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Background 
Mn/DOT’s overall mission includes the provision of safe and efficient transportation facilities 
not only for vehicles but also for pedestrians and bicyclists.  Determining when and where to 
provide appropriate treatments such as marked crosswalks and pedestrian crossing warning signs 
is often complicated.  Elements that can affect decisions on whether to install crossing treatments 
and what type include:  
 

•  posted speed of the roadway, 
•  volumes of vehicular and pedestrian traffic, 
•  number of travel lanes, geometry of the roadway at the crossing location, 
•  profile of pedestrian traffic (proportion of crosswalk use by elderly or children), 
•  type of roadway (local street or highway), 
•  setting (in town or isolated crossing). 

 
All of the elements listed above can influence decision making on whether a crosswalk should be 
installed at a given location and if additional treatments to increase the safety of the crossing 
should be considered.  The application of pedestrian crosswalks varies at all levels of 
government.  One of the reasons for this variability is the different perspectives people have on 
the use and value of pedestrian crosswalks.  While everyone is in agreement that pedestrian 
safety is an important issue, there often is disagreement on how to best achieve safe crossings.  
Not providing a uniform approach to pedestrian crossing treatments can create confusion for 
both motorists and pedestrians, resulting in a potential to lessen effectiveness of pedestrian 
crossings. 
 
The objective of this guidance document is to establish a step-by-step procedure to evaluate the 
use of various pedestrian crossing treatments.  This guidance is expected to produce a crosswalk 
program that meets both motorist and pedestrian expectations.  Recent pedestrian research 
studies, existing crosswalk guidelines used by other governmental agencies, manuals on traffic 
control devices, and state statute were reviewed in order to establish this guidance document. 
 
Decision-Making Process 
The overall objective of the decision-making process is to determine where marked pedestrian 
crosswalks are appropriate and when additional treatments should be used.   An engineering 
study should be completed to determine the necessity of a pedestrian crosswalk.  The study 
should include the following detailed information: 

•  Geometrics 
•  Motorist site distance 
•  Traffic volume data including truck traffic and turning movements 
•  Daily pedestrian volume estimates 
•  Observation of site characteristics that could divert driver attention from the 

crosswalk 
•  Posted speed limit 
•  Crash history 

 
Performing engineering analyses on potential crosswalk locations should result in a more 
uniform application of the use of pedestrian crosswalks. 

 



 
Not all sites warrant a pedestrian crosswalk or a crosswalk with additional treatments.  The 
following are possible outcomes that may result from non-uniform application, misuse, or 
overuse of crosswalk safety treatments. 
 

•  Noncompliance with traffic control devices.   
  In general, a motorist’s decision on whether to comply with a traffic control  
  device message is related to how reasonable the driver perceives the intended  
  message conveyed by the device.  If the message is not regarded as   
  reasonable, the likelihood of noncompliance with the device increases.   
 
•  Decrease in safety. 
  Studies have demonstrated that in some circumstances installing pedestrian  
  crosswalks without some other type of treatment such as signing, warning lights,  
  etc. may not only be ineffective but could actually decrease the safety of crossing  
  the roadway.  
 
•  Disregard of traffic control device. 
  Overuse of a traffic control devices such as signs or striping can lead to a general  
  disregard of the device.  Drivers may start to ignore them creating a more   
  hazardous situation. 
 

The pedestrian crossing treatments included in this document were selected by Mn/DOT 
personnel based on their appropriateness for state highways and demonstrated support from 
completed studies.  The criteria used by Mn/DOT to determine whether a crosswalk or additional 
crossing treatment should be installed at a given location are based on published studies and/or 
guidelines that have been established by other governmental agencies.  Because there is 
continued research on pedestrian crossings, it is anticipated that these guidelines will likely be 
revised in the future. 
 
Crosswalk Installation Guidelines 
Mn/DOT has developed a flowchart (see Figure 1) to help decision makers determine whether or 
not a crosswalk is warranted.  The following sections support the criteria contained in the 
flowchart.   The following conditions must be met at all potential crosswalk locations:  

•  Adequate stopping sight distance for motorists 
•  Minimal truck traffic 
•  Minimal vehicle turning movements 
•  Minimal driver distractions 
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Design Criteria that benefit any crossing locations: 
The following design criteria can benefit pedestrian crossings at any location:     

•  Adequate lighting 
•  Proper placement of curb ramps 
•  Attention to location of bus stops and crosswalks 
•  Smaller curb radius 

 
 
 Condition  Red 
Design Criteria benefiting flowchart condition red. 
The following design options should be considered at locations that present a relatively high risk 
to pedestrians: 

•  Pedestrian bridge or underpass  
•  Pedestrian signal  

 
 
 Condition Yellow 
Design Criteria benefiting flowchart condition yellow. 
The following design options should be considered at locations that present a relatively medium 
risk to pedestrians: 

•  Reduce number of travel lanes 
•  Raised median (minimum width of four feet and length of eight feet) 
•  Curb extensions 
•  Pedestrian crossing island 
•  Advanced stop lines and associated signing 
•  Parking restrictions 
•  Increased law enforcement 

Some Condition Yellow crossings may be determined sufficient without additional crosswalk 
enhancements.  The tables in Appendix C can assist in making this determination.   
 
 
 
Crossings that are identified as having a relatively low risk for pedestrians are those that 
typically require only pavement markings.  Signing may be included based on engineering 
analysis.  For example, advance warning signs of free right turn lanes may be considered at high 
volume crossing locations or where sight restrictions exist. 

Condition Green 

 
Crosswalk treatments should be selected to address a specific problem, such as crossings at 
multi-lane locations where multiple threat crashes may be expected.  A chart is provided in 
Appendix C that lists common problems associated with pedestrian crossings and possible 
crosswalk treatment solutions.    
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Crosswalk Pavement Marking Specifications 
Unless otherwise specified, crosswalk pavement markings shall be installed using the continental 
pattern.  Crosswalks shall be constructed of ground-in poly preform Type 3 material (Mn/DOT 
Spec 3354).  If a pavement resurfacing or reconstruction project is expected to take place within 
three construction seasons, epoxy may be used in place of poly preform. 
 
Specifications for signing can be found in the Traffic Engineering Manual and the Minnesota 
Manual of Uniform Traffic Control Devices:   
 www.dot.state.mn.us/trafficeng/otepubl/index.html  
 
Design Considerations 
There is no single solution for the design of a pedestrian crosswalk.  Once the decision has been 
made to install a crosswalk, several variables must be considered to determine the appropriate 
installation.  For example, additional design treatments should be considered for crosswalks on 
roadways with four or more lanes of travel.  Appendix A contains more specific information on 
crosswalk treatment options. 
  
Additional Considerations 

 Some researchers question using a specific pedestrian volume to determine the need for a 
pedestrian crossing.  An alternative to consider is to include pedestrian delay in the need 
analysis and adjust pedestrian volumes for elderly, children, handicapped and population 
of the community. 

 Some road authorities have chosen to modify the Manual on Uniform Traffic Control 
Devices warrant process used to determine whether installation of a pedestrian signal is 
appropriate.  In general, the warrant process has been modified to allow installation of 
pedestrian signals at lower pedestrian volumes. 

 Applied research on pedestrian crossings is limited.  Some treatments do not have support 
from case studies.  Also, studies may have been conducted at locations different than 
where an application is desired.  Therefore, pedestrian crossing treatments can benefit 
from additional observations.  Appendix D contains a sample pedestrian observation 
form.    

 Consideration has been given by some road authorities to use 85th percentile speed rather 
than posted speed to determine crossing treatment needs. 

 Require communities to submit a Mn/DOT form to request crosswalk installation.  
Appendix E contains a sample of information to be supplied by the requesting 
community.   

                  
 
 
 

-5- 

 



 

 
 
 
 
References 
 

1) Motorist Compliance With Standard Traffic Control Devices, Pietrucha, M.T. and others, 
Public Roads, volume 53, No. 4, March 1990. 

2) A Guide for Addressing Crashes Involving Pedestrians (draft), The National Cooperative 
Highway Research Program, December 2002. 

3) Effect on Vehicle-Pedestrian Conflicts of “Turning Traffic Must Yield to Pedestrians” 
Sign, Abdulsatter and others, Traffic Control Devices, Visibility, and Evaluations, 
Transportation Research Record, November 1996. 

4) Crosswalk Markings and the Risk of Pedestrians-Motor Vehicle Collisions in Older 
Pedestrians, Koepsell and others, Journal of the American Medical Association, Vol 288, 
November 2002. 

5) The Effects of Advance Stop Lines and Sign Prompts on Pedestrian Safety in a 
Crosswalk on a Multilane Highway, Van Houten, R., Journal of Appiled Behavior 
Analysis, Number 3, pages 245-251, Fall 1988. 

6) Pedestrian Facilities Users Guide – Providing Safety and Mobility, Zegeer, C.V. and 
others, Federal Highway Administration publication number FHWA-RD-01-102, March 
2002. 

7) Controlled-Environment Evaluation of Fluorescent Strong Yellow-Green Pedestrian-
Crossing Sign Prototypes, Dutt, N. and others, Transportation Research Record 1553 

8) Alternative Treatments for At-Grade Pedestrian Crossings, Lalani, N. and others, Institute 
of Transportation Engineers, Publication No. LP-629, 2001. 

9) Requirements for the Installation of Pedestrian Crossovers in Ontario, Ministry of 
Transportation, Traffic Office. 

10)  Traffic Manual, Oregon Department of Transportation, Traffic Management Section 
11)  Safety Effects of Marked vs Unmarked Crosswalks at Uncontrolled Locations: 

Executive Summary and Recommended Guidelines, Zeeger, C.V. and others, U.S. 
Department of Transportation, Federal Highway Administration, November 2000. 

12)  Safety Analysis of Marked Versus Unmarked Crosswalks in 30 Cities, Zeeger, C.V. and 
others, ITE Journal, January 2004. 

13) Phase I Findings on Treatments for Pedestrians (draft), Fitzpatrick, K. and others, 
Transportation Research Board, August 2003.   

        
 
 
 
 
 
 
 
 

 



 

Appendix A 
 

Design Alternatives 
 
 
 
 

  
                  

 



 

 



 

 



 

Appendix B 
 
 

Crosswalk Crash Frequency Data 
and 

Additional Treatment Evaluation 
 

 



 

 



 

 



 

Appendix C 
 
 

Crosswalk Treatment Analysis

 



 

 

Crash Group  
Countermeasures  

Midblock 
Dart/Dash 

 
Multiple 
Threat 

Midblock 
Mailbox, 

etc. 

Failure to 
Yield 

(Unsignalized) 

 
Bus 

Related 

Turning 
Vehicle 

At Intersection 

Through 
Vehicle at 

Intersection 

Walking 
Along 

Roadway 

Working/ 
Playing 
in Road 

 
Not in 
Road 

 
Backing 
Vehicle 

 
Crossing 

Expressway 
1.  Sidewalk/Walkway        ●  ● ● ● ●
2.  Curb Ramp         ● ● ● ● ●
3.  Crosswalk Enhancements ● ●        ● ● ● ●
4.  Transit Stop Treatments ● ●        ● ● ● ●
5.  Roadway Lighting ● ● ● ● ● ● ● ● ● ● ● ● 
6. Overpass/Underpass ● ●         ● ● ● ● 
7.  Street Furniture ●            ● ●
8.  Bike Lane/Shoulder ● ● ● ● ●      ● ● ●
9.  Road/Lane Narrowing ● ● ● ●        ● ●
10.  Fewer Lanes  ●          ● ● ●
11.  Driveway Improvement            ● ●
12.  Raised Median ● ● ● ●        ● ●
13.  One-Way Street            ● ●
14.  Smaller Curb Radius             ● ● ●
15.  Right-Turn Slip Lane             ●
16.  Modern Roundabout            ● ●
17.  Modified T-Intersection             ●
18.  Intersection Median Barrier  ●          ● ● ●
19.  Curb Extension ● ●       ● ● ● ● ● ●
20.  Choker ●            ●
21.  Pedestrian Crossing Island ● ●        ● ● ● ● ●
22.  Chicane ●           ● ● ●
23.  Mini-Circle            ● ● ●
24.  Speed Humps ●           ● ● ●
25.  Speed Table ● ● ● ●         
26.  Raised Intersection            ● ● ●
27.  Raised Ped. Crossing ● ●        ● ● ● ● ●
28.  Gateway ●           ● ● ●
29.  Landscape Options            ● ● ●
30.  Paving Treatments            ● ● ●
31.  Driveway Link/Serpentine ●            ● ●
32.  Woonerf ●            ●
33.  Diverter ●           ● ● ●
34.  Full Street Closure ●           ● ● ●
35.  Partial Street Closure ●           ● ● ●
36.  Pedestrian Street ●            ● ●
37.  Traffic Signal ● ●        ● ● ● ●
38.  Pedestrian Signal ● ●        ● ● ● ●
39.  Pedestrian Signal Timing            ● ●
40.  Signal Enhancement ●           ● ●
41.  RTOR Restriction             ●
42.  Advanced Stop Lines  ●         ● ● ●
43.  Sign Improvement ● ● ● ● ● ● ● ● ● ●  ● 
44.  School Zone Improvement ● ●       ● ● ● ● ● ●
45.  Identify Neighborhood ●          ● ● ● ●
46.  Speed-Monitoring Trailer ●         ● ● ● ● ●
47.  Parking Enhancement ●       ● ● ● ● ● ● ●
48.  Ped./Driver Education ● ● ● ● ● ● ● ● ● ● ● ● 
49.  Police Enforcement ● ● ● ● ● ● ● ● ● ●  ● 

 
 



 

 
 
 
 

Appendix D 
 

Sample Pedestrian Crossing 
Observation Form 

 



 

 

 



 

 
 

Appendix E 
 

Pedestrian Crossing 
Request Form 

 



 

 

  
 
 Minnesota Department of Transportation 
  Pedestrian Crossing Request 
 
 

 
 
1. Proposed location of pedestrian crosswalk: ________________________ 
 
________________________________________________________________. 
 
2. Peak Hours of Pedestrian Traffic_____________ AM       PM    
 
3. Pedestrian volume / Peak Hour: _________________________ 
 
4. Location of nearest elderly/children facility_________________________. 
 
5. Posted speed limit on state highway________________M.P.H. 
 
6. Pedestrain destinations in vicinity of crosswalk:_____________________ 
 
________________________________________________________________. 
 
7. Pedestrian crossing observation (including law enforcement 
information):_____________________________________________________ 
 
________________________________________________________________. 
 
8. Pedestrian/Vehicle crash history:__________________________________ 
 
________________________________________________________________. 
 
Submitted by :________________________________Date:________________ 
 
Phone #___________________________  Fax:__________________________ 
 
Address:_________________________________________________________ 
 
 
Return this form to: Minnesota Department of Transportation                               Questions 
                                1500 West Cty. Road B2                                             Call 651-634-2146 
                                  Roseville,  MN     55113                                                             
   Attn.: Traffic Engineering 
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