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What If Overnight…
 18,000 more miles of shoulders and rumbles
 1,000 curves improved
 20 new J-turns
 Save 225 lives/year





Data Driven Safety Analysis

Source: FHWA



Level of Analysis

 Average Crash Frequency
 Crash Rate
 Equivalent Property Damage Only (EPDO) Avg 

Crash Frequency
 Severity Index
 Predicted Crash Frequency
 Expected Average Crash Frequency
 Level of Service of Safety (LOSS)





The HSM summarizes best 
science and research in 
quantitative safety

• Synthesis of 
previous 
research

• New research 
commissioned by 
AASHTO and 
FHWA  (peer 
reviewed through 
the National 
Academies)



The HSM 
provides 
‘substantive 
safety’ 
information



Safety Performance Functions
(SPF)

 Mathematical model that estimates the expected average 
crash frequency for a base condition



Predicting Safety 
Performance 

Lane Width
Shoulder Width and Type
Curve Length and Radius
Presence of Spiral
Superelevation
Grade
Roadside Design

Driveway Density
Centerline Rumble Strip
Passing Lanes
Two-way Left turn Lane
Lighting
Automated Speed 

Enforcement

N = AADT x L x 365 x 10-6 x e(-0.312)
CMFs for the following:
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Example Scenario
Intersection A Intersection B

Expected 10 20 
Predicted 4 22 
Potential Safety
Improvement (PSI) 6 -2 (0) 



HSM Spreadsheets
Limitations
Segmentation
Data Intensive
Alternative analysis
Time



Crash Prediction Tool
Rural Two-Lane Highways Only
Network Screening and Project 
Analysis
Utilizes TMS Data
Automates analysis



Showcase













Level of Service for Safety
(LOSS)

LOSS 1: PSI <= 0
LOSS 2: PSI 0 - 10%
LOSS 3: PSI 10% - 50%
LOSS 4: PSI 50% - 90%
LOSS 5: PSI 90% - 100% (Top 10% Statewide) 



Additional Features

Edit Existing Roadway Data
Shoulder Width / Type
AADT
Scenario Analysis



Other Resources
 SHSP (Blueprint)

 Crash Summary/Browser

 Crash Statistic Map

 Traffic Safety Lists

 Systemic Improvements (in progress)

 Road Safety Assessments



FHWA Proven Safety 
Countermeasures

Source: FHWA



FHWA Proven Safety 
Countermeasures

Source: FHWA



The Right Solution
 Be diligent. Let data lead you to the answer. 

 Goal:  Maximum reduction in fatalities and serious injuries



Considerations
 You only have so much money.

 Data driven analysis doesn’t have to be complicated.

 Data driven analysis isn’t a promise.

 Traffic and roadway data matters (not just crash data).

 What’s best for one region may not be best for another.

 Be critical of a B/C less than 6:1 (using updated crash costs).

 Consider maintenance costs



Access to TMS
TMS DataZone Website:
Available to external customers: http://datazone.modot.org/
Safety Data Access:
Contact Mike Henderson or Eva Voss, MoDOT Transportation 

Planning
Contact Information:
 Ray Shank
 (573) 526-4293

raymond.shank@modot.mo.gov


