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Earthquake Motions Observed at Different
Depths in a Shallow Well

By
Matsuo Takahashi and Hiroyoshi Suzuki

National Research Center for Disaster Prevention, Tokyo

Abstract

In October 1968 a shallow well 35 m deep was dug in Yoshimatsu Town, Kagoshima
Prefecture, for the observation of Ebino Earthquake. At the time of digging of this well,
comparative observations were conducted with vertical seismometers on the ground sur-
face and at the depths of 2.0, 4.7, 8.8, 21.5 and 35 m, respectively. Most of the observed
earthquakes have the duration of preliminary tremor of 0.3 to 1.5 seconds and the magni-
tude of 0, approximately. Attenuation rate of the amplitude has its turning point at the
depth of 9m, and this coincides with the fact obtained from the data of boring that the
geological properties of the surface layer are different between the points above and
below the 9-m depth. The amplitude of seismic motion at the 35-m depth is one fifth of
that at the ground surface. In regard to the seismic waves on the ground surface and
at the 35-m depth in rock, assuming the value on ground surface as output, and that in
rock as input, the power spectrum and the frequency response function have been
calculated, respectively. Results obtained are as follows. )

1. As for the power spectrum, there is a peak at 6 and 14c¢/s in rock, but a sharp
peak at 30c/s on the ground surface.

2. As for the gain in amplitude of the surface value versus the rock value, the
values are almost the same in the range of 0 to 10¢/s, but therefore the gain increases
with the frequency and becomes maximum at 30c/s.

3. As for the phase also, the phase difference between both values is small so far
as in the range of 0 to 10c¢/s.

4, As for the coherency, it is naturally high for low frequencies, and peaks often
appear especially near 6 and l4c/s. These peaks are considered to correspond to the
S-wave group and to the P-wave group, respectively.

5. It is found that the waves of 30c/s having strong energy among the ground

surface vibrations are to be considered as multiple reflections within the surface layer.
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