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A Failure Experiment of the Slope with Internal Smooth Plane
By
H. Terashima, S. Shindo, Y. Tanaka and T. Inokuchi

National Research Center for Disaster Prevention, Japan

Abstract

It is many times observed in the field that a part of the sliding plane of
slope failure caused by rainfall is related to a separation plane such as a bedding
plane, a joint plane and so on, or the weak layer such as a clay seam. Such planes
and layers are considered as important latent factors for slope failure, which
are generically named “Smooth Plane” in this report.

The purpose of the present experiment is to observe the failure behavior of
the slope with internal smooth plane and check the function of smooth plane for
slope failure. For this purpose, The following two types of experiment were
made using the model slopes with internal smooth planes of various sizes.

1. Failure experiment of the dry sand slope.

2, TFailure experiment of the sand slope by rainfall.

The results of these experiments about the function of the smooth plane are
summarized as follows:

a) The presence of a smooth plane advances not only the outbreaking of
slope failure but also the earth pressure change and crack occurrence preceding
the slope failure.

b) The smooth plane provides the position of failure or crack occurrence on
slope.

¢) The slide of soil stratum caused by the low friction of the smooth plane
brings the additional load toward the lower slope, and induces the shearing of the
bearing zone.

d) A sliding plane develops, following the crack occurrence, from the upper
slope downward, and lastly causes the destruction of the bearing zone resulting
in the whole failure.

e) The presence of a smooth plane changes the shape of watertable profile.
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Table 1 Resultant failures in dry sand slope

experiments.
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Fig. 2 Relation between failure type and
internal smooth plane size.
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