CITY OF DETROIT

SPECIAL PROVISION and SPECIFICATION 
For
PAVT MRKG, SPRAYABLE THERMOPL, __INCH, MODIFIED
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I.
SPECIAL PROVISIONS

1.1
Description of Work
This work shall be in conformance with Section 811 of the 2003 Specifications for Construction from the Michigan Department of Transportation and the following provisions specified herein.


1.2
Materials

The pavement marking thermoplastic “paint” and glass bead materials shall be selected from the Michigan Department of Transportation’s Qualified Products List. 
1.3
Material Safety 

The Contractor shall provide the Engineer with Material Safety Data Sheets (MSDS) for all materials and supplies used for this contract. The Contractor shall properly dispose of unused material and containers in accordance with the Federal Resource Conservation Recovery Act (RCRA) of 1976 and the Michigan Hazardous Waste Management Act (ACT 64). The Contractor must provide for storage of materials and or equipment.
1.4
Construction Methods
Spray-Thermoplastic lines shall obtain a minimum thickness of 0.040 inches and shall be applied according to the manufacturer’s methods and specifications.
1.5
Application Limitations

All pavements should be more than visibly dry, since subsurface moisture can be present in amounts sufficient to affect proper bonding of the Spray Thermoplastic material.  The minimum ambient air and surface temperature shall be 50° F and rising at the start of marking operations. If work is started and the air temperature falls below 50° F, and continual cooling is indicated, all work shall be stopped. The Spray Thermoplastic material shall be heated to and applied at the temperature range recommended by the manufacturer. The contractor shall submit to the City detailed specifications recommended by the manufacturer of the proposed product for approval. There upon, the proprietary specifications of the material and application techniques will be deemed part of the overall specifications.
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1.6
Delayed Acceptance of Spray Thermoplastic Material
See City of Detroit’s special provision for Delayed Acceptance for Pavement Markings for Traffic Control. Regardless, this material is subject to a minimum delayed acceptance inspection period of 180 days per the Michigan Department of Transportation Standard Specifications for Construction.
II. MATERIAL AND INSTALLATION REQUIREMENTS
2.1 Description
This work consists of furnishing and applying permanent pavement markings according to the Michigan Manual of Uniform Traffic Control Devices (MMUTCD) and the City and Michigan Department of Transportation (MDOT) specifications. All markings, shapes, and dimensions shall conform with the City drawings attached to this document.

2.2 General
The Contractor is responsible for all layout work necessary for the location and placement of pavement markings including any removal of faded pavement marking. Hot-Applied Thermoplastic marking material shall not be placed before May 1st or after October 1st. Outside of this period, place regular Dry Marking material.

Prior to the application of pavement marking, the pavement surface shall be clean and dry. The Contractor shall be responsible for removing all foreign material, which can be removed by air blasting. The Contractor shall be responsible for removing occasional debris or dead animals from the line track. Lines to be retraced that are covered by large amounts of dirt and debris may require cleaning according to the call back provision of the contract. All liquid materials shall be thoroughly mixed at all times during application. Thinning of liquid materials will not be permitted.

Nominal line widths of 4 or 6 inches shall have tolerances of plus or minus ¼ of an inch. A solid line shall not have gaps or spaces. An edge line shall be a solid line. A double line shall be applied as either two solid lines or one solid line and one broken line. When applying multiple centerlines the spray guns shall be set at 8-inch centers.
A new, not retraced, broken line skip shall be 10 feet long. The cycle for new broken lines shall be 40 feet, consisting of 10 foot marks and 30 foot gaps, and shall vary by no more than 12 inches longitudinally. A 4 inch wide, white broken line shall be applied between lanes of pavement carrying traffic in the same direction unless a solid line is specified. For all unmarked pavement, temporary centerline layout shall use a 5-foot skip line with a 20-foot gap between each line.

When applying centerline and lane lines on new construction, a minimum of ten existing adjacent skips shall be retraced. 
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The lateral deviation of the new (not re-traced) lines shall not exceed 4 inches from the proposed location alignment. Existing pavement markings are to be retraced with lines of equal length and width, allowing for a longitudinal tolerance of +3 inches and a transverse tolerance of +1/4 inch.
Pavement Marking Material shall be applied uniformly at the rate shown in Table 1. Application rates will be determined by dividing the quantity used by the length of line painted.

TABLE 1

PAVEMENT MARKING MATERIAL APPLICATION

RATES PER MILE
	LINE TYPE
	MATERIAL (Binder)
	GLASS BEADS (LB)

	BROKEN

4 INCHES

6 INCHES
	140

210
	50

75

	SOLID

4 INCHES

6 INCHES
	560

840
	200

300


All pavement marking materials shall be loaded on the pavement marking machine in a manner that will not interfere with or delay traffic. If markings are applied when the roadway is open to traffic, traffic shall be maintained at all times according to the requirements. The striping equipment shall be operated in a manner that prevents traffic from crossing any uncured markings. If markings are applied when the roadway is closed to traffic, pavement marking convoy and line protection devices are not required, unless directed by the Engineer. The Contractor is responsible for taking appropriate care to prevent motor vehicles from being sprayed.

Applied markings shall be sharp and well defined and shall provide uniform application of beads.  Bead guns shall be positioned so all beads are directed into the line material.  The markings shall be free of uneven edges, over-spray, or other readily visible defects which, in the opinion of the Engineer, detract from the appearance or function of the pavement markings.

Pavement markings lines shall be straight or of uniform curvature. The Contractor shall avoid cross-sectional waviness due to rolling beads and paint caused by being sprayed from a truck that is moving too fast.

Pavement markings that are not placed in the correct locations shall be removed and properly re-applied at the Contractor’s expense. Pavement markings damaged by traffic, that were not applied and protected in compliance with requirements shall be re-applied and tracked lines removed at the Contractor’s expense.
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The Contractor will be responsible to replace defective pavement markings or be subject to a reduction in payment of at least 25% of the roadway work for that day.
The Contractor shall use an easily adjustable dashing mechanism to retrace existing lane or centerline markings. The pavement marking machine shall have a method of measuring the material flow rate to the applied line. A flow meter, graduated tanks, or other method approved by the Engineer is acceptable for measuring flow rate.

The self propelled pavement marker shall allow pavement marking to be applied in either direction on a given roadway and the skip cycle shall be continuous. The cycle control unit shall not be zero or return to the beginning in start of a new cycle even though the skip line markings are interrupted by intersections, dual line not passing zones, school/pedestrian crossings, railroad grade crossings etc.

It is also necessary to maintain the cycle through No Passing Zones where the centerline skip marking is omitted in double yellow markings.

The Contractor’s equipment shall include a linear distance meter to measure the length of each applied line.

The Engineer shall check the calibration of any metering device prior to the start of work and may check calibration of any metering device at the department’s discretion during the duration of the contract. The accuracy and reliability of the equipment being used shall be satisfactory to the Engineer. When the equipment is unsatisfactory other methods determined to be acceptable by the Engineer shall be used. No work shall progress until this determination has been made. All equipment for applying hot-applied thermoplastic material shall have the capability of maintaining the material’s temperature as required by the manufacturer of the material.

Equipment shall be capable of applying material to the required length and width and assure uniform application of the materials.

D.
Removal

When specified, existing pavement markings, on old pavement or curing compound on new concrete, shall be removed. The material shall be removed by methods meeting the approval of the Engineer and in a manner, which causes as little damage as possible to the surface texture of the pavement. Methods, which can provide acceptable results, are grinding and air or shot blasting. Residue generated by the removal of pavement markings and curing compound must be properly disposed of.

When removing cold plastic, the removed material must be collected and disposed of in an environmentally approved manner.
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The Contractor will not be allowed to use paint or bituminous bond coat to obliterate existing pavement markings.

Material deposited on the pavement as a result of removal shall be removed as the work progresses. Temporary accumulation of material, which might interfere with drainage or might constitute a hazard to traffic, will not be permitted.

Where blast cleaning is used for the removal, and such removal operation is being performed within 10 feet of a lane occupied by public traffic, the residue, including dust, shall be collected immediately after contact between the abrasive and the surface being treated. Collection shall be by a vacuum attachment, operating concurrently with the blast cleaning operation, or by other equally effective methods meeting the approval of the Engineer.

2.3 Materials
The Contractor shall supply material test samples when requested by the Engineer.
A. Packaging and Labeling

Each container or package shall be plainly marked, both on the top and side, with a durable, weather-resistant marking, showing the name and address of the manufacturer, description of the material, product identification number, batch number, date of manufacture, and volume and weight of contents. Materials manufactured in the previous year may be approved for use by the Engineer, providing the manufacturer warrants the product’s quality in writing.  Material more than one year old will not be permitted to be used.

The hot-applied thermoplastic material shall be packaged in suitable containers to which it will not adhere during shipment and storage. The material label shall inform the user of the required heated temperature range recommended by the manufacturer.

Glass beads shall be packaged in moisture resistant bags. Containers are to be guaranteed to furnish dry and undamaged beads. Each package shall be plainly marked with the name and address of manufacturer, shipping point, trademark or name, the wording “glass beads,” the specification number, the weight, the lot or batch number, and the month and year of manufacture.

The Contractor will be solely responsible for all handling and mixing of the ingredients for proper application.

B. Thermoplastic “Paint”
The pavement marking thermoplastic materials shall be free of lead and selected from the Michigan Department of Transportation’s Qualified Products List.
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C. Glass Beads

Glass beads used as part of the inter-mixed or “drop-on” system shall meet the minimum specifications and shall conform to the following requirements:


1.  They shall be transparent, clean, smooth and spherically shaped, free from milkiness, or excessive air bubbles.

2. They shall have an index of refraction of not less than 1.50.
3. They shall have a minimum of 75 percent true spheres.
4. After testing for chemical stability, the residual solutions shall have an alkalinity number not greater than 2.0.

5. They shall be colorless, very light gray, very light gray tinge, or bright white.
6. They shall meet the following gradation requirements.
	Sieve Size 
	0.033 inch
	0.024 inch
	0.012 inch
	0.006 inch

	Total Percent Passing
	100
	75-95
	15-35
	0-5


Glass Beads used with thermoplastic pavement marking materials shall meet AASHTO M247 and be applied at the recommended rate. All glass beads shall have a moisture resistant coating. Gradation, index refraction, imperfect particles, chemical stability, and color shall have been tested according to MTM 711. 

Intermixed beads are part of the application system and are supplied by the manufacturer. Changes in bead gradation or increases in percentage of roundness may be allowed if recommended in writing by the manufacturer.

E.
Application Requirements

All pavements should be more than visibly dry, since subsurface moisture can be present in amounts sufficient to affect proper bonding to the hot-applied thermoplastic material. The ambient air temperature shall be at least 48° F and the surface temperature at least 50° F and both rising at the start of marking operations.  
Stop work if the air temperature falls below 45° F and continual cooling is indicated.

A single gun truck may be used on two or four lane roadways to apply the remaining edge line. The equipment shall have sufficient material capacity to enable sustained pavement marking and be equipped to assure uniform application of the paint and beads. The equipment shall have pressurized bead dispensers.

The thermoplastic material shall be heated and applied within the temperature range recommended by the manufacturer. Spray thermoplastic material shall not be placed before May 1st, nor after October 1st without permission from the project engineer.

DPW/TED: JF







       7 of 7









   02-20-13
2.4
Material Deficiency
Material shortages will not be permissible without contract unit price reductions. All determinations of pay deduction resulting from shortages in marking materials shall be based on measurements obtained and the required application rate shown in the application rate table.  If material shortages exist the contract unit price will be reduced in direct proportion to the deficiency, up to 15 percent maximum.  If the daily deficiency of either pavement marking material or beads is more than 15 percent, the day’s work shall be considered unsatisfactory and the day’s markings shall be re-applied at the contractor’s expense. All re-applied markings shall meet contract specifications.

The quantity of pavement marking material and glass beads, applied per unit of measurement, will be computed by the Engineer at the end of each workday.  A day’s applied length of less than 10 miles of line may be included in the next day’s applied markings for the purpose of computing marking material and bead application amounts.

III.
METHOD OF MEASURE AND BASIS OF PAYMENT

Payment shall be compensation for material, labor, traffic control, mobilization, and equipment necessary for placement of the pavement marking material. The skips in dashed lines are not included in the measurements.

The area of full removal for special marking will be determined from the typical plans for pavement markings. The payment for partial removal of special marking legends will be paid according to the actual legend removal area.

Disposal of removed cold plastic and collected residue generated by the removal of pavement markings and curing compound is included in the bid price for removal.

The Contractor must cooperate with the Engineer by providing measurements and quantity or any other information related to the contract work whenever requested.

The completed work shall be measured in linear feet and paid for at the contract unit prices for the following contract items (pay items). The skips in dashed lines are not included in the measurement.

Pay Item  
















Pay Unit

Pavt Mrkg, Sprayable Thermopl, 4 inch, White, Modified
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Pavt Mrkg, Sprayable Thermopl, 4 inch, Yellow, Modified
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Pavt Mrkg, Sprayable Thermopl, 6 inch, White, Modified
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