
Carlos Sun, Praveen Edara, Yaw Adu-Gyamfi 

University of Missouri  

Missouri Center for Transportation Innovation 

1 

Data-Driven Safety Training 

Freeway Segment Safety Analysis 



Outline 
1 Safety analysis methodology and segmentation 
2 Data requirements 
3 Laclede I-44 example 
4 Laclede I-44 solution 
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ISATe  
General steps 
• Main worksheet – enter general and crash data 

descriptions 
• Hit “Clear” button before starting input for new site 
• Input Freeway Segments 
• Main worksheet – Perform Calculations 
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Main Worksheet 
• General information 

• project description 
• contiguous years of analysis 2012-2014 

• Crash data description 
• freeway segments - 2012-2014 

• ramp segments and terminals – not part of the example 
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ISATe  
• General Information – Main worksheet 

• project, analyst, date, area, analysis years 
• observed crash years 
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Input Freeway Segments 
• Basic roadway data 
• # of through lanes – 4 
• Freeway segment description – Station 120+07.71 
• Segment length – 1.1 miles 
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Input Freeway Segments 
Cross Section  
Data 
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Input Freeway Segments 
Roadside Data 
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Input Freeway Segments 
Ramp Access 
Data 
EB/ 
Increasing 
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Input Freeway Segments 
Ramp Access 
Data 
WB/ 
decreasing 
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Input Freeway Segments 
• Freeway Segment AADT 
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Input Freeway Segments 
EB/Increasing Ramps 
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Input Freeway Segments 
WB/decreasing Ramps 
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Output Summary 
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Presenter
Presentation Notes
Note the sensitivity of the analysis.  Particularly for fatals.  if reporting out on a crashes per year basis you'd say we wouldn't expect a fatal to occur.  but when you add the temporal study period aspect, the fatal crash impact shows up.



Output Summary 
• Predicted average total crashes = 4.8 crashes/year 
• FI (KAB) = 0.799 crashes/year 
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Presenter
Presentation Notes
Note the previous Output Summary only displayed one decimal digit. So FI(KAB) sums to 0.799 instead of 0.7



Output Summary 

16 



Missouri Severity 
KABCO 
• K – fatal 
• A – disabling 
• B – evident, non-disabling 
• C – probable, not apparent 
• O – property damage only 
• if FI = KAB 

• MV = 1.016 crashes/year 
• SV = 1.380 crashes/year 
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Output Freeway Segments 
• CMFs 

• SV vs MV 
• ENR vs EXR 

• e.g. outside 
shoulder 8 vs 10 
ft 

• e.g. shoulder 
rumble strip 
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Output Freeway Segments 
• Various EB outputs, include MV, SV, FI, PDO,  
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MV Expected 
Crash  Frequency 
FI only 
 
Low 
overdispersion 
 
Expected close to  
Predicted  



Output Freeway Segments 
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SV Expected Crash  
Frequency 
FI only 
 
Also low 
overdispersion 
 
Expected close to  
Predicted  



Missouri Calibration 
Urban Four-Lane Freeway Segments (FI SV) 0.60 
Urban Four-Lane Freeway Segments (FI MV) 0.71 
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FI only 
• MV predicted crashes x C = 1.016 x 0.6 = 0.610 crashes/year 
• SV predicted crashes x C = 1.380 x 0.7 = 0.980 crashes/year 



Missouri Severity Distribution 
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Site type Fatal 
Severe 
Injury 

Minor 
Injury PDO FI 

Urban Four- and Six-
Lane Freeway Segments  0.004 0.022 0.216 0.759 0.241 

• HSM predicted crashes x MO distribution/proportions 
• 4.8 crashes/year x MO distribution/proportions  
• can also apply MO calibration factors by severity 

MO Severity Dist. Fatal 
Severe 
Injury 

Minor 
Injury PDO FI 

HSM predicted  0.0192 0.1056 1.0368 3.6232 1.1568 

Presenter
Presentation Notes
Calibration factors by severity (FI/PDO) and vehicle MV/SVSo need to multiply by one of the 4 relevant appropriate calibration factor 
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