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What is Accident Reconstruction?

• The who…

• The when…

• The where…• The where…

• The what…

• The how…
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Step 1:  Data Collection
…get the basic background information 

you need to get started

Accident Reconstruction

you need to get started
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Objective Incident Information:Objective Incident Information:Objective Incident Information:Objective Incident Information:

• Names
• Location
• Date & time
• Vehicles
• Witness statements

Data Collection – Crash ReportData Collection – Crash Report

• Witness statements
• Roadway measurements*
• Photographs

* info is (usually, sometimes, 
occasionally) accurate
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Crash Report Diagram and Measurements

Data CollectionData Collection

Usually baseline-edge-type measurements; however, total station 
surveys becoming more prevalent with police agencies

Baseline - X

Y
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Crash Report Diagram and Measurements

Data CollectionData Collection

Easy – until…….
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Objective TruckObjective TruckObjective TruckObjective Truck----Related Information:Related Information:Related Information:Related Information:
• Brake conditions
• Brake adjustments*
• Axle weights

Commercial Vehicle Inspection Report

Data CollectionData Collection

• Axle weights
• Crash damage
• Other deficiencies, such as structural issues 

with frame
*NOTE:  this information is not always correct!
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Commercial Vehicle Inspection Report

Data CollectionData Collection
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Step 2:  Document Evidence
…measure, photograph, collect, PRESERVE

Accident Reconstruction

…measure, photograph, collect, PRESERVE
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Roadway evidence (tire marks, scratches / gouges)

Truck Duals  

Truck Duals
w/out ABS

• Photograph
• Good:  standard
• Better:  aerial

• Measure

Document Evidence ASAPDocument Evidence ASAP

Passenger Car
w/ ABS

Passenger Car
w/out ABS

Truck Duals  
w/ ABS • Measure

• Good:  tape 
measures and/or 
wheels

• Better:  survey 
equipment
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Roadway evidence (tire marks, scratches / gouges)
• Not all tire marks are created equal….

Document Evidence ASAPDocument Evidence ASAP

Skid/Braking Yaw 
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Accident SceneAccident Scene
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Accident SceneAccident Scene
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Vehicle Inspection: Get in ASAP
• Vehicles get towed ….
• Get crushed, lost, sold, ….
• Parts get lost, altered

Document Evidence ASAPDocument Evidence ASAP
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Vehicle Inspection (Damage):
• Photograph evidence
• Damage or crush :

• Document nature 
• Measure

• Tape measure
• Photogrammetry

Document Evidence ASAPDocument Evidence ASAP

• Tape measure
• Photogrammetry
• Digitize
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Vehicle Inspection (Damage):
Scene Inspection

3D scanner

Document Evidence ASAPDocument Evidence ASAP
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Vehicle Scan – this is NOT a photograph

Document Evidence – 3D ScannerDocument Evidence – 3D Scanner
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Scene Scan – single scan

Document Evidence – 3D ScannerDocument Evidence – 3D Scanner
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Vehicle Inspection (special circumstances):
• Brakes
• Conspicuity (lighting, 

reflectors, clothing)
• Seat belts, guides
• Others (suspension, tire)?

Document Evidence ASAPDocument Evidence ASAP

• Others (suspension, tire)?
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Vehicle Inspection (special circumstances):
• Seat belts - evidence of use – close-up

Document Evidence ASAPDocument Evidence ASAP
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Engine Control Module Data Extraction:
• It is engine specific, not truck specific

• Cummins, Caterpillar, Detroit Diesel…
• Is the record option activated?
• What data is retrievable?

Document Evidence ASAPDocument Evidence ASAP

• What data is retrievable?
• What is the best means to extract the 

NECESSARY data?
• Onboard
• Direct to module
• Exemplar engine/truck
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For HEAVY TRUCKS
Remember Remember Remember Remember –––– It It It It is notis notis notis not truck specific, truck specific, truck specific, truck specific, it is engine specific!it is engine specific!it is engine specific!it is engine specific!

The List (ECM’s that store time & speed data):The List (ECM’s that store time & speed data):The List (ECM’s that store time & speed data):The List (ECM’s that store time & speed data):
• Caterpillar
• Cummins
• Detroit Diesel 

Event Data RecordersEvent Data Recorders

• Detroit Diesel 
• Mack (send to specific shops)
• Volvo
• International

Also, Also, Also, Also, 
1. the option must be turned on
2. the threshold for “hard stop” must be crossed during 

the event
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For PASSENGER VEHICLES
DATA is stored in Airbag Control Modules (ACMs)!DATA is stored in Airbag Control Modules (ACMs)!DATA is stored in Airbag Control Modules (ACMs)!DATA is stored in Airbag Control Modules (ACMs)!

This List is constantly growing:This List is constantly growing:This List is constantly growing:This List is constantly growing:
• Ford
• Chrysler
• Chevrolet 
• GMC

Event Data RecordersEvent Data Recorders

• GMC
• Dodge
• Honda
• Acura
• Toyota
• Etc.
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For PASSENGER VEHICLESFor HEAVY TRUCKS - Location
Event Data RecordersEvent Data Recorders
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For HEAVY TRUCKS
What happened here? (hypothetical case)

Event Data RecordersEvent Data Recorders
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Step 3:  Scene / Vehicle Layouts
…digitally reproduce (draw) scene, vehicles 

(including photogrammetry)

Accident Reconstruction

(including photogrammetry)
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Characterize Crush

Vehicle DrawingVehicle Drawing
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Scene DrawingScene Drawing
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TestingTestingTestingTesting

CalculationsCalculationsCalculationsCalculations

Analysis OptionsAnalysis Options

SimulationSimulationSimulationSimulation
CalculationsCalculationsCalculationsCalculations
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Vehicle Mechanics / DynamicsVehicle Mechanics / Dynamics

1.1.1.1. Speed calculationsSpeed calculationsSpeed calculationsSpeed calculations
• Crush energy & force
• Conservation of Momentum
• Conservation of Energy
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• Conservation of Energy
• Force balance



Q: What is crush energy?
A: Kinetic Energy converted to Crushing the  

Vehicle…

Vehicle Mechanics / DynamicsVehicle Mechanics / Dynamics
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Vehicle Mechanics / DynamicsVehicle Mechanics / Dynamics

2.  Time2.  Time2.  Time2.  Time----Speed Distance CalculationsSpeed Distance CalculationsSpeed Distance CalculationsSpeed Distance Calculations
• Set bounds on the possible
• Evaluate perception/reaction times
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• Evaluate perception/reaction times
• Is a scenario physically possible



Accident ReconstructionAccident ReconstructionAccident ReconstructionAccident Reconstruction

Trucks are DifferentTrucks are DifferentTrucks are DifferentTrucks are DifferentTrucks are DifferentTrucks are DifferentTrucks are DifferentTrucks are Different

ATLANTA • BALTIMORE • CHARLOTTE • CHICAGO • CLEVELAND • COLUMBUS • FT. LAUDERDALE • HOUSTON • ST. LOUIS • TAMPA



The Truck is 20 TIMES Heavier than 

your SUV!

==
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• Mass Mass Mass Mass ratioratioratioratio - can exceed 20:1

• StiffnessStiffnessStiffnessStiffness:  Heavy trucks and trailers are primarily 
designed to haul weight – not absorb collision energy

• Bumper heightsBumper heightsBumper heightsBumper heights:  Front bumpers, tractor frame, trailer 
deck and rear ICC bar are higher than passenger car 

Heavy Truck AccidentsHeavy Truck Accidents

deck and rear ICC bar are higher than passenger car 
bumpers.  Results in engagement of comparatively 
weaker structures.
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•Collision forces between vehicles are equal and opposite

Effect of Mass and Stiffness DisparityEffect of Mass and Stiffness Disparity
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Effect of Mass and Stiffness DisparityEffect of Mass and Stiffness Disparity
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SIMULATION and TESTINGSIMULATION and TESTINGSIMULATION and TESTINGSIMULATION and TESTING

“it is what it is…”“it is what it is…”“it is what it is…”“it is what it is…”

When things get complicated:

“it is what it is…”“it is what it is…”“it is what it is…”“it is what it is…”

• Scientific proof
• Good court exhibits
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Simulation AnalysisSimulation Analysis
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Panning Video

Case Example: Accurate Determination of Speeds
TestingTesting
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Overhead Video

Case Example: Accurate Determination of Speeds
TestingTesting
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Goal: Duplicate Damage on Subject Vehicle 

Case Example: Accurate Determination of Speeds
TestingTesting

Accident Vehicle Test - Target Vehicle
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Minor Impact Simulator
Testing and SimulationTesting and Simulation



3D Scanning, Animation and Video evidence
Integrating TechnologyIntegrating Technology



3D Scanning
Integrating TechnologyIntegrating Technology



Thank You for your time today!Thank You for your time today!Thank You for your time today!Thank You for your time today!
Douglas R. Morr, P.E. 
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