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A Fundamental Study on the Effect of Dynamic Deformation Property Testing method
in Seismic Design for a Bridge Pier

Taku KANZAWA, Jun IZAWA, Masanori YAMAMOTO, Kenichi KOJIMA, Akira
SUZUKI and Satoru KASAI

In seismic design of railway structures, inertia force and ground displacement acted to target structures
are calculated by nonlinear seismic ground response analysis. For determining parameters necessary for the
analysis, “the stage loading test of soil” is generally adopted, which was developed in order to mainly
determine the parameters for small-to-medium shear strain level (10-5 <y < 10-3). On the other hand, the
parameters for large shear strain level is necessary for the current seismic design of structures against a
large-scale earthquake, such as a level 2 earthquake.

The authors proposed a new testing method to determine G/Go-y and h-y relationships necessary for the
time-domain nonlinear seismic ground response analysis against a large-scale earthquake. The past study
clearly showed that the seismic ground response analysis with the G/Go-y and h-y curves obtained from the
proposed method could produce almost the same seismic ground response with that of the hybrid ground
response simulator which could give the most accurate seismic ground response, although the inertia force
might be evaluated slightly smaller. On the other hand, it was also confirmed that the conventional testing
method might give extremely small shear stiffness for a large strain level.

This study evaluates the effect of above mentioned discrepancy in the results of ground repsonse analyses
attributed to different dynamic deformation property methods on a seismic design of a railway bridge pier
by pseudo static nonlinear analyses. The test resutls indicated that the conservative evaluation of the inertia

7



force in the proposed method comparing to that of the hybrid ground response simulator could not give
large effect on the response of the bridge pier. In addtion, it was confirmed that deep foundation might be
designed with exteremely over spec if the dyanamic deformation properies were obtained from the conven-
tional method.



