no additional cost to the Agency.

Make all repairs before opening to traffic or, if the resurfaced area is opened to traffic at the Contractor's request before completing repairs, all additional traffic control to complete the repairs will be at no additional cost to the Agency.

00556.44  Use of New Surface:

(a)  Vehicles - Do not allow vehicles or construction equipment on the MPCO surface until curing is complete.

(b)  Traffic - Do not open sections to traffic until approved by the Engineer.  Before opening to traffic, remove all loose aggregate by power brooming and open all drains.

Measurement

00556.80  Measurement - The quantities of work performed under this Section will be measured according to the following:

· Class 2 Preparation - Class 2 preparation will be measured on the area basis.

· Furnish MPCO Material and Constructing MPCO - Furnishing and constructing multi-layer polymer concrete overlay will each be measured on the area basis.  The area will be determined by measuring the actual surface area of the resurfaced bridge deck.

Payment

00556.90  Payment - The accepted quantities of work performed under this Section will be paid at the Contract unit price, per unit of measurement, for the following items:


Pay Item
Unit of Measurement

(a)
Class 2 Preparation
Square Yard


(b)
Furnish MPCO Material
Square Yard


(c)
Construct MPCO
Square Yard
Payment will be payment if full for furnishing and placing all materials, and for furnishing all equipment, labor, and incidentals necessary to complete the work as specified.

No separate or additional payment will be made for Class 1 preparation work.

Class 3 preparation will be paid for as Extra Work according to Section 00196.
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