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Fig. 1. An example of seismograms obtained at Omori Senior High
School. S-arrivals are marked by ‘-”’. Radial component.
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Fig. 2. An example of seismograms obtained at Omori Senior High
School. S-arrivals are marked by ““-”’. Radial component.
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35. S Wave Velocities of Subsoil Layers in Tokyo. 2.

By Etsuzo SHiMA, Yutaka OHTA and Masumi YANAGISAWA,
Earthquake Research Institute,

Ahmed ALvLAM, Graduate School, University of Tokyo
and Hirosi KaAwaAsumI, University of Tokyo.

It is well-known that seismic wave impinging on a boundary of different media
suffer reflection and refraction and variation of their amplitudes. Especially, the waves
incident on a surface layer, usually called subsoil layer or ground, are modified exceed-
ingly in their amplitudes and waveforms when a large difference of physical property
is observed between the ground and the basement. Due to the multiple reflections of
the seismic waves in the surface layer the amplitudes of the seismic waves of particular
frequency at the surface are sometimes amplified to several times those of the incident
waves. And this causes damage to the structure built thereon.

It is therefore necessary to know the physical properties, especially the rigidity in
the ground and basement, since we are more concerned with S wave than P wave,
because of the superiority of its amplitude.

To cope with this aim, we have engaged in exploiting the method of measuring the
S wave velocity which is most directly connected with the rigidity. It was also aimed
to know the S wave velocities in different soil-strata found in the Tokyo metropolitan
area, and a series of measurements are being conducted.

In the previous papeir?, the result of seismic surveys made by means of SH waves
as well as P waves at 12 places in the Tokyo metropolitan area were reported. Through-
out the study, S wave velocities in the typical subsoil layers, often found near the
surface, such as alluvial clay, alluvial sand etc. were clarified. However, information
at depth was quite limited. As the continuation of this type of study, S wave velocities
in the mud stones were investigated at two places in Ota Ward, Tokyo. The mud
stones of the formation of Pliocene series are often found in the Tokyo metropolitan
area in depth. From the bore hole data, we know that this formation is very deep in
downtown Tokyo, however, in Ota Ward we can detect them near the surface. And
this is the reason why we selected the experimental sites in Ota Ward.

The modified explosion source® was employed as the S wave source. Derived under-
ground structures with geological sections and the N-values, that is the number of
blows of the standard penetration test, are shown in Figs. 17 and 22.

The S wave velocity in the upper part of the formation, mud stones, was found to
be 300-400m/sec.. The Poisson’s ratio was also calculated to be around 0.48 from the
velocity ratio between P and S waves. It is worth-while to note that the velocity as
well as Poisson’s ratio are quite similar to those obtained from the soils of Tokyo-
formation. The mud stone having the faster velocity 540m/sec. (the Poisson’s ratio
around 0.46) was also found in depth. It is interesting that the Poisson’s ratio does not
differ much from those reported in the previous paper, in which the weak subsoils were
treated.

Accumulating this type of information, we hope in the near future to be able to
clarify the vibration characteristics of the subsoil layers during earthquakes.



