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The Office of Traffic Safety Mission 

“Reduce motor-vehicle crashes which result in 
fatalities or serious injuries for all road users on 

state and local roadways.”



How Are 
We Doing?
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Those Killed in 2024



Someone is killed or seriously 
injured in a crash in Indiana 

every 93 minutes (2024)

$21.5 Billion
Cost to Indiana (2023)

in Medical Bills, Property Damage & Lost Wages (FHWA Crash Costs, Preliminary)



Indiana Safety Performance

16,943 Hoosiers Killed by Motor Vehicles Over 20 years
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Is This Good 
Performance? 



How Does Indiana Compare? 
Need to 

Reduce by 
50%

Goal
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What is the number one 
factor in determining the 
risk of injury and death?



25 mph

35 mph

45 mph

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 1.47 ∗ 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 ∗ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 1.075 ∗ 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝟐𝟐

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑(Chance of Crash)

What Determines Risk of a Crash?



What Determines Risk of Injury or Death in a Crash?

Speed2

Mass

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 0.5 ∗ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 ∗  𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝟐𝟐
(Chance of Injury)



Moderate Overlap Front 
Test (2.0) at ?? mph

IIHS Standard Vehicle 
Collision Test #1
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Moderate Overlap Front 
Test (2.0) at 40 mph

IIHS Standard Vehicle 
Collision Test #1

How Fast?



Side Impact Test (2.0) at 
?? mph

IIHS Standard Vehicle 
Collision Test #2







Side Impact Test (2.0) at 
?? mph

IIHS Standard Vehicle 
Collision Test #2

How Fast?



Side Impact Test (2.0) at 
37 mph

IIHS Standard Vehicle 
Collision Test #2

How Fast?



Why are vehicles not 
tested at higher speeds?

• Crashes at 45+ mph are more likely 
to be non-survivable regardless…

• Crashes at 45+ mph are too likely 
to damage the test dummy…

“What was your fastest speed 
coming to this conference?” 



What a crash test at 70 mph might look like:



Crash Speed and Equivalent Drop

40 mph

20 mph

13’

54’



Speed Kills
Motorist Risk (Frontal Impact)

Pedestrian Risk

8% Chance of Death at 40 mph
38% Chance of Serious Injury+ at 40 mph

80% Chance of Death at 40 mph

Belted!

30% Chance of Death at 40 mph (Mackie Research)

Motorist Risk (Side Impact)



Humans Make Mistakes 

• When drivers are tired, distracted, on the phone, bored, etc. they slip into 
System #1. 

• In System #1, may travel 45 ft extra before braking at 40 mph compared to 
System #2

Brain System #1
• “Autopilot” 
• Distracted, Focused Elsewhere
• Great at repetitive tasks
• Reaction Time ~ (0.5 to 1.0 sec)
• Bad at surprises

Brain System #2
• Deliberative Thinking
• Focused on the Task
• Great at Novel Tasks
• Reaction Time ~ (0.15 to 0.25 sec)
• Ready for Anything



Drivers look 
at their 

phone for an 
average of 5 

seconds 
while texting

At 40 mph, a 
vehicle 

travels for 
293 ft in 5 
seconds

Humans Make Mistakes



Intersection Safety
Conflict Point
Definition: A location in the 
roadway where two vehicle paths 
could cross. 

Merge

Diverge

Right-Angle



Angle of Collision Matters! 

Highest Energy 
Transfer

Highest Injury 
Risk

High Energy 
Transfer

High Injury 
Risk

Less Energy 
Transfer

Less Injury 
Risk

Low Energy 
Transfer

Low Injury 
Risk



• Conflict points directly correlate 
to safety performance 

Conflict Points and Safety Conflict Points and Safety 

32 Conflict Points (16 right-angle) 8 Conflict Points (0 right-angle)

VS

• Right-angle conflict 
points have the 
greatest risk 

Roundabouts have 
~80% fewer injuries 
and deaths than a 

standard intersection  



Humans are Vulnerable

4730 Severe Injuries in 2024



398 Crush Injuries

Humans are Vulnerable

4730 Severe Injuries in 2024



398 Crush Injuries

2001 Fractures/Dislocations

Humans are Vulnerable
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398 Crush Injuries

2001 Fractures/Dislocations

911 Internal Organ Injuries

43 People Paralyzed

658 People with Severe 
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Humans are Vulnerable

4730 Severe Injuries in 2024



398 Crush Injuries

2001 Fractures/Dislocations

911 Internal Organ Injuries

43 People Paralyzed

658 People with Severe 
Bleeding

11 Severe Burns

26 Severed Limbs

Humans are Vulnerable

4730 Severe Injuries in 2024



398 Crush Injuries

2001 Fractures/Dislocations

911 Internal Organ Injuries

43 People Paralyzed

658 People with Severe 
Bleeding

11 Severe Burns

26 Severed Limbs

682 People Knocked 
Unconscious

Humans are Vulnerable

4730 Severe Injuries in 2024



Motor vehicle crashes are the leading 
cause of death for children and teens 

(Ages 5-19) 

Humans are Vulnerable



Only 6% of motorists don’t wear a 
seat belt, but 46% of people killed 

in crashes were unbelted (2019) 

Humans are Vulnerable



Motorcycles make up 2% of 
collisions but account for 15.4% of 

deaths (2023)

Humans are Vulnerable



Outline
• Indiana Statewide Safety Trends
• Humans Make Mistakes & Speed Kills 
• How a Safety Project Becomes a Safety Project
• Do Safety Projects Even Work? 
• Low Cost and High Benefit 
• New Initiatives 



Every Crash Results in a Police Report

How are Safety Issues Identified



200,000+ Crash 
Reports / Year



200,000+ Crash 
Reports / Year

Network Screening



200,000+ Crash 
Reports / Year

Network Screening

Individual Safety Studies



200,000+ Crash 
Reports / Year

Network Screening

Individual Safety Studies

Funded Safety Projects



INDOT Network 
Screening

Evaluates crashes 
at intersections and 
segments against 
expected crashes 

to provide a 
“score” to 

determine which 
intersections are 

studied each year.



Every police report can be 
diagramed to identify patterns 

at a location

1

1

1

Serious Injury

Other Injury

Property DamageSR 49 at CR 950 N (Porter Co.) (3 Years)



How Are “Solutions” Selected? 
1. Identify locations with problems
2. Determine the cause at a location
3. Evaluate numerous alternatives and 

compare 
4. Score the selected alternative

i. Scoring process evaluates benefits, costs, & 
impacts

ii. Calculates a value of 1-100 based on merit 
iii. All potential projects in the state are ranked 

5. Highest scoring projects are funded as the 
budget allows (~30% of submitted) 

7 Angle Crashes: 
Roundabout Candidate

S.R. 234 at CR 300 W (Hancock Co.) (3 Years)
Crash Data Used For Every Step!



Outline
• Indiana Statewide Safety Trends
• Humans Make Mistakes & Speed Kills 
• How a Safety Project Becomes a Safety Project
• Do Safety Projects Even Work? 
• Low Cost and High Benefit 
• New Initiatives 



Median U-turns

Case Study 
US 231 at SR 62 S JCT (2016)

Before:

After:

• Before Serious Crashes/year: 2.25
• After Serious Crashes/year: 0
• Project Cost: $2,832,000
• 20-Year Net Benefit: $471M
• Benefit/Cost Ratio: 100:1

100% Reduction in 
Serious Injury & Fatality

AADT ~ 6,004

AADT ~7,598



Road Diet

Case Study 
SR 46 Bloomington (2019)

Before:

After:

• Before Serious Crashes/year: 12
• After Serious Crashes/year: 2 
• Project Cost: <$100k (w/ Paving) 
• 20-Year Net Benefit: $190M
• Benefit/Cost Ratio: 1547:1

83% Reduction in 
Serious Injury & Fatality

AADT ~ 16,680

AADT ~16,680
2025 INDOT Traffic Safety Award Winner



Roundabouts

Case Study 
SR 60 Intersection at Salem Bypass (2021)

Before:

After:

• Before Serious Crashes/year: 2.33
• After Serious Crashes/year: 0
• Project Cost: $2,119,870
• 20-Year Net Benefit: $44M
• Benefit/Cost Ratio: 13:1

100% Reduction in 
Serious Injury & Fatality

AADT ~ 9,210

AADT ~ 9,242



Access Control

Case Study 
SR 9 Greenfield (2020)

Before:

After:

• Before Serious Crashes/year: 16
• After Serious Crashes/year: 6.67 
• Project Cost: $965k (w/ Paving) 
• 20-Year Net Benefit: $168M
• Benefit/Cost Ratio: 174:1

58% Reduction in 
Serious Injury & Fatality

AADT ~ 20,837

AADT ~20,198



$9.65 in crash costs prevented for 
every $1 spent.

INDOT Spot Safety Improvements 
from the call for projects have an 

average benefit cost ratio of: 
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Fatal crash locations might be random… 
but fatal crash patterns are not. 



Systemic Safety

1. Low Cost 
2. Multiple Locations

3. Can Be Based on Geometrics



Low Speed Urban Improvements

Raised Crosswalk

Median Refuge Island Narrow Lanes

Speed Feedback SignCurb Bump Out / Curb Extension

36% Reduction in Injury and Fatality Unknown Reduction

43% Reduction in Injury and Fatality
56% Reduction in Ped Crashes

5-7% Reduction in 
All Crashes



All-Way Stop Conversion

92% Reduction in 
Severe Injury & Fatality

2023 National Safety Award Winner



The Problem
• High Speed Traffic vs Low Speed Traffic
• Random Severe Crashes (Not Enough for Project)
• Right Angle Collisions 
• Limited Sight Distance (Crops?)
• 20% of Rural Deaths Are At Intersections 

Vehicles are only 
tested at 37 mph.



Curve Treatments

16% Reduction in Injury 
and Fatality

Options
Chevrons
Delineators
Clear Zone
Curve Warning Signs
Advisory Speeds
Correcting Crown/Super Elevation (More Costly) 
HFST (More Costly) 



The Problem
• High Speed Traffic Required to Slow Suddenly
• Limited Clear Zone
• Limited Pavement Friction in Places
• Poor Super Elevation / Crown 
• Risk of Head On Crash & Run Off Road Crash
• Nighttime Visibility Issues
• 25% of Deaths Are In Curves (USA NCHRP 500.7) 



Rumble Strips / Stripes
44.2% Reduction in 
Injury and Fatality



The Problem

• High Speed Traffic
• Projects are very expensive (add shoulders)
• Limited Clear Zone 
• Risk of Head-on crash & Run Off Road Crash
• Nighttime Visibility Issues
• 63% of Local Rural Deaths Are Lane Departure



Stop Controlled Intersection 
Visibility Improvement

27% Reduction in Injury 
and Fatality

Double Stop Signs
Flashing Stop Signs (optional)
Stop Ahead Signs
Reflective Strips
Side Road Centerline
Side Road Stop Bar



The Problem
• High Speed Traffic vs Low Speed Traffic
• Random Severe Crashes (Not Enough for Project)
• Right Angle Collisions 
• Drivers Sometimes Miss Stop Signs 
• 20% of Rural Deaths Are At Intersections 

Vehicles are only 
tested at 37 mph.



Offset Left Turns (w/ markings)

35.6% Reduction in 
Injury and Fatality



The Problem
• High Speed Traffic vs Low Speed Traffic
• Right Angle Collisions 
• Sight Distance and Gap Acceptance Issues 
• 40% of Local Urban Deaths are Turning/Angle

Vehicles are only 
tested at 37 mph.



Offset Left Turns - Negative



Offset Left Turns - Positive



How Can Paving Projects Improve Safety? 



How Can Paving Projects Improve Safety? 

Narrow Lanes

Offset Left Turns

Road Diets

Pavement Markings

Rumble Strips

Curve Improvements

Curb Bump Outs / 
Pedestrian Refuge

Raised Crosswalks



• Initiative started in 2024 to address rising RAB costs 
• Up to 50% cost savings (SR 213 at SR 28, $2.3M vs $4.9M) 

Roundabout Cost Savings

No Exterior Curb
Reuse Pavement

Small Splitter Islands

Smaller Diameter
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AASHTOWare Safety & Google AI
• Currently in Development
• RoadHAT Replacement
• For State and Local Governments
• Test Version May 2026
• Full Release Oct. 2026 

• Currently Investigating 
• Uses AI to correct LAT LONGs 
• Will Feed Improved Data into 

AASHTOWare Safety 
• Unknown Release Date



Coordination with Pavement & Major Projects

Cost Savings by targeting 
paving corridors for bundled 
safety improvements

Tackling large corridors with 
high safety needs – one per 
year. 

Coordination with 
Pavement Projects Major Safety Projects



Context Based Design

Roadways should be designed differently in 
different contexts. 



How Do We 
Reach Our Goal?



Safety Culture
The Problem
• Acceptance of the situation

• This is how we have always done it

• Drivers will never change

• It isn’t my responsibility



Moving Forward
• Education for Drivers

• Consequences

• Spreading the Word
• Adding partners to the cause

• Cultural Understanding
• High fatal crash numbers are 

unacceptable

• Everyone says we should take steps 
to reduce roadway deaths…

Safety Culture



Do we Prioritize Safety when Money and Schedule are Tight?

• Spot Location

• Systemic

• Major Safety Projects

• Every Project 
Improves Traffic 
Safety Performance

• Leveraging the 
ENTIRE Program

A Safety Culture Makes Safety the Highest Priority and Base Expectation





Questions?

Taylor Ruble – truble@indot.in.gov 
Dan McCoy- dmccoy@indot.in.gov 

mailto:truble@indot.in.gov
mailto:dmccoy@indot.in.gov
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