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Evaluation method for differential displacement of structures with considering
the influence of horizontal vibrational displacement

Masamichi SOGABE Takefumi MIYAMOTO Hajime WAKUI Nobuyuki MATSUMOTO,
Member (Railway Technical Research Institute)

Differential displacements such as the change of angle and the alignment irregularity on structural top surface during an
earthquake influence the train running safty. The differential displacements are generated by dynamic relative
displacements of adjacent structures, which vibrate horizontally according to individual structural characteristics. Both
vibrational and differential displacements occur simultaneously, in general. However, in the past design standard, there
are still undetermined points in the calculation of response values and the setting of limit values, so both displacements
have been treated separately and thus must be checked separately as well. Then, vibrational and differential displacements,
which are originally combined phenomena, were investigated in this study under a unified evaluation, in order to take into
account their interactions.  As a result of this study, the design limit values of horizontal vibration for train running safety
were recommended 10% lower than the original limit values analyzed proposed to apply only to the horizontal vibraional
displacement. Accordingly, the limit values of differential displacement were proposed in order that the averaged
decreasing rate of the amplitude ratio of safety limits would not exceed 10%.
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