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Background

• Pedestrian Crossings are an important feature 

of the multi-modal transportation system.

• Difficulty:

– Where should pedestrian crossings be 

considered?

– When to consider no changes?

– When to consider marking pedestrian crossings?

– When to consider other treatment options?



State Statute Important Points

• All intersections include legal pedestrian 

crossings whether marked or unmarked 

• All marked crossings are legal pedestrian 

crossings, intersection or mid-block

• Drivers shall stop to pedestrians in legal crossings

– Pedestrians shall yield the right-of-way to vehicles at 

all other locations

• A bicycle is considered a pedestrian when using a 

crosswalk



But….motorists may not always 

stop for pedestrians



Safety Considerations

• Safety Effects of Marked Versus 

Unmarked Crossings at 

Uncontrolled Locations

• “Pedestrians have a right to cross 

the road safely and without 

unreasonable delay.”



Safety Evaluation



Marked vs Unmarked Crosswalks

• Why are there more crashes that occur at 

marked crosswalks at high traffic volumes?

– False sense of security?

– More pedestrians?

– More vulnerable populations use them?

• Higher volume typically leads to more lanes of 

traffic

– Multiple-Threat?



Multiple Threat Video



FHWA Recommendations



Safety Effects of Marked Versus 

Unmarked Crossings at Uncontrolled 

Locations

• “At uncontrolled pedestrian crossing locations, installing 
marked crosswalks should not be regarded as a magic cure 
for pedestrian safety problems. However, marked 
crosswalks also should not be considered as a negative 
measure that will necessarily increase pedestrian crashes. 
Marked crosswalks are appropriate at some locations (e.g., 
at selected low-speed, two-lane streets at downtown 
crossing locations) to help channel pedestrians to preferred 
crossing locations, but other roadway improvements are 
also necessary (e.g., raised medians, traffic-calming 
treatments, traffic and pedestrian signals when warranted, 
or other substantial crossing improvement) when used at 
other locations.”



Minnesota MUTCD

• “New marked crosswalks alone, without other measures 
designed to reduce traffic speeds, shorten crossing 
distances, enhance driver awareness of the crossing, 
and/or provide active warning of pedestrian presence, 
should not be installed across uncontrolled roadways 
where the speed limit exceeds 40 mph and either:

A. The roadway has four or more lanes of travel without a raised 
median or pedestrian refuge island and an ADT of 12,000 vehicles 
per day or greater; or

B. The roadway has four or more lanes of travel with a raised 
median or pedestrian refuge island and an ADT of 15,000 vehicles 
per day or greater.”



Relationship between Speed and 

Risk of Fatal Injury



Could safety be the only 

consideration?

• What about a heavily used pedestrian 

crossing?

• What about a crossing that directly connects 

an origin and destination?

• What if the alternative crossing location is one 

block away, ¼ mile away, ½ mile away?



Guide for the Planning, Design, and 

Operation of Pedestrian Facilities

• Walk decisions are primarily 

based upon three factors: 

– travel distance, 

– personal safety and security,

– and personal comfort and 

attractiveness



Alternative Routes

• Check to see if an alternate route can serve the same 

movements effectively while providing less delay

– This includes the entire travel time to traverse the route

– Example:

• Traffic signals at ¼ mile spacing

• Pedestrian at mid-point between signalized intersections

• Estimate 30 seconds of delay at signal

• This is unacceptable to pedestrians

• Mid-point crossing, even with the wait, could be faster



Guide for the Planning, Design, and 

Operation of Pedestrian Facilities

• If grade-separated crossings are an 
alternative at a crossing location, the 
use of the grade separated crossing 
depends on the time to use each 
alternative route. 
– If the crossing time of the underpass or 

overpass crossing is generally more 
than the crossing time at ground level, 
there is a high probability that 
pedestrians will not use the underpass 
or overpass route. 

Travel Times Bridge Tunnel

Equal 15 to 60% 95%

30% Longer on 

Safe Route 0% 25 to 70%

50% Longer on 

Safe Route
0% 0%

Percent of Pedestrians Using the Grade 
Separated Route vs. the At-Grade Route



Operational Consideration

Pedestrian Level of Service (LOS) can 
affect pedestrian judgment and risk-taking 
behaviors.

LOS
Control Delay 

(s/pedestrian)
Comments

A 0-5 Usually no conflicting traffic

B 5-10 Occasionally some delay due to conflicting traffic

C 10-20 Delay noticeable to pedestrians, but not inconveniencing

D 20-30 Delay noticeable and irritating, increased likelihood of risk taking

E 30-45 Delay approaches tolerance level, risk-taking behavior likely

F >45 Delay exceeds tolerance level, high likelihood of pedestrian risk-taking



HCM 2010

• Pedestrian delay and service levels at 

pedestrian crossings



Level-of-Service Methodology



Motorist Yield Rates
Crossing Treatment

Staged Pedestrian 

Yield Rate

Unstaged Pedestrian 

Yield Rate

Crosswalk Markings and Signs Only (1) 7% 7%

Median Refuge Islands (1) 34% 29%

Pedestal Mounted Flashing 

Beacon (2-Lane, 35 mph) (3) N/A 57%

Overhead Flashing Beacon 

(push-button activation) (1) 47% 49%

Overhead Flashing Beacon 

(passive activation) (1) 31% 67%

Pedestrian Crossing Flags (1) 65% 74%

School Crossing Guards (5) N/A 86%

In-street Crossing Signs             

(25-30 mph) (1) 87% 90%

Warning Sign with Edge Mounted LEDs (6) N/A 28%

In-road warning lights (1) N/A 66%

High-visibility Signs and 

Markings (35 mph) (1) 17% 20%

High-visibility Signs and 

Markings (25 mph) (1) 61% 91%

Rectangular Rapid-Flash Beacon 

(RRFB) (2)(4) 84% 81%

School Crossing Guards 

with RRFB (5) N/A 91%

Pedestrian Hybrid Beacon 

(HAWK) (1) 97% 99%

N/A: No Research Found on Effect to Yielding Rate



Collected Pedestrian Walking 

Speed



Bring different evaluation 

methodologies together

• What to do when delay is unacceptable?
– Add a treatment to provide acceptable service?

– Ignore, just consider safety?

• Should we account for both?

• How do we account for both? 

• Are there other factors that should be 
considered?
– Pedestrian volume

– Origins and destinations

• How do we consider all of the factors?



Minnesota MUTCD

• “Crosswalk lines should not be used indiscriminately. 
An engineering study should be performed before a 
marked crosswalk is installed at a location away from a 
traffic control signal or an approach controlled by a 
STOP or YIELD sign. The engineering study should 
consider the number of lanes, the presence of a 
median, the distance from adjacent signalized 
intersections, the pedestrian volumes and delays, the 
average daily traffic (ADT), the posted or statutory 
speed limit or 85th-percentile speed, the geometry of 
the location, the possible consolidation of multiple 
crossing points, the availability of street lighting, and 
other appropriate factors.”







Field Data Review



HCM LOS Worksheets



HCM LOS Worksheets



HCM LOS Worksheets



Consider Appropriate Treatment 

Options
• Appropriate treatment options should be considered for 

crossing locations based on a consistent approach.
– Flowchart may be used to provide this approach

• In many cases, the most appropriate option is to keep the 
location unmarked and unsigned (i.e. “Do Nothing”,) as any 
treatment may increase the crash potential at the location. 

• Treatment options:
– Signing and Marking Treatments

– Uncontrolled Crossing Treatments

– Traffic Calming Treatments

– High Level Treatments



Traffic Engineering Manual

• The non-uniform application, misuse, or 

overuse of crosswalk safety treatments may 

result in:

– Noncompliance with traffic control devices

– Decrease in safety and/or

– Disregard of traffic control device



Critical Placement and Design 

Elements

• Sight Distance

• Clear Sight Lines

• Link Origins and Destinations

• Curb Ramps

• Truncated Domes

• Medians/Islands

• Lighting



Treatments Consideration

• Enhanced Treatments

– Pedestrian Volume

– Roadway Speed

– Vehicle Volume

– Level of Service for different times of day

– School Crossing



Treatment Options



Treatment Options



Pedestrian Hybrid Beacon Warrant



Pedestrian Signal Warrants



Report/Guidebook/Training

• Report

– State of Practice

– Data Collection

– Safety

– HCM Analysis

– Evaluation Flowchart Procedure

– Treatment Options

– Examples

• Guidebook

– Shortened version of Report



Information Available Online

• http://www.mnltap.umn.edu/publications/ha

ndbooks/

• http://www.cts.umn.edu/Publications/Resear

chReports/reportdetail.html?id=2368



Thank you!

For more information and for copies of the Data 

Collection and LOS Spreadsheets contact:

Bryan Nemeth, P.E., PTOE

Bolton & Menk, Inc.

bryanne@bolton-menk.com

952-890-0509


