
Application of bridge coating                   
(8-29-19)
General
This work consists of preparing and cleaning concrete and galvanized surfaces as well as furnishing and applying a colored base coating with a compatible anti-graffiti finish coating to the surfaces described herein.  The base coating and anti-graffiti coating shall be applied to all surfaces indicated on the plans or as directed by the Engineer and shall be applied only after the surface preparation specified herein has been completed, inspected and approved by the Engineer.
Alternate coating methods may be submitted for review and approval.
Materials

The base coating shall be compatible with the anti-graffiti finish coating and must be designed specifically for coating galvanized surfaces or damp, uncured concrete.  The coating material shall be delivered to the job site in sealed containers bearing the manufacturer's original labels.  The brand, color, and type shall be clearly marked on each container.  A copy of the manufacturer's Materials Safety Data Sheet and a copy of the manufacturer’s printed instructions shall be presented to the Engineer at the time of delivery.  

The coating material shall be stored in airtight, upright containers.  The containers shall be stored in a dry location where the temperature remains above 40° F and less than 100° F.

The coating material shall have a shelf life of not less than 12 months.  After application, the base coating shall be dry to the touch within 48 hours and shall achieve a final cure within 2 to 3 weeks under ideal conditions.  After application, the anti-graffiti coating shall be dry to the touch within 1 hour and shall achieve a final cure within 3 hours.
The color of the base coating shall be in accordance with the Federal Standard 595.  Colors and areas of application shall be as follows:

Superstructure

FS 36622 (Gray) or similar color approved by the Engineer shall be applied to the tops, interior and exterior faces of the barrier rails, exterior vertical edges of deck, bottoms of overhang, outside face and bottom of exterior girders.

Substructure

FS 36251 (Gray) or similar color approved by the Engineer shall be applied to all exposed substructure elements, excluding top surfaces of bent and end bent caps and concrete slope protection.
The color of the anti-graffiti coating shall be clear after full cure.

Provide one gallon of graffiti remover, thinners, dryers and all necessary components recommended by the manufacturer to the North Carolina Department of Transportation Materials and Tests Unit, Chemical Testing Engineer.

Material Testing and Certification

Before coating material is applied, a Type 2 certification shall be supplied attesting that the product furnished is in accordance with the same formula as that previously subjected to the tests specified below and approved.  Copies of the current tests reports shall be attached to the certification.  Reports for tests made more than 4 years prior to shipment to the project site will not be accepted.
All testing shall be performed by a qualified commercial testing laboratory that has been approved by the North Carolina Department of Transportation Materials and Tests Unit.

The applied coating shall be subjected to and shall satisfy the requirements of the tests listed below, prior to use on the structure.

Freeze-Thaw
1. Three concrete specimens, not less than 4 inches by 6 inches by 6 inches, of the mix design for the structure shall be cast and cured.  Fourteen days moist curing with a drying period at room temperature, 60° F to 80° F, for 24 hours will be required before applying the coating material to the specimens.  Caution shall be taken that there be no excessive oil on specimen forms.  The coating shall be applied to the sides of specimens at a spreading rate of 50 ± 10 square feet per gallon.  Brush application will be permitted.  Cementitious coatings shall be cured at room temperature and 30 percent relative humidity for 24 hours, at room temperature and 90 percent relative humidity for 48 hours, at room temperature and 50 percent relative humidity for 4 days for a total curing time of 7 days.

2. The specimens shall be immersed in water at room temperature for 3 hours, then removed.

3. The specimens shall be placed in cold storage at -15°F for 1 hour and then removed.

4. The specimens shall be thawed at room temperature for one hour.

5. Steps 3 and 4 shall be repeated for a total of 250 cycles.  At the end of 250 cycles, the specimens shall show no visible defects.

Accelerated Weathering

Coating shall be subjected to a 7,500 hour exposure test in a Twin-Carbon-Arc- Weatherometer, ASTM G 23, Type D, at an opening temperature of 145° F.  The test shall be made at 20-minute cycles consisting of 17 minutes of light and 3 minutes of water spray plus light.  At the end of the exposure test, the exposed samples shall show no chipping, flaking, or peeling.  The panels for this test shall be prepared by applying the coating at a spreading rate of 50 ± 10 square feet per gallon to both sides and edges of panels cut from asbestos cement shingles in accordance with Federal Specification SS-S-346, Type I.  Curing time shall be in accordance with Freeze-Thaw Test curing time.

Fungus Growth Resistance

Coating shall pass a fungus resistance test in accordance with Federal Specification TT-P-29g.  Fungus growth shall not be indicated after a minimum incubation period of 21 days.

Abrasion Resistance

Coating shall pass the 2,000 litre sand abrasion test in accordance with Method 6191 Abrasion Resistance-Falling Sand, Federal Test Method Standard 141a, ASTM D968-81.  The specimens for this test shall be prepared by applying the coating to a cleaned steel panel at a spreading rate of 50 ± 10 square feet per gallon.  The specimens shall be cured at room temperature for 21 days.

Impact Resistance

Coating shall be applied to a concrete panel prepared according to Federal Test Method Standard 141a, Method 2051, at a spreading rate of 50 ± 10 square feet per gallon, and allowed to cure for 21 days at room temperature.  The test shall then be run using the Gardner Mandrel Impact Tester in accordance with ASTM D 2794 using a one-half inch indenter with an impact load of 6 inch-pounds.  The coating shall show no chipping under this impact load.

Salt-Spray Resistance

A concrete specimen shall be coated at the rate of 50 ± 10 square feet per gallon and cured for 21 days at room temperature.  The coated specimen shall be exposed to a 5 percent salt solution in accordance with ASTM B 117 for 2,500 hours where the atmospheric temperature is maintained at 90° ± 2 °F.  At the end of 2,500 hours of exposure, the coating shall show no ill effects, loss of adhesion, or deterioration.

Flexibility

A sheet metal specimen shall be coated at a rate of 50 ± 10 square feet per gallon and allowed to cure for 48 hours at room temperature.  The coated specimen shall be bent 180 degrees over a one inch round mandrel.  After bending, the coating shall show no breaking.

In addition to the certification and test reports required above, a service record shall be supplied showing that the coating material has a satisfactory service record on concrete and, when applicable, galvanized surfaces for a period of not less than 5 years prior to the date of submission of the service record.  The coating shall also have shown satisfactory service characteristics without peeling, chipping, flaking, and non-uniform change in texture or color.  The structure for the specific product shall be named in the service record.

In addition to the above requirements, each batch delivered to the project shall be sampled and tested for color and the following product analysis data submitted:
(a)
Weight per gallon




(b)
Viscosity in Kreb units




(c)
Weight percent pigment




(d)
Weight percent vehicle solids




(e)
Infrared spectra of vehicle solution




(f)
Drying time




Surface Preparation
Prepare concrete surfaces and galvanized surfaces in accordance with Section 420-17(B) and Section 442-13 of the Standard Specifications, respectively, or the manufacturer’s recommendations, whichever is more restrictive.  All surfaces to be coated shall be free of efflorescence, flaking coatings, dirt, oil, curing compounds, release agents and other deleterious substances prior to the application of the coating.
Concrete curing compounds and release agents must be removed.  Water blasting will be allowed; however, the blasting operation must not remove or damage the concrete.
Prior to application of the coating, all concrete surfaces to be coated shall be sprayed with water.  If the water soaks into the concrete surfaces, the coating may be applied once all surfaces dry.  If the water beads up and is repelled, the surfaces require further cleaning before application of the coating.
Application
The coating application, including equipment used, shall be in accordance with the manufacturer's recommendations.  The coating shall be applied by qualified personnel with previous experience similar to the work outlined in the contract plans.

The material shall be thoroughly mixed in its original container and shall not be thinned.  Containers with coatings that have formed skins shall not be permitted for use.

The base coating may be applied over damp, but not wet concrete surfaces and shall be applied at a rate of 50 ± 10 square feet per gallon.  The application rate shall produce a uniform color texture.  The base coating shall be applied only when the ambient temperature is between 40° F and rising, and 100° F.  It shall not be applied over frozen surfaces or if rain is imminent.  If a freshly applied surface is damaged by rain, re-coating may be necessary based on the Engineers assessment of the damage.

Schedule the application of the base coating as one of the final finishing operations or when construction-generated dust will be minimal.  To prevent lap marks, a wet edge shall be maintained at all times.  Stopping and starting in mid-sections will not be allowed.  Start or end at natural breaks in the surface, i.e. at a panel edges, corners or joints.  When applying the base coating with a roller, the material shall be applied in vertical strokes initially, cross rolled for even film and appearance, and then finished with vertical strikes.
Apply the anti-graffiti coating by brush, roller or airless spray when the ambient temperature is between 45° F and 90° F, and the surface temperature is between 50° F and 100° F.  Ensure the surface is clean and dry before applying the anti-graffiti coating.
Finished Product
All coating material in the finished state shall be capable of accommodating the thermal and elastic expansion ranges of the concrete or, when applicable, galvanized surfaces without cracking.

The texture of the completed finish coat shall be similar to that of rubbed concrete.  The completed finished coating shall be tightly bonded to the structure and present a uniform appearance and texture.  Additional coats may be required by the Engineer in order to produce the desired surface texture and uniformity.

Coatings shall be entirely removed from the structure and reapplied if there is failure to positively adhere as evident by chipping, flaking, peeling, or the desired surface appearance is not achieved.
The average thickness of the completed finish coating shall not exceed 1/8 of an inch.  The minimum dry film thickness of the anti-graffiti coating shall be 2.0 mils.
Method of Measurement

The quantity of applied bridge coating, consisting of base coating and anti-graffiti coating material, to be paid for will be the actual square feet of coating that has been applied and accepted.  

Basis of Payment

The quantity of applied bridge coating, measured as provided above, will be paid for at the contract unit price bid per square foot.

The unit price bid per square foot for “Application of Bridge Coating” will be full compensation for surface preparation, furnishing and applying the materials, labor, equipment and any incidentals necessary to complete this work. 

Payment will be made under:

Application of Bridge Coating
Square Foot

1
4

4

