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pedestrian crash analysis
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Relative to Pop and AADT Growth
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People walking in Portland are ten times more 
likely than people driving to sustain a serious 

or fatal injury

Portlanders that have to walk (including those 
who are transit‐reliant) are most exposed to 

these systemic safety issues

Approx. 20% of pedestrian crashes in Portland 
result in a fatality or serious injury (1 in 5)
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In Portland, insufficient 
marked crossing 

opportunities may 
contribute to pedestrian 

crashes



Sidewalk Presence



But where 
(and how frequently) should 

marked crossings be 
provided?



Existing Crosswalk Design Guidelines



Guidance still needed…
• No guidelines regarding desired frequency between marked 

pedestrian crossing opportunities

• Without this, difficult to identify network gaps where crossing 
improvements are needed (and to understand level of investment 
needed to fill those gaps)

• Allows for a proactive, programmatic response to citywide 
crossing improvements



Existing research?

P O R T L A N D O R E G O N . G O V / T R A N S P O R T A T I O N

• Research on exactly how far a pedestrian will 
travel out of direction to access a “safe” 
crossing is scant

• General rule of thumb: people walking will 
typically take the shortest route from point A to 
Point B

• Increasing the number of marked/enhanced 
crossing opportunities increases the number of 
options for people to safety cross the street



New 
PedPDX 
crossing 
spacing 
guidelines



P O R T L A N D O R E G O N . G O V / T R A N S P O R T A T I O N

City / Regional Connectivity Standards



Pedestrian Classifications



Pedestrian Districts 
• Land use demand: Includes all Comprehensive plan “centers”
• Transit demand: ¼ mile walksheds to major transit stations

Major City Walkways
• Land use demand:  Comp plan “corridors” and “main streets” 
• Transit demand: Frequent transit streets
• High-demand regional trails

City Walkways 
• Transit demand: Non-frequent transit streets
• All other arterials/collectors
• Moderate-demand trails

Neighborhood Walkways
• SRTS (local streets)
• Neighborhood Greenways (existing and funded)
• Neighborhood trails
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approx. every other block

• Minimum 20 crossings/hour 
not required to justify 
marked crossing
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Corridors outside 
of Pedestrian 
Districts

• Maximum desired spacing 
of 800 feet

• Results in a 
marked/enhanced crossing 
approx. every three blocks

• Minimum of 20 
crossings/hour required 
where there is not a transit 
stop
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Transit stops

• Marked/enhanced crossings 
should be provided within 
100 feet at all transit stops
(regardless stop ridership)

• Requires ongoing 
coordination with transit 
agency

• Minimum 20 peds/hour not 
required to justify marked 
crossing



Example: Outer Division

Existing: 17 crossings (in almost 100 blocks) 





Example: Outer Division

Existing: 17 crossings (in almost 100 blocks) 

Coming Soon: 40crossings total



Citywide Crossing Gaps



Approximately 3,500 
marked crossing gaps on 

arterial/collector 
network
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• Help ensure we provide improvements in an equitable 
manner across the city (not complaint-based)
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Why a data-based approach?

• Make sure we are directing limited resources to the 
greatest needs first

• Aligns spending with adopted City goals/objectives

• Help ensure we provide improvements in an equitable 
manner across the city (not complaint-based)



DEMAND

DEMAND
DEMAND

EQUITY
SAFETY

SAFETY



Equity
Factor Equity Score
Race (by census tract per ACS, weighted 
by tract population)

1 to 5

Income (by census tract per ACS) 1 to 5
Overall Equity Score Sum (2 to 10)



Safety

Equity

Demand



Safety



Safety
Condition Safety 

Score

Collision‐based Factors
Pedestrian High Crash Network 2
Street segments with one KSI pedestrian collision 1
Street segments with multiple KSI pedestrian collision 2

Risk Factors
Streets with three travel lanes (two‐way street) 1
Streets with three travel lanes (one‐way street) 2
Streets with four or more travel lanes 3
Locations with posted speeds of 30 mph or higher 2
Locations with posted speeds of 40 mph or higher 3

Off‐Street Factor
Trail segments separated from motor vehicles 2

Overall Safety Score Sum 
Total 
(0-10)



Demand
Network 
Classification

Pedestrian 
Districts

LRT Station 
Areas 

SRTS Outside of 
Districts

Major City Walkway 10 8 8 6
City Walkway 8 6 6 4
N’hood Walkway 4 2 1 1
Local Streets 2 1 N/A N/A



Equity + Safety + Demand



Sidewalk investment priorities



Crossing investment priorities



Addressing crossing gaps
• City Traffic Engineer has adopted PedPDX crossing spacing as new PBOT design 

guidance for all capital projects

• All capital projects must address identified crossing gaps as part of project 
scope

• Corridor projects (transit projects, paving, striping modifications, bicycle facilities, and 
other multi‐modal corridor improvements)

• Does not apply to spot improvements where no civil work is proposed (e.g., signal 
modifications, striping for turn pockets)

• Priority needs used to populate CIP

• Pedestrian Network Completion Program provides spot improvements as 
prioritized in PedPDX.



What happens next ?



Undergo engineering guidance



ZEGEER REPORT FINDINGS
As # lanes & volumes increase, so do crashes at marked crosswalks



ZEGEER REPORT FINDINGS

2 lanes, 
any ADT
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ZEGEER REPORT FINDINGS

4 X

3+ lanes,
12k‐15k
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ZEGEER REPORT FINDINGS

6X

3+ lanes,
>15,000,
median



At speeds under 40 MPH:
• 2 Lanes, Any Volume

• < 12,000 ADT

• 3 Lanes + Median

ZEGEER REPORT FINDINGS



ZEGEER REPORT FINDINGS
High volume or high speed streets need higher level 
treatments



NCHRP 562 REPORT

• Crossing treatments based on ped volumes and walking 
speed, width of roadway, traffic speeds and volumes.

• Recommended treatments are based on pedestrian 
delay and expected motorist compliance.

• Incorporates MUTCD pedestrian traffic signal warrants 
based on pedestrian volumes.



P O R T L A N D O R E G O N . G O V / T R A N S P O R T A T I O N

NCHRP 562 WORKSHEET

Speed

Ped volume

Peak Hour 
Volume

Crossing 
distance
Adjust for islands 
& curb ext
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NCHRP 562 WORKSHEET



WHERE DOES PBOT MARK CROSSWALKS?

• All signalized intersections

• Patrolled school crosswalks and, often, 
along Safe Routes to School

• Neighborhood Greenway Crossings*

• Transit Stops*

• When an engineering study warrants*

*Traffic volumes must be above 4000 ADT



Engineering Guidelines

‐or‐ Transit Stop

*add LPI, if 
feasible



Engineering Guidelines



Supplemental Signs & Markings:
Marked Crosswalks



Geometric Elements:

Medians & access management



Crossing Devices: 
Active Warning Beacon or RRFB's



Crossing Devices: 
Half-signal



Crossing Devices: 
Full signal



Crossing Devices: 
Full signal

• When MUTCD pedestrian volume warrants are met

• History of pedestrian crashes

• To separate left turn movements from pedestrian 
movements

• When signal coordination is required for efficient traffic 
and transit flow



Crossing treatment:
ROAD REORGANIZATION



• More than 50% of the pedestrian 
fatalities and serious injuries occur 
in dark conditions.

• Lighting upgrades must be considered 
in the design of pedestrian crossings.

Design consideration: 

STREET LIGHTING



Thank you! 
Michelle Marx | Pedestrian Coordinator
Portland Bureau of Transportation
Michelle.Marx@portlandoregon.gov

Wendy Cawley, P.E. | Traffic Safety Engineer
Portland Bureau of Transportation
Wendy.Cawley@portlandoregon.gov



NYC ENHANCED CROSSINGS
PEDESTRIAN DEMAND VS CAR CULTURE

APBP Conference 2019: Portland



nyc.gov/dot

Enhanced Crossings Background



nyc.gov/dot 86

While most people think all of 
NYC’s streets are like this…
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nyc.gov/dot 87

Many are like this…a significant 
number of pedestrian but not 

enough to meet a warrant for a 
controlled crosswalk based on 

national standards
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nyc.gov/dot

PEDESTRIAN DEMAND

88

• Because most 
New Yorkers are 
pedestrians, they 
expect to find 
pedestrian facilities 
wherever they go

• NYC DOT receives 
~2,500 requests 
for traffic controls 
per year

• NYC has ~40,000 
intersections; 
~13,000 are 
signalized



nyc.gov/dot

ENHANCED CROSSING BACKGROUND

89

• Uncontrolled marked 
crosswalks, are a common 
treatment outside of NYC

• Prior to 2013, uncontrolled 
marked crossings were not an 
accepted treatment by NYC 
DOT

• First Enhanced Crossings  
(ECs) were piloted in 2013 to 
help satisfy the overwhelming 
public demand for marked 
crossings

• Criteria developed based on 
MUTCD, but more 
conservative 



nyc.gov/dot

PRIORITIZATION

90

• Observations, including in larger 
projects

• Community requests
• T-intersections 
• Starting a Pedestrian Master Plan

Before Street Improvement Project

After Street Improvement Project, no ECAfter Street Improvement Project, with EC



nyc.gov/dot

COMMUNITY RESPONSE

91

• 176 ECs installed over six years 
has allowed us the opportunity to 
observe their success

• NYC doesn’t have a culture of 
yielding!

• Driver and enforcement confusion 
about the pedestrian signage

• ECs don’t always satisfy the 
community’s desire for a safe 
crossing
• Many requests to do further 

work at EC locations
• 9 ECs have been upgraded to 

a control 
• Multiple instances where 

community has been upset with 
loss of parking due to 
daylighting



nyc.gov/dot

Criteria and Design



nyc.gov/dot

CRITERIA: VOLUMES

• Average Daily Travel (ADT) under 8,000, or 12,000 if two way street has median

• Minimum peak hourly pedestrian volume is 60, unless the distance between the two nearest controlled 
crossings is 1000’ or greater, in which case the minimum peak hourly pedestrian volume is 30

• Community request for a marked crosswalk

93



nyc.gov/dot

CRITERIA: ROAD DESIGN

94

• No more than one travel lane 
in each direction (including 
turn lanes)

• Location is 250 ft. or more 
from the approach to a traffic 
signal

• Distance between nearest 
controlled crossings is equal 
to or greater than 500’

• Clear visibility 
(no obstructions such as 
curves or hills)



nyc.gov/dot

CRITERIA: SAFETY

Must include the installation of a traffic calming device where: there is existing 
speeding; or, there have been crashes with severe pedestrian injuries 

95

Speed Bumps/Raised Crosswalks

Medians

Neckdowns



nyc.gov/dot

DESIGN

• Neckdowns should be 
considered to improve 
visibility and shorten 
crossing distances on one-
way streets wider than 30’ 
and two-way streets wider 
than 40’

• Where neckdowns are 
installed, signage should be 
placed within neckdowns to 
increase visibility of signage

96



nyc.gov/dot

DESIGN

Signage should be placed on both 
sides of the road on one-way 
streets; and on the sidewalk and 
median, where they exist, on two-
way streets

97

Signage on median on two-way street

One-way street



nyc.gov/dot

Studies and Policy



nyc.gov/dot

EDUCATION AND POLICY

• 2018 study tested an 
alternative to the typical 
pedestrian sign to test 
the impacts on yielding 
rates

• While results varied by 
site, the alternative/test 
signage did not result in 
a clear improvement in 
yielding behavior. In 
some instances it 
resulted in decreased 
yielding

99



nyc.gov/dot

STUDIES

Next Step: studying the impact of different design 
interventions on driver yielding behavior:

100

In-road pedestrian 
warning signage on 
two-way streets

On-street 
pedestrian 
warning markings 
approaching ECs



nyc.gov/dot

EDUCATION AND POLICY

• Website/social media, 
including educational 
video

• Outreach events with 
Safety Education and 
NYPD

• Working toward 
changing city law from 
“Yield to Pedestrians” 
to “Stop for 
Pedestrians”

• Further consider 
signage changes, 
working with MUTCD

• Refine criteria used for 
approval of controls to 
better address 
pedestrian need

101



nyc.gov/dot

https://www1.nyc.gov/html/dot/html/pedestrians/enhanced-crossings.shtml

THANK YOU!

Questions?

102

NYC DOT NYC DOT nyc_dot NYC DOT


