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Correctable Crashes



Crash Data Cycle

Reported Crash
• Electronic Crash Report

Highway Safety Motor Vehicles
• Florida Integrated Report Exchange System 

(FIRES)

Data Systems
• Crash Analysis Reporting System (CARS)
• Signal 4 Analytics (S4)
• Crash Data Management System (CDMS)

Access to End 
Users



Practical Example
Access Management



Access Management Example

 Convert 7-lane center 
turn lane road section 
and implement raised 
medians with turn lanes 
at CR-491 from Truman 
Boulevard to Mustang 
Boulevard.

 Evaluate traffic signals for 
possible modifications to 
account for the increased 
number of turns.



Project Location

 Citrus County

 Beverly Hills

 CR-491 between SR-44 
and US-41



Project Location

 CR-491 between Truman 
Boulevard and Mustang 
Boulevard

 Approximately 1,000 feet 
long



Project Location

 7-lane divided with two-
way-left-turn-lane

 Commercial Uses
 Winn-Dixie shopping plaza

 CVS and Walgreens

 Bank of America

 Dollar General



How many crashes?

 Crash Data Management 
System (CDMS) to see 
total number of crashes.



How many crashes?

 Geographic data extent

 3-year history 
(2013-2015)



How many crashes?

 Export selected results 
for analysis



How many crashes?

 Data Export Table



How many crashes?

 Visualize on a map



How many crashes?

 Police report data 
attributes



How many crashes?

 Police report narrative 
description



How many crashes?

 Police report 
representative drawing



How many crashes?

 Why do we need to know 
how many crashes?

 Why are looking at 
crashes?

 How detailed of a crash 
review?



How many crashes?

 How many correctable
crashes?

 What is the 
improvement?



What is the improvement?



What is the improvement?



Improvement make sense?

 Appropriate 
improvement?

 Project limits 
appropriate?



Improvement make sense?

 7-lane painted median 
south of proposed 
project for approximately 
500 feet



Improvement make sense?

 7-lane painted median 
north of proposed 
project for approximately 
2,500 feet



Project limits

REQUESTED SEGMENT EXPANDED SEGMENT

2013 2014 2015
Angle 2 3 0 5 1.0 35.7% 18.9%
Front to Front 1 0 0 1 0.2 7.1% 43.9%
Front to Rear 0 1 4 5 1.0 35.7% 1.9%
Sideswipe, Same direction 0 0 0 0 0.0 0.0% 0.0%
Sideswipe, Opposite direction 0 0 0 0 0.0 0.0% -
Rear to Side 0 0 0 0 0.0 0.0% 0.0%
Rear to Rear 0 0 0 0 0.0 0.0%
Other, Explain in Narrative 0 0 2 2 0.4 14.3% 4.2%
Unknown 0 0 0 0 0.0 0.0%
No Data 0 0 1 1 0.2 7.1% -
Total 3 4 7 14 2.8 100.0%

Total 
Crashes

Statewide 
%

Avg 
per 

Year
%

Crash Type

2013 2014 2015
Angle 5 5 2 12 2.4 26.7% 18.9%
Front to Front 1 0 0 1 0.2 2.2% 43.9%
Front to Rear 10 3 5 18 3.6 40.0% 1.9%
Sideswipe, Same direction 2 2 1 5 1.0 11.1% 0.0%
Sideswipe, Opposite direction 0 0 0 0 0.0 0.0% -
Rear to Side 0 1 0 1 0.2 2.2% 0.0%
Rear to Rear 0 0 0 0 0.0 0.0%
Other, Explain in Narrative 2 1 4 7 1.4 15.6% 4.2%
Unknown 0 0 0 0 0.0 0.0%
No Data 0 0 1 1 0.2 2.2% -
Total 20 12 13 45 9.0 100.0%

Total 
Crashes

Statewide 
%

Avg 
per 

Year
%

Crash Type



Project limits

REQUESTED SEGMENT EXPANDED SEGMENT

2013 2014 2015
Non-Junction 2 2 4 8 1.6 57.1%
Intersection 0 0 0 0 0.0 0.0%
Intersection-Related 0 0 2 2 0.4 14.3%
Driveway/Ally Access Related 1 2 0 3 0.6 21.4%
Through Roadway 0 0 1 1 0.2 7.1%
Entrance/Exit Ramp 0 0 0 0 0.0 0.0%
Crossover-Related 0 0 0 0 0.0 0.0%
Shared-Use Path or Trail 0 0 0 0 0.0 0.0%
Acceleration/Deceleration Lane 0 0 0 0 0.0 0.0%
Other, Explain in Narrative 0 0 0 0 0.0 0.0%
No Data 0 0 0 0 0.0 0.0%
Unknown 0 0 0 0 0.0 0.0%
Total 3 4 7 14 2.8 100.0%

Total 
Crashes

Avg 
per 

Year
%

Relation to 
Intersection

2013 2014 2015
Non-Junction 12 6 7 25 5.0 55.6%
Intersection 0 3 3 6 1.2 13.3%
Intersection-Related 5 0 2 7 1.4 15.6%
Driveway/Ally Access Related 3 3 0 6 1.2 13.3%
Through Roadway 0 0 1 1 0.2 2.2%
Entrance/Exit Ramp 0 0 0 0 0.0 0.0%
Crossover-Related 0 0 0 0 0.0 0.0%
Shared-Use Path or Trail 0 0 0 0 0.0 0.0%
Acceleration/Deceleration Lane 0 0 0 0 0.0 0.0%
Other, Explain in Narrative 0 0 0 0 0.0 0.0%
No Data 0 0 0 0 0.0 0.0%
Unknown 0 0 0 0 0.0 0.0%
Total 20 12 13 45 9.0 100.0%

Relation to 
Intersection

Total 
Crashes

Avg 
per 

Year
%



Crash Modification Factors (CMF)

A crash modification factor 
(CMF) is a measure of the safety 
effectiveness of a particular 
treatment or design element.

A crash reduction factor (CRF) is 
the percentage crash reduction 
that might be expected after 
implementing a given 
countermeasure.

CRF = 1 - CMF



CMF Sources

http://www.cmfclearing
house.org/

http://www.highway
safetymanual.org/

http://safety.fhwa.dot.gov
/tools/crf/resources/fhwas
a08011/index.cfm#toc



Picking a CMF

Search for “raised median”

 Install raised median

 Provide raised median

 Replace TWLTL with 
raised median

 Convert a TWLTL to a 
raised median



Install raised median

 39% reduction of all

 44% reduction of fatal and 
serious

 70% reduction of all urban

 55% of angle urban

 19% of fatal, serious, and 
minor injury urban



Provide raised median

 22% reduction of serious 
and minor injury urban

 -9% increase of property 
damage only

 12% reduction of serious 
and minor injury rural

 18% reduction of PDO 
rural



Replace TWLTL with raised median

 23% reduction of angle, fixed 
object, head-on, rear-end, 
run-off-road, and sideswipe

 36%  reduction of angle 
urban

 19% reduction of rear-end 
urban

 21% reduction of sideswipe 
urban

 47% reduction of head-on



Convert a TWLTL to a raised median

 47% reduction of all

 33% reduction of fatal, 
serious, and minor injury

 73% reduction of head-
on



Add signal (additional primary head)

 28% reduction of all 
urban

 17% reduction of fatal, 
serious, and minor injury

 31% reduction of 
property damage only

 28% reduction of rear-
end

 35% reduction of angle



Add 3-in yellow backplate

 15% reduction of all 
urban



Which crashes are corrected?

 Are there contradicting 
CMFs?



Picking a CMF

INSTALL BICYCLE LANES PROVIDE BICYCLE LANES



Which crashes are corrected?

Median Related

 36% angle/left-turn

 19% rear-end

 21% sideswipe

 23% fixed object

Signal Related

 35% angle

 28% rear-end

 15% other



Important

 Do not double count!



Combining CMFs/CRFs

Crash Reduction Factor (CRF)

 Factors can be combined

example

Is the CRF for two 
improvements with 25% 
and 15% equal to 40%?

1-((1-CFR1)x(1-CRF2))

1-((1-0.25)x(1-0.15))

= 0.36

= 36% CRF



How many crashes are corrected?

 Correctable crashes = 
(Crashes) x (Reduction 
factor)

 In our example: 12.11 
average preventable 
crashes per year



Cost per Crash

 Statewide Values used 
from FDOT for SHS 
roadways

 ½ crash cost for local 
roads in D7

 Suburban 6+Lane 2-way 
Divided Paved Median



Cost per Crash

 Benefit = (Correctable 
crashes) x (Cost per 
Crash)

 Benefit = (12.11) x 
(1/2) x (169,013)

 Benefit = $1,023,374



Cost per Crash

 Annual Benefit = 
(Benefit) / (Number or 
Years)

 Annual Benefit = 
(1,023,374) / (3)

 Annual Benefit = 
$341,124



Estimating Cost

 Engineering Estimate
 Structures

 Roadway

 Signs and Marking

 Utilities

 Maintenance of Traffic

 Mobilization

 Design

 Right of Way

 Life of Improvement

 Capital Recovery Factor (CRF)



Capital Recover Factor (CRF)

 Converts a present value into 
a equal annual payments 
over a time period at a 
specified interest rate.

 Interpreted as the value of 
uniform payments for n years 
such that the present value is 
equal to one dollar at interest 
rate i.

 Annualized Estimated Cost



Improvement cost

 Work backwards with BC 
to solve for maximum 
possible improvement

 In our example: 
$2,300,000 improvement 
with 20 year lifecycle 
yields in BC of 2.0



Improvement cost

 Similar project (5-lane 
section) cost approximately 
$850,000 per mile

 In our example: 
Ballpark cost estimate 

1,000 feet project is 0.2 miles
0.2 miles x $850,000 = 
$170,000



What is Net Present Value?

Highway Safety Improvement 
Manual

“Expresses the difference 
between the discounted costs 
and discounted benefits of a 
safety improvement project.”

(Sum of Discounted Benefit) -
(Estimated Cost)



What is Net Present Value?

Two basic purposes:

 Used to determine which 
countermeasure(s) provides the 
most cost-efficient means based 
on the countermeasure(s) with 
the highest NPV.

 It also can determine if a project 
is economically justified meaning 
a project has a NPV greater than 
zero (or the benefits are greater 
than the costs).



Net Present Value Calculation

 Total Benefit (Same As 
before)
 Number of Crashes

 Crash Reduction Factor

 Cost Per Crash

 Discount Rate
 1 / ((1+i)^n)

 Create a table with values for 
each year of the improvement 
life 

 Apply discount to each year

 Sum the benefit for 
each year



Correctable Crashes

 Any other methods?



Correctable Crashes



Correctable Crashes



Document Assumptions

 Description

 Cause of Crashes

 Proposed Improvements

 Crash Reduction Method

 High Crash Listing



Document Assumptions



Re-cap

 Justify Funds/ Safety Grants

 Correctable crashes

 Do not double count

 Pick appropriate crash reduction

 Document crash reduction method

 Strategic Priorities SHSP

 Better Data Better Decisions



Final Thoughts

 Know your crash data

 Know your crash data management system

 Crash data queries are both art and science

 There may not be a “cookie cutter” solution

 Getting a complete picture requires creativity

 Selection of crashes requires judgment

 Contact FDOT for technical questions and tips



Questions



Workshop Series
Upcoming

Wednesday, 
September 21

Performance 
Based 

Transportation 
Planning

Wed. Sep. 21 Applying Safety Data and Analysis to Performance-
Based Transportation Planning

Wed. Oct. 19 Innovative At-Grade Intersection Designs

Wed. Nov. 16 Safety Data and Analysis in Developing Emphasis 
Area Plans



PDH’s for Florida P.E.’s

 Download the PDH form and complete it 
 Email to Safety Academy PDH coordinator: 

Larry@HagenConsultingServices.com

 or you may Fax to 866‐426‐5153 

 You will receive a certificate for 1 PDH 

 Need a separate form for each session

Consulting
Services, LLC

IAGEN

mailto:Larry@HagenConsultingServices.com


AICP CM Credit

“This session has been submitted for AICP CM 
credit.”

(The American Institute of Certified Planners)



Questions?  Need Assistance?

Anthony Chaumont, P.E.
Project Manager

Tindale Oliver
1000 N Ashley Dr, Suite 400
Tampa, FL 33602
Phone:  (813) 224-8862
Email:  achaumont@tindaleoliver.com
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