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Fig. 1. Rough sketches of the underground structure. The arrows indicate
the observation points.
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Fig. 2. Geological sections and P and SH velocity structures.
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Fig. 8. An example section of observed and reference seismograms at Point-1.
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Fig. 4. Vertical travel time graphs for P and SH waves.
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Fig. 5. Examples of the amplitude spectra of observed and reference seismograms.
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Fig. 6. The attenuation line for SH waves observed in the
second layer of Point-1. This shows the relation between the
logarithmic values of corrected amplitudes-and depths.
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Fig. 8. Schematic finite element models.
a: for Site-1 including Point-1 shown in the upper part of Fig. 1.
b: for Site-2 including Points-2 and 8 shown in the lower part of Fig.1.
SH pulses are applied at mid points of the models simultaneously.
Dash-pots are set at the base in order to eliminate the reflected waves
from the base.
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Fig. 9. Calculated displacement seismograms at the surface.
a: Site-1. b: Site-2.
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Fig. 11. The configuration of seismometers at Site-1. The
observation was conducted by the Tokyo Metropolitan Govern-
ment.
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Fig. 12. Accelerograms (NS-component) of August 8, 1983 earthquake which
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the seismometer number shown in Fig. 11, E
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Through the experience of the damage done by the 1978 Miyagiken-oki earthquake, it
was found that the newly developed cut-down and fill-in grounds were not as earthquake
resistant as the grounds of non-disturbed soil. Tokyo Metropolitan Government is now
developing a new town in the Tama District by cutting down the hills and filling in the
valleys. Since we are anxious about the strong earthquake which may originate in the
Tokai Area in the near future, it is urgent to examine whether or not these grounds are
safe during such an earthquake.

Three bore holes were dug in this area to examine the soil conditions, and P and SH
well-shootings were carried out using them. Two of the bore holes are in a filled-in area,
and the other is in a cut-down area. In every site we found that the sand layer had a
shear wave velocity of 430-450 m/sec at depths over 20 m. The fill-ins mostly consisting
of loam, however, had shear wave velocities of 130 to 210 m/sec. Shear wave velocities
in the non-disturbed as well as the cut-down areas were found to be between 170 and 240
mfsec. Deposits in such sites are of sandy soil. Q-values of soil layers are within the
range of 9-19. When we compared the Q-values of fill-ins with those of the non-disturbed
soil, we found a tendency for the fill-ins to have a lower Q-value.

Utilizing the above-mentioned information, we assumed the underground structure
models of these areas and computed the waveforms at the surface when an SH pulse was
vertically incident. The computation was based upon the FEM. The results are sum-
marized in the following.

Influence of the underground topography is extremely evident. Secondarily generated
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waves propagate horizontally and repeat the reflections at the boundaries and make the
duration of seismograms very long.

We found peaks at the frequencies which we can not expect through the computation
of commonly used parallel layering assumption. This is due to the secondarily generated
waves.

The Tokyo Metropolitan Government is conducting earthquake observations in this area,
and several seismograms are available. As is expected from the results of numerical com-
putation, the duration of seismograms at the ground surface of the filled-in area is appro-
ximately twice that obtained at the cut-down or non-disturbed ground surface. This type
of information will be extremely important from the viewpoint of antiseismic designing.
Spectral features of seismograms also show the same tendency as expected from the com-
putation except for minor differences.

As far as the maximum acceleration amplitude was concerned, amplitudes at the sur-
face of the filled-in area were approximately twice those obtained at the basement. This
finding is somewhat odd, because no influence of the fill-in strueture was recognized, and
it was not expected from former experiences.

We assumed the solution provided by the FEM as an impulse response, and synthesized
the seismograms at the fill-in surface by convolution integral using the reference seismo-
grams obtained at the basement and at the non-disturbed ground surface. The agreement
between the synthesized and the recorded seismograms was fairly good although we could
not very well explain the later phases. This may be due to the incomplete modelling of
the underground structures and the assumption of vertically impinging SH waves.




