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Module 3

• Investigation Process—Collecting Other 
Evidence

• Information Needed for Speed Estimates

The Investigation Process

Collecting Other Evidence
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Overview

• Scene Measurements

• Photography

• Interviewing Witnesses

Scene Measurements

• Electronic Measuring Device (Total 
Station) should be used if at all possible 
to accurately determine location of all 
landmarks such as buildings, driveways, 
sidewalks, signs, signals, cracks in 
pavement and the like.  
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Scene Measurements (2)

• Coordinate Method is quick and simple 
method.  Requires only roller tape and 
fiberglass tape.

Example of Coordinate Method
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Sample Coordinate Measurement Table

Presenting Information About 
Group of Scars
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Use 3 or More Points to Locate 
Curved Mark

After-Accident Situation Map
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Photography—The Vehicles

• Take four wide-angle shots for overall view of 
exterior.

• Take sectional shots of front fenders, front and 
rear doors and rear quarter.

• Angular views of the 4 corners of the vehicle.

• Sight along the side of vehicle, both from front 
and from rear.

• Yields total of 14 camera angles (minimum).

Four Wide-Angle Shots
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Example of Wide-Angle Shots

Min. Required Camera Angles (14)
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Other Vehicle Items to Photograph

• Additional close-ups of damage

• Missing components

• Unusual or unexplained damage

• Windshield bulge

Relating Damage to the Scene (1)
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Relating Damage to the Scene (2)

Relating Damage to the Scene (3)
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Relating Damage to the Scene (4)

Photography—The Roadway

• Photograph road from driver perspective.

• Conditions upstream of crash site

• Any indications motorists are having 
difficulty negotiating the roadway section? 
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Scene Photos from Driver Perspective

Scene Photos from Driver Perspective (2)

How the agency photographed the approach
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For roadway departures, look back 
upstream for edge of pavement condition

What Can We Learn from the Road?
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Witness Statements

• A secondary source of information.

• If facts presented as the witness sees 
them do not match the physical evidence, 
then they must be discarded.

• Try to confirm that the witness could 
actually see what they claim to have 
observed.

Witness Statements

• At-Scene

• Statements

• Testimony (under oath)
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Questions?

Information Needed for

Speed Estimates
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Overview

• Vehicle Behavior

• Analyzing Impact

• Speed from Locked Wheel Tire Marks

• Speed from Yaw Marks

• Falls, Flips and Vaults

• Work/Energy Methods

• Conservation of Momentum

Vehicle Behavior

• Inspection

• Reports

• Photographs

• Dimensions

• Vehicle Parts
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Effects of Collision Forces

• Velocity changes

• Rotation

• Direction change

Elements of a Collision



17

Force Directed Toward CM May Cause 
Accel. Or Decel. But No Rotation

No Rotation
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Eccentric Force May Produce Accel. Or 
Decel. and Also Rotation

Change in Direction of Vehicle Due to 
Eccentric Force
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Offset Head-On Collision

Offset Rear-End Collision
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Analyzing Impact

1. Draw outline of each vehicle to scale

2. Show collapsed area, contact damage 
and direction of principal force.

Analyzing Impact (continued)

3. Place one diagram over other and adjust 
until thrust directions are in line.
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Steps 1 and 2 Illustrated

Vehicle #1 Vehicle #2

Step 3
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Analyzing Impact (continued)

4. Study after-accident map for signs of

-- First contact

-- Max. engagement

5. Try to account for all signs of crash 

Basic Equations

• Time, t

• Distance, s or d

• Velocity, v

• Acceleration, a
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Speed from Locked Wheel Tire Marks

d = ve 
2 - vi 

2 / 2a

Where: d = distance, feet

v = velocity, fps

a = acceleration, fpsps

a = fg   (drag factor X 32.2 fpsps)

Determining Coefficient of Friction

• Test skid the vehicle or exemplar vehicle

• Slide test a tire**

• Use table values
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Drag Sled

Note:  This system does not work!

Tabular Values
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Speed from Yaw Marks 

• Confirm yaw marks

• Grade

• Coefficient of friction

• Radius of curve (followed by vehicle)

Yaw Marks 

Normal Curve Traversal Yaw
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Pertinent Parameters for Speed from Yaw

Detailed View
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Curve Radius by Stringlining

Radius, r = c 2 / 8m  + m / 2

Falls, Flips and Vaults

• Horizontal distance

• Vertical distance

• Take-Off angle
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Falls

Flips
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Vaults

Work/Energy Methods

Kinetic Energy = ½ mV2

Incorporates vehicle stiffness
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Crush Measurements

Frontal Impact Speed Versus Crush 
Deformation
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Limitations of Energy Model

1. Vehicle not tested

2. Variation in stiffness

3. Vertical variations

4. Corrosion

5. Types of accidents

Conservation of Momentum
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Application of Momentum Approach

Accuracy of Estimate A Function of

• Assessing Vehicle Damage

• After-Collision Velocities

• Locations of Final Rest

• Weight Differences
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What Happened Here?

Direction of Automobile
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Direction of Semi-Truck

Questions?


