City of Detroit

Special Provision for

POLY-UREA

Sprayable Liquid Pavement Marking
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I. DESCRIPTION

A.
This work shall consist of furnishing and installing retroreflective liquid pavement markings in accordance with this provision and in reasonably close conformance to the dimensions and lines shown on the plans or established by the engineer.

B.
The liquid marking material shall be applied by spray method onto asphalt cement concrete and Portland cement concrete surfaces. Following an application of glass beads, and upon curing, the resulting marking shall be an adherent reflectorized marking of the specified thickness and width that is capable of resisting deformation by traffic.

II.
MATERIALS

The Contractor shall furnish materials that meet the Manufacturer’s specifications.

Description: The markings shall be comprised of a polyurea coating adhered to the pavement surface, and reflective media adhered to the polyurea coating. The polyurea coating shall consist of a mixture of high-quality resins, curing agent, and pigments. The reflective media shall consist of glass beads.

A.
Polyurea Coating

1.
Composition Requirements:

1.1 The polyurea coating shall be formed by the reaction of two components: Part A & Part B.

1.2 The polyurea coating materials shall be manufactured without the use of lead chromate pigments or other similar, lead containing, chemicals.

1.3 The white polyurea coating shall contain not less than 20% by weight rutile titanium dioxide pigment to ensure adequate opacity, hiding power and reflective properties.

1.4 The polyurea coating shall contain pigments, which enable the markings to conform to highway color standards.
2.
Properties:

2.1 Composition: The retroreflective pavement markings shall consist of a mixture of high-quality resins, curing agent and pigments, with a reflective layer of glass beads bonded to the top surface.
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2.2 Color:  The preformed markings shall consist of white, yellow, and yellow-green films with pigments selected and blended to conform to standard highway colors. The daytime luminance (CAP Y) of the coating, without reflective media, shall not be less than 80% white, 50% yellow, and 65% yellow-green when tested using a spectrophotometer with a 45º circumferential / 0º geometry, illuminant D65, and 2º observer angle in accordance with ASTM E1349.

2.3
Color and Weathering Resistance: The properly mixed polyurea coating, when applied to aluminum panels at 20(2 mil in thickness with no glass beads, allowed to cure for at least 72 hours, and exposed in a Q.U.V. Environmental Testing Chamber, as described in ASTM G-154-00, Cycle #2 for 1000 hours, shall conform to the following minimum requirements. The daytime color of the white, yellow, and yellow-green polyurea systems shall conform to ASTM D 6628. The daytime luminance (CAP Y) after exposure shall not differ more than 1% when compared to the initial measurement.

2.4
Adhesion to Concrete: The polyurea materials, when tested according to ACI Method 503, shall have such a high degree of adhesion to the specified concrete surface that there shall be a 100% concrete failure in the performance of this test. The prepared specimens shall be conditioned at room temperature (75º ( 2º F) for a minimum of 24 hours and maximum of 72 hours prior to the performance of the tests indicated.

2.5
Adhesion to Asphalt: The polyurea marking materials, when tested according to ACI Method 503, shall have such a high degree of adhesion to the specified asphalt surface that there shall be a 100% asphalt failure in the performance of this test. The prepared specimens shall be conditioned at room temperature (75º ( 2º F) for a minimum of 24 hours and maximum of 72 hours prior to the performance of the tests indicated.
2.6 Track-Free Time (Laboratory): When tested in accordance with ASTM D711, the polyurea marking material shall reach a no-track condition in 8 minutes or less for a 20(2-mil thickness. This test shall be performed with AASHTO Type I beads coated at a coverage of 0.119 pounds per square foot. The drying time shall not increase substantially with decreasing temperature.

2.7
Hardness: The polyurea pavement marking materials when tested according to ASTM D2240 shall have a shore D hardness of between 70 and 100. The mixed polyurea coating, when applied to aluminum panels at 20(2 mil in thickness, shall be allowed to cure at room temperature for at least 72 hours before testing. 
B. Reflective Media
The reflective media shall be comprised of glass beads capable of being applied onto the polyurea coating with good and even uniformity by appropriate particle coating equipment. The size and quality of the beads shall be such that the performance requirements for the markings shall be met. These beads, when properly applied at the specified coating weight will provide immediate and continuing retroreflection.
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1. Glass Beads: The required glass beads shall be a 90/10 blend (90% sinkers and 10% floaters) of AASHTO M 247-81 Type I gradation 1.5 index glass beads.  
2. Acid Resistance: A sample of glass beads supplied by the manufacturer shall show resistance to corrosion of their surface after exposure to a 1% solution (by weight) of sulfuric acid.  The 1% acid solution shall be made by adding 5.7cc of concentrated acid into 1000cc of distilled water.  CAUTION: Always add the concentrated acid into the water, not the reverse.  The test shall be performed as follows:

Place 10g of the beads in a 100ml beaker and cover with 30 to 40ml of the 1 weight percent sulfuric acid solution. Cover the beaker to prevent evaporation and allow the sample to be exposed for 24 hours under these conditions. Then decant the acid solution, rinse the beads with fresh DI water and dry the sample in a 150º F (66º C) oven for approximately 15 minutes or until the sample is dry.  Microscopic examination (20X) shall show no more than 15% of the beads having a formation of a very distinct opaque white (corroded) layer on their entire surface.
C. 
Finished Markings

Because of normal variances in roads, application, and measurement, the properties of markings made from the materials specified herein will vary from one installation to the next.  When the materials are applied according to the specifications in Section III, they shall be capable of forming markings with the following reproducibility of properties:

1.
On-the-road Track-Free Time:  When installed at 77º F and at a wet film thickness of 20(2 mils with proper bead application, the markings shall reach a no-track condition in 8 minutes or less.  Dry to “no-tracking” shall be considered as the condition where no visual deposition of the polyurea marking to the pavement surface is observed when viewed from a distance of 50 feet, after a traveling vehicle’s tires have passed over the line. The drying time shall not increase substantially with decreasing temperature.

2.
Skid Resistance: The surface of the retroreflective marking shall provide an initial average skid resistance value of 35 BPN when tested according to ASTM E303. 

III. APPLICATION

The Contractor shall furnish equipment and apply the materials according to the following specifications.

A.
Equipment

The equipment shall be capable of producing markings that meet the specifications contained herein using the materials specified in Section II Materials.

1. The equipment shall be capable of spraying the mixed polyurea components onto the pavement surface.

2. The equipment shall be capable of proportioning (2 volumes of Part A to every 1 volume Part B) and mixing the liquid components continuously to ensure proper cure.

DPW/ TED: JF













   


    
4 of 7
   







  











       7/29/2010

3. The equipment shall include individual material reservoirs, or space, for the storage of Part A and Part B liquid components.  The material reservoir for Part B shall be provided with a means to exclude moisture, such as a nitrogen blanket or air input that has been dried with a desiccant.

4. The equipment shall be capable of heating and maintaining the Part A and Part B liquid components at separate, controllable temperatures to enable proper pump loading, mixing and spraying of the material.

5. The applicator may be equipped with mechanical glass bead dispensing equipment capable of dispensing glass beads with air pressure after the mixed polyurea has been applied.  If the applicator is not equipped to dispense beads, an alternative means of dispensing glass beads mechanically with air pressure will be required.

B. Application Conditions:

1. Moisture:  The markings shall only be applied during conditions of dry weather and when the pavement is dry and free of moisture.

2. Air Temperature:  The markings shall only be applied when road and air temperatures are above 40 degrees F and rising.
3. Surface Preparation: Marking operations shall not begin until applicable surface preparation work is completed and approved by the Engineer.

3.1 Surface preparation must remove all existing markings, dirt, automotive fluids, and other contaminants AND remove a layer of the existing pavement to expose a fresh new pavement surface.
3.2 On new concrete surfaces, the contractor shall remove all curing compounds prior to application of new markings.  New concrete surfaces not treated with curing compound shall be prepared using a grinder, sandblaster, or shotblaster to remove the thin layer of Portland-cement rich material on the top surface of the new concrete to expose a solid concrete surface with better surface integrity.

3.3 On new Open Grade Friction Course (OGFC) surfaces and new fog seal surfaces, the new surface shall be completely cured prior to application of markings.
3.4 After surface preparation work is complete and prior to application of new markings, surfaces shall be blown free of loose debris and dust using a high-pressure blower from a compressed air source.

3.5 New asphalt and concrete surfaces that have been exposed to traffic must be properly prepared following the above surface preparation guidelines prior to application of new markings.

4. Dimensions: The reflectorized pavement markings shall be placed only on properly prepared surfaces and at the widths and patterns as designated on the contract plans.  The markings shall be applied in accordance with the “Manual on Uniform Traffic Control Devices” and in accordance with the Engineer’s plans.
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5. Other Restrictions: The Engineer and/or contractor shall determine further restrictions and requirements of weather and pavement conditions necessary to meet the all other application specifications and produce markings that perform to the satisfaction of the Engineer.

6. Binder Thickness: The polyurea coating (mixed Part A and Part B) shall be applied at rates to achieve minimum uniform wet thicknesses as follows:

	Surface Type
	Recommended 

Liquid Pavement Marking Thickness 

(1 inch=1000 mils) 

and Rates of Application1

	New Concrete Surface2
	20 (2   mils

(80 square feet per gallon)

	New Asphalt Surface (Standard Asphalt Mix)
	20 (2   mils

(80 square feet per gallon)

	Existing Smooth Asphalt or Concrete Surface
	20 (2   mils

(80 square feet per gallon)

	Rough, Irregular surfaces such as Open Grade Friction Course (OGFC), Stone Matrix Asphalt (SMA)
	25 (2    mils

(64 square feet per gallon)

	Rough Surfaces after grinding and surface preparation3
	20 (2    mils

(80-64 square feet per gallon)


1Application rates calculated using a conversion of 231 cubic inches per US liquid gallon. 

2 Use thicker binder (25 mils) on new concrete surfaces with heavy tines.

3Vary mil thickness relative to surface roughness – rougher surfaces require thicker coating.

7. Glass Bead Application: The specified glass beads shall be applied onto the liquid pavement marking, within 1-2 minutes after spraying the liquid onto the pavement surface, at rates to achieve the following bead coating weights:

	Units
	Glass Beads4

	Grams per square foot
	54 grams/ft2

	Pounds per square foot
	0.119 lb/ft2

	Pounds per gallon – 20 mils, 80 theoretical square feet per gallon
	9.5 lbs/gal

	Pounds per gallon – 25 mils, 64 theoretical square feet per gallon
	7.6 lbs/gal


4Application rates calculated using a conversion of 453.6 grams per pound. 
Application rates of the bead coating shall account for beads applied onto the liquid pavement marking as well as excess beads not applied directly on binder.
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8. Volumetric Proportioning: The contractor shall ensure proper proportioning (2 volumes of Part A and to every 1 volume of Part B) and mixing of the polyurea components so that the markings are adequately hardened throughout and are free of soft uncured or “blackened” spots.

9. Overspray: The contractor shall ensure the polyurea coating does not exhibit excessive overspray.

10. Adhesion: The contractor shall ensure that the polyurea coating is well adhered to the road surface, and that the beads are well adhered to the binder.  The contractor shall ensure that the beads are properly set in the polyurea coating, evenly applied according to the specified application rates, and that their exposed portions are free of polyurea coating material.

IV. INSPECTION AND TESTING

During the application of the polyurea material, the Engineer may require the Contractor to verify application rates in conformance with the parameters required in this specification.

1. Binder thickness: Equipment for applying material to the roadway shall be equipped with a pump stroke counter or material metering device to allow the recording of gallons of material applied through the spray gun. The Contractor shall provide the information as required and shall have the conversion factors for gallons pumped per pump stroke if necessary, as provided by the equipment manufacturer.  After a measured quantity of area applied to the roadway is complete, this total shall be compared against the metered flow through the spray gun converted to theoretical coverage based on the recommended binder thicknesses provided in Section III of this specification.
2. Delayed Acceptance: This material is subject to a delayed acceptance inspection period, of 60 days. See “As Needed Services,” section 1.7 for further information.
V. NON-CONFORMING MATERIAL OR WORKMANSHIP

A. When markings are found to be non-conforming under Section II, the material supplier shall provide replacement materials at no cost.

B. When markings are found to be non-conforming under Section III, the contractor shall bear full responsibility for all repair work and associated costs, including replacement materials.

C. When the material does not conform to the specification, the materials supplier shall provide replacement materials, and the contractor shall repair the markings at no cost to the City.
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VI. CONTRACT UNITS, BASIS FOR PAYMENT, AND REWORK

At any time throughout the duration of the project, the Contractor shall provide free access to his application equipment for inspection by the Engineer, his authorized representative, or a materials representative.

A. Pavement markings will be measured in square foot complete-in-place for the width or type specified.
B. Finished retro-reflective markings will be paid for at the contract unit price, which shall be full compensation for cleaning and preparing the pavement surface, for furnishing and placing all materials, and for all materials, labor, tools, equipment and necessary incidentals.
Payment will be made under:
Pay Item


























Pay Unit


Pavt Mrkg, Polyurea, 4 inch, White…………………………………………………..
Foot

Pavt Mrkg, Polyurea, 4 inch, Yellow………………………………………………….
Foot


Pavt Mrkg, Polyurea, 6 inch, White………………………………………………......
Foot

Pavt Mrkg, Polyurea, 6 inch, Yellow………………………………………………….
Foot

Pavt Mrkg, Polyurea, 6 inch, Crosswalk …………………………….……………...
Foot
Pavt Mrkg, Polyurea, 12 inch, Crosswalk …………………………….……………...
Foot
Pavt Mrkg, Polyurea, 18 inch, Stop Bar ………………………….….……………...
Foot
Pavt Mrkg, Polyurea, 24 inch, Stop Bar ………………………….….……………...
Foot
Pavt Mrkg, Polyurea, Lt Turn Arrow Sym…………………………………………….
Ea

Pavt Mrkg, Polyurea, Rt Turn Arrow Sym…………………………………………….
Ea
Pavt Mrkg, Polyurea, Only…………………………………………………………….
Ea
Pavt Mrkg, Polyurea, Directional Arrow Sym……………………………………….
Ea
Pavt Mrkg, Polyurea, Handicap Sym……………………..………………………….
Ea
Pavt Mrkg, Polyurea, Railroad Sym………………..……..………………………….
Ea
Pavt Mrkg, Polyurea, Thru Arrow Sym……………………………………………….
Ea
Pavt Mrkg, Polyurea, Thru & Lt Turn Arrow Sym………………………..………….
Ea
Pavt Mrkg, Polyurea, Thru & Rt Turn Arrow Sym……………………..…………….
Ea
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