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Lag in crash data makes it 
challenging to monitor 
construction work zones, but
1. We are tracking higher
2. Shared vision is reducing 

crashes



High Level Message

•MOT in Work Zones is a Team Sport
•MOT in Work Zones is Hard
•Approach

•Weekly Performance Measures
•After Action Case Studies
•What have we/are we learning?



MOT in Work Zones is a Team Sport
•Scoping
•Designers
•INDOT Construction Engineers
•Contractors
•MOT Sub-contractors
•Public Safety
•Local Communities

MOT in Work 
Zones is Hard



Why this slide



Sid Gillman – The Innovator of Football Film Study

Regarded as the first coach to systematically 
use game films to study players and formations



Paul Brown – Formalized Film Study in the 1960s 

Starting filming live game play 
specifically for evaluation purposes

Cleveland Browns, Nov. 7, 1965



And now to pick teams





And a little help 
from our friend
ChatGPT



And now for the controversial slide







But, we can do better then tapes~



Approach

•What gets measured gets done
(or at least looked at)

•Weekly Performance Measures
•Selected After Actions



Examples of Weekly Performance Measures

•Crashes
•Queues (miles, duration)
•Sometimes Travel Times
•Hard Braking



What have we/are we learning?
1. Hard Braking is powerful tool for monitoring crash risk.
2. Opportunities to mitigate back of queue crashes with queue trucks and 

in vehicle alerts.
3. Close proximity to unpaved shoulders should be avoided.
4. Hour of day is strong indication of queuing.
5. Connected Vehicle Data combined with past projects is particularly 

valuable for forecasting queues.
6. In-Vehicle Alerting is an important supplement to traditional 

construction signs and message boards.
7. Motorists follow Google/Apple/Waze more than our signs.  We need to 

partner with them





I-69



I-69



I-69

Queue length 
~1 mile



I-69

Full closure 
~12 minutes



I-69



I-69

Queue length 
~1.5 mile



I-69

Queue duration 
~63 minutes



I-69

Full closure 
~12 minutes



I-69



August 23, 2025 SB I65



99.8 min.



90.3 min.

What are these 
diamonds?



TPF-5(514) Work Zone Analytics

Partners:  FHWA, DE, IL, IN, MD, MI, PA, TX, UT, WI
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Hard Braking is a replacement for old school skid marks

Skid marks



Kinematics Fundamentals
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Distance vs time

Speed vs time

Accel. vs time

Decel. vs 
time



Hard Braking/ g force context
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- ~0.54 g
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We use ~0.27g from CV Data
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AASHTO g force for Stopping Sight Distance
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Hard Braking correlates well with Interstate 
Crashes
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Watch for “Dots” on next slide

Skid marks
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Time of day (hour)

Hard braking events

Speed (mph): No Data45 to 54 > 6555 to 6435 to 4425 to 3415 to 240 to 14

Crash incident

Crash incidents during the lane shift on interstate

Sunday, 4 April 2021 

Hard 
Braking

Hard 
Braking



Connected Vehicle Hard-braking is more 
scalable and better than looking for skid marks
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Connected Vehicle 
Speeds During and 
After the Lane Shift



Hard-braking Events in Region 
of Lane Shift By Mile Marker



Relationship between hard-braking events per mile and crashes per mile

𝑅𝑅2 = 0.85

We can make operational 
decisions in days with 
hard braking data that 

will reduce crashes





Example of Why Hard 
Braking is Good Predictor



Location of 47 
Primary Crashes on 
Indiana Interstates 
Analyzed in Study

Curated to exclude 
weather & 
congestion



(f) I-70 EB, August 08, 2024(e) I-65 NB, October 08, 2024(d) I-465 IL, October 31, 2024

(c) I-65 NB, July 16, 2024(b) I-65 NB, September 07, 2024

Selected 
Examples with 
secondary 
crashes



(f) I-70 EB, August 15, 2024(e) I-65 NB, October 15, 2024(d) I-465 IL, November 07, 2024

(c) I-65 NB, July 23, 2024(b) I-65 NB, September 14, 2024

Selected 
Examples week 
before or after 
crash event
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HB against Trajectory

(c) Week of 
Crash

Week (c)
Hard 

Braking 
Count

Trajectory 
Count

Week of 
Crash 7 89

Control 
Week 0 108



HB against Trajectory

(c) Control 
Week

Week (c)
Hard 

Braking 
Count

Trajectory 
Count

Week of 
Crash 7 89

Control 
Week 0 108



HB against Trajectory

Increase by a factor 
of 53 from control 

week



MM 236 July 2025













Crash







Arrow board 
truck brought in





























































































MM 236 July 2025



May 6th, 2025



May 6th, 2025

Tire tracks



May 6th, 2025

Damage from 
previous 
incident



May 6th, 2025

Truck is tracking 
close!



























































Tire Tracks









Tire Tracks

















What is an After Action Case Study?

•Traffic Heatmap
•Selected ITS Camera Images
•Dash Cams



And a bonus 
slide







What have we/are we learning?
1. Hard Braking is powerful tool for monitoring crash risk.
2. Opportunities to mitigate back of queue crashes with queue trucks and 

in vehicle alerts.
3. Close proximity to unpaved shoulders should be avoided.
4. Hour of day is strong indication of queuing.
5. Connected Vehicle Data combined with past projects is particularly 

valuable for forecasting queues.
6. In-Vehicle Alerting is an important supplement to traditional 

construction signs and message boards.
7. Motorists follow Google/Apple/Waze more than our signs.  We need to 

partner with them



And a demo
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• https://trajectory-heatmap-dev-dot-tmc-
dashboards.uc.r.appspot.com/6D2782-AA88-4211F0 
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[Link]

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


[Link]

Layers

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


[Link]

Normalized

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


Co
m

m
er

ci
al

 
O

EM
 F

lo
at

in
g 

Ca
r D

at
a

Co
m

m
er

ci
al

 
En

ha
nc

ed
 O

EM
 

da
ta

Em
er

gi
ng

 O
EM

 
Da

ta

Co
m

m
er

ci
al

 
Da

sh
ca

m
s

Co
m

m
er

ci
al

 
Da

sh
bo

ar
ds

Co
ns

ul
tin

g 
Se

rv
ic

es

Freeways PM x X X
Work zones PM X X Emerging

Signals PM X X X
Incident Diversion X
Mobility impact of weather X

Surrogates for Crash/Safety Data 
Hard Braking/ABS

X X X

Pavement Condition X
Asset Inventory (Signs, Marking) X X Emerging

Work zone activity X Emerging

 i i

This space is 
rapidly evolving
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