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Fig. 2. Sample seismograms showing
the SH-arrivals. the SH-arrivals.

4 =1m. Transverse components.

4 = 1m. Transverse components.
Sunamachi 4th Junior High School. Adachi 6th Junior High School.
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) 4 =1m. Vertical components.
Note the clear later phases which
show almost the same phase velo-
city with that of the SH phases.
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36. S Wawve Velocities of Subsoil Layers in Tokyo. 4.

By Etsuzo SHIMA, Yutaka OHTA, Masumi YANAGISAWA
and Kazuyoshi Kupo,

Earthquake Research Institute
and
Hirosi Kawasumi,
University of Tokyo.

It is well recognized that the in situ measurements of S- and P-wave velocities give
us elastic constants of the subsoil layers, since we have ample data on the densities of the
formations concerned. These constants, especially the rigidity of each formation, are inevi-
tably necessary in elucidating the vibration characteristics of the ground in the principal
portion of an earthquake. In view of the importance of such information in earthquake
engineering, measurements of S-wave velocities in the strata near the surface drew the
keen inteérest of seismologists and technologists engaged in the prevention of earthquake
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disasters. We have therefore made a series of such surveys in Tokyo Metropolis to develop
a more efficient method of survey as well as to accumulate all the data necessary for the
calculation of transfer function of the subsoil layers for S-waves (which constitute the princi-
pal motions in near earthquakes). The Metropolitan Government is now in urgent need of
a map of intensity distribution in an imminent earthquake, for its hazard estimation through-
out its jurisdiction.

We have found in the previous surveys that the well-shooting by means of artificial S-
wave is a most efficient and convenient method for the above purpose.

In the present fourth survey, the above point was well verified as is evident in the
paste-ups (I'ig. 1 and 2) of the seismograms obtained. This is also evident from the in-
crease in accuracy of our observations which enabled us to make a detailed examination of
such a problem as covering the question whether S-wave velocity varies with the depth
continuously or discontinuously. As is usually the case, our former analyses of the travel
time curves were made on the assumption of constant velocity within each of the consecu-
tive soil-strata. In the present analysis, the above assumption was examined, and evidence
of a continuous increase of velocity with depth was found even in geologically identical
facies.

It was thus revealed that the conventional assumption of constant velocity in the same
facies leads us sometimes to an erroneous conclusion when the thickness of the same facies
increases considerably (See Fig. 8 and 10).

On the other hand, discontinuous increase of interval velocity of S-wave as site A (Kita-
sunamachi) as seen in Fig. 10 at a depth of 35m seems to indicate the transition from al-
luvial to diluvial formation so far as the S-wave velocity is concerned. S. Aoki, who has
recently compiled a new geological ground map of Tokyo Metropolis, has clearly indicated
the same boundary in the geological section of this area at the same depth, although there
is a difference of opinion among geologists on the existence of diluvial layers in this depth.
It is noteworthy that no evidence of such a discontinuity is found in the velocity log of P-
wave,

Sixteen undisturbed core samples were also taken from the various depths to test the
dynamical properties of soils (Table 2 and 3). An attempt was made to correlate the in situ
SH-wave velocities with the shearing strengths of soils as deduced from Coulomb’s empiri-
cal formula using the data tabulated in Tables 2 and 3. It is worthwhile to note that an
unexpectedly good correlation was found between them (See Fig. 11). We are now planning
to accumulate such data and hope, in the near future, to determine the formula relating
both quantities.




