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• Investigating incidents scientifically is the best way to prevent future incidents.

• Gather data from Infrastructure, Equipment, and Operations viewpoints.

• Analyzing this data will point to a hypothesis.

• Use simulations as needed to “recreate” what happened.

• Confirm the data, analyses, and simulations support your hypothesis.

• Develop a cause statement that expresses the root cause(s) and conditions that led to 

the derailment.

Overview



Infrastructure
Analyzing Track Data



• Obtain digital copy of most recent track geometry test.

o Review and plot in MultiVu or a spreadsheet program

• Obtain and plot track station measurements.

o “Track notes” usually taken after an incident

• Gage, Crosslevel, Alignment measured with level board and 62-ft chord or 

equivalent

• Plot station measurements and track geometry test data together to document POD 

location and confirm conditions at the time of the incident.

Track Analysis



Analyzing Track Notes & Track Geometry Data



Equipment
Assessing Vehicle Conditions



• Determine the first vehicle and first wheel to derail.

• Measure key vehicle conditions as much as possible.

o Suspension components, side bearings, wheel profiles, etc.

• Review wayside detector data

o Wheel force detectors (i.e., “WILD” data)

o Optical geometry detectors

o Wheel profile detectors

• Synthesize all available information to deduce car condition, especially if simulations 

will be needed.

Equipment Assessment



Equipment Inspection



Wayside Data Analysis



Operations
Analyzing Train Handling



• Obtain details of the train consist.

o Car/wagon types, weights, and draft gear types

o Locomotive types, active in power or braking

• Obtain records of train operation.

o Event recorder files, locomotive GPS coordinates and final resting location

Analyze Train Handling and Makeup



Train Consist: Tonnage & Draft Gear Profile



Analyzing Event Recoder Data



Simulations
Train Dynamics, Vehicle Dynamics



TOES™ Simulation Results



NUCARS® Simulation Results



• Collect, assess, and analyze the evidence, measurements, and data

o Do you have the right data, and is it complete?

o What is the data telling you?

• Understand and apply the physics​

o L/V ratio, Nadal limit, rolling radius differential, etc.​

• Run the simulations​ as needed

o TOES™, NUCARS®

• Develop and report the cause statement

Summary

TOES™ and NUCARS® are trademarks of Transportation Technology Center, Inc.



Thank You!


