
SECTION 1210 – PAVEMENT MARKING

1210-1  DESCRIPTION

This work consists of furnishing and installing specified pavement markings and related items in accordance with these specifications at the designated locations as shown in the plans or directed by the ENGINEER.
All pavement marking installation, materials, and construction requirements not covered in these specifications shall be in accordance with Section 762 of the latest edition of the Standard Specifications for Road and Bridge Construction, North Dakota Department of Transportation.
1210-2  MATERIALS

1210-2.1  GENERAL.  All paint and glass beads shall be preapproved by the North Dakota Department of Transportation Materials and Research Division.

1210-2.2  GLASS BEAD CERTIFICATION.  The manufacturer shall furnish one copy of a certificate for each lot of the material furnished, giving the properties of the beads, and certifying that they meet the required specifications.  The affidavit shall show designation of the sample, lot number, and date of manufacture.

1210-2.3  PREFORMED PATTERNED PAVEMENT MARKING FILM.  All 6-inch and 24-inch pavement marking film shall be Preformed Thermoplastic PreMark with Vizigrip as manufactured by Ennis-Flint or equal and shall be approved by the ENGINEER prior to ordering. 

All other pavement marking film shall be 380 ES as manufactured by 3M or equal and shall be approved by the ENGINEER prior to ordering.  The pavement marking film 380 ES shall be installed using primer and as recommended by manufacturer.
The thermoplastic pavement markings installed on asphalt pavements shall be 120 mils thickness.  The thermoplastic pavement markings installed on concrete pavements shall be 100 mils thickness.  The thermoplastic pavement markings shall be installed as recommended by the manufacturer.

1210-2.4  THE PAVEMENT MARKING MASKING PAPER LINER.  The masking paper liner material shall meet the pavement marking manufacturer’s recommendations for masking.
1210-3  CONSTRUCTION REQUIREMENTS

1210-3.1  PAVEMENT MARKING CERTIFICATION.  All CONTRACTORS installing pavement marking material for the City shall provide a crew of which 50 percent are trained and “certified” by the manufacturer.  “Certified” CONTRACTORS must be able to provide proof of the certification through a manufacturer provided ID card or certification paper.

1210-3.2  PAINTED PAVEMENT MARKING.  Painted pavement marking shall be installed as soon as the new pavement has been placed and traffic control devices have been removed.  The ENGINEER will determine if the painted pavement markings have to be offset to allow for the pavement marking film installation.  The painted pavement marking shall have a thickness of between 18 mils and 21 mils. 

1210-3.3  PAINTED PAVEMENT MARKING MONITORING SYSTEM DESCRIPTION.  All striping trucks shall require a computerized data logging system (DLS) for monitoring of the application of pavement marking to the roadway.  DLS is an addition to pavement marking equipment to record data relating to pavement marking installation. 

All painted pavement marking operations shall be in accordance with NDDOT Standard Specifications for Road and Bridge Construction Section 762.  The system shall document for a minimum length of 300 linear feet.  The following data shall be included in the documentation from the DLS: 

1. Application vehicle speed to nearest 0.1 MPH. 

2. Weight (LBS) and/or volume (GAL as measured through a piston displacement pump mechanism) of paint material used by color. 

3. Weight (LBS) of reflective material used. 

4. Pavement surface temperature (°F). 

5. Air temperature (°F). 

6. Dew point (°F). 

7. Humidity (%). 

8. The system shall record the average material application rates and film thickness calculated over the section painted. 

An electronic or printed record of the data shall be provided to the ENGINEER daily.  The ENGINEER may determine that more frequent submission is necessary, particularly if equipment malfunctions occur.  Either the printed or electronic records shall be produced in their final form prior to the records being removed from the pavement marking equipment (i.e. the CONTRACTOR presents this to the ENGINEER in the field).  If only one record is produced at the pavement marking equipment, the other may be produced in an office.  However, the first record shall be presented to the ENGINEER prior to any of the data entering an office environment. 

The electronic record shall be a comma or spaces delimited text file, adequate for insertion into a computerized spreadsheet software package or a spreadsheet format acceptable to the ENGINEER.

The CONTRACTOR shall provide the ENGINEER the above records for all longitudinal non-handwork lines painted. 

The CONTRACTOR shall have equipment with functional DLS equipment.  It shall be operational, calibrated, and in use during pavement marking operations. 

The CONTRACTOR shall provide the ENGINEER the DLS manufacturer’s recommendations for equipment calibration frequency and provide certification that the equipment meets manufacturer’s recommended calibration. 

A 100-foot distance shall be traveled prior to the start of pavement marking operations to verify the physical and electronic measurement of distance traveled is consistent. 

DLS shall not be measured.
1210-3.4  PREFORMED PATTERNED PAVEMENT MARKING FILM.  Preformed plastic pavement marking/thermoplastic pavement markings installed in the current chip sealing season shall be completed at least two weeks prior to chip sealing to allow for masking.

1210-3.5  INLAID PAVEMENT MARKINGS.  All pavement marking film messages and various line widths on newly paved surfaces shall be inlaid into the hot asphalt surface according to manufacturer’s recommendations.  The CONTRACTOR shall place markings in the asphalt at the time of rolling operation when asphalt temperatures are above 140°F.  The pavement marking film shall receive at least two roller passes.  Any pavement markings that cannot be inlaid shall be grooved in.

The cost of inlaying pavement marking film messages and various line widths into the hot asphalt pavement shall be included in the pay item “Preformed Patterned Pavement Marking Film Messages and Various Line Widths.”

1210-3.6  SURFACE PREPARATION.  Prior to the placement of any preformed plastic pavement marking that cannot be rolled into hot asphalt; the placement area shall be cleared of debris using a high-velocity compressed air blower with minimum 185 cfm airflow and 120 psi at the air nozzle.  The air nozzle shall be no less than ½ inch inside diameter commercial grade air compressor.  The compressor shall be equipped with a moisture evaporator.  A leaf blower shall NOT be an acceptable substitute for compressed air.
1210-3.7  MASKING OF PAVEMENT MARKING.  This work consists of furnishing, installing, and removing specified masking liner and spotting tabs for pavement marking line and message at the designated locations as shown in the plans or directed by the ENGINEER. 

Just prior to beginning the seal coat installation, adhesive-coated paper liner shall be placed on the pavement marking to protect it from seal oil and chips.  The paper liner shall overlap the in place pavement marking by 1 inch.  The paper liner shall be as recommended by the pavement marking manufacturer.  Spotting tabs shall be placed at the beginning of each paper liner to provide for location of the paper liner.  The paper liner shall be placed to the length of that day's seal run.  All chip sealed paper liners shall be rolled up and removed without coming into contact with the new chip seal.  Chip sealed liners and spotting tabs shall be removed from the site immediately after the seal coat application has been completed.  The sweeping of the seal aggregates off the liners onto the sealed street surface shall not be allowed.  The pavement marking film must be free of all sealant materials after the masking is removed.  Any pavement marking film not free of sealant materials shall be replaced at the discretion of the ENGINEER at the CONTRACTOR’s expense.

1210-3.8  GROOVING FOR PAVEMENT MARKINGS.  The CONTRACTOR shall groove to make a recess in the concrete pavement surface for the preformed plastic pavement marking/thermoplastic pavement markings.

The groove shall meet the following tolerances:

Depth



100 mils ± 10 mils

Smoothness


ridges, within the groove, no more than 6 mils higher than





either adjacent valley

Width



line width plus 1/2 inch

Length


line length plus 3 inches per end of line

Line End Tapers

3 inches

For messages, the area grooved shall be the same area as the messages.  Grooving a rectangular area to contain the message shall not be allowed.  Grooving shall meet the depth requirements specified above.  The equipment and method used shall be approved by the pavement marking manufacturer.

The groove shall be made in a single pass dry cut using stacked diamond cutting heads mounted on a floating head with controls capable of providing uniform depth and alignment.  The bottom of the groove shall have a fine corduroy finish.  Grooves shall be clean and dry prior to pavement marking application.  The equipment shall be self-vacuuming, and be capable of vacuuming and containing all dust contaminates from entering the air, and leaves the cut groove ready for pavement marking installation.  If the ENGINEER in the field deems that the dust collection is not adequate, the Engineer may shut down the CONTRACTOR’s operation until the problem has been fixed according to the satisfaction of the ENGINEER.  The pavement marking shall be placed in the grooves the same day as the pavement is grooved.

1210-3.9  OBLITERATION OF PAVEMENT MARKINGS.  Removal of pavement markings shall not permanently damage the surface or texture of the pavement.  Where blast cleaning is used for removal of markings or other objectionable material, the sand or other blast material left on the pavement shall be removed immediately.  No carbide or diamond tip blades or wheels are allowed on removal equipment.  All removal methods shall be demonstrated by the Contractor and approved by the Engineer in the field before removal is allowed. 

1210-4  MEASUREMENT AND PAYMENT

1210-4.1-4.5  PAINTED PAVEMENT MARKING - LINE AND MESSAGE.  All, labor, equipment, materials, and traffic control necessary for installing Painted Pavement Marking shall be included in the unit price bid for “Painted Pavement Marking - Line and Message.” 

All manufacturer representation, labor, equipment, reports, and documentation for the DLS monitoring system shall not be measured separately but included in the pay item “Painted Pavement Marking.”

The item Painted Pavement Marking - Line shall be measured by the linear foot (LF) of the various widths of installed line complete, in place, and accepted by the ENGINEER.

The item Painted Pavement Marking - Message shall be measured by the square foot (SF) of the message installed complete, in place, and accepted by the ENGINEER.

Pay Item

Pay Unit
1210-4.1
Pavement Marking Painted - 4-Inch Line
Linear Foot

1210-4.2
Pavement Marking Painted - 6-Inch Line
Linear Foot

1210-4.3
Pavement Marking Painted - 8-Inch Line
Linear Foot

1210-4.4
Pavement Marking Painted - 24 inch line
Linear Foot

1210-4.5
Pavement Marking Painted - Message
Square Foot

1210-4.10-4.14  PREFORMED PATTERNED PAVEMENT MARKING FILM LINE AND MESSAGE.  All, labor, equipment, materials, and traffic control necessary for installing Preformed Patterned Pavement Marking Film shall be included in the unit price bid for “Preformed Patterned Pavement Marking Film Line and Message.”
The item Preformed Patterned Pavement Marking Film - Line shall be measured by the linear foot (LF) of the various widths of installed line complete, in place, and accepted by the ENGINEER.

The item Preformed Patterned Pavement Marking Film - Message shall be measured by the square foot (SF) of the message installed complete, in place, and accepted by the ENGINEER.

Pay Item

Pay Unit
1210-4.10
Pre Pat Pvmnt Marking Film - 4-Inch Line
Linear Foot

1210-4.11
Pre Pat Pvmnt Marking Film - 6-Inch Line
Linear Foot

1210-4.12
Pre Pat Pvmnt Marking Film - 8-Inch Line
Linear Foot

1210-4.13
Pre Pat Pvmnt Marking Film - 24-Inch Line
Linear Foot

1210-4.14
Pre Pat Pvmnt Marking Film - Message
Square Foot

1210-4.20-4.24  PREFORMED PATTERNED PAVEMENT MARKING LINE AND MESSAGE - MASKED.  All, labor, equipment, materials, and traffic control necessary to furnish, install, and remove Masked Pavement Marking Film shall be included in the unit price bid.  The costs of the Pavement Marking Film shall be Included in these bid items. 

Preformed Patterned Pavement Marking Line - Masked shall be measured by the linear foot (LF) of the various widths of installed masked line installed complete, in place, and accepted by the ENGINEER.

Preformed Patterned Pavement Marking Message - Masked shall be measured by the square foot (SF) of the masked message installed complete, in place, and accepted by the ENGINEER.

Pay Item

Pay Unit
1210-4.20
Pre Pat Pvmnt Mrkng Film 4-Inch Line - Masked
Linear Foot

1210-4.21
Pre Pat Pvmnt Mrkng Film 6-Inch Line - Masked
Linear Foot

1210-4.22
Pre Pat Pvmnt Mrkng Film 8-Inch Line - Masked
Linear Foot                     1210-4.23
Pre Pat Pvmnt Mrkng Film 24-Inch Line - Masked
Linear Foot
          1210-4.24
Pre Pat Pvmnt Mrkng Film Message - Masked
Square Foot

1210-4.30-4.34  PREFORMED PATTERNED PAVEMENT MARKING LINE AND MESSAGE - GROOVED.  All, labor, equipment, materials, and traffic control necessary to install Grooved Pavement Marking Film shall be included in the unit price bid for “Preformed Patterned Pavement Marking Line and Message Masked.”  The costs of the Pavement Marking Film shall be Included in these bid items.

Preformed patterned pavement marking line - Grooved shall be measured by the linear foot of the various widths of grooved line installed, complete in place and accepted by the ENGINEER.

Preformed Patterned Pavement Marking Message - Grooved shall be measured by the square foot (SF) of the grooved message installed complete, in place, and accepted by the ENGINEER.

Pay Item

Pay Unit
1210-4.30
Pre Pat Pvmnt Mrkng Film 4-Inch Line - Grooved
Linear Foot

1210-4.31
Pre Pat Pvmnt Mrkng Film 6-Inch Line - Grooved
Linear Foot

1210-4.32
Pre Pat Pvmnt Mrkng Film 8-Inch Line - Grooved
Linear Foot                     1210-4.33
Pre Pat Pvmnt Mrkng Film 24-Inch Line - Grooved
Linear Foot
          1210-4.34
Pre Pat Pvmnt Mrkng Film Message - Grooved
Square Foot

1210-4.40  OBLITERATION OF PAVEMENT MARKINGS.  All, labor, equipment, materials, and traffic control necessary for Obliteration of Pavement Markings shall be included in the unit price bid for “Obliteration of Pavement Markings.” 

Obliteration of Pavement Markings shall be measured by the square foot (SF) of the obliterated pavement markings complete, in place, and accepted by the ENGINEER.

Pay Item

Pay Unit
1210-4.O
Obliteration of Pvmnt Mrkng                                          Square Foot
1210 - 7
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