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LAYERED STRUCTURES AND SEISMIC SURFACE WAVES
by Akira KUBOTERA
Synopsis

The seismic prospectings have been carried out at various places, by the members of our
Institute in view of determining the relation between the elastic properties of the earth’s
surface and earthquake damages experienced on it.

According to these studies, the bed rock is from 10m to 100m in depth and is overlaid
by an alluvial layer. Surface waves which are of Rayleigh type are propagated along the
surface. The ratio of the surface wave velocity (V) to the longitudinal wave velocity ()
was found to be closely connected with earthquake damages on the surface.

The surface waves in the layered media, however, have complicated characters. The ex-
periments were carried out at various fields, to determining the characters of ground motions
caused by small dynamite charges.

Seismometers were set up at various depths within bore-holes, and varying the depth of
shot-hole, the explosive waves were recorded.

In most of experiments predominant two types of surface waves which could be consider-
ed as M; (Rayleigh-type)- and M, (Sezawa-type)-waves were observed, and their amplitude
distributions with depth could be observed in detail.

The characters of observed waves are in good agreement with those predicted by the
theories of M,- and M,-waves in a solid layer over solid half space.

In one field, there was hardly any velocity difference between the two separated layers,
boundary waves which could be considered as Stoneley-type waves were observed when the
seismometers were placed at or near the boundary surface of the two different layers.

The observed M,-waves have similar character of the Rayleigh wave in half space me-
dia. The ratio of V;/v, must be selected the ratio of M,-wave velocity to longitudinal wave
velocity.

The ground has its own predominant period, which is the well known fact among the
seismologists. The predominant period has been found on the record of frequency analyzed
seismic waves at Hondo observing room (near the crater of Volcano Aso).

It is considered that the predominant wave is the “leaking mode” of the layered media,
and its period is as same as the period of the 3rd kind volcanic microtremors which can be
considered as the Airy-phase of the “normal mode wave” (Rayleigh-type wave) in the same

layered media,
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Fig. 3 Seismograms obtained in the
experiment
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Fig. 6 The amplitude distribution of
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