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Purpose

Discuss NCHRP Research Report 893.

Learning Objectives
At the end of this webinar, you will be able to:

* Describe how a data-driven systemic approach to
pedestrian safety may help spot safety and planning
approaches

* Describe the steps of the systemic safety process

« Describe attributes of systemic countermeasures and
explain how to apply them to treat systemic risks

» Discuss how agencies have developed systemic pedestrian
processes, addressed challenges, and how they are
improving their programs
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Presentation Overview

* Background

* Project Description
* Objectives
* Key Tasks and Findings

e Guidebook Overview
e Systemic Analysis Process
* Highlights of Guidebook Steps

* Conclusions
* Project Limitations and Considerations
* Future Research Needs



Background




Tenets of a Systemic Approach*

* |dentifies a safety concern based on an evaluation of data at the
system (or network) level

e Establishes common characteristics (risk factors) of locations where
severe crashes frequently occur

* Emphasizes low-cost safety countermeasures to address the risk
factors identified

* Prioritizes locations across the entire roadway network where risk
factors are present, with or without a prior crash history

*From FHWA's Systemic Safety Project Selection Tool (Preston et al. 2013)
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Spot Safety Approach

Makes improvements at individual sites
or road segments with relatively high
numbers of crashes, without regard to
other sites with similar risk factors.

Benefits of a Systemic
Approach

Corridor Retrofit Approach

Makes improvements at several
adjacent locations (with possibly similar
risk factors), not all of which may have
experienced a high number of crashes.

* Improved safety with more
proactive approach

* Don’t simply “chase the hot spots”

Systemic Approach

* Informed decision-making utilizes
data on key risk factors

Makes improvements at locations with
a high predicted crash risk or presence
of key risk factors, regardless of actual
crash history.

* Optimized investment
e Cost-effective use of resources
e Consistency in application

Systematic Approach

Makes improvements at all sites in an
area, regardless of predicted crash risk
or crash history.

Most
Proactive
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Key Takeaway: Systemic Approach Definition

“A systemic approach is a data-driven, network-wide (or system-level)
approach to identifying and treating high-risk roadway features
correlated with specific or severe crash types. Systemic approaches
seek not only to address locations with prior crash occurrence, but also
those locations with similar roadway or environmental crash risk
characteristics.”
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FHWA’s Systemic Approach to Safety

* |dentifies focus crash types and risk
factors

* Screens the network to identify locations
with relevant risks for treatment

e |dentifies candidate countermeasures to
address risks

* Prioritizes projects
* |dentifies / allocates funding

* Evaluates safety and other impacts of
systemic projects

*From FHWA’s Systemic Safety Project Selection Tool (Preston et al. 2013)
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Why Do We Need a Systemic Safety Process
Specific to Pedestrians?

* Pedestrian crashes may be rare or widely dispersed across a network,
making a hot spot approach unreliable and cost-ineffective in
identifying and addressing pedestrian safety.

* Crash risk factors for pedestrians are different than for motor
vehicles, and there is a need for specific guidance and research to
augment existing tools and guides.

* The process needs to be tailored to data related to pedestrians, and
to provide guidance on how to gather needed data.

Background | Project Description | Guidebook Overview | Conclusions



Project Description




Project Objectives

Develop a process (and Guidebook) that includes:

1) Analytical methods to identify roadway features, behaviors, and other
contextual risk factors associated with pedestrian crashes

2) Methods to identify appropriate and cost-effective systemic pedestrian
safety improvements to address the associated risk factors

3) Information to enable transportation agencies to prioritize candidate
locations for selected safety improvements

Background | Project Description | Guidebook Overview | Conclusions




Key Project Tasks

* Phase 1: Review State of the Practice
* Conduct a literature review and interviews with practitioners

. Fofcus on differences and challenges for implementing an analytic systemic process for pedestrian
safety

* |dentify data needs and sources for a robust systemic pedestrian process

 Phase Il: Conduct Additional Research

. Con|1pile risk factors (associated with pedestrian crash frequency and/or severity) from published
analyses

* Conduct original analysis to identify additional risk factors associated with two types of pedestrian
midblock collisions

* Review and identify a select set of candidate pedestrian crash countermeasures compatible with
systemic processes

* Phase Ill: Develop Guidance

* Develop Guidebook on a systemic pedestrian safety process
* Develop and incorporate case studies describing real or hypothetical applications

Background | Project Description | Guidebook Overview | Conclusions




Key Findings

e Systemic Processes — not well developed or understood

* Analysis of two types of segment-related (midblock) pedestrian
collisions using network-wide data was performed to:
e Test an application of a systemic analysis
* |dentify additional risk factors associated with segments
* Risks identified were incorporated into the Guidebook
* Applied results to illustrate identification and prioritization of sites

e |dentified more than a dozen effective countermeasures feasible for
systemic application
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Guidebook Overview




Guidebook Elements

* Overview
* Background on a Systemic Process and key features
* How to use the Guidebook and intended audience
* Relation to other agency processes

* Process steps

* Examples

e Glossary of key terms

* Appendices

 Companion: Final Report, details of analysis, research process

Background | Project Description | Guidebook Overview | Conclusions



Steps in the
Guidebook

Step 7

SEIE:
Project and
Program
Impacts

Step 6

Refine and
Implement
Treatment Plan

Step 5

Select Potential
Countermeasures

Step 1

Define Study

Scope

Systemic
Pedestrian Safety
Analysis Process

Step 2
Compile Data

Step 3

Determine Risk
Factors

Step 4

Identify
Potential
Treatment Sites
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Step 1: Define Study Scope

Area Type Location Type
Non-Roadway 7.1%

* Purpose is to identify

Control Type

a ‘problem’ type that mafficsignal | 7.1%
Urban (Municipal) Intersection & No Control 6.9%

accounts for a large < stop sign 18%
Other 0.7%

Roadway Type
wo-Way, Undivided 17.3% >

% of the problem

° Typica”y’ Only CraSh = Non-Intersection 31.2% 'I(':::-Way, Divided 12_15;,
100% er o
data is used (n=1817) ——
on-hoadway

* Uses descriptive Fatal and A-injury Sl
Traffic Signal 15.0%
Rural ntersection o Contro A%
means such as crash < T
Other 0.2%

tree diagrams (see ST
N C exa m ple at right) Non-Intersection 35.5% Two:Way: Divi(;le:d 8_%

Other 0.2%
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Step 2: Compile Data

* Guidebook provides information and examples on how and why to
make data: current and complete, easily accessible, centralized,
digitized, linkable across databases, and spatially-referenced

Background | Project Description | Guidebook Overview | Conclusions



Step 2: Compile Data

* Recommended data for systemic analysis include:
* Pedestrian crashes: location, type, severity
 Roadway data with key characteristics such as # of lanes, facility types

 Vehicle traffic and pedestrian volumes and/or secondary data to estimate
volumes (e.g., transit ridership, population/employment density, etc.)

* Other measures of the built and social environment (census, land use)

Table 2. Example database compiling key volume, land use, and roadway features for target sites.

Site 1D # of ped RV Hourly ped 9% seniors Distance to Median Crosswalk -
crashes AADT count in tract university presence  presence
1 0 &4 G 47 2.4 0 0
2 Qa 210 G 06 3.3 0 0
3 0 1109 7 04 1.2 0 0
4 1 1897 a8 11 0.0 0 a
0 3 0 0




Step 3: Identity Risk Factors

e Recommended approach:

* |dentify risk factors from regression modeling of jurisdiction-wide data (i.e.,
develop Safety Performance Functions or SPFs)

e Alternative approaches:
* |dentify risk factors from prior research plus local judgment
* Infer risk factors from roadway and crash data frequency analyses

Background | Project Description | Guidebook Overview | Conclusions



Advantages of a Modeling/SPF Approach

 More reliable than other methods:
* Accounts for crash randomness to identify sites with more than average risk

* Simultaneously accounts for multiple risk factors, including activity/
exposure of people to vehicles

* Accounts for local context, which may differ from where other risk factor
studies were developed

* Expedites subsequent steps in the process since data are already
available for screening and prioritization

e Builds on the current best practice (from the traffic engineering
field) for estimating risk of crashes at particular locations

Background | Project Description | Guidebook Overview | Conclusions



Step 3: Recommended Method: Identify Risk Factors
by Developing Safety Performance Functions (SPFs)

* |dentify treatable risk factors from the model

e Characteristics of risk factors for systemic approach
* Factors supported by other research and safety / exposure principles
» Relate to readily available, effective countermeasures

* Example treatable risk factors identified from models (SPFs) of segment-related
pedestrian crash types:
* Presence of one or more midblock crosswalks
 Number of through lanes =4, or 5+
Presence of a two-way left turn lane (TWLTL)
Presence of striped on-street parking
Presence of a right turn lane at an adjacent intersection
Speed limits >/ = 30 mph

Background | Project Description | Guidebook Overview | Conclusions



Step 3: Alternate Method - Identity Risk Factors
from Prior Research

e The Systemic Pedestrian Safety Analysis report identifies many
prior risk factors associated with crash frequency and increasing
severity of injury

e Intersection risk factors

e Segment risk factors
e Note that these may not be independent

Background | Project Description | Guidebook Overview | Conclusions



Step 3: Alternate Method - Infer Risk Factors
fromm Roadway and Crash Data

Location type is based

* Use prevalent crash 27eh ¥pe B 2ee __» Locationtype 25 sites of
type and |Ocation Example: H__,,--f'r'é'shes i1 2 3 &4 S location type 4
.. Intersection; ADT<10,000; : on urban
characteristics Speed<= 45 mph; arterials 39 116 51@28‘] number of sites
3 or 4 lanes; Traffic Signal Not
oresent 1 71 5910 70 28 238
4 2 67 56 82 66 67 338 98 ped crashes
_‘; 3 39 s55(e8)10 80 200 forcrashtype 3
5 4 73 11 L. 2 l~36 183 and location
’ ™~
; ,'/. . Q\H“-\.‘ type 3.
Crash type is basedon  , 5 30 77 22 23 22 174
features of the crash. . Ly , .
. 2802?3 171 233 1215 Systemic hotspot
Example: /

Turning vehicle

258 ped crashes

' across all type 2
locations.



Step 4: ldentity Potential Treatment Sites

* Options for Performing Network Screening
* Iterative screening and ranking methods

possible / desirable 5 2
* Combinations of identified risk factors can be \ .
used to identify potential sites SRR
* SPF-derived ranking metrics (if available) are *:Qa
useful for prioritization ;
¢

Top 20 Intersections
Inset

%  PTot SPF Prediction
A PTot EB Estimate

@ PTot Crash Frequency
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Step 4: Example

* Combinations of identified risk factors can be used to identify/prioritize sites

Pedestrian Crossing at Non-Intersection Location, Struck by Through Motor Vehicle — from 23,651 Original
Segments

Combination of Roadway

Number of

Traffic Volume

Pedestrian Volume

SPF-Predicted

Factors Relevant Sites | Range (AADT) Range (AADP) Rank
PIEEEIED @1 £, S5 Uil [ (e 1,425 1,060 - 93,600 300 - 7,040 1-6,585
non-zero AADP or ped. volume)
Presence of 4 or more thru lanes
and < 25.000 ADT \ 946 / 1,060 — 25,000 300 - 7,040 1-6,585
4, 5+ Lanes and Presence of two-
way, left-turn lane (TWLTL) \ 279 / 5,170 - 71,900 300 - 4,440 7 -4,145
4, 5+ Lanes, TWLTL, and Parking \ 44 / 8,950 - 40,100 420 - 1,860 15 - 2,090
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Step 5: Select Countermeasures

* Criteria for selecting countermeasures:
 Relation to systemic program focus or target crash types or locations
» Safety effectiveness
e Cost (initial + maintenance)
* Feasibility of systemic implementation

* Countermeasure selection process:

* Iterative process to match treatment sites (i.e., exhibiting risk factors or focus
crash types) with potential countermeasures — (Crash Modification Factors /
CMFs)

* Perform diagnosis at proposed treatment sites to confirm

Background | Project Description | Guidebook Overview | Conclusions



Step 5: Select Countermeasures

* 12 recommended countermeasures described in Report 893, detail in

Appendix:

Signalized or Unsignalized crossing

Unsignalized locations only

Signalized Intersections

locations (including midblock)

High visibility crosswalks
Traffic calming (raised devices)
Median crossing island

Reduce number of lanes / road diet
Curb extension and parking restriction

Location-specific lighting improvement

(midblock or intersection)
In-Roadway Yield-to-Pedestrian (R1-6) sign

Advance Stop/Yield Bars and R1-5/5a Sign

Pedestrian Hybrid Beacon

only (or signal is added)

Leading pedestrian interval

Longer pedestrian phase

Restricted left turn

Background | Project Description | Guidebook Overview | Conclusions




Step 5: Example

Number

Risk Factors of Sites  Potential Countermeasures
: 196

1) Presence of Midblock . N .

Crosswalk (1 or more) High visibility crosswalk and potentially many others
Advance Stop/Yield Bars & Signs, Median Islands
with refuge; and a treatment to increase yielding -

2) AND 4 or 5+ Thru L 26 ’

) of rutanes potentially PHBs OR In-Roadway Yield signs; and
potentially others

3) AND On-Street Parking 19 AbO\{e I.|st, as well as curb extension/parking
restrictions




Step 6: Refine and Implement L

Step 8: Measure and
Input Data

Treatment Plan

Step 9: Scale Variables

Phase Il: Prioritization
o

* Provides guidance and supplemental

Step 10: Create

resources for: -
* Considering additional community Example Prioritization Tool: ActiveTrans
priorities; Priority Tool Guidebook (Lagerwey et al. 2015)

* Performing additional diagnostics;
* Performing economic assessments; and

* Allocating funding. CE] = Project cost
Expected reduction in pedestrian or bicycle crashes

Example economic analysis tool
from ODOT (Siddique et al. 2017)

Background | Project Description | Guidebook Overview | Conclusions




Step 7: Evaluate Projects and Process

* Evaluate the program - Process evaluation
* Implementation
e Barriers/data needs

* Evaluate projects — Safety evaluation

* Across all sites

* Crashes (preferred) or surrogate measures (e.g., speed, yielding, conflicts)
* Renew the process

* Improve data

* Update analyses

* New screening/ranking

Background | Project Description | Guidebook Overview | Conclusions
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Conclusions




NCHRP 1/-/3 Contacts

Project Team:
Laura Sandt, Libby Thomas, Charlie Zegeer, Wesley Kumfer, Katy Lang, Bo Lan, Krista Nordback
HIGHWAY SAFETY RESEARCH CENTER, UNIVERSITY OF NORTH CAROLINA — CHAPEL HiLL, CHAPEL HiLL, NC

Casey Bergh, Andrew Butsick, Zachary Horowitz, Bastian Schroeder, Joseph Toole
KITTELSON & ASSOCIATES, INC., PORTLAND, OR

Robert J. Schneider
UNIVERSITY OF WISCONSIN-MILWAUKEE, CONSULTANT

NCHRP Program Officers:

Lori Sundstrom and Ann Hartell
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NCHRP 17-73 Project Information

* NCHRP Research Report number 893, Systemic Pedestrian Safety
Analysis

* Link to report page: http://www.trb.org/NCHRP/Blurbs/178087.aspx



http://www.trb.org/NCHRP/Blurbs/178087.aspx
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Seattle and Vision Zero

 Targeting zero severe/fatal collisions by 2035

SEATTLE POPULATION
750,000

713,700

700,000 Vet

S /

600,000

550,000

50D.DUD| T T T T T T T T T 1
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017



Data

90.0

CITYWIDE COLLISION RATE
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Fatal Collisions
2013-2015
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Pedestrian and bicycle collisions make up
6% of total crashes but 40% of fatalities*

9 out of 10 reported bicycle/pedestrian
collisions result in injury



Purpose of Bicycle and Pedestrian
Safety Analysis

 Better understand risk factors contributing to

nedestrian and bicyclist crashes

» Proactively and systemically address risk
factors to mitigate potential crashes

 Advance Seattle’s Vision Zero Goals




Data At a Glance — Crash Data

5,126 5420

pedestrian crashes bicycle crashes

445 ?
serious or 23 7 )
fatal ' O ser;aotL;sl, o;)




Pedestrian Collision Trends

600

500

400

300

200

100

PEDESTRIAN CRASHES
BY YEAR AND HIGHEST SEVERITY

2007 2008 2009 2010 2011 2012 2013 2014

= @== Serious or Fatal Injury memm [Otal Crashes



Pedestrian Collision Rates
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=== Collision Rate
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Exploratory Analysis

74.5% OF BICYCLE CRASHES
AND NEARLY 80% OF PEDESTRIAN CRASHES
HAPPEN ON ARTERIAL STREETS.

100%
80%
70%
60%
50%
40%
30%

m Miles in Class
20% W Total Bicycle Crashes
10% I m Total Pedestrian Crashes
0% . . . . . W Serious / Fatal Injury

Principal Minor Collector Residential
Arterial Arterial Arterial



Exploratory Analysis - Pedestrian
% of Severe/Fatal

Left hook at crossing 291 20.7 -
(controlled) Collions
Angle at crossing 23.0 31.0 .
(controlled)
Angle at midblock 217 33.8 10%

of Intersection

(U ﬂCOﬂtrO”ed) Collisions were Severe




Exploratory Analysis

THE MAJORITY OF BICYCLE AND PEDESTRIAN
CRASHES HAPPEN AT INTERSECTIONS




Exploratory Analysis

\ ‘ / PEDESTRIAN INTERSECTION CRASHES
N\ !/ MORE LIKELY TO HAPPEN AT LOCATIONS
WITH TRAFFIC SIGNALS




Accounting for Exposure

Exposure = level of pedestrian/bicycling activity

Pedestrian Activity Bicycle Activity

 Annualized count data Annualized count data

« Trip generators Irip generators
Strava data

Bicycle Network

Trip generators: housing units (single family or
multitamily), commercial destinations, transit
locations, and universities or schools.
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Leading Edge Analysis

Multivariate Analysis

Identify Risk
Factors

¥

Ranked Lists of Locations by
Safety Performance Factor




A Proactive, Systemic Approach

Focusing on modeled collision rates at intersection locations based on
the 5 following prioritized collision types:

« Total bicycle collisions

Total pedestrian collisions

Opposite direction bicycle collisions

Angle bicycle collisions

Angle pedestrian collisions

=
Il




How Is Seattle Using These Findings?

* |dentify locations where street or signal
design changes may be needed

« Make informed decisions around prioritizing
safety improvements

» Proactively treat locations with the intention
of mitigating potential crashes



The Value of Good Data

 Quality vs quantity of collision data

« Geospatially located data'’s benefit to local and
systemic trend analyses

« Simple statistical and spatial analysis can reveal
informative patterns that may not be apparent

 Understanding exposure is key to understanding
risk, prioritizing safety improvements




BPSA Phase 2

 Additional 3 years of collision data

» Evaluate additional Safety Performance
Factors for new collision types

* Develop a more robust exposure model for
picycle and pedestrian activity

* Video analysis of potential near-miss
locations for pedestrian collision patterns

e Promote education and enforcement




Questions?

Chris.Svolopoulos@seattle.gov

http://www.seattle.gov/visionzero
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SAFETY

ACTION
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Prepared by:
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Pedestrian Safety Action Plan
Objectives

EVALUATE...
effectiveness of 2009 PSAP to reduce
the frequency of pedestrian crashes.

ANALYZE...
State Highway System (SHS)
pedestrian crash data (2011-2015).

IDENTIFY...
steps, actions, and countermeasures
B AN T8, to reduce pedestrian crashes, injuries,
ey A pE @ @ and fatalities on SHS.

State Route




Pedestrian Fatalities in Arizona

e 20 percent of all
traffic fatalities in
Arizona are
pedestrians

m Pedestrian Fatalities
m All Other Fatalities



Pedestrian Crashes on
State Highway System

- 824 pedestrian related
crashes on State Highway
System (2011 — 2015)

- Represents 10.7 % of
state-wide (all public roads)
pedestrian related
iIncidents




Pedestrian Safety Action Plan Goal

REDUCE THE
FREQUENCY
of all pedestrian

crashes (including fatal, injury,
and non-injury)

on the
STATE HIGHWAY
SYSTEM

BY 25%

BY THE YEAR 2025

The 2011-2015 annual average of pedestrian-involved crashes is 165
crashes/year. The target is to reduce these to 125 crashes/year by the year 2025.



Detailed Analysis of Pedestrian Crash
Data (2011-2015)

THE PROCESS:
1 . Obtain pedestrian Crash Pedestrian and Bicycle Information Center

re p O rtS Data & Resources  Community Support  Planning & Design Training & Events  Programs & Campaigns
P e Pedestrian and Bicycle Crash

2. Enter data into PBCAT — wsscr | Analysis Tool (PBCAT)

PBCAT Features

The Pedestrian and Bicycle Crash Analysis Tool (PBCAT) is a crash typing software
C ra S t e e a C tate Download PBCAT product intended to assist state and local pedestrian/bicycle coordinaters, planners
and engineers with improving walking and bicycling safety through the development

PBCAT Applications
and analysis of a database containing details associated with crashes between motor

- PBCAT Manual & vehicles and pedestrians or bicyclists. Version 2.1.1 is now available for download.
ighway System cras -

Pedestrian Crash
Type Images

3. ldentify:
« Hot spot locations

» High risk locations

® Exam pleS : five-lane roadway7 45 ABOUT PBIC RESOURCES SHARE WITH US

mph + , urbanizing / suburban e o s S
SRS J S e wwwipsdivkeinio.oralbeal S o

1R Decesbmart o Yok, « This site is funded b¥| C 2
Federal Highway ( HIGHWAY SAFETY and maintained by the Pedestrian and Bicyde Information Center wrthlnrthe niversity of North

the U.S. Department of Transportation Federal Highway Administration

Adminlistration - RESEARCH CENTER Carolina Highway Safety Research Center. Please read our Usage Guidelines.




Pedestrian Crash Data Analysis

MOST PREVALENT CRASH-TYPES

* Crossing Roadway
364 crashes (44%)

* Disabled Vehicle
91 crashes (11%)

 Dash / Dart-Out
/3 crashes (9%)

 Walking Along Roadway
72 crashes (9%)




High-Crash Locations

30 high-pedestrian crash
locations on the State
Highway System

Identified based on visual

density review

NAVAJO i

@ High Crash Intersection Locations

State Highway System
s - County Boundary
Tribal Lands

o 25 50 100
EEem—

s Miles

W E




Analysis: Risk Assessment Process

° Identlfy State hlghway TWO-STEP Step 1 - Initial Screening
locations where APPROACH:
Investment can lower —
risk of pedestrian STEP 1 < mmE

Existing Crashes

crashes Step 1= Initial / L a—
Screening: GIS data, to Cousehols nPovery

4

* Proactive approach: identify locations where /<=
identify hig h-prObabiIity pedeStrlan faCIIItIeS Sidewalk Connectivity AvmlabIeCrgssing
locations and address Sho‘i';’oble Cot'.”s'dired' (e S

ocations

them before pedestrian

crashes occur STEP 2
 Existing Conditions Final Screening

« Pedestrian Demand Usg visual resourcgs to
review Step 1 locations.

+ At-Risk Groups (17 locations)

+6 Final Risk Assessment
Ye s/"" Score

*Site visit, Aerials, or Google
Earth and Streetview
+0 *Adjacent to the following:
N Convenience/Liqour Stare
-

School and other educational facilities
Transit Stops
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Risk Assessment Factors and Variables

Factor

Existing Conditions

Pedestrian Demand

At-Risk Groups

Variable
Posted Speed Limit
Operating Environment /Number of lanes
/Roadway width
Missing Sidewalk Link
Paved Shoulder Width
Prior Crashes
Traffic Volume
Signalized Intersection Spacing
Population Density
Attractors (convenience/liquor stores,
schools and education facilities, parks,
transit stops)
Land Use (commercial and high-density
housing)

% Households in Poverty

% Households with No Vehicle
At-Risk Groups: Children, Elderly,
Handicapped

Data Source
ADOT GIS

ADOT GIS

ADOT GIS/Visual Inspection/Google Earth/Street View
ADOT GIS

ADOT Safety Data Mart / ALISS Database

ADOT GIS

ADOT GIS

U.S. Census Bureau

This data may not be available at the macro/statewide
level; it is available at the corridor level from land use
maps and visual inspection.

This data may not be available at the macro/statewide
level; it is available at the corridor level from land use
maps and visual inspection.

U.S. Census Bureau

U.S. Census Bureau

This data may not be available at the macro/statewide
level; it is available at the corridor level from land use
maps and visual inspection.



Operating Environment/Width of Roadway

Risk Assessment Factors and Variables

Factor

6 Lane Highway
4 or 5 Lane Undivided Highway
2 or 3 Lane Undivided Highway

2 or 3 or 4 Lane Divided Highway

Posted Travel Speed

>45 mph
35-45 mph
25-35 mph

<25 mph

Points

N W O

S N B~ O

Risk Level

16-25

27-31

» 32

m
h
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Countermeasure Selection Process

. Review location context and site

characteristics:

« ADOT GIS data, ADOT Photo
Log, and Google Street View

» Cross-section, posted speed
limit, existing pedestrian
facilities

. Identify potential countermeasures
. Develop unit costs
. Identify Crash Modification Factor

(CMF) a multiplicative factor used
to compute the expected number of
crashes after implementing a given
countermeasure at a specific site.

Examples of Countermeasures:

Install Barrier
fencing

Install crossing

treatments

Lane reduction Install sidewalks

Install
pedestrian
refuge islands

Pedestrian
education
campaign

Access

management
improvements




Example of Countermeasure
Identification by Location

I Potential Countermeasures Conceptual Cost
Conduct RSA 520,000
An RSA with an emphasis on pedestrian safety should be conducted along the high-risk
segment to further evaluate safety issues.

Option 1: Engineering

Install Roadway Lighting 51,126,400
Construct lighting along the corrider segment to supplement the construction of the
programmed sidewalks.

57 vehicle crashes occurred during dark-not lighted conditions during the five-year study
period.

Install Sidewalks —
AS PROGRAMMED. Evaluate the need to extend sidewalks up to MP 79.1.

Option 2: Enforcement —
Increase enforcement for motorists failing to yield the right-of way at the intersection.

: High Risk Segments
A Milepost
: Segment 16
State Highway System T
Injury Severity 2 ueson
@ Fatal Pedestrian Crash
0 Incapacitating Injury Pedestrian Crash A ? \ D_‘:35 : D'.? PRI 1'.4
@® Other Pedestrian Crashes Miles




Benefit/Cost Analysis Process

Counter-
measure option
for each site

Expected

future et
: Modification
pedestrian Factor (CMF)

crashes if
untreated for each CO

Crash

B/C
Analysis

Cost
associated Costs and
with service life for
pedestrian each CO
crashes

Inputs needed for applying
Benefit/Cost analysis

Annualized benefit prepared considering statewide SHS

average severity cost calculated for each pedestrian crash type.
Table 5: Average SHS Injury Severity Cost by Pedestrian Crash Type

Non-1 itati
Fatal (K) Incapacitating Injury [A) on I:'C:PTB; s Possible Injury (C) No Injury (O)* Average SHS
Pedestrian Crash Type [ Pedestrian
SHS SHS SHS SHS SHS
Total Cost Total Cost Total Cost Total Cost Total Cost | CTsh Cost
Crashes Crashes Crashes Crashes Crashes
Backing Vehicle 0 50 2 $800,000 3 5240,000 3 $126,000 0 S0 $145,750
Bus-Related 0 50 2 $800,000 1 580,000 1 542,000 0 S0 $230,500
Ci ing Dri
A:r;slng riveway or 0 50 a $1,600,000 10 $800,000 5 $210,000 3 512,000 $119,182
Crossing Expressway 17 $98,600,000 8 $3,200,000 3 5240,000 2 584,000 1 54,000 §3,294,452
Crossing Roadway -
Vehicle Not Turning 39 $226,200,000 62 $24,800,000 29 §2,320,000 22 $924,000 11 544,000 $1,560,049
Ci ing Road -
rassing roacuiay 3 | $17400000 | 36 $14,400,000 81 | $6480000 | 58 | $2,436000| 23 $92,000 | $203,025
Wehicle Turning
Dash / Dart-Out 17 $98,600,000 28 $11,200,000 16 §1,280,000 8 $336,000 4 516,000 $1,526,466
Multiple Threat / Trapped 0 50 0 30 0 S0 1 542,000 0 50 $42,000
Other / Unknown -
Insufficient Details 22 $127,600,000 5 $2,000,000 10 $800,000 1 $42,000 3 $12,000 43,181,805
Pedestrian in Roadway -
edestrian in Roadway 38 $220,400,000 10 $4,000,000 12 $960,000 5 $210,000 1 54,000 $3,417,788
Circumstances Unknown
Unigue Midblock 0 50 2 $800,000 3 5240,000 1 542,000 0 S0 $180,333
Unusual Circumstances 19 $110,200,000 a4 $17,600,000 38 $3,040,000 13 $546,000 8 $32,000 $1,077,197
Walking Along Roadway 24 $139,200,000 14 §5,600,000 20 §1,600,000 9 $378,000 5 520,000 $2,038,861
Working or Playing in 0 30 6 $2,400,000 4 $320,000 2 $84,000 2 $8,000 $200,857
Roadway T ! ! ! !
Other Applicable Crash Descriptions
Dark (Not Lighted
C:;d:tic?ns ighted) 103 $597,400,000 56 $22,400,000 45 §3,600,000 12 $504,000 8 $32,000 $2,785,429

*No Injury includes crash severities classified as “Unknown”




Projects Prioritization




Today’s Speakers

‘!g HIGHWAY SAFETY
RESEARCH CENTER

Dan Gelinne, University of North Carolina
Highway Safety Research Center,
gelinne@hsrc.unc.edu

Libby Thomas, University of North Carolina

Highway Safety Research Center, @SDOT
thomas@hsrc.unc.edu Mierafmemm—

Chris Svolopoulos, Seattle Department of
Transportation, Chris.Svolopoulos@seattle.gov

Brent Crowther, Kimley-Horn,
Brent.Crowther@kimley-horn.com

Kimley»Horn
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Get Involved with TRB

« Getting involved is free!

« Join a Standing Committee (http://bit.ly/2]YRrF6)
 Become a Friend of a Committee

(http://bit.ly/ TRBcommittees)

— Networking opportunities
— May provide a path to become a Standing Committee
member

« Get involved with NCHRP:
http://www.trb.org/nchrp/nchrp.aspx

« For more information: www.mytrb.org
— Create your account
— Update your profile

The National Academies of l:’

SCIENCES * ENGINEERING + MEDICINE TRANSPORTATION RESEARCH BOARD
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Receiving PDH credits

» Must register as an individual to receive
credits (no group credits)

* Credits will be reported two to three
business days after the webinar

* You will be able to retrieve your certificate
from RCEP within one week of the webinar

I 4@
The National Academies of l:’

SCIENCES * ENGINEERING + MEDICINE TRANSPORTATION RESEARCH BOARD



TRB turns 100 on November 11, 2020

100 ﬁ YEARS ‘telrTé:

- Promote the value of transportation research;

- Recognize, honor, and celebrate the TRB community; and

- Highlight 100 years of accomplishments.

Learn more at

www.TRB.org/Centennial

MOVING IDEAS: ADVANCING SOCIETY—100 YEARS OF TRANSPORTATION RESEARCH

The National Academies of

SCIENCES - ENGINEERING - MEDICINE TRANSPORTATION RESEARCH BOARD
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