Sample Inspection Log (simulated, 1970s, pre-accident)
	Date
	Inspection Type
	Observation / Notes
	Action / Recommendation

	15 March 1972
	Visual inspection
	No visible cracks or surface anomalies
	Routine monitoring

	20 August 1973
	Ultrasonic testing (UT)
	Subsurface anomaly detected (not recognized as critical)
	Monitor location; no immediate action

	10 May 1974
	Visual inspection
	No new surface defects
	Routine check

	18 November 1975
	Ultrasonic testing (UT)
	Small anomaly; micro-cracking possible
	Misinterpreted; no immediate corrective action


Accident Date: 12 Jan 1976 — fractured rail discovered, train halted.
Teaching Notes:
· Inspection failure is realistic: not all anomalies were properly assessed or followed up.
· Allows students to explore interactions between material defects and limitations of inspection regimes.
Material Data (simulated)
Sample ID: Rail-01
Tests / Results / Notes
1. Chemical composition: C 0.80%, Mn 0.70%, Si 0.30%, P <0.02%, S <0.02% – within standard rail steel specification
2. Hardness: 210 HV – within expected range
3. Metallography: Sharp inclusion detected inside the rail cross-section – microscopically irregular iron particle embedded in steel matrix
4. Micro-cracking: Tiny cracks initiating around inclusion – localized stress accumulation, no surface corrosion
5. Geometry / Dimensional check: Rail profile and dimensions within tolerance – no deviation in shape or alignment
Teaching Notes:
· Students can conclude that the direct cause is not operational misuse, incorrect heat treatment, or geometry, but a material defect (internal inclusion).
· Promotes discussion on manufacturing process, quality control, and monitoring procedures.
· Data can be revealed progressively during the exercise:
1. Start with chemical composition and hardness.
2. Add metallographic observations.
Suggested Use in FTA Exercise
1. Initial phase: Students see only partial inspection logs – encourages exploration 
2. Middle phase: Lab data introduced – guides students toward identifying internal inclusion and production process issues.

