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DISCLAIMER

The contents of this report reflect the views of the author, who is responsible for the facts and the
accuracy of the information presented herein. This document is disseminated under the
sponsorship of the U.S. Department of Transportation’s University Transportation Centers
Program, in the interest of information exchange. The U.S. Government assumes no liability for
the contents or use thereof.

il



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

ACKNOWLEDGMENTS

This work was sponsored by a grant from the Southeastern Transportation Research, Innovation,
Development, and Education Center (STRIDE) at the University of Florida. The STRIDE center
is funded through the U.S. Department of Transportation’s University Transportation Centers
Program. Matching funds were provided by the Florida Department of Transportation (FDOT).
The author would like to thank STRIDE and FDOT for the funding provided in support of this
project. The author is grateful to Mr. Joseph Santos, P.E., FDOT State Safety Office, for his review
of the material. The author would also like to thank Mr. Jack Freeman, P.E., Kittleson &
Associates, Inc., for accommodating this webinar as part of the Highway Safety Manual Training
Course in Florida. Last but certainly not the least, a special thanks is due to the following
individuals for assisting with developing and reviewing the training material:

e Dr. Albert Gan, Professor, Florida International University (FIU)
e Dr. Dibakar Saha, Research Associate, FIU
e Dr. Siva Srinivasan, Associate Professor, University of Florida (UF)

v



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

ABSTRACT

Safety Analyst is a state-of-the-art analytical tool for making system-wide highway safety
decisions. Often advertised as a companion to Part B of the Highway Safety Manual (HSM), Safety
Analyst automates all the steps in the roadway safety management process. Florida Department of
Transportation (FDOT) has been preparing for deploying Safety Analyst for the past few years.
An important step in implementing Safety Analyst is to train the FDOT district officials on using
the software. As such, the specific objectives of this project include: (1) conducting a one-hour
session on Engineering Statistics 101 for Safety at the 2015 FDOT Design Expo, and (2)
developing and recording a one-hour session providing the overview of Safety Analyst. The one-
hour presentation at the 2015 Design Expo provided the background on the traditional and new
highway safety analysis methods. It primarily targeted the general audience who are interested in
understanding the big picture of the highway safety analysis. The one-hour webinar that was
subsequently recorded provided the overview of Safety Analyst, its capabilities, and Florida’s
progress with its deployment. The webinar also included a detailed demonstration of the software
using Florida data.
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BACKGROUND

Safety Analyst was developed as a cooperative effort by Federal Highway Administration
(FHWA) and participating state and local agencies. The software provides a suite of analytical
tools to identify and manage system-wide highway safety improvements. Often advertised as a
companion to Part B of the Highway Safety Manual (HSM), Safety Analyst automates all the steps
in the roadway safety management process for all the three facility types: segments, intersections,
and ramps (AASHTO, 2010). It includes many modules and could act as a complete “safety
toolbox” for any safety office. The modules in Safety Analyst include (AASHTO, 2010):

1. Network Screening Module: It identifies and ranks sites with potential for safety
improvements.

2. Diagnosis and Countermeasure Selection Module: The diagnosis module is used to
diagnose the nature of safety problems at specific sites. The countermeasure selection
module assists the user in selecting the countermeasures to reduce crash frequency and
severity at specific sites.

3. Economic Appraisal and Priority Ranking Module: The economic appraisal module
performs an economic appraisal of a specific countermeasure or several alternative
countermeasures for a specific site while the priority ranking module provides a priority
ranking of sites and proposed improvement projects based on the benefit and cost estimates
determined by the economic appraisal tool.

4. Countermeasure Evaluation Module: It provides the capability to conduct before/after
evaluations of implemented safety improvements.

Safety Analyst includes the Data Management Tool, the Analytical Tool, the Administration Tool,
and the Implemented Countermeasure Management Tool to perform the complete roadway safety
management process. The Data Management Tool is used to import, post-process, and calibrate
data. The Analytical Tool is used to perform analysis on the data. The four Safety Analyst modules
described above could be performed in this tool. The Administration Tool helps an agency to tailor
the SafetyAnalyst data model and to modify the default data used in conducting safety analyses.
The Implemented Countermeasure Management Tool is used to specify, modify, or remove
implemented countermeasure data.

The Florida Department of Transportation (FDOT) had participated in the development of Safety
Analyst, and has been working toward deploying the application. FDOT has three main challenges
pertaining to Safety Analyst deployment. First, Safety Analyst has stringent data requirements.
Safety Analyst requires a number of import files to be generated in line with the data requirements
and format recommended by the software (Harwood et al., 2010). This process “of generating
Safety Analyst import files is tedious because data may need to be retrieved and merged from
multiple sources and significant amounts of data recoding may be required” (Alluri and Ogle,
2012). To address this challenge, researchers at Florida International University (FIU) have
developed a conversion program to automatically generate Safety Analyst import files for the
entire state road network in Florida. However, the program needs to be updated to include data
from non-state roads.
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The second challenge with Safety Analyst deployment is that it requires agency-specific Safety
Performance Functions (SPFs). Researchers at FIU have developed Florida-specific SPFs to use
with Safety Analyst. Note that they have also generated Florida-specific intersection and ramp
subtypes that are different from the default site subtypes used in Safety Analyst. The third hurdle
for Safety Analyst’s deployment is lack of training for safety engineers on using the software. As
such, this project aims to develop a webinar that provides an overview of Safety Analyst.

PROJECT OBJECTIVES

The main goal of this project is to assist FDOT in implementing Safety Analyst. The specific
objectives include: (1) conducting a one-hour session on Engineering Statistics 101 for Safety at
the 2015 FDOT Design Expo, and (2) developing and recording a one-hour session providing the
overview of Safety Analyst.

ENGINEERING STATISTICS 101 FOR SAFETY

FDOT has been preparing for deploying Safety Analyst for the past few years. By deploying it
statewide, FDOT will have a standardized system to consistently conduct safety analysis across
the state. An important step in implementing Safety Analyst is to train the FDOT district officials
on using the software. As part of the implementation efforts, a one-hour session on Engineering
Statistics 101 for Safety and a one-hour webinar on Safety Analyst were planned.

The one-hour session on Engineering Statistics 101 for Safety was held during the 2015 FDOT
Design Training Expo on June 11, 2015 at the Buena Vista Palace Hotel in Orlando, Florida. It
provided the background on the traditional and new highway safety analysis methods. It primarily
targeted the general audience who are interested in understanding the big picture of the highway
safety analysis.

The session attracted over hundred safety engineers from local, district, and state offices, and their
consultants. The session aimed to introduce the advanced methods in highway safety analysis.
Recent advances in highway safety analysis and the issues with the traditional methods were
discussed in this session. More specifically, the regression-to-the-mean (RTM) effect, the issues
with crash frequencies and crash rates, non-linear relationship between crashes and exposure (i.e.,
traffic), and the differences between reactive and proactive approaches were discussed. The
empirical Bayes (EB) Method, safety performance functions (SPFs), crash modification factors
(CMFs), calibration factors (C), and the potential for Safety Improvement (PSI), were also
explained. Appendix A provides the slides used in this presentation.
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WEBINAR ON SAFETY ANALYST OVERVIEW

A one-hour session providing the overview of Safety Analyst was prepared and recorded in July
2016. The session started with a few slides introducing Safety Analyst. The software was
demonstrated next using Florida data.

The following topics are covered in the presentation slides (see Appendix B):

e What is Safety Analyst?

e Why use Safety Analyst?

e What can you do with Safety Analyst?

What are the capabilities of Safety Analyst?

Safety Analyst development timeline

Safety Analyst data model

Tools and Modules in Safety Analyst

0 Data Management Tool

Administration Tool

Implemented Countermeasure Management Tool
Analytical Tool

= Network Screening Module

= Diagnosis and Countermeasure Selection Module
= Economic Appraisal and Priority Ranking Module
= Countermeasure Evaluation Module

e Safety Analyst application process in Florida

e FDOT’s progress with Safety Analyst deployment

O OO

The following steps are performed in the software demonstration:

e Network Screening

e Site-specific Diagnosis
0 Crash Summary Report
0 Safety Performance Report
0 Collision Diagram

e Countermeasure Selection

e Economic Appraisal

e Countermeasure Evaluation

The draft recording was reviewed by Mr. Joseph Santos, P.E., FDOT State Safety Engineer. Mr.
Santos’s review comments were addressed, and the webinar was re-recorded in September 2016.
The webinar is available on the STRIDE website at the link: http://stride.ce.ufl.edu/workshops-
webinars--conferences-
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APPENDIX A: ENGINEERING STATISTICS 101 FOR SAFETY
PRESENTATION SLIDES



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

10




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

11




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

12




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

13




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

14




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

15




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

16




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

17




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

18




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

19




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

20




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

21




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

22




Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

APPENDIX B: WEBINAR SLIDES

23



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

24



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

25



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

26



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

27



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

28



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

29



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

30



Statewide Training of Safety Analyst in Florida (Project No. 2015-003S)

31



