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Fatality Risk
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Fatalities Not Using Restraints

Fatalities with No Restraints

1,227
1,077
986
927 926

32%

Statewide Seatbelt Usage

About a million more person
trips without belts

2019 2020
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Fatalities Associated with Impaiment
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Pedestrian Fatalities

So, what can we do?

Build Safety into Every Project

The Safe System
Approach
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Design Philosophy Shift

Maximize System Saf_ety

Pennies to the
Pavement

Maximizing
Safety Benefits
to the

Public

Build Safety into Every Project! 1
11

A different Way to View Safety

Nominal |
Safety Substantive
LSafet“y
STANDARDS,
XV,\?SRANTS’ CRASH FREQUENCY
GUIDELINES AND SEVERITY

Building to Standard # Safety Performance
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Safety is a Continuum
Nominal Safety Substantive Safety
5
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DESIGN DIMENSION
DESIGN DIMENSION
Lane Width, Radius of Curve, Sight Distance, etc.
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Nominal vs Substantive Sight Distance

Target Crashes - 55 mph

AASHTO —1 Lane

6 5 Seconds |
| AASHTO - 3 Lanes
D | w/ 7.5 Seconds
Major

|

5to 15K
Available Intersection Sight Distance (ft)
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CMF: Targe! Crashes

Major
ADT < 5K
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Safety Effect of Roadway Elements

1. Researched and quantified

1. Documented as:
a) Safety Peformance Functions
b) Crash Modification Factors (CMFs)

a) Form the basis of comparing design

alternatives
Examples

www.cmfclearinghouse.com
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SPFs and CMFs

50

SPFs %40- = ey
Safety 2 % ; /
Performance ol P
Functions 3
0 2000 4000 60000 80000 Provide the effect of

AADT

changes in design

Predict the number of elements on crashes

crashes based on
volume and

configuration 0.75 CMFws
Crash
1.15 Modification

Factors




Optimal Design Level

Define maximum practical value for each
design parameter

Combination establishes optimal design

Increasing safety

Project
Existing Designed to
Conditions Standards

Optimal
Design

Creating a Basis for Comparing Alternatives

Tool provides analysis of two alternatives

Increasing safety

Project Optimal
Designed to Design Safety

Existin
; Standards Alt. 1 Design

Conditions
| 2 | 2

» Judgement
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Elements
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TxDOT Scoring Tools

Urban Tools

Rural Tools

2 lane Intersection

Multi-Lane Non-

Freeway Segment under

development

https://www.txdot.gov/inside-txdot/division/design.html
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The Safe System Approach

If Zero is the Goal,
This is the Path to it

21

(J U.S. Department of Transportation ABOUTDOT v  PRIORITIES v  CONNECT v f v in

LEARN ABOUT THE NATIONAL ROADWAY SAFETY STRATEGY
Y, UL )

THE ROADWAY SAFETY PROBLEM WHAT IS THE SAFE SYSTEM HOW DOES SAFETY IMPACT U.S. DOT'S
APPROACH? WORK IN OTHER PRIORITY AREAS?

22
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ahad

Safe Road
Vehicles

THE
SAFE SYSTEM
APPROACH

Ry \*]
SPONSIgILITY 15 SHARE

Focus on:

System Stewards

Safe Roads

Safe Speeds

23

System Stewards have a responsibility to:

Recognize opportunities for

that users make
mistakes
and bad decisions

consequences

Reduce

mistakes &
mitigate

24
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Responsibilities

Does not absolve user responsibilities

User decisions and mistakes do not
absolve the system designer and
operator

25

Tradeoffs

May decrease
vehicle throughput

May limit
user
choices

26
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Safe System Goals

Design and
Operate

Transportation
System

Anticipates
Human Error
&

Accommodates
Human Injury
Tolerance
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Anticipating and Reducing Human Error

Separating Users in Space

Separating Users in Time

Increasing Attentiveness, Awareness
and Performance

28
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Separating Users in

Exsmple of a right fum lana.

29

Attentiveness, Awareness and
Performance

Increase Visibility

Increase Attentiveness
Simplify

Provide Recovery Space

30
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Increasing visibility

75% of US
pedestrian fatalities
occur at night

Source: NYC DOT

Clear Sight Lines,

Stop Lines, Set Backs

Source: Robert Wunderlich

31
Increasing Attentiveness
Source: FHWA
Sorce: PBIC
32
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Limiting Opportunities for Errors
by Simplifying

-:; ‘*:.‘- e *‘.f : {. MUT and RCUT Can Reduce Conflict Points by 50%
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Source: FHWA
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Providing Space for Recovery
Source: FHWA
Source: FHWA
34
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Accommodating Human Injury Tolerance

Reduce Kinetic Energy Transfer

35

Accommodating Human Injury Tolerance

Reduce Speeds

Reduce Impact Forces

36
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AAA FTS Impact Speed Risk

Risk of Severe Injury
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Reprinted from “Impact Speed and a Pedestrian’s Risk of Severe Injury or Death,” p. 9, September
2011 by Brian C. Tefft,, Copyright (2011), with permission from AAA Foundation for Traffic Safety
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[
Power Model of Speed from Elvik
Fatal Crashes after ([ Average speed after Sl
Fatal Crashes before ~ \ Average speed before
Exponent = 45 for fatalities
30 for serious
injuries
10% reduction in Speed= 38% reduction in fatalities
27% reduction in serious injuries
Elvik R, et al. Handbook of Road Safety Measures, Second Edition. Amsterdam: Elsevier, 2009
38
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Target Speed Limit
Philosophy Challenges

Typical Current Practice:

Motorists makes risk/speed

No “Formula”
judgement

Safe System Practice: Setting # Achieving

Risk/speed based on kinetic

energy consequences Limited Tools

Target speed considers other
users

39
Speed Management through
o [ [
physical configuration
In addition to making East Boulevard in Charlotte, N.C., more attractive, a road diet reduced travel speeds,
bicycle and pedestrian injury rates and the number of rear-end and left-turn collisions. photo courtesy city of Charlotte
Source: FHWA Resource Center
40
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Other Speed Management Techniques

Vertical alignment

7o =

ource: FHWA — Google Street View

Signal Timing

Source: TTI

Source: TTI
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Reducing Impact Forces

Source: PBIC

42
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Reducing Impact Forces

Cable Barrier Breakaway Sign
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Impact Angle and Kinetic Energy
Lower Lower Level of
angle of impact Energy
- Transfer
/'
&
Injury
44
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Roundabouts: The Trifecta

8

conflict points

75% reduction in

= Low speed impacts
= Low angle impacts

45

What can you do?

46
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Robert Wunderlich
Director
Center for Transportation Safety

Texas A&M Transportation Institute

rwunderlich@tamu.edu
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