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Experimental Study of the Process of Failure in
Cohesive Soil Slope Caused by Rainfall
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National Research Center for Disaster Prevention, Japan

Abstract

Experiments of slope failure caused by rainfall are described and results of these
experiments are discussed.

Experimental models were made of loamy soil and had surfaces parallel to the imper-
vious bottom, and their right and left sides were bounded by vertical steel walls. Two
slope angles, 40° and 30°, were used in the experiments.

The slope models were 5 m in height, 4 m in width and 1m in depth and their
lengths were 7.2 m in 40° slope and 10 m in 30° slope. The rainfall intensity was main-
tained at 15 mm/h for 40° slope and 20 mm/h for 30° slope. Failure occurred 640
minutes after the beginning of rainfall in 40° slope, and 550 minutes in 30° slope.

The results are as follows:

1. Several failure planes were observed at the lower part of the slopes, one of them
being a true sliding surface.

2. Outflow intensity from the bottom of the slopes decreased shortly before the failure.

3. The upper part of the slope subsided, while its lower part heaved before the failure.

4. The velocity of the surface displacement before the failures increased in four patterns:
very little increase, uniform acceleration, uniform velocity and very rapid increase
like an exponential function, and these occurred in succession.

5. The increment of the logarithmic velocity of the surface displacement is proportional
to the logarithmic acceleration of the surface displacement in the period from 40
minutes to 2 minutes before the failure. These phenomena are analyzed for use in

predicting the failure time of the slope.
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Table 1 Initial experimental conditions
and results.
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Fig. 1  Grain size accumulation curve of the cohesive soil
used in the experiments.
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and its view shortly after the failure.
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Fig. 5 Dynamical characteristics of the surface displacement, the

internal displacement at bottom and the velocity of the
surface displacement (40° slope).
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