
The purpose of this document is to provide lead-time and make 
industry aware that major changes will be made to Section 880.01 
“Water Based Pavement Markings”.   
 
These changes will be effective October 1, 2018.  
 
Please review the entire document for a full accounting of the 
revisions. 
 
Revision to Section 880.01 “Water Based Pavement Markings” include but are not limited to the 
following: 

 Re-outline of the section. 
 Revised pavement marking resin. 
 Revised heavy metal requirements. 
 Revised Table 880-01. 
 Revised Table 880-02. 
 Revised durability rating number and location of testing. 
 Revised acceptance of the paint. 
 Requiring National Transportation Product Evaluation Program (NTPEP) test deck 

information from a Northern Deck in the previous 6 years. 
 NTPEP test deck evaluation will need to be done in previous 4 years beginning October 

1, 2020. 
 Other items were revised, but were not included in this list. 
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SECTION 880 
PAVEMENT MARKINGS 

 
880.01 WATER BASED PAVEMENT MARKING PAINT 
 
A. Material Requirements. 

 
1. General. 

Use acrylic emulsion polymer or modified acrylic polymer in the manufacture of the water-
based pavement marking paint. 
 
Provide paint capable of receiving and holding glass beads for producing retroreflective 
pavement marking.  
 
Provide paint that is free of heavy metals as defined by the EPA. 
 
Provide finished paint that is: 

 Fast-drying; 
 Capable of withstanding air and roadway temperatures without: 

o Bleeding; 
o Staining;  
o Discoloring; or 
o Deforming; 

 Smooth; 
 Free of: 

o Coarse particles; 
o Skins; or 
o Any other deleterious materials that are detrimental to its use or 

appearance; 
 Homogeneous; and 
 Will not have detrimental interactions with common roadway chemicals. 

 
Provide paint film that is capable of maintaining the original dimensions and placement 
during the curing period without: 

 Chipping; 
 Spalling; or 
 Cracking. 

 
2. Physical Properties 

 
a. General  

Provide paint with the physical properties specified in Table 880-01. 
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Table 880-01 

Characteristic Requirement Test 
Volatile Organic Compounds 1.25 lbs/gal Max ASTM D 3960 
Viscosity 83-98 Krebs units ASTM D 562 

Grind 
3 Hegman Units 

Minimum 
ASTM D 1210 

No-Pick-Up Time 10 Minutes Max ASTM D 711 
 

b. Dry Through Time. 
Provide paint with a maximum dry through time of 150 minutes. Dry through is when 
a twisting thumb action, without pressure, does not distort the paint film.  Apply the 
paint to a non-absorbent substrate at a wet film thickness of 15 mils, with a tolerance 
of 1 mil. Place the substrate, with the film applied, in a humidity chamber controlled at 
90 percent relative humidity with a tolerance of 5 percent and at 72.5°F with a tolerance 
of 2.5°F.   

 
c. Water Resistance. 

Prepare a 15 mil wet film thickness sample on a non-absorbent substrate; allow to 
dry at 25°C ±1 for 72 hours.  Immerse the sample in distilled water without circulation 
at 25°C ±1.  After 18 hours, remove the sample and allow the panels to dry for two 
hours.  Examine the sample for paint softening, blistering, wrinkling, and loss of 
adhesion.   

 
d. Freeze-Thaw Stability. 

Place 1 pint of paint in chamber maintained at -10±1°C for 16 hours.  Remove the 
paint from the chamber and place in ambient conditions (25±1°C) for eight hours.  
Repeat for a total of five cycles.  Acceptable paint shall show no coagulation and no 
change in viscosity greater than 5 Krebs Units after completion of the freeze thaw 
cycles.   

 
e. Color. 

Provide paint with pigment that falls within CIE Chromaticity coordinate limits 
specified in Table 880-02. Make color determinations for liquid marking material over 
the black portion of a 2A or 5C Leneta Chart or equal a minimum of 24 hours after 
application of a 15-mil wet film. Determine color readings in accordance with the 
requirements of ASTM E 1349 using CIE 1931 2-degree standard observer and CIE 
standard illuminant D65. 

 
Table 880-02 

Color 
1 2 3 4 

x y x y x y x y 
White 0.355 0.355 0.305 0.305 0.285 0.325 0.335 0.375 
Yellow 0.560 0.440 0.490 0.510 0.420 0.440 0.460 0.400 

 
f. Contrast Ratio. 

Provide paint that when tested according to ASTM D 2805 has a minimum contrast 
ratio (hiding power) that is 0.96 when drawn down with a 0.005 bird film applicator on 
a 2A or 5C Leneta Chart and air-dried for 24 hours. Calculate the contrast ratio as 
black/white. 
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g. Reflectance. 
Determine the daylight directional reflectance of paint according to ASTM E 1349. 
Apply a 15-mil wet film to a 2A or 5C Leneta Chart and allow the paint to air dry for 
24 hours. Provide white paint with a minimum of 84 percent reflectance and yellow 
paint with a minimum of 50 percent reflectance. 
 

h. Durability. 
Provide paint with a minimum durability rating of 7 on both concrete and asphalt 
pavement, when tested in the skip line area of a Northern NTPEP Test Deck.  

 
i. Retroreflectivity. 

The minimum retroreflectivity of beaded lines, on both concrete and asphalt pavement, 
after 12 months of exposure on a Northern NTPEP Test Deck shall be 75 milicandelas 
per foot candle per square foot, when measured in the skip line area according to 
ASTM E 1710. 
 

B. Manufacturing and Packaging  
If the project quantities are more than 1,000 gallons, manufacture the paint in lot sizes of 1,000 
gallons or more. If the project quantities are less than 1,000 gallons, manufacture the entire 
project quantity in one lot. 
 
Store paint at a temperature of at least 32°F. 
 
Use paint within 12 months from the time of manufacture. 
 

C. Acceptance. 
 
1. General. 

The Department will determine conformance to this Specification using the evaluation of 
test data from NTPEP or other Department-approved facilities, however, the Department 
reserves the right to utilize additional methods when determining conformance. 
 
Use preapproved pavement marking paint. A list of preapproved pavement marking 
paint lots is available at the Department’s website: www.dot.nd.gov.   
 
Materials will be added to the list based on successful completion and submission of the 
information listed below. Failure to fully comply with either section will result in the 
rejection of the material and the lot will be rejected for inclusion. 
 

2. NTPEP Testing. 
Submit paint to the National Transportation Product Evaluation Program. Include a 
reference to the specific NTPEP Test Deck to which the paint formulation was applied, 
including NTPEP identification numbers and report numbers.  
 
Provide test results from laboratory testing and field evaluation from a Northern NTPEP 
test deck from within the previous 6 years. 
 

October 1, 2020: Provide test results from laboratory testing and 
field evaluation from a Northern NTPEP Test Deck from within 
the previous 4 years. 
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3. Laboratory Verification Testing. 
Samples of each lot manufactured for NDDOT projects must be tested for verification of 
compliance with this specification.  Obtain two, 1-pint samples of paint from each lot. 
Use epoxy lined cans for sampling and shipping.  Obtain samples in the presence of the 
Engineer. Submit the samples a minimum of 30 days before the scheduled use of the 
marking paint.  
 

D. Glass Beads. 
 
1. General. 

Use glass beads for pavement marking that meet AASHTO M 247, Type I except use 
beads that have a minimum of 80 percent true spheres. Use beads that have a dual 
surface treatment consisting of a moisture resistant silicone treatment and a silane 
adherence surface treatment. 
 
Furnish beads in moisture proof containers or moisture proof bags. Mark each container 
or bag with name of contents, manufacturer, lot or batch number, ton number, coating 
type, date of manufacture and the net weight. 

 
2. Acceptance. 

Use preapproved glass beads for pavement marking.  A list of preapproved glass bead 
lots is available at the Department’s website: www.dot.nd.gov.   
 
Materials will be added to the list based on successful sampling and testing according to 
the NDDOT Materials Sampling and Testing Manual  
 
Provide a certificate for each lot of the material furnished, giving the properties of the 
beads and certifying that they meet the required specifications. In addition to the certificate 
of compliance specified in Section 106.01 C, “Certificate of Compliance” include the date 
of manufacture. 




