
H- GAC Workshop – February 22, 2024

Road Safety Audit
Training Workshop



• 9:00 am – Introduction and Road Safety Audit (RSA) Fundamentals
• 9:15 – Network Screening

o Network Screening Exercise
• 9:45 – Diagnosis

o Diagnosis Exercise
• 10:15 – *** Break ***

• 10:30 – Countermeasure Selection
o Exercise

 11:20 – Countermeasure Considerations
o Examples

• 11:50 – Economic Appraisal and Conclusion
• 12:00 pm – Conclude Workshop

Workshop Agenda



 Name
 O rganization
 Road safety experience

• Why is safety a  priority?
• What aspect of road safety interests you?
• What does a  safe street look like?
• N ame a safe street (or an unsafe street).
• O r tell a  story…

Introductions



 What agency are with?
 What is your experience with RSAs?
 What are you hoping to learn today?

Survey



1. What is an RSA?
• Describe the RSA process and purpose.

2 . What is the Roadway Safety Management Process?
• Describe the process and purpose.

3 . What are resources for conducting RSAs and steps of 
the road safety management process?
• Provide reference materia l and simulate steps of the process.

4 . What countermeasures are used to improve 
intersection safety?
• Provide guidance and examples of safety countermeasures.

Objectives



“The best way to initiate the RSA process is 
to conduct one or more pilot projects
involving both selected professionals who 
will become the champions of RSAs and a 
small number of project managers who 
can explore the ways in which it is possible 
to respond and react to audit reports.”

- FHWA’s Road Safety Audits Guidelines 

RSA Fundamentals

Participation in an RSA is the best 
mechanism to learn the RSA process.



RSA Pilot Projects



“… the formal safety performance examination of an 
existing or future road or intersection by an independent,  
multidisciplinary team . It qualitatively estimates and 
reports on potential road safety issues and identifies 
opportunities for improvements in safety for all road 
users .”

- FHWA’s Road Safety Audits Guidelines 

A Road Safety Audit is…



1. Focused on road safety.
2. A formal examination.
3. Proactive in nature.
4. C onducted by a multidisciplinary team (more than one auditor).
5. C onducted by an audit team that is independent of the design team.
6. C onducted by an audit team that is adequately qualified.
7. Broad enough to consider the safety of all road users and road facilities.
8. Q ualitative in nature.

A Road Safety Audit is…

- FHWA’sRoad Safety Audits Guidelines



1. N ot a means to evaluate, praise or critique design work.
2. N ot a check of compliance with standards.
3. N ot a means of ranking or justifying one project over another.
4. N ot a means of prioritizing one design option over another.
5. N ot a redesign of a project.
6. N ot a crash investigation or crash data analysis

Although the crash history of an existing road is reviewed to make sure that previous crash patterns have been addressed.

7 . N ot a safety review.

A Road Safety Audit is NOT…

- FHWA’sRoad Safety Audits Guidelines



Crosstimbers RSA Example
Step Description Participants Date

1 Identify project or road in-
service to be assessed. H-GAC and COH Complete

2 Select RSA team. H-GAC and COH Complete

3 Conduct a pre-assessment 
meeting to review locations. RSA Team 8/24

4 Perform field observations
under various conditions. RSA Team 8/29 & 8/30

5 Conduct assessment analysis
and prepare report of findings. RSA Team 8/30

6 Present assessment findings to 
Project Owner/Design Team. Consultant Team TBD

7 Project Owner/Design Team 
prepares formal response. H-GAC and COH TBD

8 Incorporate findings into the 
project when appropriate. H-GAC and COH TBD

FHWA RSA Process

RSA Process



RSA Process



Walk and Bike Audits
Same 8-step 

Process

RSA team should include people 
familiar with ped/bike needs

Field reviews include walking/biking. 
Therefore, observations are from 

ped/bike perspective 
Crash history may focus 

on ped/bike crashes

Source: FHWA Pedestrian and Bicyclist Road Safety Audit (RSA) Guide and Prompt Lists 
(FHWA-SA-20-042)



RSA Process

Network 
Screening

Diagnosis
Select 

Countermeasures

Economic 
Appraisal

Prioritize 
Projects

Safety 
Effectiveness 
Evaluation



RSAs
 FHWA RSA Webpage
 FHWA Road Safety Audits Guidelines (FHWA-SA-06-06)

• Chapter 7 and Prompt List 6

 FHWA Pedestrian and Bicyclist Road Safety Audit (RSA) 
Guide and Prompt Lists (FHWA-SA-20-042)

• Appendix B

Safety Fundamentals
 FHWA Road Safety Fundamentals (FHWA-SA-18-003)
 USDOT National Roadway Safety Strategy
 Highway Safety Manual

Resources – RSA Fundamentals

https://highways.dot.gov/safety/data-analysis-tools/rsa/road-safety-audits-rsa
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-08/FHWA_SA_06_06.pdf
https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa20042.pdf
https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa20042.pdf
https://rspcb.safety.fhwa.dot.gov/RSF/default.aspx
https://www.transportation.gov/nrss/2023-progress-report
https://highways.dot.gov/safety/data-analysis-tools/highway-safety-manual


Network Screening is…
“a process for reviewing a 
transportation network to identify 
and rank sites from most likely to 
least likely to realize a reduction in 
crash frequency with implementation 
of a countermeasure.”

Network screening can also be used 
to formulate and implement a policy, 
such as prioritizing the systemwide 
deployment of selected, low -cost 
countermeasures.

Traditional

Systemic



Crosstimbers Street



Network Screening – Step 1

Traditional

Systemic



Traditional and Systemic

Network 
screening

Diagnosis 
(and field 
review)

Select 
counter-

measures
Economic 
appraisal

Prioritize
projects

Fund and 
design

Safety 
effectiveness
evaluation

Select 
counter-

measures

Identify 
candidate 
locations

Estimate 
BCA

Prioritize 
projects

Review in 
field

Fund and 
design

Implement 
and 

monitor

Traditional Approach

Systemic Approach

Identify site - specific countermeasures at high - crash locations

Deploy low - cost countermeasures systemwide



Network Screening – Step 2

Within the region, nearly 40% of 
all crashes and more than 25% of 

fatalities occur at intersections.



Network Screening – Step 3

Useful if BCR is a priority



Network Screening – Step 3



Network Screening – Step 4

Simple, used for 
intersections



Network Screening – Step 5

1) Common sense: Are the results what we expected?
2) Reliability: Is the underlying data we used reliable?
3) Validity: Are the selected performance measures good 

indicators of our priorities?



1. Objective: Rank intersections based on their potential for crash 
reduction.

2. Process:
1. Organize into groups of four (or five)
2. Review intersection reference population table
3. Select performance measures
4. Rank intersections
5. Evaluate results
6. Write down top 3 to 5 intersections (for use later)

Network Screening – Practice Exercise
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# 0_IntName Control Class TEV Rate Total K A B C O U Total Cost
1 Yale Signal Arterial - Arterial 25,000 111.4 61 3 10 48 191 4,486,100$           
2 Main Signal Arterial - Arterial 20,000 91.3 40 2 3 11 23 1 120 5,051,900$           
3 Oxford Stop Collector - Arterial 15,000 88.3 29 4 7 16 2 92 4,230,200$           
4 Castor Stop Collector - Arterial 15,000 51.8 17 1 1 6 9 53 2,142,800$           
5 Airline Signal Arterial - Arterial 30,000 141.6 93 2 3 6 18 61 3 268 36,225,200$         
6 I-45 SBFR Signal Highway - Arterial 40,000 157.5 138 2 3 12 29 86 6 401 38,987,100$         
7 I-45 NBFR Signal Highway - Arterial 45,000 45.7 45 1 1 10 30 3 132 16,510,900$         
8 Fulton Signal Arterial - Arterial 20,000 248.9 109 5 5 18 78 3 349 12,810,000$         
9 Bauman Signal Arterial - Arterial 15,000 161.3 53 2 7 14 28 2 171 8,522,100$           

10 Rosewell Stop Collector - Arterial 15,000 45.7 15 2 6 7 47 4,135,400$           
11 Helmers Signal Arterial - Arterial 15,000 76.1 25 1 7 16 1 68 2,985,800$           
12 Irvington Signal Arterial - Arterial 30,000 126.3 83 1 1 7 27 44 3 255 23,039,800$         
13 Hardy SB Signal Highway - Arterial 30,000 108.1 71 1 3 18 47 2 216 19,917,500$         
14 Hardy NB Signal Highway - Arterial 30,000 127.9 84 3 8 20 50 3 269 11,397,300$         
15 Schneider Stop Collector - Arterial 15,000 121.8 40 1 4 12 22 1 112 6,746,700$           
16 West Stop Collector - Arterial 15,000 9.1 3 1 1 1 5 411,700$               
17 Jensen Signal Arterial - Arterial 25,000 95.0 52 1 6 14 28 3 174 8,131,000$           
18 Curry Stop Collector - Arterial 15,000 112.6 37 1 1 11 24 109 3,626,000$           
19 I-69 SB Signal Highway - Arterial 25,000 226.5 124 1 4 21 44 52 2 391 31,858,500$         
20 I-69 NB Signal Highway - Arterial 25,000 45.7 25 1 4 8 9 3 71 3,605,900$           
21 Magna Stop Collector - Arterial 10,000 100.5 22 4 6 9 3 66 3,874,600$           
22 Hirsch Signal Arterial - Arterial 15,000 106.5 35 1 14 19 1 94 4,618,200$           

Crashes PersonsLocation





Network Screening
 HSM Chapter 4
 City of Houston Vision Zero
 City of Houston Vision Zero High Injury Map
 H-GAC Transportation Safety Program
Systemic Approach
 TxDOT SHSP
 FHWA Systemic Approach to Safety
 Quick Start Guide Systemic Safety Analysis (FHWA -SA-17-009)

Resources – Network Screening

https://www.houstontx.gov/visionzero/
https://www.arcgis.com/apps/webappviewer/index.html?id=20ce5ce400ff421cb28c09e96815dd2b&extent=-10691326.9655%2C3438738.5232%2C-10577512.2304%2C3516092.7958%2C102100
https://www.h-gac.com/transportation-safety-program
https://www.texasshsp.com/
https://highways.dot.gov/safety/data-analysis-tools/systemic
https://highways.dot.gov/safety/data-analysis-tools/systemic/quick-start-guide-systemic-safety-analysis


Diagnosis is…
“the identification of the causes of 
the collisions and potential safety 
concerns or crash patterns that 
can be evaluated further.”

The activities included in the 
diagnosis step provide an 
understanding of crash patterns, 
past studies, and physical 
characteristics before potential 
countermeasures are selected.



Step 1 - Safety Data Review
 Descriptive statistics of crash conditions (e.g., counts of 

crashes by type, severity, or roadway or environmental 
conditions)

 Crash locations (i.e., collision diagrams, condition 
diagrams, and crash mapping using Geographic 
Information Systems (GIS) tools).

Diagnosis – Step 1
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https://www.nhtsa.gov/resear
ch-data/fatality -analysis-

reporting -system-fars
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https://cris.dot.state.tx.us
/public/Query/app/home
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Power BI Crash History 
Diagnosis Dashboard

 Data > > >  Information

 C RIS data  vs C rash Reports



Step 2 - Assess supporting documentation
 Current traffic volumes for all travel modes
 As-built construction plans and design criteria
 Inventory of field conditions
 Land use mapping
 Recent transportation studies
 Anecdotal information about travel through the site

Diagnosis – Step 2
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Diagnosis – Step 2



Step 3 - Assess field conditions
 HSM Appendix 5B - Site Characteristic Consideration
 HSM Appendix 5D - Field Review Checklist

Diagnosis – Step 3



Diagnosis – Step 3
Geometry
Sight 
distance 

Stopping, intersection, and decision sight distances are 
appropriate.

Turning radii 
or tapers 

Turning radii and tapers are adequate dimensions.

Curb  Median, curbs, and channelization are appropriate.

Pavement 
Pavement is free of defects and there is adequate skid 
resistance.

Drainage 
The roadway does not flood nor is there water ponding in 
the vicinity of the intersection.

Alignment 
Horizontal alignment, vertical alignment, and cross -slope are 
appropriate (no lane shifts or drainage issues).

Edge 
treatment 

Edge treatments are the appropriate type and dimension.

Context

Driveways 
Driveway spacing and access restrictions in the vicinity of the 
intersection are appropriate.

ADA 
compliance 

Sidewalk, ramp, and/or crosswalk facilities are ADA 
compliant.

Alternative 
modes 

There are no concerns regarding alternative modes 
(considering intersection context and surrounding land uses).

Vulnerable 
user volume 

There are no concerns regarding vulnerable user groups 
(considering intersection context and surrounding land uses).

Heavy 
vehicles 

There are no concerns regarding heavy vehicles, truck 
maneuvers, or emergency vehicles.

Operation

Speed  Posted speed is appropriate for road class and context.

Lighting 
Roadway and intersection lighting is adequate during dark 
and rain conditions.

Pavement 
markings 

Vehicle pavement markings are appropriate and clearly 
visible.

Signs 
Overhead and ground -mounted signs appropriately located 
and clearly visible.

Capacity, 
delay, and 
queuing


Intersection capacity and storage is adequate (no cycle 
failure and queues stored in turn pockets).

Approach 
lanes 

Approach lane configurations accommodate intersection 
traffic.

Signals 
Signal heads are appropriate with regard to number, 
locations, and visibility.

Turn type 
Left-turn type is appropriate with regard to volume, speed, 
and sight distance.

Clearance 
interval 

Yellow and red times an appropriate duration (considering 
speed and crossing distance).

Intersection 
control 

Intersection control appropriate (considering warrants).



1. Objective: Identify potential safety concerns at 3 high -crash 
intersections.

2. Process:
1. Organize into groups of four
2. Determine 2 to 3 intersections for further review
3. Examine crash history information (request PowerBI handout)
4. Assess field conditions (use online (App) maps to review aerial)
5. Write down 5 observations at each intersection (for use later)

Diagnosis – Practice Exercise





Crash History Observations (by Intersection)



 HSM Appendix 5B and 5D
 C ity of Houston Vision Zero C rash Dashboard
 H- G AC  Regional C rash Data  Viewer
 TxDO T C RIS C rash Q uery Tool
 TxDO T C RIS Standard Extract File Specification
 TxDO T C rash Data  Visualizations
 FHWA Signalized Intersections Informational G uide (FHWA - SA-13-027)

• C hapter 6 – Safety Analysis Methods

Resources – Diagnosis

https://mycity.maps.arcgis.com/apps/dashboards/1fa762632db9400d8dce1c9cc8c2e76a
https://datalab.h-gac.com/crash/
https://cris.dot.state.tx.us/public/Query/app/home
https://www.txdot.gov/data-maps/crash-reports-records/crash-data-analysis-statistics.html
https://tableau.txdot.gov/views/CRISCrashTreeDashboardforTxDOT_gov/CrashTreeAnalysis?%3Aembed=y&%3AisGuestRedirectFromVizportal=y
https://safety.fhwa.dot.gov/intersection/signal/fhwasa13027.pdf


Te
ch

ni
ca

l R
es

ou
rc

es

Start Here

https://www.trb.org/Main/Blurbs/152868.aspx


N
C

H
R

P 
R

ep
or

t 5
00



Countermeasure Selection is…
the identification of improvements 
to address the respective 
contributing factors (observed 
during diagnosis).

A “countermeasure” is a roadway 
strategy intended to decrease 
crash frequency or severity



Step 1 – Identify Contributing Factors
 Perspectives to Consider (Haddon Matrix)
 Contributing Factors for Consideration
Step 2 - Select Potential Countermeasures
 Identify factors contributing to the cause of crashes at 

the subject site
 Identify countermeasures which may address the 

contributing factors; and
 Conduct cost-benefit analysis, if possible, to select 

preferred treatment(s) ( Economic Evaluation).

Countermeasure Selection



Countermeasure Selection – Perspectives



Countermeasure Selection – Factors

Examples of contributing factors associated with a 
variety of crash types are provided in the following 
HSM Section 6.2.2.

Example here regarding pedestrian/bicycle crashes.

Crash history will tell you what
occurred, contributing factors focus 
on why a crash occurred. Field 
observations and officer narratives 
and are particularly informative.



Countermeasure Selection – Factors
Exhibit 6-16. Crash types commonly 
identified, possible causes, and 
associated treatments.

FHWA Signalized Intersections 
Informational Guide (FHWA -SA-13-027)
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Countermeasures – CMF Clearinghouse

Source: FHWA



Countermeasures – FHWA Proven

FHWA PSCs are a collection of 28 
countermeasures and strategies effective in 
reducing roadway fatalities and serious injuries.



Countermeasures – DOT & HSIP

FDOT Complete Streets Explorer 
Tool

ODOT HSIP Countermeasure 
AppendixTxDOT HSIP Work Codes

https://experience.arcgis.com/experience/f0123d7bb9dd4b96a36c5d7951b75193/page/Explorer-Tool-/
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Countermeasures – City IDM

Chapter 17, Pedestrian, Bicycle, 
and Transit Design Requirements

Page 15-15,  Safety Analysis

Page 15-16,  C orridor Analysis



Countermeasures – ITE

Thoroughfare Speed Management

Table 10.1 Pedestrian and 
Bicycle Features at Signalized 
Intersections



Countermeasures – FHWA Intersection Guide

Exhibit 9-4. Summary of issues for curb extensions.



1. Objective: Identify improvements to address safety concerns at 
two high -crash intersections.

2. Process:
1. Organize into groups of four
2. Determine 1 to 2 intersections for further review
3. Review observations and further evaluate contributing factors
4. Select countermeasures at each intersection
5. Organize an observation -improvement table at each intersection

Countermeasure Selection – Practice Exercise



Desktop Observations (Airline)



Field Observations (Airline)



Field Observations (Airline)



Engineering Countermeasures (by Intersection)



Site - Specific
 City of Houston IDM
 ITE Complete Streets
 FHWA Signalized Intersections Informational Guide (FHWA-SA-13-027)

• Chapter 6 – Safety Analysis Methods
• Summary of Issues table (by treatment)

 USDOT Moving to a Complete Streets Design Model: Appendix 2: Key Resources and 
References

Systemic
 FHWA Proven Safety Countermeasures webpage
 Low-Cost Safety Enhancements for Stop-Controlled and Signalized Intersections

(FHWA-SA-09-020)
 DOT Resources (such as TxDOT and FDOT)

Resources – Countermeasure Selection

https://www.houstonpermittingcenter.org/office-city-engineer/design-and-construction-standards#agency-links-1471
https://www.ite.org/technical-resources/topics/complete-streets/
https://safety.fhwa.dot.gov/intersection/signal/fhwasa13027.pdf
https://highways.dot.gov/safety/proven-safety-countermeasures
https://safety.fhwa.dot.gov/intersection/signal/fhwasa09020.pdf
https://experience.arcgis.com/experience/f0123d7bb9dd4b96a36c5d7951b75193/page/Resources/


CMF Selection - Clearinghouse

Source: FHWA



CMF Selection - Context

• Area type

• Roadway type

• Intersection type/geometry

• Traffic control

• Traffic volume

• Crash type

• Crash severity



CMF Selection - Quality
• Quality is very important

• Can result in incorrect project selection

Source: Crossroads



Countermeasure Selection Examples
• Total crashes (2022): 555,229 (73% urban)

• % KA: ~4%



Countermeasure Selection Examples -
What information do we need?
• Crash history and descriptive statistics

• Collision diagram

• Field conditions/operations

Source: Oregon 
DOT



Countermeasure Selection Example 1
• Rural road 

• Speed limit : 50 mph

• Minor road stop -controlled

• AADT: 2300 (FM 1236), 350 ( Jeske Rd)

• No horizontal l and vertical curves

• No lighting



Example 1 - Crash History
• Total recorded crashes: 10 (5 -year)

• Predicted crashes: 2 (5-year)



Example 1 - Why are these crashes 
happening?

• Speeding

• Unaware of the presence of intersections

• Roadside obstructions

• Dark conditions



Example 1 - What CM would  you propose?

• Supplement STOP sign with Flashing Beacon (FB)

• Overhead FB

• Advance warning signs (with or w/o FB)

• Intersection illumination

• Clear roadside obstructions

• Transverse rumble strips



Example 1 - What CM would  you propose?



Countermeasure Selection Example 2
• Urban road

• Speed limit : 30 mph

• Signal-controlled

• AADT: 3,300 (39 th), 2,550 (Ave O)

• Parking allowed

• Spotty illumination



Example 2 - Crash History
• Total recorded crashes: 75 (5 -year)

• Predicted crashes: 3 (5-year)

• 2 bicycle crashes

• 47 same direction cashes in WB direction

20+ left -thru 
crashes



Example 2 - Why are these crashes 
happening?

• Speeding

• Disregard signal

• Turns from wrong lane

• Unsafe backing

• Driver impatience

• Unsafe lane change 



Example 2 - What CM would  you propose?

• Add pavement arrows

• Lane control sign

• Signal timing

• Increase signal conspicuity

• Better  parking management

• Intersection illumination



Example 2 - What CM would  you propose?



Countermeasure Selection Example 3
• Urban road

• Speed limit : 35 (FM 1960) & 45 (Hwy 321) mph

• Signal-controlled

• AADT: 15,000 (FM 1960) & 20,700 (Hwy 321)

• Safety illumination

• Business on all corners



Example 3 – Crash History
• Total recorded crashes: 86 (5 -year)

• Predicted crashes: 15 (5-year)

• 15 driveway -related crashes

• K crash due to police chase



Example 3 - Why are these crashes 
happening?

• Speeding

• Disregard signal

• Diver inattention/impatience

• High traffic volume

• Presence of driveways



Example 3 - What CM would you propose?

• Signal timing

• Yellow and red clearance time

• Increase signal conspicuity

• Install ped signals/crosswalks

• Consolidate/relocate driveways



Example 3 - What CM would you propose?



Countermeasure Selection Example 4
• Urban diamond interchange

• Speed limit : 35 ( Crosstimbers) & 45 (FR) mph

• Signal-controlled

• AADT: 12,000 ( Crosstimbers) & 3000/7000 (FR)

• Bike lanes



Example 4 – Crash history
• Total recorded crashes: 149 (5 -year)

• K: angle crash at west terminal (SB -WB)

• 60% angle and 16% rear end crashes



Example 4 - Why are these crashes 
happening?

• Speeding

• Disregard signal

• Diver inattention/impatience



Example 4 - What CM would you propose?

• Signal timing

• Yellow and red clearance time

• Increase signal conspicuity

• Law enforcement



Economic Appraisal is…
“performed to compare the 
benefits of potential crash  
countermeasure to its project 
costs.”

Two types of 
economic appraisal



 Benefit- cost ratios (B/C ) indicate the cost effectiveness of 
a  project.

 Safety benefits are the monetized value of annual 
savings in preventable crash costs,  reported in present 
value.

 C osts primarily refer to construction cost.
 While B/C  does not establish the need (or lack of need) 

for a  project,  it can be a  useful tool for comparison and 
prioritization of projects.  

Benefit -Cost Analysis (BCA)



BCAs are often a component of 
funding applications,  as a  tool for 
prioritizing projects.  Therefore,  
the BC A methodology should 
a lign with the funding provider 
(USDO T,  TxDO T,  H- G AC ).

BCA Methodology - USDOT

https://www.transportation.gov/mission/office-secretary/office-policy/transportation-policy/benefit-cost-analysis-guidance


BCA Methodology - HSIP

Source: TxDOT’s HSIP guidelines (year 2021)

Safety Benefits (B) = The monetary benefit of 
a safety improvement is equal to the cost of 
crashes prevented by the improvement.

The present worth of project benefits 
over its service life (B) is the 
amortized sum of annual savings (S).



Economic Appraisal - Implementation

https://www.fhwa.dot.gov/federal-aidessentials/catmod.cfm?id=3


Key Ingredients
Fundamentals • Familiarity with FHWA’s RSA process

• Early coordination of field review schedule
• Frequent and clear communication with RSA team
• Timely production of RSA recommendations/report

Technical 
Expertise

• Expertise with safety countermeasures and 
intersection design /operations

Local 
Knowledge

• Familiarity with RSA locations, agency staff , and 
agency design preferences



Survey – Training Evaluation



Thank You!
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