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1 year life
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Longitudinal Lines

What is your surface type?

Seal Coats/Microsurface

Is this a new seal coat/
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Transverse Message Pavement Marking
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Transverse Message Pavement Marking on Seal Coats
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Seal Coats Yes No
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Transverse Message Pavement Marking on Seal Coats
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temperature >40 degrees F?
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lines or transverse messages? .
performance life

¥

Seal Coats 1 year life

¥
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Transverse Message Pavement Marking on Seal Coats
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What is your surface type?
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Transverse Message Pavement Marking on Seal Coats
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lines or transverse messages? 0
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Transverse Message Pavement Marking on Seal Coats
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Yes
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performance life

Transverse messages

What is your surface type?

Seal Coats

Is this a new seal coat?

Multi Component
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Transverse Message Pavement Marking on Concrete/Asphalt
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reflective markings?
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Concrete/Asphalt (recessed No

marking)
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Transverse Message Pavement Marking on Concrete/Asphalt
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Transverse messages
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Yes
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Transverse Message Pavement Marking on Concrete/Asphalt
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MnDOT Pavement Marking Field Guide

Minnesota Department of Transportation, June 2015

The Guide is the go-to resource for MN local agencies look-
ing for entry level guidance on products to consider and their
definitions, application equipment needed, standard prac-
tices on pavement preparation, paint removal, and remedia-
tion recommendations. The Guide is easy to navigate via the
hyperlinked Table of Contents to quickly identify what an
agency may need to get started. It also offers the fundamen-
tals of reflectivity and glass beads for those who are interested
in learning more. The section on remediation recommenda-
tions includes potential solutions encountered with paint-
ing and troubleshooting for equipment and application. The
high-level Guide can serve as an outline for training and con-
tains information on how to conduct an inspection.

Figure E-4: Reflective Bead at Proper Embedment Depth

Figure E-5: Improper Bead Embedment

Field guide: http://www.dot.state.mn.us/trafficeng/pave-
ment/doc-storage/mndotpavementmarkingfieldguide.pdf

MnDOT Pavement Marking
Field Guide

ffice of i’raffic, Safety,
and Technology

June 2015

Chart E-1 Retroreflective Bead Trouble Shooting Guide

PROBLEM CAUSE EFFECT REMEDY
Beads on one | = Bead gun out of Poor night visibility. | Adjust alignment
side alignment. of gun cap.

* Clogged bead gun.
Excessive = Worn gun needle, Supply problems. | = Rebuild gun.
Bead Use seat and orifice. * Decrease
* Excessive glass bead pressure.
pressure.
Beads in * Bead tank pressure Poor night visibility. | = Increase
Middle of Line too low. pressure.
* Bead gun “off" and = Adjust control
“on" control screw not SCrew.
adjusted. = Align cap
* Bead gun cap out of deflector.
alignment. = Changetoa
= Too big of a bead gun smaller tip.
tip.
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MnDOT Provisions for January 5, 2022
Pavement Marking Operations
Technical Memorandum The purpose of this technical memorandum is to provide a consistent statewide e

N approach for pavement marking operations on state trunk highways. This in-
Prioritizing Pavement cludes guidance on material usage for final pavement markings including both

Markings on Low-Volume
Roads

longitudinal lines and pavement messages (i.e. crosswalks, messages, round-
about markings, etc.). The guidance contained in this technical memorandum
Pavement Markings: Epoxy appllles. tg the pavemenF marking operations on all paveme.nts that fall under
Paints and Thick Coats the jurisdiction of the Minnesota Department of Transportation.

Perform Best on Challenging It contains information related to performance of markings and life expectancy i -
Asphalt Surfaces of various markings and processes. i

Using a National Database to
Develop Performance Metrics
for Local Pavement Markings

Optimization of Pavement
Marking Performance

Pavement Marking Selection,
Installation and Inspection
Manual

MnDOT Rumble Strips
and Stripes

Pavement Markings - Wet

Memo: https://www.dot.state.mn.us/trafficeng/publ/techmemo.html

Retroreflectivity Standards
Final Report
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Prioritizing Pavement Markings on Low-Volume

Roads
The Local Road Research Board, August 2018

The research products serve as a resource for agencies ready to establish a pave-
ment marking plan. The research products include a report on the approach to es-
tablish a pavement marking plan along with a spreadsheet based decision-making
Tool. The products provide guidance on how to evaluate the cost effectiveness of
pavement marking for both installation and maintenance to help agencies deter-
mine which roads to stripe and when. The report includes current practices and
management approaches while the Tool calculates costs and the how far costs can
stretch (Note, material costs are in 2018 dollars and must be updated). Further the
report, includes details on crash reduction factors for various treatments to help de-
termine safety benefits.

Pavernert Marking Prioritization Tool
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Report: https://mdl.mndot.gov/items/201821

Pavement Marking Prioritization Tool:
https://mdl.mndot.gov/items/201821S

Technical Summary: https://mdl.mndot.gov/items/201821TS

m DEPARTMENT OF
TRANSPORTATION

Investigating the Necessity and
Prioritizing Pavement Markings
on Low-Volume Roads

David Veneziano, Principal Investigator

Institute for Transportation
lowa State University

June 2018

Research Project
Final Report 2018-21
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MnDOT Pavement Marking Pavement Markings: Epoxy Paints and Thick
Field Guide . .
Coats Perform Best on Challenging Asphalt o

Evaluation of Pavement Transportation

MnDOT Provisions for Surfaces Markings O:;Cha“enging RESEARCH
. . S

Pavement Marking Operations The Local Road Research Board, June 2016 e SERVICES
Technical Memorandum &

. . . . LIBRARY
Prioritizing Pavement The report provides a detailed account on which pavement markings approaches
Markings on Low-Volume perform best on chip seals and/or microsurfacing practices. Agencies who practice Taneporation
Roads these techniques and want to learn more and understand how to overcome chal- Matagomert

lenges they face may want to review the report further. The report goes in-depth on
Pavement Markings: Epoxy the best practices for application and what to keep in mind when considering chip "
Paints and Thick Coats seal or microsurfacing. The report reviews existing practices and compares them to March 2016
Perform Best on Challenging the performance of various pavement marking test sections to identify which held il
Asphalt Surfaces up the best. The report includes many images and graphs of the product results for

easy digestion.

Using a National Database to
Develop Performance Metrics For those interested in a higher-level summary, review the key findings at the end of

for Local Pavement Markings the report.
Report:

Optimization of Pavement https://mdl.mndot.gov/
Marking Performance N items/201608
; %

Technical Summary:
https://mdl.mndot.gov/
items/201608TS

Pavement Marking Selection, Section 2
Installation and Inspection 25 mil
Manual High Build

MnDOT Rumble Strips AR IR T
and Stripes Initial {2013)
%) e |

Pavement Markings - Wet

Retroreflectivity Standards Section 3 & & P S o Ol ol TR
Final Report 35 mil i ERARORI LS A Bl b )
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MnDOT Provisions for Marklngs TECHNICAL e :
Pavement Marking Operations SUMMARY =

Technical Memorandum The Local Road Research Board, January 2018 -

Prioritizing Pavement
Markings on Low-Volume
Roads

The report includes highly detailed information derived from national pavement
markings metrics for agencies to use as a guide for choosing pavement
marking product types. The results are technical and cater to agencies who are Ii
Pavement Markings: Epoxy interested in diving in deeper as a pavement marking expert.

Paints and Thick Coats

Perform Best on Challenging
Asphalt Surfaces

‘‘‘‘‘‘‘‘‘‘‘‘‘

Report:
https://mdl.mndot.gov/items/201743

Using a National Database to Technical Summary:

Develop Performance Me.trics https://mdl.mndot.gov/items/201743TS
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Optimization of Pavement Marking

Performance

Nadim I. Wehbe, PhD, PE Allen Jones, PhD, PE Department of Civil and
Environmental Engineering South Dakota State University Brooking; Thomas
Druyvestein South Dakota Department of Transpportation, December 2017

The South Dakota report provides a detailed account on constructability, durability,
and visibility of alternative pavement marking materials and application practices
specific for South Dakota. Agencies who are interested in diving deeper as a pave-
ment marking expert and understanding what other states are doing may consid-
er reviewing the report further. Agencies should note that the report uses different
product names, material thickness, and includes details not applicable to agencies in
Minnesota. It should not be considered as the South Dakota version of the Minne-
sota Pavement Marking Field Guide. That said, the report includes interesting tables
and images for reference (Table 2-1 and Figure 2-10). Figure 2-10 shows graphically
the difference between recessed and how it increases the life in South Dakota. No
other resource listed talked about this “scientifically.” The report also references a
cost analysis tool, which is specific for South Dakota. However, with some manipula-
tion it may be used for MN agencies.

For those interested in a high-level summary, review the conclusions at the end of
the report.

Report: https://www.ugpti.org/resources/reports/downloads/mpc17-341.pdf

Optimization of Pavement
Marking Performance
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Pavement Marking Selection, Installation and
Inspection Manual

[llinois Department of Transportation, August 2015

The Manual is similar to the Minnesota Pavement Marking Field Guide (MN Field
Guide) and applicable for agencies who are desiring a high-level understanding of
inspecting and installation of markings. However, MN agencies should note that the
performance results are not as applicable due to differing climates (snow/ice). The
Manual covers the same pavement materials as in the MN Field Guide and provides
additional guidance on proper inspection processes.

Manual: https://idot.illinois.gov/Assets/uploads/files/Doing-Business/Manu-
als-Guides-&-Handbooks/Highways/Operations/Pavement%20Marking%20Selec-
tion,%20Installation%20and%20Inspection%20Manual.pdf
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Resources

Start the Decision Tree

MnDOT Pavement Marking MnDOT Rumble Strips and Stripes
Field Guide MnDOT [ B

Traffic Engineering

MnDOT Provisions for
Pavement Marking Operations

Technical Memorandum The webpage provides a thorough introduction to the differences

between rumble strips and stripes and their application for
Prioritizing Pavement agencies exploring this pavement marking strategy. The webpage
Markings on Low-Volume also includes basic safety reduction statistics and noise level data
Roads on shoulder rumble strips with additional links to noise studies.

Rumble strips and stripes
What's the difference?

Where you'll find them

Pavement Markings: Epoxy Website:

Paints and Thick Coats http://www.dot.state.mn.us/trafficeng/safety/rumble/index.html
Perform Best on Challenging

Asphalt Surfaces

Using a National Database to
Develop Performance Metrics
for Local Pavement Markings

Optimization of Pavement
Marking Performance

Pavement Marking Selection,
Installation and Inspection
Manual

MnDOT Rumble Strips
and Stripes

Pavement Markings - Wet
Retroreflectivity Standards
Final Report
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Prioritizing Pavement
Markings on Low-Volume
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Optimization of Pavement
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Pavement Markings—Wet Retroreflectivity

Standards Final Report

Adam Pike, P.E.; Timothy Barrette, Ph.D., P.E.
Texas A&M Transportation Institute; Texas A&M University System
March 2020

This LRRB research project provides a detailed comprehensive review of past
research, an analysis of available data sources, and a human factors study to
establish minimum levels of continuous wet retroreflectivity of pavement markings.
The results indicate that a minimum maintained continuous wet retroreflectivity
level of 50 millicandelas per meter squared per lux (mcd/m2 /lux) will provide
adequate visibility to most drivers. A new installation value of 200 mcd/m2 /lux

is recommended. The recommended new install value is based on anticipated
continuous wet retroreflectivity degradation using literature and MnDOT-supplied
continuous wet retroreflectivity degradation levels, a desired four-year service life,
and the recommended minimum-maintained value. These recommendations are
width and color dependent.

For those interested in a high-level summary, review the Executive Summary. Those
interested in diving deeper as a pavement marking expert and understanding what
research has been conducted to develop driver needs for wet retroreflectivity levels
may consider reviewing the Report in detail.

Report: https://mdl.mndot.gov/items/202009
Technical Summary: https://mdl.mndot.gov/items/202009TS
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Adam Pike, Principal Investigator
Texas A&M Transportation Institute
Texas A&M University System

March 2020

Research Project
Final Report 2020-09

TECHNICAL
SUMMARY

Identifying Wet Retroreflectivity
Levels for Pavement Markings
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Latex Paint Latex Paint Liquid Markings (epoxy)
+ Low cost + Same equip as standard latex + Med life (3-7 yrs); wider range of
= Short life (1-2 yrs) + Longer life vs. standard latex temps

— Longer cure time vs. standard la- = Cannot be applied over latex markings
tex = More complex installation process

= Can become slippery in cold weather

More Attributes Full Product Details More Attributes Full Product Details More Attributes Full Product Details

Late Season Pavement

Preformed . .
. Markings — multi-
Thermoplastic . .
component liquids (epoxy)
+ Longer life (5+yrs) + Longer life (5+ yrs) + Late season marking
+ Most reflective marking available + Most durable marking commonly — May require longer cure time/traffic
— Higher cost used in Minnesota control
— Lower durability with high turning = Higher cost = Can have a short life if installed during
movements = Hand applied, generally used for particularly cold weather (1-2 yrs)
= Cannot be applied over other mark- messages in high traffic volume
ings areas
More Attributes Full Product Details More Attributes Full Product Details More Attributes Full Product Details
Recessing Markings to
Enhance Performance
S hens lif
engthens life Note: refer to MnDOT Pavement Marking Field Guide for
@ Resources = Additional cost more detailed attributes of all pavement marking materials.
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