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What Is the HSM?

* A tool to improve safety analyses
 Encourages a “science-based”

technical approach to safety
analysis

e Minimizes biased results
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Helps decision
makers make more
informed project
design decisions




Highway Safety Manual

Integrating Safety into Decision Processes

« Enables more informed performance-based
decision-making
* Helps explain decisions to stakeholders

“Road safety management is in transition. The
transition is from action based on experience, intuition,
judgment, and tradition, to action based on empirical

evidence, science, and technology...”

Ezra Hauer (May 2005)
University of Toronto, Toronto, Canada




Why Do We Need the HSM?

Predictive Analysis:

Uses crash, roadway, and traffic volume data to
provide estimates of an existing or proposed
roadway’s predicted safety performance.

Helps agencies quantify the safety impacts of
transportation decisions, similar to the way agencies

quantify:

 traffic operations
« pavement life
e construction costs

* environmental impacts - i—f
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HSM Analysis

Data-driven technical approach to safety analysis

Nominal Safety

is an Absolute

Greater

CRASH RISK

Greater

DESIGN DIMENSION
(Lane Width, Radius of Curve, Stopping Sight Distance, etc.)




HSM Tools

Primary tools:
* Interactive Highway Safety Design Model (IHSDM)

 Enhanced Interchange Safety Analysis Tool (ISATe)
spreadsheets
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Adopt the HSM as a guideline for project safety
analysis

Determine the right projects at the right
location at the right time

Ensure successful HSM Implementation
statewide
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HSM Implementation

1. Caltrans secured National Highway Institute (NHI)
contract to delivery HSM training

« FHWA Resource Center provided training to
Caltrans engineers from 2015-2020

« 3-days training session
2. Implementation guidance and application guidelines
Caltrans internal memo dated August 12, 2019

« Highway Safety Manual shall apply to state
highway projects that meet the minimum criteria
specified in the guidelines and have a PA/ED date

after June 30, 2020




HSM Applications to Projects

Minimum requirement for HSM application:

1.
2.

Projects that change access on the Interstate System
Safety Improvement Projects:

Design variations that consider the safety improvement
strategies that uses:

a. Non-standard travel and/or should widths; and/or
b. Geometric curve radius upgrades

All other projects:

Design variations that propose
a. Non-standard travel and/or shoulder widths; and/or
b. Non-standard geometric curve radius




HSM Applications to Projects

Roles and Responsibilities:
PE/Design staff:

« Collaborate with Traffic Operations staff to build model in
the HSM software tool

« Perform data-driven analysis using the appropriate HSM
software tool

« PE is the responsible charge of design solution
Project Development Team:

« Determine the need and usefulness of HSM analysis for
making performance-based decisions on design solutions in
project alternatives

« Collectively evaluate and recommend the preferred
alternative/solution using reasonable engineering judgement
as prescribed in Chapter 8 of the Project Development
Procedures Manual




HSM Applications to Projects

HSM Analysis:
1. Comparison between project alternatives
2. Comparison between different geometric design variations

Analysis:
Support justification for design decisions
Design Standards Decision Document

HSM Training Resource: NHI & FHWA

http://www.highwaysafetymanual.org/Pages/training sub.aspx



http://www.highwaysafetymanual.org/Pages/training_sub.aspx
http://www.highwaysafetymanual.org/Pages/training_sub.aspx

Performance-Based Decision Making

Thank you

Questions?
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HSM Practitioner's Guide for Two-Lane Rural Highways

August 2010
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Session #1 – Introduction and Background for Intersections and Intersection Safety

Purpose of the HSM

The Highway Safety Manual (HSM) is a resource that provides safety knowledge and tools in a useful form to facilitate improved decision making based on safety performance. The focus of the HSM is to provide quantitative information for decision making. The HSM assembles currently available information and methodologies on measuring, estimating and evaluating roadways in terms of crash frequency (number of crashes per year) and crash severity (level of injuries due to crashes). The HSM presents tools and methodologies for consideration of “safety” across the range of highway activities: planning, programming, project development, construction, operations, and maintenance. The purpose is to convey present knowledge regarding highway safety information for use by a broad array of  transportation professionals.

The Need fo the HSM

Prior to this edition of the HSM, transportation professionals did not have a single national resource for quantitative information about crash analysis and evaluation. The HSM begins to fill this gap, providing transportation professionals with current knowledge, techniques, and methodologies to estimate future crash frequency and severity and to identify and evaluate options to reduce crash frequency and severity.

In addition to using descriptive methods in better ways, the HSM permits use of predictive methodologies that improve and expand the use of crash estimation methods to new and alternative design or conditions in past or future periods. The more statistically rigorous predictive methods in the HSM reduce the  vulnerability of historical crash-based methods to random variations of crash data and provide a means to estimate crashes based on geometry, operating characteristics, and traffic volumes. These techniques provide an opportunity to: 1) improve the reliability of common activities, such as screening a network for sites at which to reduce crashes, and 2) expand analysis to include assessments of new or alternative geometric and operational characteristics.













A tool to improve safety analyses

Encourages a “science-based” technical approach to safety analysis

Minimizes biased results 
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Helps decision makers make more informed project design decisions 





What Is the HSM?
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HSM Lite - Webinar - Module 1 Overview

For LTAP/TTAP



Highway Safety Manual

Integrating Safety into Decision Processes



Enables more informed performance-based decision-making 

Helps explain decisions to stakeholders

“Road safety management is in transition. The transition is from action based on experience, intuition, judgment, and tradition, to action based on empirical evidence, science, and technology…”
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 Ezra Hauer (May 2005)

University of Toronto, Toronto, Canada







Key Message: 

If safety is important to your agency, shouldn’t safety considerations be incorporated in a systematic and meaningful or robust way?



Background: N/A



Acronym:  N/A



Interactivity: N/A



Notes: N/A

Module 1 - 3

Module 1: Introduction



Uses crash, roadway, and traffic volume data to provide estimates of an existing or proposed roadway’s predicted safety performance. 



Helps agencies quantify the safety impacts of transportation decisions, similar to the way agencies quantify:



 environmental impacts

 traffic operations

 pavement life

 construction costs







Predictive Analysis:
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Why Do We Need the HSM?







Predictive Analysis combines crash, roadway, and traffic volume data and, in turn, provides reliable estimates of an existing or proposed roadway’s expected safety performance. 



Helps agencies quantify the safety impacts of transportation decisions, similar to the way agencies quantify:



traffic growth

environmental impacts

traffic operations

pavement life

construction costs
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HSM Analysis

Data-driven technical approach to safety analysis
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HSM Tools

Primary tools:

Interactive Highway Safety Design Model (IHSDM)

Enhanced Interchange Safety Analysis Tool (ISATe) spreadsheets
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HSM Implementation Guidance
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HSM Practitioner's Guide for Two-Lane Rural Highways

August 2010
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Adopt the HSM as a guideline for project safety analysis 





Determine the right projects at the right location at the right time





Ensure successful HSM Implementation statewide





Support Transportation Safety and Health, and assist in Caltrans’ Toward Zero Death goal





HSM Implementation

1. Caltrans secured National Highway Institute (NHI) contract to delivery HSM training

FHWA Resource Center provided training to Caltrans engineers from 2015-2020

3-days training session

2. Implementation guidance and application guidelines

	Caltrans internal memo dated August 12, 2019 

Highway Safety Manual shall apply to state highway projects that meet the minimum criteria specified in the guidelines and have a PA/ED date after June 30, 2020 
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HSM Applications to Projects

Minimum requirement for HSM application:

1.	Projects that change access on the Interstate System

2.	Safety Improvement Projects: 

Design variations that consider the safety improvement strategies that uses: 

	a. Non-standard travel and/or should widths; and/or

	b. Geometric curve radius upgrades	 

3.	All other projects:

Design variations that propose 

	a. Non-standard travel and/or shoulder widths; and/or  

	b. Non-standard geometric curve radius  
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HSM Applications to Projects

Roles and Responsibilities:

PE/Design staff:

Collaborate with Traffic Operations staff to build model in the HSM software tool

Perform data-driven analysis using the appropriate HSM software tool

PE is the responsible charge of design solution

Project Development Team:

Determine the need and usefulness of HSM analysis for making performance-based decisions on design solutions in project alternatives

Collectively evaluate and recommend the preferred alternative/solution using reasonable engineering judgement as prescribed in Chapter 8 of the Project Development Procedures Manual
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HSM Applications to Projects

HSM Analysis:

Comparison between project alternatives

Comparison between different geometric design variations

	 

Analysis:

Support justification for design decisions

Design Standards Decision Document

 

HSM Training Resource: NHI & FHWA



http://www.highwaysafetymanual.org/Pages/training_sub.aspx
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Performance-Based Decision Making

Thank you



Questions?
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