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Fig. 1. The map of Tokyo Metropolis showing the locations of the observation sites.
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Fig. 3. The reduced vertical travel time graph
for SH-waves (Tama New Town). Bars show
95% confidence limits.
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Fig. 4. The geological section
and the underground struc-
tures for P-and SH-waves
(Tama New Town).
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64. S Wave Velocities of Subsoil Layers in Tokyo. 3.

By Etsuzo SHIMA, Yutaka OHTA, Masumi YANAGISAWA, and Kazuyoshi Kubpo,
Earthquake Research Institute,
and Hirosi KAWASUMI,
University of Tokyo.

It has now become possible to calculate the vibration characteristics of ground at any
site provided we know the subsoil structure and physical constants down to the basement
thereunder.

In connection with the project now under way in Tokyo Metropolis, of its prevention
against earthquake disaster, it was demanded to estimate possible earthquake damage to all
kinds of constructions and facilities within the metropolitan area. To cope with the de-
mand, intensity distribution throughout the area in a standard earthquake must first be
worked out. The work can now be done provided we know boring logs and elastic con-
stants and densities of representative formations in the underground of each site.

Whereas we can in some cases measure such physical constants in a laboratory from
boring cores while in others we can never get undisturbed samples by borings, there is no
need to say that in-situ measurements of elastic constants are superior to laboratory mea-
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surements to say nothing of the ease and accuracy of the field measurements. But we have
had no standard field methods of getting velocity logs of S wave although those for P wave
have been well developed. In view of this necessity we have been endeavouring to find
practicable methods of measuring S wave velocity in the ground, especially in urban areas
where it is very difficult to obtain a large open space for ordinary seismic prospecting and
ground noises are very great. A series of our attempts and the results obtained have al-
ready been reported?V?,

In the present paper, the result of seismic surveys by means of SH waves as well as P
waves at 6 places in Tokyo metropolitan area is reported. Two sites in downtown Tokyo
(locations 1 and 2 in Fig. 1) were chosen to obtain further information on alluvial deposits.
It was also aimed to detect the S wave velocities of the diluvial deposits which were be-
lieved to exist near the surface from the geological interpretation. At location 3, the Kwanto
loam was investigated. On the other hand, at three sites (locations 4, 5 and 6) located in
the suburbs of Tokyo, where the outcrops of the formations of Pliocene series were found,
it was aimed to obtain the information associated with the basement formations. The depth
of such formations in downtown Tokyo is as deep as 200 meters. Since it is not an easy
matter financially and practically to conduct a survey in downtown Tokyo to obtain the
S information of such deep formations, we selected the experimental sites in the places
where the outcrops of such formations were found.

At location 6, the method outlined in the previous paper was employed?. At the other
sites, well-shooting method by means of SH waves as well as P waves was employed¥. SH
waves were generated by hitting either end of a wooden plate, pressed firmly on the
smoothed surface of the ground, with a wooden sledge hammer. P waves were generated by
hitting the ground vertically with the same hammer. The results of observations and inter-
pretations are shown in Fig. 3 through Fig. 16. The number of observations versus observ-
ed S wave velocities for various formations are summarized in Fig. 17. Dashed lines cor-
respond to the ones we detected near the ground surface, which may be presumed to be
weathered to some extent.

The following conclusions can now be drawn from the accumulated data. The S wave
velocities in the deposits of the particular geological age increase in the order of clay, sand
and sand-and-gravel. And also we can see from Fig. 17 that the older the formations, the
higher are the S wave velocities therein. It is interesting to note that, if we exclude the
weathered ones, we can classify the S wave velocities in various formations with respect to
the geological ages into three groups. That is, S wave velocities in the alluvial layers are
less than 200 m/s., and those in Tertiary formations are higher than 400 m/s., while those
in diluvial deposits are found between them. Although the S wave velocities in the wea-
thered Tertiary formations are found in the range of velocity in fresh diluvial deposits, and
velocities in the diluvial deposits are found in the range for alluvial deposits, we may say
that knowing the S wave velocity we can tell roughly the geological age of the particular
formation or vice versa.




