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EXPLOSIVE SEISMIC WAVES IN THE FIELD
COVERED WITH ALLUVIUM

Akira KUBOTERA & Yutaka OHTA

Synopsis

The problem related to seismic waves generatad by small dynamite charged explo-
sions in the field covered with alluvial deposits has been investigated based upon the
experiments carried out by the Exploration Group of Japan in 1956 and 1965.

There are four different types of wave groups: namely, wave groups of I, II, III,
and IV.

The comparative investigations on the wave groups III and IV were made both
theoretically and experimentally by several authors and it is concluded that they are dis-
persive Rayleigh waves (Mg, M) guided in the layered media. Consequently, in the
present paper, characteristics of the wave groups I and II have been mainly treated.

The wave group I is concluded to be composed of various kinds of converted waves
generated from the interfaces under the surface. While, in the wave group II, three
different kinds of waves are found; a kind of surface waves having the longest wave length
among the wave groups, a wavelet of direct P-wave and refracted SV-waves. Among
these three kinds of waves, the main part of the wave group II having a surface wave
type is more interesting. ]

From the investigation of the main part of the wave group II it is concluded that
the characteristics of this type of waves are just equivalent to those of the normal
mode waves in the liquid-liquid layers.

On the other hand, the Poisson’s ratios of our experimental field are almost 0.5
and observed seismic records from the explosions can be divided into two, that is, P-
and S-zone before and after the train of refracted S-waves.

The computations of the amplitudes of the converted SV-waves derived from the
incident P-waves show that in the P-zone the converted SV-waves have a negligible
small amplitude compared with the P-waves when the Poisson’s ratio of the medium is
almost 0.5. Thus in the P-zone it resembles closely to the liquid state.

The surface waves in the P-zone (wave group II) can be considered as the normal
mode waves in the liquid-liquid layers. In the S-zone both P-and S-waves are coexist-
ing. Then the surface waves in this zone (wave groups III and IV) belong to the
usual elastic waves in solid. In short, the media similar to our experimental fields as

composed of thick alluvial layers behave as liquid in the P-zone and as solid in the
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S-zone in connection with the phenomena of the propagation of the seismic waves.
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Fig. 1 Spreads of the seismometers and sheooting points.
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Fig. 2 Seismic profiles of P and S waves at 1965’s experimental site.
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Fig. 4 Rectified wave forms of the horizontal component.
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Fig.'5 Theoretical dispersion curves and ampiltude-period relations: their
comparison to the observation.
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Fig. 6 Spread of the seismometers and shooting
points, and seismic profiles of P-and S-
waves at 1956’s experimental site.
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Fig. 7 Seismic record of 1956’s experiment at various depth.
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Fig. 8 Seismic records (rectified wave forms) of the wave group II in the
case of various shot depth at 1956’s experiment.
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in the case of the normal mode wave in the liquid-liquid layers.
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Fig. 12 Reflection and refraction coefficients at the boundary surface in the case
of incident P waves.
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