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Topics

On-Scene Inspection
Identification
Role of DOT inspector
Safety Systems
Vehicle Systems
ECM
Lamps
Weights
Documentation
Measurements
Tires
Brakes

Evidence Preservation
Brakes
ECM

Resources
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Where Do You Start?
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What Do You Document?
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What Do You Preserve?
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On-Scene 
Inspection

Heavy Vehicle   
Crash Investigation
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On-Scene Inspection
Identification

Power Unit
Trailer(s)

DOT inspection detail
Safety systems
Vehicle systems
Electronic Control Module
Lamps
Weight
Documents
Dimensions 
Tires
Brakes
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https://vpic.nhtsa.dot.gov/decoder/
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On-Scene Inspection - DOT Inspection

Motor Carrier Inspection
Level I: Standard Inspection

Level II: Walk-Around Driver/Vehicle Inspection

Level III: Driver/Credential/Administration Inspection

Level IV: Special Inspection

Level V: Vehicle-Only Inspection

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

https://www.cvsa.org/inspections/all-inspection-levels/
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On-Scene Inspection - DOT Inspection

When to call?
“Any truck having a gross vehicle weight rating (GVWR) of more than 

10,000 pounds or a gross combination weight rating (GCWR) over 10,000 
pounds used on public highways.”

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

https://ai.fmcsa.dot.gov/dataquality/CrashCollectionTraining/lesson1/weight.html
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https://www.volvotrucks.us/trucks/vnl/top-ten/safety/
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Engine

Transmission

Drive Axles
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Degreaser wipes
Putty knife
Wire brush
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On-Scene Inspection – ECM

Electronic Control Modules (ECM)
Beginning in mid to late-90’s, most heavy vehicles were 
equipped with an ECM.
Serve as main processing function controlling each of the 
engine’s functions
ECMs assist in meeting EPA standards for emissions
May have an Event Data Recorder (EDR) component
EDR assists with:

Monitoring performance
Diagnosing problems

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

NUCPS – TCR2 – Introduction to EDR Data in Heavy Vehicles
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On-Scene Inspection – ECM

What data may be available?
Dependent upon:

Engine manufacturer
Generation / Year of the ECM
Factory settings
User-modified settings
Type of collision / maneuver by heavy vehicle

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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On-Scene Inspection – ECM

Available ECM Data

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

Steiner, John C, et al. “Accessing and Interpreting Heavy Vehicle Event Data Recorders.” SAE International, HVEDR Devices and Available Data, vol. 1, 2019, pp. 128.

Engines 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Caterpillar

Cummins

Detroit Diesel

Mack

Mercedes-Benz

Navistar

Paccar

Volvo

Engines 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Caterpillar

Cummins

Detroit Diesel

Mack

Mercedes-Benz

Navistar

Paccar

Volvo

Diagnostic Data

Limited Incident Data

Incident Data
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On-Scene Inspection – ECM
Identification

VIN
Engine type
Engine serial number

Condition at imaging
ECM run time
Odometer

Condition at event(s)
ECM run time
Odometer
Air temperature

Trip details
Operation hours

Fault codes
Maintenance alerts
Audit history
Configuration

Governed speed
Rear axle ratio
Drive wheel revolutions/mile

Vehicle speed
Engine speed
Percent throttle
Brake use
Clutch use
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Fault Codes
Triggers snapshot of data at time of event
Trouble code triggered event such as:

Low oil pressure
Low coolant level

Last Stop Record
Heavy vehicle comes to a stop, parking brake is set, or has 
its ignition turned off

Hard Brake Records
Heavy vehicle’s speed decreases at a rate greater than a pre-
set threshold.
Typically set at 7, 9 or 10 mph/second (user defined)

On-Scene Inspection – ECM
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On-Scene Inspection – Documentation
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On-Scene Inspection – Documentation

Electronic Logging 
Devices (ELDs)

Mandatory as of 
December 2019 
(with some 
exceptions)

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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On-Scene Inspection – Measurements

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

2019 Diesel Truck Index
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https://www.tirerack.com/tires/tiretech/techpage.jsp?techid=148
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Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL

CFTC - Centre de formation en transport de Charlesbourg - https://youtu.be/FDCaDGZKdTQ?t=18
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Preservation

During Towing & Removal

Heavy Vehicle   
Crash Investigation
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Evidence Preservation

Towing and removal considerations
Braking systems
Electronic control module (ECM)

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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Evidence Preservation – Braking System

Single-Chamber Dual-Chamber

When no air is present within the 
chamber, the parking spring activates the 

brake at this wheel
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Evidence Preservation – Braking System

Air Provided by          
Towing Vehicle

Caging Bolt
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Evidence Preservation – Braking System

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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Evidence Preservation – ECM
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Fault Codes
May be overwritten by subsequent faults

Last Stop Record
Overwritten when vehicle exceeds 1.5 mph

Hard Brake Records
7, 9 or 10 mph/second

On-Scene Inspection – ECM

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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Evidence Preservation – ECM

Power Off
Remove driveshaft or 

remove axle shafts&

Do not remove the module(s)
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Heavy Vehicle   
Crash Investigation
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Resources - Training
Heavy Vehicle Overview
ITEA – Basic & Advanced Truck Enforcement
Heavy Vehicle Investigation/Reconstruction
NUCPS - Heavy Vehicle Crash Reconstruction
IPTM - Commercial Vehicle Crash Investigation 1 & 2
Heavy Vehicle EDRs
SAE - Accessing and Interpreting Heavy Vehicle Event Data Recorders
SAE - Advanced Applications of Heavy Vehicle EDR Data
IPTM - Heavy Vehicle Electronic Control Module Data Use in Crash Reconstruction
Vehicle Systems
NUCPS - Heavy Truck Forensic Mechanical Inspection for Collision Investigators
Bendix - Air Brake Training
Bendix - Advanced Technology Training

Heavy Vehicle Crash Investigation - IATAI 2021 Annual Conference - Springfield, IL
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Resources

Andrew W. Thomas
andrew@collisionanalyticsllc.com

www.collisionanalyticsllc.com
(815) 260-3721
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