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Learning ODbjectives

®" CRF Background
— Define CRF
— ldentify Sources of CRFs
— Differentiate between a CRF, CMF and AMF
— Describe the use and misuse of CRFs
— ldentify Users of CRFs
— Calculate the Confidence Interval for a CRF

— Explain how CRFs are used to estimate the safety
effects of highway improvements
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What Is a Crash Reduction Factor?

A crash reduction factor (CRF) Is a
number indicating the percent reduction in
crashes that would be expected after
Implementing a countermeasure.
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Interpreting CRFs

CRF =15

Decreased
Crashes

CRF =-11

Increased
Crashes
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Example: Increasing the yellow change
interval at signalized intersections is
associated with a CRF of 15. This indicates
a 15 percent reduction in the expected
crash frequency if the vyellow change
interval is increased.

Example: Reducing shoulder width from 6ft
to 2ft is associated with a CRF of -11 on
two-lane rural roads. This indicates an 11
percent increase in the expected crash
frequency if shoulders are reduced.
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Introduction
This isswe brief documents estimates of the crash reduction that might be expected if a
specific or group of isimp i with respect to
intersection crashes. The crash reduction estimates are presented as Crash Reduction Factors
{CRFs).
Traffic and other P p can use the information contained
in this issue brief when asking the following types of question: Which countermeasures
might be idered at the signalized | ion of Maple and Elm streets, an Intersection

experiencing a high number of total crashes and left-turm crashes? What change in the
number of total crashes and left-turn crashes can be expected with the implementation of the
various countermeasures?

Crash Reduction Factors
A CRF is the percentage crash reduction that might be expected after implementing a "

given countermeasure. In some cases, the CRF is negative, e the implementation of a
countermeasure is expected to kead to a percentage increase in crashes.

Report No. FHWA-SA-08-011

Onae CRF estimate is provided for each countermeasure, Where multiple CRF estimates wiene i
available fram the literature, selection eriteria were used ta chaose which CRFs ta include in U'S' Depa_rtment Of Tra_n_spon_aﬂon
the Issue brief: Federal Highway Administration September 2008

Firstly, CRFs frarm studies that teok inte acceunt regression 1o the mean and changes
in traffic volume were preferred over studies that did not.

Sacandly, CRFe fram studies that providad additional infarmation about the
eonditions under which the countermeasure was applied (e.g. road type, area type)
wene preferned over studies that did not

‘Where these criteria could not be met, a CAF may still be provided. In these cases, itis
recognized that the reliability of the
best available at this time. The CRFs in
information becomes available.

of the CRF is low, but the estimate is the
xeLie brief may be periodically updated as new

The Deskrap Reference far Countermeasires liss all of the CRF included in this issue brief, and
‘ adds many ather CRFs available in the literature. A few CRFs found in the literature were not

includded in the Desktap Reference. These CRFs were considered to have too large a range of

@

UL, Department of Transportation detail for the CRF to be useful.
Federal Highway Admissitration

oo large a standard errer 1o be meaningful, or the eriginal research did net provide sufficient

A CRF should be regarded as a generic estimate of the of The
Hr estimate is o useful guide, but it i y to appily engineering judgment and to consider

site-specific environmenta, traffic valume, traffic mix, grometric, and operational conditions which

TOOLBOX OF COUNTERMEASURES August 2008
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CRF Characteristics

point estimate (standard error)reference

Example: 42(18)!
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Point Estimate

Countermeasure(s) Crash Area All Pedestrian
Severity Type Crashes
Convert two-way to all-way STOP control All Urban 39°
Improve lighting at intersection Fatal 78(87)

18)1
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Standard Error

Countermeasure(s) Crash Area All Pedestrian
Severity Type Crashes
Convert two-way to all-way STOP control All Urban 39°

78(87)

Improve lighting at intersection Fatal

42
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Reference

Countermeasure(s) Crash Area All Pedestrian
Severity Type Crashes
Convert two-way to all-way STOP control All Urban 39°
Improve lighting at intersection Fatal 78(87)
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http://safety.fhwa.dot.gov/tools/crf/

CRF Categories

® Crash Severity
® Site Condition
® Crash Type
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CRF Category: Crash Severity

Countermeasure(s) Cras!: Control | Area |Configuration All Left-turn | Rt-angle | Rear-end | Sideswipe | Other Dailp;r‘a.rg%tq{fr::%me
Severity Type Crashes Crashes | Crashes | Crashes | Crashes | Crashes (vehicles/day)
A ARDWAR N . : »
Install signals All No Signal 33 38% T
All No Signal 38° 74° 22° d 22° | <5,000/lane (Total)
All No Signal 207 43° 20° C 207 | >5,000/lane (Total)
All No Signal| Rural 15%
Fatal | No Signal 38%
Fatal/Injury Stop Urban 3-Leg 14(32)? 34(45)" | -50(51)*' 11,750-42,000 /
900-4,000
Fatal/Injury Stop Urban 4-Leg 23(22)* 67(20)"" | -38(39)" 12,650-22,400 /
2,400-3,625
PDO [ No Signal -15%
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CRF Category: Site Condition

Countermeasure(s) Cras!'l Control | Area |Configuration All Left-turn | Rt-angle | Rear-end | Sideswipe | Oth Dailp;r‘a.rg%ﬂ%%me
Severity Type ashes Crashes | Crashes | Crashes | Crashes | Crash (vehicles/day)
[ iy . igr . » i
Install signals All No Signal 33" 38% j  50%
All No Signal 38° 74° 22° d 22° | <5,000/lane (Total)
All No Signal 20° 43° 20° C 207 | »5,000/lane (Total)
All No Signal| Rural 15%
Fatal | No Signal 38%
Fatal/Injury Stop Urban 3-Leg 14(32)? 34(45)" | -50(51)*' 11,750-42,000 /
900-4,000
Fatal/Injury Stop Urban 4-Leg 23(22)" 67(20)"" | -38(39)" 12,650-22,400 /
2,400-3,625
PDO [ No Signal -15%
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CRF Category: Crash Type

Countermeasure(s) Cras!'l Control | Area |Configuratio All Left-turn | Rt-angle | Rear-end | Sideswipe | Other Dailp;r‘a.rg%t‘l{fr::%me
Severity Type Crashes Crashes | Crashes | Crashes | Crashes | Crashes (vehicles/day)
A ARDWAR N > : »
Install signals All | No Signal 336 38% j  50%
All No Signal 38° 74° 22° d 22° | <5,000/lane (Total)
All No Signal 207 43° 20° C 207 | >5,000/lane (Total)
All No Signal| Rural 15%
Fatal | No Signal 38%
Fatal/Injury Stop Urban 3-Leg 14(32)*' 34(45)*' | -50(51)* 11,750-42,000 /
900-4,000
Fatal/Injury Stop Urban 4-Leg 23(22)* 67(20)"" | -38(39)" 12,650-22,400 /
2,400-3,625
PDO [ No Signal -15%
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Terminology

® Crash Modification Factor
" CMF Relationship to CRF
CMF =1 - (CRF/100)

® Accident Modification Factor
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Use and Misuse of CRFs

® Combining CRFs
® Site Conditions
® Crash Type & Crash Severity
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CRF Users

" Highway Safety Engineer

® Traffic Engineer

" Highway Designers

" Transportation Planners

" Transportation Researchers
" Managers
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CRF Resources

® Desktop Reference & Issue Briefs

" Highway Safety Manual

" SafetyAnalyst

" [nteractive Highway Safety Design Model
" TRIS
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Confidence Interval

Confidence Interval =
CRF = Cumulative Probability * Standard Error
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CRF

Confidence Interval = CRF + Cumulative Probability * Standard Error

Countermeasure(s) Crash Area All Pedestrian
Severity Type Crashes
Convert two-way to all-way STOP control All Urban 39°
Improve lighting at intersection Fatal 78(87)

18)1
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Cumulative Probabillity

Confidence Interval = CRF + Cumulative Probability * Standard Error

Confidence Interval Cumulative Probabillity
90 percent 1.645
95 percent 1.960
99 percent 2.5/6
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Standard Error

Confidence Interval = CRF + Cumulative Probability * Standard Error

Countermeasure(s) Crash Area All Pedestrian
Severity Type Crashes
Convert two-way to all-way STOP control All Urban 39°
Improve lighting at intersection Fatal 78(87)
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Summary

" Definition

" CRF Characteristics

" CRF Categories

" Terminology

® Use and Misuse of CRFs
" CRF Users

" Resources

® Confidence Interval
(A

s~ SAFETY AND OPERATIONS: *_ US.Department

® 22T TEAMING FOR SUCCESS g o Forsporiion
Federal Highway
Administration




Learning ODbjectives

" Applying CRFs
— Describe 6-step Crash Mitigation Process
— Diagnose Safety Issues
— Estimate Crashes for “Do Nothing” Scenario

— Estimate Change in Crashes if Treatment is
Installed

— Estimate Net Benefit of Treatment
— Estimate Annualized Costs
— Calculate Benefit-to-Cost Ratio
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Case Studies

" Roadway Departure
® Pedestrian
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Wrap-up

®" Now Avalilable

= Coming Soon...

® Evaluation

® Contact Information
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Now Available

" NHI Courses
— Application of CRFs (FHWA-NHI-380093)
— Science of CRFs (FHWA-NHI-380094)

® Public Roads Article
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Coming Soon...

" CRF Clearinghouse
— Query Tool
— Submission Tool
— CRF 101
— Resources
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Thank you!!!

John McFadden
Safety & Design TST
410-962-2482

john.mcfadden@fhwa.dot.gov

Office of Safety Website:
http://safety.fhwa.dot.gov
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