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Precaution against Unstable Slope and
Forecasting the Time of Its Failure

Michitaka Saito, Dr. Eng.,
Oyo Chishitsu Co,, Ltd,

It is always required to keep watch and estimate subsequent progress when a slope shows some indication of
instability such as cracks or slight movements, The slope may be allowed to leave untouched, if it will cease
to move before long, On the contrary, il the slope comes to cause drastic movement or destructive failure after
all, necessary measures should be taken promptly, such as to remove residents or stop railway and road traffic
in the warning area. It is, therefore, requested to find how and when sudden movement or failure of a slope
will occur, in order to avoid unreasonable anxiety,

Through full-scale experiments, it was found that slope surface strain measurement is the most promising
means of forecasting the time of slope failure, For this purpose, creep-ruptured tests of soil were carried
out in the laboratery, and as the result the creep-rupture life has been found inversely proportional to
steady~state strain rate in the secondary creep range, and represented by the following equation;

logyy b, = 2.33 - 0.916 login€ £ 0,59,

where tp

€

creep-rupture life in min,
steady-state strain rate in 104 per min,

This relationship is also simply expressed as that the creep-rupture life is inversely proportional to the

steady~-state strain rate, It is rather surprising that this relationship is independent, of the kind of soil
and also valid for test results carried out in foreign countries, This relationship was verified by the data
from field measurements of slope failure at several sites and found well applicable to the measured results.

This relationship can be further extended to the tertiary creep range. In this case transient strain rate
is considered inversely proportional to the time length left before rupture in any time., This consideration
leads to a logarithmic formula for the creep .curve, with the following ‘expression:

€z Aloglr-Yo
o
strain
rupture life with an origin at opticnal time

e ]

: time at no strain
: transient time
s a constant.

Boch ot ot (0

This relation is also proved applicable to the cases of actual slope failure, and utilized conveniently with
the aid of graphical analyfis.

Based on these facts, the author proposes a method of forecasting the time of occurrence of slope failure,
i. e,, rough estimation from steady-state strain rate in the secondary creep range and precise estimation from
optional strain rate in the"fl’.ertiary creep range.
REFERENCES

1) Saito, M. and Uezawa, Hy: Failure of Soil Due to Creep, Proc, 5th Int, Conf, Soil Mech. and Found, Eng'g.,
1961, Paris, Vol. I, pp.g 315-318

2) Saito, M.: Forecasting the Time of Occurrence of a Slope Failure, Proc, 6th Int, Cont, Soil Mech, and
Found, Eng'g., 1965, Mgnt,real, Vol. II, pp. 537-541.

3) Saito, M.: Forecasting Time of Slope Failure by Tertiary Creep, Proc. 7th Int, Conf, Soil Mech, and Found.
Eng'g., Mexico City, Vol. II, pp. 677-683.

-10-—





