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Prediction of Failure Time of a Slope by Reciprocal of Mean Velocity
—Study on Prediction of Slope Failure (3)—

by

Teruki Fukuzono

National Research Institute for Earth Science and Disaster Prevention

Abstract

A curve representing the variation of reciprocal of velocity of surface displacement in
a slope failure gradually turns downwards shortly hefore the failure time and finally
touches the horizontal time axis on a rectangular diagram. This fact can be used for
predicting the failure time of a slope.  As the basis for using the curve to predict the failure
time, a basic equation representing that the logarithm of acceleration of surface displace-
ment increase in proportion to the logarithm of velocity of surface displacement is
proposed. The equation contains three types of functions representing the variation of
velocity. One of them is called Saito type function and is highly available for prediction.

A practical method for predicting the failure time using the reciprocal of mean velocity
of surface displacement is proposed. The errors in the difference between the mean and
the real velocity and between the predicted and the real failure time by using the practical
procedure are discussed. As a result, it is pointed out that they are small values on the part
ol safety to prevent disaster.

The availability of proposed prediction method is confirmed by the results of applica-
tion to some model slope failures and actual landslides. The prototype of a failure time
predicto-meter based on above concept is made and gives good results for prediction in

slope failure experiments.
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Fig. 1 Variations of surface displacement and velocity of surface displacement mea-
sured in a model slope failure (Fukuzone, 1982).
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Fig. 3 Relation of acceleration and velocity of surface displacement shortly before
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Fig. 4 Relation of acceleration and velocity of surface displacement shortly before
failure in a sandy soil model slope failure (Fukuzono, 1982).
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Fig. 6 Curve of the reciprocal of velocity measured in a sandy soil model slope failure.
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Errors of the time predicted by
the prediction method using two
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reciprocal of mean velocity cal-
culated from the data which
were measured at steady time
interval in the case of n—0.8.
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Errors of the time predicted by
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culated from the data which
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Errors of the time predicted by
the prediction method using two
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culated from the data which
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interval in the case of n—2.2.
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Fig. 13 Errors of the time predicted by connecting two points on the curve of reciprocal
of mean velocity calculated from the data which were measured at every steady
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Fig. 15 Variation of the reciprocal of mean velocity of surface displacement measured
in a loamy soil model slope having the gradiant of 30 degrees (Fukuzono, 1987).
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Fig. 16 Variation of the reciprocal of mean velocity of surface displacement measured
in a sandy soil slope model having the gradiant of 30 degrees (Fukuzono, 1987).
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