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Research Motivation

ARail/Track Inspection is key for assuring
Safety & Structural integrity in rails

AGOAL i 0 TRACK RELATED ACCIDENTS
AGrowing demand for higher axle loads
AFatigue defects and RCF are ongoing issues
AOther challenges
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Collaborative Approach

Industry
Co-operation/
Partnership

— A

High Reliability Modeling/
bl A Simulation
Inspection

'Advanced NDE =

Methods
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Rail Defects

ARail defects develop from a number of causes. Mainly, repeated
cyclic loading can initiate defects at microscopic anomalies

ASuch defects will start and grow internally with accumulated traffic
(mileage and tonnage)

Bolt Hole Crack (BHC) Web Defect Base Defect
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Vertical Split Head (VSH) Horizontal Split Head (HSH)



Broken Rail Derailment (Year 20007 2018) [FZicAg

1400

| Dty Code |Causes (Broken Rail)
1200 —0—Class alln ines
A T201 |Bolt hole crack or break
1000
| A / N\ T202 |Base
« 800
3 o [/ \ /N T203 |Weld (plant)
600
| T204 |Weld (field
400 /\ / \ /.\ / = [ e ]

| \ / /\\ / \ / A e Detail fracture from
200 | , w \T shelling or head check

T201 T202 T203 T204 T207 T208 T210 T211 T212 T218 T220 T221 T208 Engine burn fracture
FRA Cause Codes

Head and web separation

‘ ' T210
:Zz i iraleads (outside joint bar limits)
300 Head and webseparation
A T211 | -
g 250 / \ (within joint bar limits)
g 20 / /"\\ /’.\\ T212 |Horizontal split head
g 150 77\ VAN T218 |Piped rail
A N T220 |T / d
0 N ) A\ // N ransverse/compoun
. V M T221 |Vertical split head

T201 T202 T203 T204 T207 T208 T210 T211 T212 T218 T220 T221
FRA Cause Codes
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AUltrasonic Testing (UT) non-destructive evaluation (NDE)
methods for rail flaw detection are the primary techniques
employed by the railroad industry

Rail Flaw Inspection

Rail Detector Car Hand-held UT
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