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Do you ever find yourself trading
safety off against something else?
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Integrate safety
INto
Need transportation

decision-making
processes
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How

Quantify effect of
decisions on
crashes

Accountability/
Performance
Measurement

Highway Safety Manual
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Why

Limits of available
resources, science
& technology

Meet legislatively
mandated
priorities

Highway Safety Manual
EREAD
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Where

State
County

Metropolitan

Planning
Organization
(MPO)

Local level
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The Vision of the HSM -
A Document Akin to the HCM

Definitive; represents
guantitative ‘state-of-
the-art’ information

Widely accepted within
professional practice of
transportation
engineering

Science-based; updated
regularly to reflect
research

HIGHWAY
CAPACITY
MANUAL

TRANSPORTATION
RESEARCH
BOARD

Mational Research Couneil
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Advancements in Safety Knowledge

Objective Predictions

HIGHWAY
SAFETY
MANUAL
15t Edition

Highway Safety M

anual
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Significant effort and professional
support produced the HSM

e Joint Subcommittee (now
Task Force) sponsored by
7 TRB committees

e 10 years in development

e Thousands of hours of
volunteer effort

e Multi-million dollar,
multi-year research
program funded by
NCHRP, AASHTO & FHWA
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The HSM and other Project
Development ‘Tools’

HIGHWAY
S K o SAFETY

- MANUAL

Fuyl 1st Edition
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The HSM does not

establish a legal standard of care
create a public duty
set requirements or mandates
establish design/operation best practices
contain warrants or standards

supersede other publications

It does not force or require the user to do
anything; but merely helps you do a
HSM better job
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The HSM helps change how we
think about Safety

Nominal ]
Safety Substantive

Safety

ol S ) .

Geometric Design of . . SAFETY

Highways and Streets | 10 compliance with The expected or MANUAL
standards, warrants, actual crash &5

guidelines and frequency and ]

sanctioned design severity for a gé;

N procedures highway or roadway

12
*Ezra Hauer, ITE Traffic Safety Toolbox Introduction, 1999
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ﬁ e Traffic Noise « HCM «Constructjon ﬁ
Model 1.0 « CORSIM Plans
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Safety Environmental Traffic . Right-of-Way Costs
Impacts Impacts Operations

We’re Interested in Other Impacts for Project Level Decisions

- What About Substantive Safety?

13



Presenter
Presentation Notes
Copyright 2010, CH2M HILL



HSM

content &
Structure

HIGHWAY
SAFETY
MANUAL

1st Edition

Volume 1 2010
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Part A Part D
Introduction ificati
Human Factors Crﬁ‘ggt@fs,dfgﬁﬁ)on

Fundamentals

HSV

Highway Safety Mamual

AAAAA

Part B
Roadway Safety Part C
Management Predictive Method
Process
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1. Introduction & Overview
2. Human Factors
3. Fundamentals
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What Is Safety?

The HSM uses
crashes as a

Highway Safet Highway Safet
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'S
The HSM introduces new ‘science

based’ terms to the profession

*‘Crash Frequency’ (not rate)

. . . o HIGHWAY
*‘Negative Binomial Distributions’ SA(I:-;ETY
*KABCO (Crash severity scale) MANUAL

1st Edition

«‘Safety Performance Functions’
‘Crash Modification Factors’
«‘Standard Error’

*‘Regression to the Mean’
Empirical Bayes (EB) Procedures

HSM 18

Highway Safety Manual
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Road Safety Management
Process
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Predictive Methods

e Part C Methodology
— ‘Safety Performance Functions’
— ‘Crash Modification Factors’
— “Calibration’

o Applications
 Example problems
 References
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Facilities Included In
Part C

10. Rural Two-lane
Roads

11. Rural Multi-lane
Roads

12. Urban Suburban
Arterials

21
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Crash Modification Factors
(CMFs)

o Estimate the expected influence of
a specific countermeasure or
condition

o Describe the safety-effectiveness
of countermeasures or treatments
— Roadway Segments
— Intersections
— Interchanges

— Special Facilities and Geometric
Situations
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Crash
Modification Expected crashes

Factor =CMF*(base condition
crashes)

C M F “M 1s for multiply”

N
Expected average crash frequency with condition’ b’

Expected average crash frequency with condition’ a’

CMF =

J

Highway Safety Manual
EREAT
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System Planning and
Programming

» Assess system needs & identify
projects/studies

* Program projects
e Evaluate programs system-wide safety

effects I\

System Project Design & Operations &
Planning

Planning Construction Maintenance

=
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Planning

e Define problem(s) /Zassist scoping
 |ldentify potential solutions

« Evaluate alternatives & expected
guantitative safety effects

e ID preferred alternative I\

I
System Project Design & Operations &
Planning Planning Construction | Maintenance
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Design and Construction

 Evaluate safety of alternative designs

 Review & document design exceptions,
variances and waivers

e Inform construction decisions

| I\
System Project Design & Operations &
Planning Planning oL ITadZ Ml | Maintenance

I N .'\.. V
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Operations and Maintenance

* Monitor operations balance - safety,
mobility and access

« Evaluate improvement effectiveness

System Project Design & Operations &
Planning Planning Construction Y EIIE] L
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June 2008

NATIOMAL COOPERATIVE HIGHWAY RESE

Subjuct Arean: VB Safsty snd Human Performancs

Research Results Digest 329

Responsible Z2nior Program Officer: Charles W, Nisssner

DATA NEEDS GUIDE

HIGHWAY SAFETY MANUAL DATA NEEDS GUIDE
This digest presents a summary of the data needed to use the methodaol o-

Eles In Part C of the 1st edition of the Hi

orce on Development of the Highway Sa

{4551’&].-' Manual The TRE Task

hwa
fety Manual Initiated and guided

the work. Douglas W. Harwood, Midwest Research Institute, conducted

the project.

SUMMARY

The purpose of this guide isto help po-
tential users of the | st edition of the High-
wary Safery Manua! (HSM) anticipate the
data nezds for using the HSM. The guide
fozuses on the data needed to use the HSM
Part C methodologies for rural two-lane
highways, rural multilane highways. and
urkan and suburban arerials. The guide pro-
vides information for HSM users to assess
whether their existing data sources contain
the data needed to apply the HSM safety
prediction methodologies to highways of
interest.

H5M OVERVIEW

The HSM represents an e ffort to identify
and assemble the best currently available
information on safiety and the provision of
measure s of performance, prediction, and
evaluation of highway safety. The infor-
mation in the HSM is intended to assist
highway agencies in all aspects of safety
decizsionmaking during policymaking, plan-
ning. programming, project development,
construction. maintenance, and operational
activities.

Recent ad vancement in the science of
safety analysis, safety impact prediction,
and improved understanding of the statis-
tical nature of crashes has led to significant
gains in safety knowled ge. Coupled with

new analytical tocls, these advancements
make it possible to produce usable esti-
mates of the impact of geometric design
elements, safety-related planning, and traf-
fic operations on the frequency and severity
of crashes.

The H5M prowvides analytical tools that
facilitate the inclusion of safety considera-
ticns in roadway planning, design, opera-
tional, and maintenance decisions based
on intended safety performance. While
highway safety information changes on a
continual basis, the HSM is intended to
provide accepted knowledge, methods,
and processes usable by the highway safety
community at the time of publication.

The HEM will consist of four pans:

# Part A Intmoduction and funda-
mentals:

# Part B: Roadway safiety manage ment
Process;

= Part C: Predictive methods—tools
fior safety prediction ofrural twio-lane
highways. mural multilane highways,
and urban and suburban arterials; and

# Part [ Accident modification factors,

The HEM is designed for a wide au-
dience of uzers and does not override or su-
persede state and local design manuals or
any other related guidance documents in
use by transportation authorities, Informa-
ton, processes, and procedures contained

TRAMSPORTATION RESEARCH BOARD

HSM

Highway Safety Manual
EAEAT
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Companion Software

HSM Part Supporting Tool

PART B: SafetvAnalvst

Roadway Safety aretyAnalys
www.safetyanalyst.org

Management Process

PART C: IHSDM

Predictive Methods www.ihsdm.org

PART D: FHWA CRF/CMF Clearingh

Crash Modification caringhouse
www.cmfclearinghouse.com

Factors

aaaaaaaaaaaaaaaaa
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The HSM will evolve and grow

 CMF research continues
« Additional predictive chapters are
planned

— Freeways and Interchanges (NCHRP Project
17-45)
— Roundabouts
— Other facility types
« TRB Committee on Highway Safety
Performance is newly formed

aaaaaaaaaaaaaaaaa
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The Value of the HSM

* Provides a proven and vetted science-based
approach to quantifying the safety effects of
decisions we make and actions we contemplate

* Provides a common knowledge base, language
and basis for reasoned judgments about safety

« Allows incorporation of safety to the same level
of importance as other factors

e Does not increase risk of tort liability

aaaaaaaaaaaaaaaaa
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®
HIGHWAYSAFETYMANUAL

QUESTIONS
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®
HIGHWAYSAFETYMANUAL

This presentation was made to the OTEC
Conference in October, 2010. It is provided
for reference only. Use of all or any part of
this presentation for commercial purposes is
prohibited without the written permission of
CH2M HILL.

— Copyright 2010, CH2M HILL
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