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In Order to Manage Safety Effectively,

We Need to be Able to Measure it

How to Measure Safety
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How much Safety can we Expect?

How Many Crashes are too Many?

How much Safety for how much Money 
can we Obtain?

How to Measure Safety
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How To Measure Safety?

Crash Rate is
the Most Common
Measure of Safety

How to Measure Safety
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#Crashes x 1,000,000
AADT x 365 x Length

Rate = 

The general idea is that safety improves as the 
crash rate decreases

Let’s Examine Its Application… 

How to Measure Safety



Year # Crashes AADT Rate
1988 13 2,900
1989 11 2,900
1990 13 3,050
1991 23 3,400

After Gambling
Year # Crashes AADT Rate
1992 30 10,618
1993 30 13,200
1994 36 14,300
1995 40 13,900

Gambling Introduced In 1992

2.10
1.78
2.00
3.17

Average Rate = 2.28

1.32
1.06
1.18
1.35

Average Rate = 1.22

How to Measure Safety
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Before Gambling
Average Rate = 2.28

After Gambling
Average Rate = 1.22

Highway Alignment and Typical Cross-
Section have not Changed

How to Measure Safety
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After the Introduction of Gambling, 
the % of Crashes Involving Alcohol 

increased 500%.

Is Drinking and Driving in Concert 
with Gambling Good for Safety?

Probably not, but if Crash Rates are 
Used as a Measuring Device One 
Would have to Conclude that it is.

How to Measure Safety
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How to Measure Safety
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Clearly the Rate is Changing with 
AADT

In Order to Understand how the Crash 
Rate is Changing, We need to 

Develop a Relationship between 
Safety and Traffic Exposure

How to Measure Safety
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This Relationship is Reflected by,
Safety Performance Function

(SPF)

How to Measure Safety
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Dataset Preparation
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Segment 2Segment 1 Segment 3
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Rural Mountainous
2-Lane Highway

LOSS/SPF Graph
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Colorado Rural Mountainous  2-Lane Highway
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Colorado Rural Mountainous 2-Lane Highway
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Colorado Rural Mountainous 2-Lane Highway

80th %

20th %

8,000 AADT Corresponds to
An Expected Accident Frequency of

3.5 Accidents Per Mile Per Year
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Urban
4 Leg

4-Lane
Divided w/Turn Lanes

Signalized

ARKANSAS DOT VISION ZERO SUITE

Signalized Intersection Roosevelt and I-30 E Frontage
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Signalized Intersection Roosevelt and I-30 E Frontage

2018 to 2024
Mainline AADT = 24,000

Side Road AADT = 12,000

7 Year Crash History
PDO = 101

INJ = 64
FAT = 0

Do We Have a Safety Problem?

⁄𝟗𝟗.𝟏𝟏 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝐼𝐼𝐼𝐼𝐼𝐼 + 𝐹𝐹𝐹𝐹𝐹𝐹) 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌
⁄𝟐𝟐𝟐𝟐.𝟔𝟔 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇) 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌
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The Safety Performance Function of an 
Intersection can be viewed Mathematically as 
a 3-Dimensional Response Surface, where:

# Crashes/Year = ƒ( ADTMainline, ADTSide Road )
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23 Observed

13 Predicted

24,00012,000
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7.5 Observed

3 Predicted

24,000
12,000
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SPF Response Surfaces and Slice Graph

Total Accidents per Year
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Level of Service of Safety
(LOSS) Analysis
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Level of Service of Safety (LOSS)
on Every Segment or Intersection
is Described from the Perspective
of Both Frequency and Severity
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Urban 6-Lane Freeway

LOSS-I  (Total Accidents)
Low Potential

for Crash Reduction

80th %

20th %

Mean

LOSS-I

LOSS-II

LOSS-III

LOSS-IVLOSS-II  (Total Accidents)
Low to Moderate Potential

for Crash Reduction

LOSS-III  (Total Accidents)
Moderate to High Potential

for Crash Reduction

LOSS-IV  (Total Accidents)
High Potential

for Crash Reduction
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Urban 6-Lane Freeway

LOSS-I  (INJ+FAT Accidents)
Low Potential

for Crash Reduction
80th %

20th %

Mean

LOSS-I

LOSS-II

LOSS-III

LOSS-IVLOSS-II  (INJ+FAT Accidents)
Low to Moderate Potential

for Crash Reduction

LOSS-III  (INJ+FAT Accidents)
Moderate to High Potential

for Crash Reduction

LOSS-IV  (INJ+FAT Accidents)
High Potential

for Crash Reduction
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Why is Level of Service of Safety (LOSS) 
Concept Needed?

• Quantitatively Assesses and Qualitatively 
Describes the Degree of Safety or Un-Safety 
of a Roadway Segment or Intersection

• Communicate the Magnitude of Safety 
Problem of a Roadway Segment or 
Intersection to Other Professionals, Elected 
Officials, Law Enforcement, the Press, or the 
Traveling Public
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Typical Intersection
Crash Type
Pie Chart
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Crash Types
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Crash Types



Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Typical Intersection Pie Chart
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Urban 4-Lane Divided Signalized 4-Leg Intersections
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Roosevelt and I-30 E Frontage Rd
ADT1=15,000/ADT2=8,700

Signalized Intersection Roosevelt and I-30 E Frontage
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Crash Type Distribution

Signalized Intersection Roosevelt and I-30 E Frontage
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Diagnostic Report

Signalized Intersection Roosevelt and I-30 E Frontage
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E ROOSEVELT AT EAST I-30 E FRONTAGE

SIGNAL EB VIEW
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RURAL 2 LANE INTERSECTION, ADT1=2,730, ADT2=1,400



ARKANSAS DOT VISION ZERO SUITE

RURAL 2 LANE INTERSECTION BEFORE
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RURAL 2 LANE INTERSECTION AFTER
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RURAL 2 LANE INTERSECTION AFTER
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BEFORE / AFTER SEVERE CRASH SPF

54% Crash Reduction
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RETROACTIVE BENEFIT/COST CALCULATION
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RURAL 2-LANE CURVED SEGMENT

• Highway 5 in Saline County near log mile 11.8

• 2021 project realigned the curve (~360’ radius to ~870’)
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RURAL 2-LANE CURVED SEGMENT

• Rural 2-Lane Undivided Highway

• 4,400 AADT (minimal change over time)



ARKANSAS DOT VISION ZERO SUITE

BEFORE / AFTER SEVERE CRASH SPF

64% Crash Reduction
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