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Literature Search 617: Designing and Implementing Maintainable 
Pedestrian Safety Countermeasures (Revised 2019 NS565) 
June 26, 2020 

Prepared for: Marcus Bekele 

Prepared by: Marilee Tuite, marilee.tuite@state.mn.us 

Resources searched: TRID (includes RiP and MnDOT TRSs); Academic Search Premier, SafetyLit, Google Scholar 

Summary: Results are organized into In Progress Research and Completed Research and focus on best practices for 
design/installation/maintainability of pedestrian safety countermeasures, published in the past 5 years. Some results 
may discuss the countermeasure’s effectiveness, but I still included if there was information about design/installation. I 
didn’t find anything new specific to winter maintenance of pedestrian facilities (see NS565 lit search for those results). 

Results 

In Progress Research 
Project Title: Missouri Systemic Countermeasures to Improve Pedestrian Safety 
Source: MoDOT (start 2019-11-25; end 2020-12-31) 
Abstract: Pedestrian safety on and around Missouri’s travelways is of the utmost importance to Missouri Department of 
Transportation (MoDOT) and county, city and other local partners. Improving awareness in the driving public and 
visibility for pedestrians at uncontrolled crossings is not a one-size-fits-all approach, and many variables contribute to 
making one or more safety measures more ideal than another proven option when addressing pedestrian crossings. This 
project will focus on providing an easy-to-use tool for local and state selection of better pedestrian safety 
countermeasures. Long-term measures of success would be implementation of more and better pedestrian 
improvements, followed by annual decreases in pedestrian related crashes and pedestrian fatalities. 
Project page: https://trid.trb.org/View/1694104  

Project Title: Where the Sidewalk Ends: Equity Disparities with Respect to Municipal Maintenance Policy 
Source: Mountain-Plains Consortium (start 2018-12-14; end 2022-07-31) 
Abstract: Sidewalks are a fundamental component of urban transportation networks. Yet unlike the rest of the right-of-
way, many cities place the financial onus for the maintenance and replacement of sidewalks on the adjacent property 
owner. The resulting sidewalks can often be inconsistent and the means to fix them inefficient. Moreover, there may be 
disparities in the provision and quality of sidewalk infrastructure based on race, ethnicity, and/or income. This issue, 
unfortunately, remains an under-researched topic, primarily due to a lack of comprehensive sidewalk data. This research 
project will conduct a comprehensive spatial analysis of the sidewalk infrastructure of two cities that take on the 
responsibility of sidewalks, and two that put that responsibility onto the abutting property owners. The research team 
will first ask whether variation in sidewalk maintenance policy impacts how sidewalks are being supplied and maintained 
in cities as well as if there are differences in the provision and condition of sidewalks based on income, race, or ethnicity 
in neighborhoods across these cities. If the team find disparities, they will then seek to see if these are related to 
differences in pedestrian safety outcomes. This work will account for sidewalk supply, quality, state of disrepair, urban 
design, street design, and connectivity as well as potentially confounding factors such as land use. Beyond the direct 
policy implications of this research, this work will also speaks to environmental justice as well as ADA accessibility. 
Project page: https://trid.trb.org/View/1574752  

https://trid.trb.org/View/1694104
https://trid.trb.org/View/1574752
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Completed Research 
Title: Pedestrian Crosswalk Policy Development Guidelines 
Source: MnDOT (2020) 
Abstract: This study was driven by the need to improve consistency in the methods and approach that local agencies use 
to address crosswalks. This study focuses on the question of how a crosswalk should be enhanced with additional 
countermeasures, if any, once the decision is made to mark it. During the research portion of this project, it was found 
that the primary information agencies use that provides guidance for decisions on how to mark crosswalks comes from 
the Federal Highway Administration. A quick reference guide was developed from the Federal Highway Administration's 
(FHWA’s) Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations, July 2018 (see next result), that will 
help agencies determine when to use different countermeasures based on roadway type, vehicle volumes, and posted 
speed limits. In addition, fact sheets for twelve countermeasures identified in the document were developed to explain 
what the benefit of each one is, when it is best applied, and how to provide high-level planning cost for each one. 
Full text: http://mndot.gov/research/reports/2020/2020RIC01.pdf  
 
Title: Field Guide for Selecting Countermeasures at Uncontrolled Pedestrian Crossing Locations 
Source: FHWA (2018) 
Abstract: This field guide helps agencies select pedestrian crash countermeasures based on criteria established in 
published literature, best practices, and national guidance. This guide includes a form that the agency may use to 
document roadway characteristics and pedestrian safety issues. It also includes tables that relate these documented 
conditions to a specific set of countermeasure options. A series of descriptions lead the agency through additional 
installation considerations for each countermeasure. 
Full text: https://rosap.ntl.bts.gov/view/dot/43674  
 
Title: Connecticut Pedestrian Safety Guide 
Source: Connecticut DOT and University of Connecticut (2019) 
Note: See pp. 47-49 for a summary of countermeasures. 
Full text: https://portal.ct.gov/-/media/DOT/documents/dresearch/CT-2303-F-19-1.pdf  
 
Title: Pedestrian Safety Action Plan 
Source: Virginia DOT (2018) 
Note: Chapter 4 talks about countermeasures: “VDOT has developed a library of potential countermeasure options in 
2017. This list of countermeasures was referenced, in addition to other proven countermeasures discussed in national 
research, when assigning recommended improvements to priority sites.” See Appendix C for a full glossary of the 
countermeasures. 
Full text: http://www.virginiadot.org/business/resources/VDOT_PSAP_Report_052118_with_Appendix_A_B_C.pdf  
 
Title: Countermeasures That Work: A Highway Safety Countermeasure Guide For State Highway Safety Offices, 9th Ed. 
Source: NHTSA (2018) 
Note: Chapter 8 is about Pedestrian Safety. See p. 8-30 about installing a pedestrian safety zone as a countermeasure. 
Full text: https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812478_countermeasures-that-work-a-highway-
safety-countermeasures-guide-.pdf  
 
Title: Best Practices for Addressing Pedestrian Crashes on High Speed Roadways 
Source: Texas Transportation Institute (2015) 
Abstract: Texas ranks as the worst state in the nation for interstate pedestrian fatalities. Almost 600 pedestrians died on 
interstate roadways during the 5-year period between 2007 and 2011. Texas is the fourth-highest state in terms of 
interstate pedestrian fatalities per 100 million interstate vehicle miles traveled. Few studies have been conducted to 
investigate the causes and factors that contribute to pedestrian fatalities on very high-speed roadways. For this study, 

http://mndot.gov/research/reports/2020/2020RIC01.pdf
https://rosap.ntl.bts.gov/view/dot/43674
https://portal.ct.gov/-/media/DOT/documents/dresearch/CT-2303-F-19-1.pdf
http://www.virginiadot.org/business/resources/VDOT_PSAP_Report_052118_with_Appendix_A_B_C.pdf
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812478_countermeasures-that-work-a-highway-safety-countermeasures-guide-.pdf
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812478_countermeasures-that-work-a-highway-safety-countermeasures-guide-.pdf
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the research team conducted a survey of 20 states to find out what they are doing or have done in terms of engineering, 
education, enforcement, and evaluation to address pedestrian safety on controlled or limited access urban interstate, 
freeway, and expressway main lanes where posted speed limits are 55 mph or higher. The design of the survey was 
based on a literature review that identified factors that correlated with pedestrian fatality rates, motivations for 
pedestrians entering high-speed roadways, and countermeasures that had been implemented to reduce fatalities or 
protect pedestrians. Survey respondents reported being aware of pedestrian safety concerns on the main lanes of high-
speed, controlled-access highways. Eighty percent responded that there is a law or policy that prohibits pedestrian 
access on the controlled-access highways in their states. Policies and practices aimed at unintended pedestrians were 
more frequently cited than those addressing intentional pedestrians. The survey respondents highlighted existing 
practices such as the construction of overpasses/underpasses, installation of fences along rights of way or medians, and 
use of roadside assistance programs. In the end, researchers discussed best practices, opportunities for future research, 
and recommendations for increasing pedestrian safety on high-speed, controlled-access roadways. 
Full text: https://rosap.ntl.bts.gov/view/dot/29572 
 
Title: Managing Sidewalk Pavement Maintenance: A Case Study to Increase Pedestrian Safety 
Source: Journal of Traffic and Transportation Engineering, vol. 3, no. 3 (2016) 
Abstract: Comfort is a major requirement in planning pedestrian facilities. Pedestrians walk where they feel comfortable 
and when they do not feel at ease, they walk elsewhere. A typical example is that filthy, distressed, or too narrow 
sidewalks induce pedestrians to walk on carriageways. This behaviour jeopardizes road safety and highly dangerous to 
most users, leave them vulnerable. Unsuitable pavements can be the result of irregular maintenance operations to 
restore evenness after shock damage, weather phenomena, installation of equipment (e.g., posts, fences, urban 
furniture) with a reduction of walkable surface, or substandard repair work on pavements and patches due to 
emergency operations. These problems can be solved with an appropriate maintenance management system, which 
optimizes financial resources to make smart decisions about how to intervene with an adequate and lasting 
maintenance operation. This paper defines an evaluation index for sidewalk conditions as a part of an efficient set-up of 
a Sidewalk Management System, which is similar to the better known Road Management System. The study relies on 
surveys, as well as the classification and analysis of sidewalk distresses. The authors adapted an index already 
standardized by ASTM for roads and airports: the Pavement Condition Index (PCI). PCI has been modified to consider the 
specific types on the sidewalks studied within this paper. To validate the method, a case study of a residential district in 
Rome, Italy, was carried out. The chosen area lacks regular maintenance and has therefore resulted in a network of 
unsafe sidewalks. Frequent detour routes were surveyed and related to the level of distresses within a general 
assessment of safety. This study concentrates on sidewalks with flexible pavements because this type of pavement is the 
only one adopted in the survey areas and, in general, throughout Italy. 
Full text (open access): https://doi.org/10.1016/j.jtte.2016.04.001  

https://rosap.ntl.bts.gov/view/dot/29572
https://doi.org/10.1016/j.jtte.2016.04.001
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Literature Search: Winter Maintenance Best Practices for 
Pedestrian Safety and Accessibility 
June 21, 2019 
Prepared by Marilee Tuite, MnDOT Library 
marilee.tuite@state.mn.us, 651-366-3797 

Request 
NS565: This project seeks to identify best practices in winter maintenance of pedestrian infrastructure, 
especially treatments installed as safety countermeasures and for accessibility. In Minnesota, one 
challenge with installing safety countermeasures for people walking and ensuring year-round access to 
pedestrian infrastructure is winter maintenance. Specific pedestrian safety and accessibility treatments 
introduce real and perceived challenges to traditional snow removal operations and winter maintenance 
plans. Snowplows may have difficulty removing snow from around curb extensions, median refuge 
islands, speed humps, and narrower lanes. Furthermore, roadway snow removal often blocks curb ramps 
or even results in piles of snow atop curb-tight sidewalks. These issues negatively affect pedestrian 
mobility and accessibility in winter and complicate efforts to install such safety treatments. Transportation 
agencies need best practice guidance and solutions for winter maintenance of pedestrian facilities, both 
adjacent to and on the roadway itself, which can be applied in a variety of community types. 
Focus on past 5 years of research. 

Resources searched 
MnDOT Library catalog; TRID, Transport, ASCE Library; Google Scholar 

Results 
I looked back to 2012 for results, mostly listed in chronological order: 
 

1) Title: Pedestrian and Bicycle Winter Maintenance Study 
Source: City of Minneapolis (April 2018) 
Summary: The purpose of the Minneapolis Pedestrian and Bicycle Winter Maintenance Study is to gather 
and present information, data, and implementation cost ranges of winter maintenance practices such that 
the City can determine opportunities for continued improvement. This study does not answer all questions 
or make recommendations; however it provides a framework for continued conversation with the 
community, interested stakeholders and policy makers. 
Full text: https://lims.minneapolismn.gov/Download/File/1110/Winter%20Maintenance%20Study_Final.pdf 
 

2) Title: A Survey of Current Winter Maintenance Practices for Parking Lots and Sidewalks in 
Municipalities of Canada and the United States 

Source: TRB 96th Annual Meeting; paper no. 17-05979 (Jan. 2017) 
Abstract: This paper presents the results from an online survey conducted to investigate the current 
winter maintenance practices for parking lots and sidewalks used by municipalities in Canada and the 
United States. The survey was designed to extract key information from a large sample of municipalities 
facing a wide variety of winter conditions and following different winter maintenance practices. The survey 
focused on investigating major components of winter maintenance activity, such as the maintenance 
methods followed, application rates applied, types of snow control agents used, etc. The collected data is 
useful in understanding current trends in winter maintenance, including the materials and application 
rates typically used. These results can be used for further research investigating new technologies, 
methods for winter maintenance practices, or developing practical guidelines for existing practices. 
Furthermore, municipalities can use these results to adjust current maintenance and managements 
polices related to winter maintenance. 
Full text: PDF attached (downloaded from http://amonline.trb.org) 

https://lims.minneapolismn.gov/Download/File/1110/Winter%20Maintenance%20Study_Final.pdf
http://amonline.trb.org/
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3) Title: Winter Contaminants of Parking Lots and Sidewalks: Friction Characteristics and Slipping 

Risks 
Source: Journal of Cold Regions Engineering, vol. 29, no. 4 (Dec. 2015) 
Abstract: Pedestrian safety on parking lots and sidewalks is a main concern under adverse winter 
conditions because of the reduced friction level caused by snow and ice contaminations. Although there 
is an intuitive understanding that the risk of slipping is related to the friction level of a pavement surface 
affected by snow and ice, there is limited knowledge on the underlying relationship and how friction level 
is affected by various factors such as contaminant type and amount, pavement type, and other factors. 
Knowledge of this relationship with the contaminant types, coefficient of friction, and risk of slipping is 
essential for establishing cost-effective level of service policy and standards for winter maintenance of 
these transportation facilities. This paper summarizes the results of a field study investigating the friction 
characteristics and associated slipping risk levels of different contaminant pavement surfaces under a 
variety of weather conditions. A large number of field tests were conducted on three common pavement 
structures--asphalt concrete, interlocked brick, and Portland cement concrete--with a variety of surface 
contaminants such as unplowed snow, plowed snow, slush, and ice. It was found that pavement surfaces 
of major contaminant types have distinctive ranges of friction and slipping risk levels, and they could be 
inferred from each other, suggesting the feasibility of establishing a friction-based service standard. 
Full text for MnDOT employees: https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-
5495.0000083 
 

4) Title: Winter Maintenance: Blanket Response 
Source: Roads & Bridges (Feb. 2014); author is with Denver Public Works 
Summary: This article discusses the complexity of maintaining clear paths for pedestrians. 
Recommendations include a “Good Buddy” or “Friendly Neighbor” program to improve compliance with 
city ordinance for property owners to clear snow; a plow plan that considers how to prevent pushing snow 
onto walkways/curb ramps, such as pushing all snow to the sunny side of the street; having talking points 
for clear messaging when talking about the city's multimodal snow response. 
Full text: https://www.roadsbridges.com/winter-maintenance-blanket-response 
 

5) Title: Guide for Maintaining Pedestrian Facilities for Enhanced Safety 
Source: FHWA (Oct. 2013) 
Abstract: A Guide for Maintaining Pedestrian Facilities for Enhanced Safety provides guidance for 
maintaining pedestrian facilities with the primary goal of increasing safety and mobility. The Guide 
addresses the needs for pedestrian facility maintenance; common maintenance issues; inspection, 
accessibility, and compliance; maintenance measurers; funding; and construction techniques to reduce 
future maintenance. Section 3.2.2 is about Seasonal Maintenance, including snow removal. 
Full text: https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa13037/fhwasa13037.pdf 
 

6) Title: Minnesota's Best Practices for Pedestrian/Bicycle Safety 
Source: MnDOT, LRRB, CH2MHill (September 2013) 
The section on curb extensions (p. 12) recommends "For winter maintenance, providing a marker 
delineating the extension can help plow truck drivers properly navigate around the extension." 
Full text: http://www.dot.state.mn.us/research/TS/2013/201322.pdf 
 

7) Title: Pedestrian Snow Removal Best Practices and Lessons Learned (Transportation Research 
Synthesis) 

Source: MnDOT (July 2013) 
Summary: An online survey was sent out to employees that are directly involved with snow and ice 
removal operations at various state Departments of Transportation (DOTs) from around the country. A 
total of 7 DOTs completed the entire survey. A thorough search of publications regarding cities around 
the world was also conducted. This search echoed the survey as there are not many state DOTs that 
clear snow and ice from pedestrian facilities in urban areas. Most snow and ice removal is left to local 
agencies that in turn pass the responsibility of clearing these areas onto property owners. 
https://www.dot.state.mn.us/research/TRS/2013/TRS1306.pdf 
  

https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-5495.0000083
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-5495.0000083
https://www.roadsbridges.com/winter-maintenance-blanket-response
https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa13037/fhwasa13037.pdf
http://www.dot.state.mn.us/research/TS/2013/201322.pdf
https://www.dot.state.mn.us/research/TRS/2013/TRS1306.pdf
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8) Title: Winter Maintenance of Pedestrian Facilities in Delaware: A Guide for Local Governments 

Source: University of Delaware and DelDOT (Feb. 2012) 
Summary: The purpose of this research is to provide assistance to Delaware local governments on 
tackling the issue of winter pedestrian-accessibility issues. Local governments should develop winter 
maintenance–management plans or amend municipal emergency-operations plans to address and 
delineate responsibilities of snow/ice removal—including pedestrian and bicycle facilities. Many local 
governments require property owners to remove snow/ice from an abutting sidewalk after a winter storm. 
These regulations should be clarified to ensure that all adjacent pedestrian facilities (e.g., curb ramps) are 
snow- and ice-free. Entities should use public-information campaigns and social media to communicate 
about snow-removal requirements, develop strategies to enforce ordinances, and develop citizen-
assistance programs to help residents in need. 
Full text via https://www.completecommunitiesde.org/planning/complete-streets/winter-maintenance/ 
 
 
Efforts underway by other DOTs: 
 

9) Title: Massachusetts Pedestrian Transportation Plan 
Source: MassDOT (2018) 
See Initiative 5 on p. 6: Launch a year-round maintenance and operations plan for MassDOT-owned 
pedestrian facilities and support municipalities to do the same. 
Full text: https://www.mass.gov/files/documents/2018/12/21/PedPlan_Initiatives_Actions.pdf 
 

10) WisDOT has finished part of Wisconsin Guide to Pedestrian Best Practices but hasn't finished the 
chapter about Maintenance of Pedestrian 
Facilities: https://wisconsindot.gov/Pages/projects/multimodal/ped.aspx 

 

https://www.completecommunitiesde.org/planning/complete-streets/winter-maintenance/
https://www.mass.gov/files/documents/2018/12/21/PedPlan_Initiatives_Actions.pdf
https://wisconsindot.gov/Pages/projects/multimodal/ped.aspx
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