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THE EFFECT OF SEDIMENTARY BASIN STRUCTURE ON PREDOMINANT PERIOD

OF SEISMIC GROUND MOTION
The analysis using 3-D finite difference method
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On the sedimentary basin, the characteristics of ground motion varies with incident angle and azimuth angle of the seismic wave due to the complicated soil

structure. Especially, the predominant period of the seismic ground motion, which is very important in the design of high-rise buildings, ofien varies with the

direction of the hypocenter. In this study, we focus the effect of sedimentary basin structure on dynamic characteristics of seismic ground motion, using the

three dimensional finite difference method and the reciprocity theorem of Green’s function. We study especially focusing effect and trapping effect of seismic

waves. We also discuss the fluctuation of predominant period for the seismic design of high-rise buildings.
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THE EFFECT OF SEDIMENTARY BASIN STRUCTURE ON PREDOMINANT PERIOD
OF SEISMIC GROUND MOTION

The analysis using 3-D finite difference method
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On the sedimentary basin, the characteristics of ground motion varies with incident angle and azimuth angle of the seismic wave due to the
complicated soil structure. Especially, the predominant period of the seismic ground motion, which is very important in the design of high-rise
buildings, often varies with the direction of the hypocenter. In this paper, we focused the effect on dynamic characteristics due to sedimentary
basin structure, using the three dimensional finite difference method and the reciprocity theorem of Green’s function. We have especially
focused on the focusing and trapping effects caused by subsurface structure of sedimentary basin. We also discuss the fluctuation of
predominant period for the seismic design of high-rise buildings. First, we studied the effect on dynamic characteristics due to sedimentary
basin structure, using the three dimensional finite difference method. Subsurface structures of sedimentary basin were modeled considering
focusing and trapping effects separately, which affect spectral characteristics of soil response. Green’s functions were computed using them.

Then we compared spatial distributions of spectra. Some conclusions are as follows:

1. The dynamic characteristics are affected by the interference due to path difference between direct wave and reflected or refracted waves
generated at the edge of the basin. The effect on seismic wave is constructive or deconstructive interference at particular period.

2. The effect of interference on seismic waves varies with the incidence directions of seismic waves and focal depth of hypocenter. Then, even
though conditions of basin structure and hypocenter, the predominant period of the seismic ground motion varies with the location of the
hypocenter.

Second, we discussed the fluctuation of predominant period on the elliptical sedimentary basin using the three dimensional finite difference

method and the reciprocity theorem of Green’s function. We modeled the elliptical basin structures which affect dynamic characteristics due to

each focusing effect or trap of seismic waves and many hypocenters, moreover, we studied the fluctuation of predominant period at center of
sedimentary basin. Some conclusions are as follows:

3. We also discussed the fluctuation of predominant period on the surface of the sedimentary basin due to location of seismic sources. On the
elliptical sedimentary basin, the predominant period changes continuously with direction and depth of hypocenter.

4. On the Osaka sedimentary basin, the predominant period changes discontinuously with direction of hypocenter, reflecting its complicated

structure. On the other hand, the predominant period changes continuously with depth of hypocenter.
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