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Research on the Vibration Characteristics of Sandy Soil Resting
on the Underground Rigid Boundaries with Various Inclinations

By the Committee on Ground Damages, Japanese Society of Soil Mechanics
and Foundation Engineers, Tokyo

Abstract

In the past earthquake records, many examples of damages were reported, indicating that the extent
of damage depends considerably on the local conditions of subsoil and does not necessarily have any
consistent relationship with the distance from the epicenter of the earthquake. This fact suggests that
shapes or stratification conditions of the ground may have significant influence on the enormous ampli-
fication of seismic waves at that location.

Principal objectives of the present investigation are, therefore, to find out, by experiments, whether
there exists really the effect of wave amplification for some typical types of underground conditions. The
types of ground conditions which we have studied are:

(i) soft soil deposits resting upon the inclined rigid boundaries sloping at different angles downwards,
and

(ii) soft soil depesits lying in the inlet opening at different angles outwards, surrounded by firm vertical
wall of soil or rock,

These artificial soil deposits are prepared with sand in a large test box 50m long, 1.0m deep and 0.5m
wide, in which an auxiliary setup can be installed to form several kinds of rigid boundaries as described
above. By means of a vibration generator of eccentric tvpe, vibrating force is applied at one end of the
soil deposits and the wave can be sallowed to propagate in the longitudinal direction of the box. At the
other end of the box, the travelling vibration is disturbed by the presence of rigid boundaries. By meas-
uring the acceleration of the vibration at various points on the surface of the deposits, the distribution
of the acceleration in the longitudinal direction of the box is made known which permits to detect the
magnitude of the disturbance resulting from the existence of the boundaries.

A series of tests made for various types of boundaries have led fo the conclusion that there exist
generally predominant effects of rigid boundaries on the wave propagation, and that these effects produce
unfavorable situations resulting in the unusual magnification of wave in the vicinity of the boundaries.
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