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DERAILMENT PROBABILITY OF HIGH-SPEED RAILWAY DURING AN
EARTHQUAKE USING OPERATION INFORMATION

Kenji NARITA, Munemasa TOKUNAGA and Kimithoshi SAKAI

In order to efficiently implement derailment countermeasures, routes and targets for which countermeas-
ures are prioritized have to be selected considering the entire railway system. This paper proposed a method
for evaluating the probability density of the number of derailed trains on the entire line considering the
seismic motion information, operation information, and structural information. First, as a result of calculat-
ing the cumulative probability of derailment occurrence for each type of structure, embankments and tun-
nels are less likely to derail than bridges, in addition, the ground classification also significantly affect the
result. It was clarified that the surface acceleration at which the cumulative probability becomes 50% is
almost the same in the embankment section on G5 ground and in the bridge sectiion on G2 ground. Next,
due to the differential displacement of the bridge boundary, the derailment limit decreases 10~20% when
the ground surface acceleration is 100 to 200 gal, and the reduction rate significantely decreases when it is
200 to 500 gal. Finally, the number of derailed trains calculated by the proposed method and actual phe-
nomena were compared, and almost consistent results were obtained.



