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e Indiana Statewide Safety Trends
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e Safety Project Examples

e Call to Action

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?



Someone is killed or seriously
Injured in a crash in Indiana
every  minutes ...

$21.5 Billion
Cost to Indiana .

in Medical Bills, Property Damage & Lost Wages ewa crash costs, pretiminary




Indiana Safety Performance

Highway Fatalities in Indiana By Year (All Public Roads)
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s This Good
Performance?



How Does Indiana Compare?

Need to
Reduce by
50%
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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.”



Speeding was a factor in 24% of

fatal crashes

Speed was a factor in 100% of
fatal crashes



What Determines Risk of a Crash?

Stopping Distance = 1.47 * speed * reaction time + 1.075

(Chance of Crash)

speed?

deceleration

~

/




What Determines Risk of Injury or Death in a Crash?

Energy = 0.5 * mass * speed?

(Chance of Injury)




Crash Speed and Equivalent Drop
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Intersection Safety

Conflict Point

Definition: A location in the

roadway where two vehicle paths
could cross.

Merge

Diverge

Right-Angle




ANGLE MATTERS

Left Turn Crash
at Signal Energy in Collision Compared to 40 mph Right Angle (Hit By Toyota Corolla)
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Front-End Impact

40 mph

8% Chance of Death

Protected by crumple zone
and seat belts.

. . 8@/[‘60,/
Motorist Risk (Frontal Impact)




Right-Angle Impact

37 mph

30% Chance of Death

Little crumple zone
and less effective seat belts.

Motorist Risk (Side Impact)




Pedestrian Collision

55 mph

99% Chance of Death



II s Why are vehicles not

LDI tested at higher speeds?

e Crashes at 45+ mph are more likely
to be non-survivable regardless...

e Crashes at 45+ mph are too likely
to damage the test dummy...

“What was your fastest speed
coming to this conference?”
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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 Safety Issues |dentified

Every Crash Results in a Police Report




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

% Serious Injury

I ¢ Other Injury

@ Property Damage



Median U-turns

Before:

AADT ~ 6,004

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

» Before Serious Crashes/year: 2.25
» After Serious Crashes/year: O

« Project Cost: $2,832,000

e 20-Year Net Benefit: $471M

» Benefit/Cost Ratio: 100:1




Road Diet

Before:

Case Study
SR 46 Bloomington (2019)

» Before Serious Crashes/year: 12
» After Serious Crashes/year: 2

« Project Cost: <$100k (w/ Paving)
e 20-Year Net Benefit: $190M

» Benefit/Cost Ratio: 1547:1
). 2025 INDOT Traffic Safety Award Winner




Roundabouts

Before:

AADT ~ 9,210

Case Study
SR 60 Intersection at Salem Bypass (2021)

» Before Serious Crashes/year: 2.33
» After Serious Crashes/year: O

« Project Cost: $2,119,870

» 20-Year Net Benefit: $44M

» Benefit/Cost Ratio: 13:1

AADT ~ 9,242




Access Control

Before:

Case Study
SR 9 Greenfield (2020)

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

« Benefit/Cost Ratio: 174:1




Fatal crash /ocations might be random...

but fatal crash patterns are not.



Systemic Safety

1. Low Cost

2. Multiple Locations
3. Can Be Based on Geometrics




Options

Chevrons

Delineators

Clear Zone

Curve Warning Signs

Advisory Speeds

Correcting Crown/Super Elevation (More Costly)

Curve Treatments | Frstmore costy)




Rumble Strips / Stripes




Stop Controlled Intersection
Visibility Improvement

Double Stop Signs

Flashing Stop Signs (optional)
Stop Ahead Signs

Reflective Strips

Side Road Centerline

Side Road Stop Bar




All-Way Stop Conversion

? 2023 National Safety Award Winner ?




Offset Left Turns (w/ markings)




Offset Left Turns - Negative



Offset Left Turns - Positive




How Can Paving Projects Improve Safety?




How Can Paving Projects Improve Safety?

Curb Bump Outs /
Pedestrian Refuge

Offset Left Turns
Rumble Strips

Raised Crosswalks
Pavement Markings Curve Improvements
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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 Do We
Reach Our Goal?



Do We Prioritize Safety when Money and Schedule are Tight?

e Spot Location
e Systemic
e Major Safety Projects

e Every Project
Improves Traffic
Safety Performance

e 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

Probe Data

Darcy Bullock
Purdue University

darcy@purdue.edu


mailto:darcy@purdue.edu

Message

e \What is crowdsourced data

e Application
e Fish finder (Dan and Taylor)
e OQutcome Assessment (John M)

e Demonstrate through a series of slides what crowdsourced data can tell us



Exit—— - -

Speed (mph)

® 0to14

@® 15t024

® 251034
35t044
45 to 54
55 to 64
> 65




Recent FTW WZ with Diversion




I-70 EB Near Richmond first week in December
Winter Weather Winter Weather
Traffic

Speeds >60 mph



Hard Braking is a replacement for old school skid marks

NS

Skid marks




ard Braking/ g force context



49



-~0.54 ¢g



We use ~0.27g from CV Data



AASHTO g force for Stopping Sight Distance

TABLE 6.11 Stopping sight distances (or different design speeds

Design Reaction Reaction . Coo Braking Computed
spced Time Dhistance of I} i on level Stopping Sight
(mph]) (sec) (1) rrain (1) Distance (it)

20 2.5 73 33 107

F i 2.5 92 55 147

30 d.3 110 R 196

35 2.5 | 2% 12() 249

410 2.3 147 167 34

45 2.5 163 218 383

50 r & 1K} 2TR 462

55 2.5 202 137 538

64 2.3 220 413 635

63 r 238 447 7125

70 2.5 257 __s8 841 .

_ Comp with previous test




ard Braking correlates well with Interstate Crashes

53





https://purdueuniversity.maps.arcgis.com/apps/instant/sidebar/index.html?appid=316271ede5bd47d6aa05fd3f3eaf8835
https://purdueuniversity.maps.arcgis.com/apps/instant/sidebar/index.html?appid=316271ede5bd47d6aa05fd3f3eaf8835

ard Braking is better then looking for
Damage/Shiny Guardrail

New
Guardrail

Dented
Guardrail

Shiny
Guardrail






May 6th, 2025







May 6th, 2025

Tire tracks




May 6th, 2025

Damage from
previous
incident




May 6th, 2025

Truck is tracking
close!




Commenton all 3




Commercial Vehicle Dash-Camera Images

60,000+ trucks
e

Data Provider: Vizzion



























Well
travelled
shoulder!




Well
travelled
shoulder!




Message

e \What is crowdsourced data

e Application
e Fish finder (Dan and Taylor)
e OQutcome Assessment (John M)

e Demonstrate through a series of slides what crowdsourced data can tell us



Worksite Automated Enforcement /
Worksite Speed Control System (WSCS)
Pilot Program

Prepared by: John D. McGregor, P.E.
INDOT Traffic Management Division

Fort Wayne District ITT Safety Summit
October 24, 2025




Worksite Speed Control Systems in the US

In 2023, there
were only a
handful of
programs active.
Indiana
legislation
mirrored
Pennsylvania’s,
following
Maryland’s.




s speeding in work zones an issue in Indiana?

Speeds monitored on 1-465
in Clear Path 465 Work Zone

» Speed

80 mph

56 mph

45 mph

WSCS Violation

Issued



What to do about it?

e HEA 1015 enacted July 1, 2023
e Required INDQOT to establish a Worksite Speed Control Pilot Program

 Program Goals:
e Slowing vehicles down
e Saving lives of motorists and workers
e Reducing crashes

e INDOT program similar to those in Pennsylvania and Maryland

How do we achieve these goals? By deterring motorists from speeding
at 11 MPH or more over the posted speed limit, we are normalizing
speeds by reducing the volume of motorists speeding excessively. Less
variability in speed combined with greater adherence to the posted
speed limit has enhanced work zone safety for all stakeholders —
motorists and workers.




Worksite Speed Control Pilot Program (basics)

e Four (4) systems may be in operation at any time.

e The following must be true to issue violations:
e The motorist must be driving at 11 mph over the posted work site speed limit.
e Contractors must be present, and it must be documented in the Deployment Log.

e Signing must be present advising motorists of the Speed Camera Zone.

 The penalty structure increases as a function of frequency:

e 15t Event: Warning; no fine is enacted.
e 2" Event: S75 Fine; this is only allowed for events that occur 18 or more days after the

warning is mailed.
e 314 & Additional Events: S150 Fine (per event).

* Only photos of the rear of the vehicle are allowed. This means that most
commercial trucks are exempted from speed camera enforcement.



Worksite Speed Control Pilot Program (basics)

 All revenue collected goes into the state’s General Fund; neither INDOT nor ISP
are financially incentivized although we are seeing results from the delivery of this
program

 Annual reports must be made and provided to the Indiana Legislative Assembly.

¢ INDOT Operators are engaged in:

e Planning, delivering, and operating of the speed camera systems
e Reviewing violations

* Ensuring deployment logs and court packets are compliant and prepared for legal

e Customers may appeal violation. Statewide Administrative Law Court — OALP,
Office of Administrative Legal Proceedings, is the venue. Litigation occurs
virtually.



How Will | Know if WSCS is Present?

Optional

Required Notices




Signing



Signing

INDOT was 15t in
the nation, to the
best of our
knowledge, to
use overhead
panel signs to
notify motorists
of photo
enforcement
ZOne.




INDO

Deployments

Many of the images shared
were authorized to be
shared in this presentation
by Purdue JTRP.




Purdue University Speed Analysis

Purdue JTRP is
capitalizing on
research
available to
other states in
Transportation
Pooled Fund
Study #TPF-
5(514).




Purdue University Speed Analysis

Purdue JTRP is
capitalizing on
research
available to
other states in
Transportation
Pooled Fund
Study #TPF-
5(514).




Purdue University Speed Analysis

This Is the portion
shown above...

Previously
established, but
ongoing, research
methods.




Purdue University Speed Analysis

Deployment Time,
Sign Placement,
Vehicle Placement
from Deployment
Log.

Important but
minimal extra
data.




Results, Across the Work Zone

And...

VOILA!

So, what'’s that
all about???




Results, Across the Work Zone

Percent Reductions in
Excessive Speeders of
greater than 80%
have been observed
with a 70% reduction
of excessive speeders
being about average
of all sites. Let’s talk
about what that
means...




Results, At Signs and Enforcement Vehicle

This shows, along the
corridor, the excessive
speed compliance at
the advance signs and
the unit. It also shows
the effect of the
presence of active
deployments and
continued presence.




Speed Results, At the Enforcement Vehicle

Average of a
/0% excessive
speed reduction
(all sites) —
meaning % of
volume more
than 11 MPH
over worksite
speed limit.




Results, Across Work Zones, Throughout Work Zone

“In addition to this
temporal spillover, the
study also found
spatial spillover
Impacts of the SSC
unit at reducing
speeds across the
worksite and not just
at the SSC location .”




Results, Across Work Zones, Passenger Cars, All Times

“The analysis found a
34% reduction on
average in the
percentage of
passenger vehicle
speeds exceeding the
worksite speed limit by
11mph or more on
weekdays between
6AM-6PM.”




Results, Across Work Zones, Commercial Vehicles, All Times

“For commercial
trucks, there was a
41% reduction on
average between 6AM-
6PM across the four
study sites.”




Results, Cite-Web Results (Overall)

(1) TEST SHOT “

R

(2)



Results, Cite-Web Results (Controllable Rejects)



Results, Cite-Web Results (Uncontrollable Rejects)



Results, Cite-Web Results (In Process)



Results, Cite-Web Results (Mailed)

Violations Mailed as % of Controllable Rejects 86.18%

12/15/2025 04:33:06 The contents of this document are Confidential to Modaxo and must not be
shared with anyone outside of the organizations named within this
document without prior written consent from Modaxo Traffic Management
UsA Inc




Results, Cite-Web Results (Payments Received)



Results, Cite-Web Results (Payments Received)

$1,327,200 RECEIVED by vendor



For More Information...

For more information about Indiana’s Automated Enforcement, Speed Camera Program, please
visit: www.safezonesin.com



http://www.safezonesin.com/

hanks for listening!

Presented by:
John D. McGregor, P.E.

Traffic Operations Director

INDOT Traffic Management Division
imcgregor@indot.in.gov

(317) 753-6647

This presentation would not have been possible without the contributions of my friends
and colleagues at Purdue University’s Joint Transportation Research Project. Special thanks
to Dr. Jairaj Chetas Desai, PhD; Dr. Rahul Suryakant Sakhare, PhD; and Dr. Darcy Bullock, P.E.,
PhD for their tireless dedication to supporting INDOT’s Safe Zones, Speed Camera Program
and many other programs at the Indiana Department of Transportation



mailto:jmcgregor@indot.in.gov
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