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Estimation of seismic responses of ground and viaducts in the zone of derailment of Shinkansen bullet trains
during Niigata-ken Chuetsu earthquake in 2004
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Shinkansen bullet trains were derailed during Niigata-ken Chuetsu earthquake, October 23, 2004 with a
magnitude of 6.8. The purpose of this paper is to estimate the seismic responses of the grounds and viaducts in the
zone of derailment for studying the possible cause of the derailment by dynamic analysis on seismic response
using simplified models verified by microtremor measurement on grounds and viaducts. One-dimensional models
of ground are developed at 17 sites for seismic response analysis. Linear models of single-degree-of-freedom
systems for viaducts at ten sites are developed based on microtremor measurement on grounds and viaducts. The
results of analysis show that values in a range of alluvial terrace are larger than those in a range of alluvial fan with
regard to responses of acceleration and curvature of viaducts. Based on witnesses of crew, it is clearly shown that
the trains run through the zone of derailment in the time range of occurrence of maximum acceleration responses.
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