THE UNIVERSITY OF TEXAS AT AUSTIN _
CENTER FOR TRANSPORTATION RESEARCH

Austin IAC Task 9
Implementing an Objective and

Proactive Measure of Road Safety
Performance for the Austin District

Hui Wu, Ph.D., P.E., Research Associate
Michael R. Murphy, Ph.D., P.E., Research Engineer
Zhanmin Zhang, Ph.D., Associate Professor

Mike Arellano, P.E., District Pavement Engineer

COLLABORATE. INNOVATE. EDUCATE.



THE UNIVERSITY OF TEXAS AT AUSTIN
CENTER FOR TRANSPORTATION RESEARCH

Motivation (1/2)

* Newly built highway: i.e., SH 130 section 1-6
* Regression-to-the-mean bias

Observed Crash Frequency

Short-Term Average Crash Frequency

- N Expected Average
| f N Crash Frequency
e r "“ \ [ ‘i ‘ ) :
.". \ \ /;_»_\
- \ \ - /
o, \ \ . W
ll / A \."

Short-Term Average Crash Frequency

Year

Source: FHWA, Highway Safety Improvement Program (HSIP) Manual
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Motivation (2/2)

* Provide the Austin District with a method to
identify locations for potential road safety
Improvements:

—Performance-based

—Proactive Road SafEty
_Reliable ) Performance

Indices (RSPIs)
—Effective
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Framework

Identified Data Sources
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Data Integration, QC/QA

GIS-enhanced system:

[ Web based inquiry Oracle Database

- Store and manage
related data

‘l, - Publishing maps of
. .. RSPIs
Crash prediction models Functions:
- Functions: query,
‘1' identify, export, and etc.

- Sensitivity analysis

Formulation of RSPIs

| !

Highway safety analysis for the District
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Formulation of RSPIs (1/2)

* Road safety performance index for individual drivers
(RSPI,,,; ): reflect the average individual risk of each
exposure on a homogenous roadway segment .

o Crash history data

o Highway system

o Lane width, number of lanes
o Shoulder, curb, median

o Horizontal/vertical curve

o Traffic, truck volume

o Skid/condition scores

o Crash costs by severity levels
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Formulation of RSPIs (2/2)

* Road safety performance index of roadway sections
( RSPI1,., ) : describe the collective risk which
influences the reliability of service on a roadway

segment :

o Same factors in developing RSPI,,

o Exposure on roadway section (mil. vehicle-miles of travel)
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Overview of the RSPIs tool
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Empirical Bayes Before-After Study on
Safety Effect of Narrow Pavement

Widening Projects
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Background and Motivation

* Texas -- 40,000 lane-miles narrow two-lane FM/RM roads
* Crash rate -- 108.4 per 100 million VMT in 2012

* Crashes happed on these roads -- relative high risk of
fatal, run-off-the-road (ROR),head-on (HO) crashes
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happened on selected roads
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Rural Two-lane Statewide Highway
FM/RM Roads
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Objectives

e To investigate if narrow pavement widening projects
can improve overall traffic safety or reduce for the

risks of certain types and/or severity levels of
crashes;

* To quantify the impact, if they are significant.

Treatment Effect
Exposure Effect
Trend Effect
Random Effect

O O O O
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Before-After Study

Crash Frequency
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Source: FHWA, Highway Safety Improvement Program (HSIP) Manual
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Data Description

e 22 Narrow Widening (NW) projects in Austin rural
areas from 2004 to 2011

o Average length of 3.54 miles
o Crash data from 2003 to 2012

o For each project, a minimum of 12 months of crash
data was available for the before/after periods

* Reference group: 1,585 roadway segments with
similar characteristics as the 22 NW projects
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Before-after Analysis Results (1/2)

# of crashes in after period 287

Expected crashes in after period

without widening (STDV) 418.7 (22.1) 228.6 (15.6) 22.4 (4.4)
31.5 (5.4) 35.7 (6.8) 55.4 (15.4)
Index of effectiveness (STDV) 0.68 (0.05) 0.64 (0.07) 0.43 (0.15)
500
418.7
400
@ m Expected crashes during
§ 300 af.ter period without
5 widening
% 200 ® Count of crashes during
* after period
100
0

All ROR HO
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Before-after Analysis Results (2/2)

# of crashes in after period 287

Expected crashes in after period
without widening (STDV)

418.7 (22.1)  180.2 (15.8)  173.2(12.7) 213.6 (15.1)

% reduction in crashes (STDV) ) BN W) 29.5 (8.7) 30.7 (8.0) 31.7 (7.4)

Index of effectiveness (STDV) 0.68 (0.05) 0.70 (0.09) 0.69 (0.08) 0.68 (0.07)
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Conclusions

* Project and forecast road safety management efforts
under Department policy goals

e Screen the network to identify sites for treatment
* Monitor the effectiveness of safety actions applied

e Easily integrate safety analysis in the current
pavement management system
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