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Pedestrian Safety in Texas
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Texas Pedestrian Fatalities (2017-2021)

Data Source: CRIS Data (2017-2022). Extracted April 14, 2022.

Presenter Notes
Presentation Notes
As is happening nationally, ped fatalities continue to increase over time. Despite the impacts of COVID, we continue to see pedestrian fatalities climb.
TxDOT on-system roads represent a quarter of all roadway centerline miles in Texas. And on-system pedestrian crashes only represent a third of all pedestrian crashes. On-system pedestrian fatalities represent 68% of all pedestrian fatalities. 
Majority of pedestrian fatalities are occurring on the state highway system in Texas



Why Develop a PSAP?

 Identify locations of pedestrian safety risk and 
strategies to reduce frequency of pedestrian 
related crashes – with a focus on eliminating fatal 
and serious injury crash severities

 Texas Strategic Highway Safety Plan (SHSP)

– Strategy #7 – Develop strategic pedestrian 
safety plans tailored to local (Texas) conditions

 Federal Highway Administration (FHWA) identified 
Texas as a Focused Approach State providing 
technical assistance

 TxDOT’s Bicycle and Pedestrian Advisory 
recommendation
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https://www.texasshsp.com/emphasis-areas/pedestrian-safety/strategy-7/


Spectrum of Crash Analysis Approaches

Targeted/Traditional Systemic

Most reactive Most proactive

Modified from FHWA slide. 4

Presenter Notes
Presentation Notes

When we look at crash analysis, there is no hard and fast definition of analysis approaches; they exist on a spectrum from solely spot-safety (crash) approach to a fully systematic application of a countermeasure. Moving from top to bottom, there is an increasing focus on risk as opposed to crash history.
A targeted or traditional approach is more reactive. It is a high-crash approach. It assumes that making infrastructure investments at locations where crashes have occurred will mitigate future crashes. It assumes crashes may occur in the same location again. 
As we move to the right, we see more proactive, risk-based approaches. These approaches identify locations for investment by the context or specific location attributes. It assumes that risk factors present in locations with a high-crash history could indicate that crashes could occur in the future.
A systemic approach targets specific crash types (in our case pedestrian) and identifies sites based on site-specific geometric and operational attributes rather than observed cras





PSAP used complementary analyses

 Goal of PSAP: To provide a framework 
to improve pedestrian safety 
performance
 Identifies locations where there is 

increased risk for future pedestrian 
crashes
 Identifies locations at a District Level
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*Systemic Analysis Constraints:
• Systemic analysis only features on-system roads

• Systemic analysis will not include intersections as detailed GIS intersection data does not exist for on-
system roads

*

Presenter Notes
Presentation Notes
Follows FHWA Systemic Safety Project Selection Tool 



Texas Pedestrian Safety Action Plan

Identify Statewide Risk factors
Identify District-level Risk factors

On-system Pedestrian Crash subset 

Systemic Safety Analysis* Targeted (Hot-Spot) Safety Analysis

Sliding windows technique

1 2

Identify priority corridors and potential countermeasures
•Infrastructure investments incorporating socio-economic analysis
•Policy measures

Identify Crash statewide hot spots

Pedestrian Crash subset 

Determine Focus Facilities

* Systemic analysis only includes on-system, non-intersection, pedestrian injury and fatal crashes . All analyses only include TxDOT reportable, located crashes. 
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Identify Crash hot spots by peer group

All crash analyses use a 
2017 to 2021 crash dataset

Presenter Notes
Presentation Notes
To help us address this phenomenon, the PSAP utilized two complementary crash analysis methods, which will allow TxDOT staff to better identify investment locations. On this slide I’ll provide an overview of the whole process with subsequent slides providing a little more details. All of our analyses feature 2017 to 2021 crashes. ​
​
First, we completed a systemic safety analysis to proactively identify those roadways in Texas with risk factors for poor pedestrian crash outcomes. Due to data availability constraints, this systemic safety analysis only includes on-system, non-intersection roadways and crashes. After isolating the pedestrian crash data and required roadway data, the team identified focus facilities within the TxDOT on-system network. These focus facilities are the 24% centerline miles where 82% of on-system, non-intersection, pedestrian injury and fatal crashes have occurred.​
​
Second, we completed a targeted or hot spot analysis of previously observed crashes along all roadways for which we had data. For this analysis we used a sliding windows technique to both identify traditional hot spots, then subsequently identify hot spots by peer groups. Which essentially means being able to identify the hot spot locations by road context. For example, not just the top 5 crash locations in the Houston District, but the top 5 rural, arterial crashes in the Houston District.​
​
Lastly, these two analyses combine together to help in the prioritization of capital and operational countermeasure investments. ​




Focus Facilities Network

7Systemic Safety Analysis

Focus facilities
• Subset of roadway segments with 

shared characteristics and a majority 
of pedestrian crashes used for 
systemic analysis

• Only 19,045 miles (23.6%) of 80,720  
on-system miles
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GIS Data Source: 2020 TxDOT Roadway Network. TxDOT TPP

Presenter Notes
Presentation Notes
To focus the analysis, we narrowed down the on-system roadway network looking at certain high-level roadway characteristics where the majority of pedestrian crashes occurred and then included all the roadway segments that shared those characteristics.  (urban/rural, functional class (arterial vs freeway), speed limit, and division type)

First identified just under a quarter of on-system network where 82.2% of on-system, non-intersection, pedestrian injury and fatal crashes occurred.



Statewide Risk Factors Categories
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Risk Factor 
Category Risk Factor Names

Pedestrian 
Inventory

Bus Pad Offset, Bus pad width, Crosswalk Presence, Crosswalk Width, Curb Cut Offset, Curb Cut 
Presence, Sidewalk Condition, Sidewalk Presence, Transit Stop Presence

Roadway 
Environment Area Type, Functional Class

Roadway 
Geometry

Climbing Passing Overturning Lane, Curb Presence, Highway Division, Inside Shoulder Type, 
Inside Shoulder Use, Inside Shoulder Width, Lane Width, Median Presence, Median Type, Median 

Width, Minimum ROW, Number of Lanes, Outside Shoulder Use, Outside Shoulder Width, 
Roadbed Width, Shoulder Presence, Surface Width

Traffic 
Attribute ADT, Max Speed, Truck ADT, Truck Pct

Systemic Safety Analysis

1

Presenter Notes
Presentation Notes
We then set out to identify Risk Factors:
are roadway/ traffic characteristics present at crash locations ​
they are not necessarily contributing to the crash 
But, they may indicate a greater potential for crashes at the site or similar sites
We looked at a much broader set of roadway and traffic characteristics that were present on high crash segments to see whether those characteristics were more common at crash locations than we would expect based on their frequency in the system as a whole.  This is called an overrepresentation analysis.  These variables included pedestrian infrastructure elements, built environment, roadway geometry, and traffic characteristics.   

This overrepresentation analysis considers each attribute in a vacuum and is not powerful or detailed enough to determine crash causation. Systemic risk factors should not be interpreted as contributing factors. 



Systemic Pedestrian Safety Risk Factors Summary
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There were 20 risk factors on 
urban and 14 risk factors on 
rural interstates/freeways.

There were 30 risk factors on 
urban and 18 risk factors on 
rural arterials.

Interstates/Freeways Arterials

There were 32 pedestrian 
crash risk factors on all focus 
facility roads.

Statewide

Systemic Safety Analysis

1



Risk Factor Example – Urban Arterials in Dallas District

 Dallas District
– 3,669 On-System miles
– 739 KAB Pedestrian crashes

 Focus Facilities
– 884 miles (24.1%)
– 649 KAB crashes (87.8%)

 Focus Facilities – Urban 
Arterials 
– 363 Miles (480 segments)

• Average length 0.76 miles

– 173 KAB Pedestrian Crashes

Systemic Safety Analysis 10

1



Risk Factor Example – Urban Arterials in Dallas District

 11 Possible Risk Factors
 “Potential Risk” designation ≥ 7 Risk 

Factors
– 80% of KAB Crashes
– 38% of Miles

0%
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0 1 2 3 4 5 6 7 8 9 10 11

Urban Arterials - Dallas District

% of KAB Crashes % of Miles

Risk Factor Dallas
ADT 26k to 30k

Area Type Large Urbanized
Bus Pad Offset 45 to 49.9 feet

Functional Class Other Principal Arterial
Inside Shoulder Width 0 ft

Max Speed 40 & 45
Median Presence Median

Outside Shoulder Use No Designated Use
Sidewalk Presence Present

Transit Stop Presence Present
Truck ADT 500 to 1,499

Urban Arterials

Systemic Safety Analysis 11
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 SL 12 / Great Trinity Forest Way (Southeast Dallas – Between US 175 & I-45)

Risk Factor Example – Urban Arterials in Dallas District

 29,425 ADT
 1,023 Truck ADT

 Sidewalk Present Other Principal Arterial
 45 mph Speed Limit

 Transit Stop Present

 47.8 ft Bus Pad Offset

 Curbed Median

 Large Urbanized Area Type

12
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Systemic Analysis Results

Systemic Crash Risk Segments
• Subset of focus facilities with an over-

representation of risk factors 

• Only 6,241 miles (7.7%) of 80,720 on-
system miles

• Crash dataset includes on-system, 
located, reportable, non-intersection, 
pedestrian KAB crashes

Systemic Safety Analysis

1

Focus Facility miles (19,045)
Potential Risk miles (6,241)

On-system miles (80,720)

GIS Data Source: 2020 TxDOT Roadway Network. TxDOT TPP 13

Presenter Notes
Presentation Notes
After completing this risk factor analysis, we found 8% of the on-system network had a higher risk for pedestrian crashes due to a preponderance of risk factors.  
Our focus for implementation of countermeasures then turns to these potential-risk segments in red.



Pedestrian Crash Density Results

KABC Density 
(Crashes per mile)

9.81 – 42.0

4.32 – 9.80

2.13 – 4.31

0.99 – 2.12

0.002 - 0.99

Targeted (Hot Spot) Safety Analysis

On and Off-system
pedestrian crashes*

* KABC Crashes > 0

GIS Data Source: CRIS Data (2017-2022). Extracted April 14, 2022.
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Presenter Notes
Presentation Notes
Traditional hotspot analysis, as expected, heat in urban areas



Peer Group Crash Density Results

Targeted (Hot Spot) Safety Analysis

On and Off-system
pedestrian crashes*

Crash Density Tiers by 
Peer Group Miles Percent

Critical 1,568 11.8%

High 1,452 10.9%

Medium 3,308 24.9%

Low 4,684 35.3%

Minimal 2,273 17.1%

Total 13,285 100%

* KABC Crashes > 0

Each roadway segment is placed into a peer group based 
on 4 criteria: District, simplified functional class, urban vs 
rural, and on- vs. off-system

GIS Data Source: CRIS Data (2017-2022). Extracted April 14, 2022.
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Presenter Notes
Presentation Notes
We then took the hot spot roadway segments and distributed the crashes into peer groups based on context to prioritize high-crash segments relative to similar crash contexts.  So you can see a lot less red in urban areas and more red in rural areas because you are comparing urban off-system arterials against each other and rural on-system freeway crashes against each other, and so forth. 
 



Countermeasure Selection Process

Identified engineering and programmatic countermeasures

Developed logic to support an assessment of suitable improvements using 
existing data

Applied countermeasures to potential-risk and hot spot segments
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Programmatic Countermeasures
• Frontage road study
• Speed limit study
• Programs to aid disabled vehicles (e.g. 

H.E.R.O. program)
• Education to unintended motorists

• Roadway safety audit
• Reduce speed limits
• Right-turn-on-red restrictions
• Other education programs

3

Countermeasures

Presenter Notes
Presentation Notes
Finally, we took the targeted hot spots and the systemic analysis and crash severity, and prioritized locations for treatment with countermeasures. We have identified a list of countermeasures, along with their effectiveness, target crash type, and the logic for selecting them. 

Examples of programmatic countermeasures



Engineering Countermeasures – Segment Treatments

Countermeasure TxDOT
HSIP Code

TxDOT
CRF

Available
CRF? Analysis Type Specific 

locations ID’d

Install School Zones 114 20% -- Systemic 

Improve School Zones 133 10% -- Both 

Install Median Barriers 201 75% -- Systemic 

Install Raised Median 203 25% -- Systemic 

Upgrade/install Safety Lighting 304 49% -- Both 

Install Sidewalk 407 65% -- Both 

Install Shared Use Path -- -- -- Both 

Median barrier height extensions (High-speed roads) -- -- -- --
Traffic Calming (Lane narrowing, speed tables, chicanes, etc.) -- -- -- Systemic 

SOXSOP (Safety and Operational Xross Section Optimization) -- -- Yes Systemic 

 = Data is available to apply countermeasures to specific locations

3

17Countermeasures

Presenter Notes
Presentation Notes
25 engineering countermeasures were considered as part of the PSAP. Countermeasures types included both segment and spot treatments and were applied both systemically and in response to historic crash locations. All Countermeasures from TxDOT’s HSIP benefiting pedestrian modes were identified. Their crash reduction factors are listed here.  TRF is looking at adding to the list of pedestrian countermeasures eligible under HSIP.   



Engineering Countermeasures – Spot treatments

Countermeasure TxDOT
HSIP Code

TxDOT
CRF

Available
CRF? Analysis Type Specific 

locations ID’d

Install Traffic Signal 107 35% -- --
Upgrade to Pedestrian Signal 110 34% -- --

Install Pedestrian Hybrid Beacon (PHB) 143 15% -- Both 
Install Rectangular Rapid Flashing Beacon (RRFB) 144 -- Yes Both 

Install Crosswalk Markings 403 10% -- --
Construct Pedestrian Over/Underpass 523 95% -- --

Install Roundabouts 547 62% -- --
Install Raised Pedestrian Crosswalks -- -- Yes Targeted 

Install Pedestrian Refuge Islands -- -- Yes Targeted 
Install In-street pedestrian signs -- -- -- Targeted 

Flashing Yellow Pedestrian Protection -- -- -- --
Stop Lines at Traffic Signals -- -- -- --
Leading Pedestrian Interval -- -- -- Targeted 

Pedestrian Scramble -- -- -- Targeted 
Curb Geometrics -- -- -- Targeted 

3

18 = Data is available to apply countermeasures to specific locationsCountermeasures

Presenter Notes
Presentation Notes
25 engineering countermeasures were considered as part of the PSAP. Countermeasures types included both segment and spot treatments and were applied both systemically and in response to historic crash locations. All Countermeasures from TxDOT’s HSIP benefiting pedestrian modes were identified. Their crash reduction factors are listed here.  TRF is looking at adding to the list of pedestrian countermeasures eligible under HSIP.   



Systemic Countermeasure: 
Install Sidewalk
 Approximately 5,961 miles
 Sidewalk Countermeasure suggested if:

Criteria #1
– Sidewalk Coverage = Mostly Present to None Present
– Functional Classification

• Other Principal Arterial
• Minor Arterial
• Major Collector
• Minor Collector
• Local

– Posted Speed Limit ≤ 55 mph

Criteria #2
– Sidewalk Coverage = Mostly Present to None Present
– Functional Classification

• Interstate
• Other Freeway and Expressway 

– Area Type = Urban

19

3

Countermeasures

Presenter Notes
Presentation Notes
One of the deliverables is an interactive map for TxDOT staff and eventually the public where you can drill down to the results at different scales.  We are recommending countermeasures for specific locations as we are able

Additionally each district will receive a set of spreadsheets of prioritized corridors in their districts and suggested countermeasures.




Systemic Countermeasure: 
Install Pedestrian Hybrid Beacon

 Approximately 44 miles
– 81 segments/locations

 Ped Hybrid Beacon 
Countermeasure suggested if:
– Sidewalk Coverage

• Mostly to Fully Present
– Speed Limit ≤ 40 MPH
– Number of Lanes = 6

Criteria based on TxDOT RRFB & PHB 2018 Memo 20
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https://ftp.dot.state.tx.us/pub/txdot-info/trf/pdf/revised-guidelines.pdf


Targeted Countermeasure: 
Install In-Street Pedestrian Signs

 In-Street Pedestrian Signs 
Countermeasure suggested if:
– Traffic Volume < 10,000 vpd
– Number of Lanes < 4
– Speed Limit ≤ 30 MPH
– Signal Related Crashes = 0
– KABCO > 0

* Criteria based on STEP: Crosswalk Visibility Enhancements Fact Sheet

In-Street 
Ped Signs Miles Locations

On-System 40 164

Off-System 4,009 20,007

21
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https://safety.fhwa.dot.gov/ped_bike/step/docs/techSheet_VizEnhancemt2018.pdf


PSAP Products

TxDOT Deliverables:
 One, 4-page tabloid set for each District (25 total)

Page 1 - Statewide and District pedestrian safety profile
Page 2 - District-level systemic safety analysis results
Page 3 - District-level targeted safety analysis results
Page 4 - District-level prioritized corridors and countermeasure results

 Statewide Summary Report

District/MPO Deliverable:
A statewide interactive Pedestrian Crash Screening Tool Dashboard 
 Features all PSAP results (systemic potential-risk segments, targeted safety 

analysis hot spots, prioritized corridors, and suggested countermeasures)

22

Presenter Notes
Presentation Notes
The content and approach on these tabloids have been reviewed by the Pedestrian-Bicycle Safety Subcommittee and TxDOT Division representatives.



Interactive Dashboard Walk-through

 Live demo of PSAP interactive dashboard
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Steps toward implementation

Funding
•Highway Safety Improvement 

Program
•Transportation Alternatives
•Traditional funding sources
•Discretionary grants – Safe 

Streets for All

Project Development
•Project scoring
•Safety project identification
•Roadway project scoping and 

design

Safety Planning and 
Programming
•SHSP Vulnerable Road User 

Assessment
•District Safety Plans
•MPO Safety Plans

Distribute
•FHWA workshop for TxDOT 

staff (May 2023)
•Conference presentations
•Interactive dashboard 

publicly accessible
•Periodically check-in to 

determine usage and 
improvements
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Major Funding Sources

 Federal Funds
– Transportation Alternatives (Category 9)

– Highway Safety Improvement Program (Category 8)

– Discretionary grants – Safe Streets for All

 State and Local Funds
 Health Agencies
 Private Funding

29

Presenter Notes
Presentation Notes





Next Steps – Texas VRU

PSAP

Statewide 
Bicycle Safety 
Assessment

Vulnerable 
Road User 

Assessment
(Addendum to 

SHSP)

Additional HSIP work 
codes

Results:
Refined Vulnerable 

Road User Emphasis 
Area in SHSP

Easy to identify 
pedestrian/bicycle 
projects for District 

Safety Plans and HSIP

30



PSAP influences other current, on-going, planning documents

 Statewide Multimodal Transit Plan
– First Steering Committee meeting - Sept 2023
– Public survey launches - Oct 2023
– Robust public awareness campaign

 Statewide Active Transportation Plan
– In-person public meetings- Oct and Nov 2023
– Future: Virtual Public Meeting and Survey

 District Bike Plans
– Bryan, Pharr, Laredo, and San Antonio Districts

• Virtual Public Meeting Sept 7 – Oct 8 
• TxDOT’s Hearing and Meetings page
• https://www.txdot.gov/projects/hearings-meetings/public-transportation/090723.html

31

Statewide Active Transportation Plan
Public Meetings

https://www.txdot.gov/projects/hearings-meetings/public-transportation/090723.html


Thank you!
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CARL SEIFERT, AICP
Active Transportation Planner/ 
Project Manager
Carl.Seifert@Jacobs.com

Gregory Reininger
TxDOT Project Manager
Gregory.reininger@txdot.gov

Other key staff:

TxDOT
• Bonnie Sherman
• Leticia Estavillo
• Larbi Hanni
• Pete Krause

Jacobs
• Robert Paquin 
• Felipe Dias
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