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Introduction and Background
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Å Observed crashes, 

crash rates, equivalent 

property damage only 

(EPDO)

Å Compare performance 

using EPDOs

Å Fatal = 10

Å Injury = 5

Å PDO = 1

Traffic Safety: What have we done?

?

Is there a better way?



ÅHelps agencies quantify 

the safety impacts of 

transportation decisions

Å4 parts:
A: Fundamentals and human factors

B: Roadway safety management

C: Predictive analysis

D: Crash modification factors
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Highway Safety Manual



Quantify average crash frequency based on 

similar sites
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Safety Performance Functions (SPFs)
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ÅMathematical model

ÅPredicts average of 

sites

ÅNonlinear ïnot a rate

ÅDeveloped for specific 

site types



ÅMassDOT total crashes 
SPF for District 6 urban, 
2-lane, undivided 
segments
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ÅPredicted crashes for 
0.75 mile segment with 
10,000 ADT
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SPF Example

1.38
crashes/

year



ÅMultiplicative factor for calculating expected 

crashes after treatment implementation

ÅCMF > 1 indicates an increase in crashes

ÅCMF < 1 indicates a reduction in crashes

ÅPercent crash reduction: 100Ĭ(1.00ïCMF)

ÅA CMF of 0.77 results in 23% crash reduction

ÅA CMF of 1.10 results in 10% crash increase
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CMF Characteristics



ÅBefore period expected 
crashes/year

Å2 cross-median (CM) 

Å5 PDO

ÅApplicable CMFs

Å0.28 for CM crashes 

Å1.6 for PDO crashes
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CMF Example ïMedian Cable Barrier

ÅExpected CM and PDO crashes after treatment
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Source: Road Safety Audit ïMajor Highway Median 

Cross-Over Crashes ïI-495 Middleborough, March 2009



Resources for SPFs and CMFs


