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NS 680 – Self-healing, easily removable pavement marking 
materials for permanent and temporary markings; pavement 
marking removal best practices: Literature Search 
July 14, 2022 

Prepared for: Marcus Bekele 

Prepared by: Marilee Tuite, MnDOT Library 

Resources searched: EBSCO Database, Transport Database, TRID, Web, MnDOT 
Library Catalog 

Summary: Results are compiled from the databases named above. Links are provided for full-text if 
possible. Items 1-4 seem relevant to the requested topics (pavement marking removal best practices OR 
'self-healing' pavement markings). Items 5-7 under Other Resources are less relevant to the topics but 
may offer useful background information.  

Most Relevant Resources 
1. Project in process: A Novel Durable, Healable and Conveniently Removable Pavement Marking 
Material Suitable for Both Permanent and Temporary Marking Uses 
Sponsors: NCHRP, AASHTO, FHWA 
Performing Organization: North Dakota State University 
Abstract: This project will develop and test an epoxy vitrimer-based new pavement marking material that 
would be durable and self-repairable as well as, when needed, easily removable from the pavement 
without using any forceful or harsh measures. Work in Stage 1 of the project will focus on the synthesis 
and characterization of the vitrimer epoxy and initial pavement marking material formulations. A series of 
vitrimer epoxy samples will be synthesized under different conditions and their properties (such as 
mechanical, rheological and thermal properties, etc.) systematically evaluated. Based on the results, the 
synthesis conditions will be optimized for pavement marking use. The optimized vitrimer epoxy will be 
mixed with other ingredients (pigments, fillers, etc.) at different ratios and conditions to produce a series 
of pavement marking products and their performance evaluated under laboratory conditions. 
Formulations with desirable properties will be identified. Stage 2 work will focus on field testing, cost and 
market analysis, product knowledge dissemination and implementation. The potential products identified 
from Stage 1 investigation, will be first field tested on the North Dakota State University’s ground. Based 
on test results, selected products will be further tested at MnROAD I-94 testing facility. Life-cycle cost 
analysis will be performed based on the final product formulations. Market information will be gathered 
from internet, DOT personnel and industrial partners, and a life-cycle analysis will be performed on the 
collected data. Knowledge of the new product will be disseminated through face-to-face interactions, 
meetings, Upper Great Plains Transportation Institute platforms, social media, publications and webinars. 
The new marking material will be installed in a real project on the NDSU campus. The final report will 
provide all relevant processes, data, findings, and conclusions along with the procedures for marking 
installation and removal. 
https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4880 
 
2. Title: NCHRP Synthesis 574: Temporary Pavement Markings Placement and Removal Practices in 
Work Zones 
Source: Transportation Research Board (2021) 
Abstract: Agencies must consider many factors, such as work zone duration and weather conditions, in 
selecting appropriate pavement marking materials to effectively guide drivers through work zones. The 
TRB National Cooperative Highway Research Program's NCHRP Synthesis 574: Temporary Pavement 
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Markings Placement and Removal Practices in Work Zones addresses the need for more knowledge on 
which different types of temporary markings are suitable for specific conditions. 
Full text via https://dx.doi.org/10.17226/26358  
 
3. Title: Effective Removal of Pavement Markings 
Source: Transportation Research Board 95th Annual Meeting (2016) 
Abstract: This paper documents the results of National Cooperative Highway Research Program 
(NCHRP) Report 759, Effective Removal of Pavement Markings. Researchers evaluated the state of the 
practice of pavement marking removal by conducting a literature review and nationwide survey in 
combination with field tests and field observations of pavement marking removal. The survey yielded 55 
responses from a combination of state and local agencies as well as contractors, equipment 
manufacturers, and industry groups. Five different removal methods were evaluated in the field while 
removing eight different pavement marking types on multiple pavement surfaces. In an attempt to 
quantitatively compare the various removal techniques, the field removal testing utilized multiple 
performance metrics. The resulting measures of performance coupled with the field observations and 
survey results yielded recommendations to aid in the selection of pavement marking removal techniques. 
The researchers also developed best practices to improve the results of pavement marking removal. 
Full text available upon request 
 
4. Title: NCHRP Report 759: Effective Removal of Pavement Markings 
Source: Transportation Research Board (2013) 
Abstract: This report aids in the selection of safe, cost-effective, and environmentally acceptable practices 
for the removal of work zone and permanent pavement markings. The practices highlighted in this report 
emphasize minimal damage to the underlying pavement or visible character of the surface course. 
Full text via https://dx.doi.org/10.17226/22474  
 

Other Resources 
5. Title: Development of a Pavement Marking Life Cycle Cost Tool 
Source: Transportation Research Record (2018) 
Abstract: Pavement marking materials can be broadly classified into two types: durable and nondurable. 
The durable markings have a longer service life compared with the nondurable and, thus, need to be 
replaced less frequently. The material cost of the durable markings is higher compared with the 
nondurable markings. However, the durable markings have several benefits compared with the 
nondurable markings. Durable markings require less frequent striping resulting in less traffic delays faced 
due to marking installation and fewer accidents due to fewer work zone closures. The administrative costs 
associated with contracting and monitoring the work is also lower for durable markings due to less 
frequent contracting. The primary purpose of this project is to explore the cost differences between 
durable and nondurable markings, and how various factors can impact the life cycle cost of different 
marking materials. Researchers developed a life cycle cost calculator that considers the various costs 
associated with pavement markings to assist in comparing total costs of different marking materials. All 
costs associated with the implementation of pavement marking projects are considered, including 
material and installation costs, traffic delay costs and crash costs due to marking installations, and 
administrative costs to cover contracting and management of the pavement marking assets. This life 
cycle cost calculator would be another tool that decision makers could use to help choose the most cost-
effective pavement marking for the selected input condition. 
Full text within MnDOT network: https://journals.sagepub.com/doi/full/10.1177/0361198118758012 
 
6. Title: Minnesota Local Agency Pavement Marking: Mining Existing Data 
Source: MnDOT/LRRB (2017), report 2017-43 
Abstract: Pavement marking is important for safety. Maximizing pavement marking performance in terms 
of increased retroreflectivity, within limited budget constraints, allows agencies to make better decisions 
toward providing more effective pavement marking performance on their roadway networks. This 
research project included conducting a survey of local agencies' pavement marking practices, mining 
existing National Transportation Product Evaluation Program (NTPEP) pavement marking data, and 
developing recommendations for future pavement marking research to support local agency needs. The 
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NTPEP pavement marking performance data (related to pavement marking products used by local 
agencies in Minnesota) was analyzed to provide guidance to local agencies in terms of pavement 
marking material selection based on performance. The objective included determining pavement marking 
products of interest to local agencies and developing performance metrics for these products based on 
existing NTPEP data. The analysis performed on the NTPEP included modeling the deterioration 
behavior as a function of time. Also two-way ANOVAs were performed to compare various performance 
measures and the impact of different conditions on these measures. 
Full text: https://www.dot.state.mn.us/research/reports/2017/201743.pdf 
 
7. Title: Evaluation of Pavement Markings on Challenging Surfaces 
Source: LRRB (2016), report 2016-08 
Abstract: The objective of this research was to conduct a field trial to evaluate the marking performance of 
different combinations of pavement marking materials and installation practices on challenging surfaces. 
The trial included a range of pavement marking products over varied roadway characteristics to assess 
the performance of different marking materials over different challenging surfaces by product, thickness, 
bead package, and whether or not a primer was applied. The research team worked with the technical 
advisory panel (TAP) to document pavement marking performance on several municipal roadways within 
the city of Eden Prairie and to organize and prepare for field testing of different marking materials on both 
a seal coat and micro surface roadway. These projects provide pavement marking performance on 
challenging surfaces information over different conditions (traffic levels and line types) apart from the 
MnDOT research test deck scenarios. These results provide MnDOT with a basis to consider pavement 
marking striping practices on challenging surfaces in terms of performance and cost. The high-build 
materials (primer plus VISILOK) and epoxies showed similar performance, which provides a good basis 
for material selection. 
Full text: https://www.lrrb.org/pdf/201608.pdf 
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