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THE EFFECT OF SEDIMENTARY BASINS AND ACCRETIONARY WEDGE
ON LONG PERIOD GROUND MOTIONS IN CHUKYO AREA

TR SV G S/ G - 1 1 I Sl
Sayo YAMADA, Takashi HIRAI and Nobuo FUKUWA

This study clarifies the effect of the sedimentary basins and accretionary wedge to the long-period ground motion using the seismic ground motion records

and the finite difference analysis. The effect of both the sedimentary basins on the wave propagation path and the sedimentary basin beneath the site are

revealed. Each sedimentary basin on the wave propagation path affects the long-period seismic wave, respectively. The seismic wave is strongly amplified

by the sedimentary basin if the seismic source locates at particular direction. These phenomena are examined by the finite difference analysis using a simple

soil structure model. In addition, the behavior similar to the result of numerical analysis is shown by the study using the seismic ground motion records.
Keywords : Long-period ground motion, Seismic source location, Propagation path, Sedimentary basin,

Reciprocity theorem, Finite difference method
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THE EFFECT OF SEDIMENTARY BASINS AND ACCRETIONARY WEDGE
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Long-period seismic waves are affected by the propagation path, and have a different nature depending on the
source location. In addition to the accretionary wedge and sedimentary basins could affect the long-period seismic
waves. The characteristics of ground motions on the irregular sedimentary basin structure vary depending on the
incident direction of the seismic wave and the type of incident seismic wave. Therefore it is important to focus on the
source location, and to consider the path effect together with the effect of the sedimentary basin beneath the site.

In this study, the 3D finite difference analysis based on the reciprocity theorem is employed to clarify the path
effect and the effect of the sedimentary basin beneath the site. In regard to the path effect, the accretionary wedge
could decrease the specific periodic band of seismic waves, in contrast to the Niigata sedimentary basin which could
amplify the specific periodic band of seismic waves. In addition, the Kanto plain could so much not amplify the waves
on the site in Chukyo area. In regard to the effect of the sedimentary basin beneath the site, the analysis confirm that
the characteristic of ground motion fluctuates depending on the incident direction of seismic waves. Especially, the
results of some observation points show that when the source located in a particular direction, the seismic wave is
strongly amplified by the sedimentary basin.

Specific amplification of seismic waves is examined by the numerical analysis of wave propagation using the simple
soil structure models. As a result, it is revealed that the seismic waves are strongly amplified by the step of the layer
near the site. Therefore, the ground motion at the site is amplified and the duration time is extended.

At last, amplifications of seismic wave radiated from sources of various directions are compared at the site on
Chukyo sedimentary basin using the seismic ground motion records. The study revealed that the amplification of the
seismic wave radiated from eastern sources is larger than other direction at the specific periodic band. The behavior
similar to the result of numerical analysis is shown by the study using the seismic ground motion records.

According to the result that the effect of the wave propagation path and the sedimentary basin beneath the site
varies with respect to the source location, the damage of specific long-period building could be large in specific cases
of earthquakes. The examination of the ground motion using 3D finite difference analysis based on the reciprocity

theorem is beneficial since the above mentioned effects are complicated and different around the earthquakes.
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