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(12) CREEP MOVEMENT OF A CRYSTALLINE SCHIST SLOPE AND ITS CAUSE

Kyoji SASSA : Disaster Prevention Research Institute,
Kyoto University, Uji Kyoto 611

Aritsune TAKEI : Faculty of Agriculture,
Hideaki MARUI Kyoto University, Kyoto 606

There are many crystalline schist landslides in Japan. Their slopes are well
disturbed by tectonic and landslide movement, their rocks are near the residual state,
accordingly they move a little at heavy rains every year. Such a small annual movement
is generally called as 'creep'. Observing its movement in detail by extensometers, its
creep is divided in two categories, one is the usual landslide movement in a form of
block surrounded by a comparatively clear shearing surface, another is a compressive
creep over the whole slope quite different from the block movement. The authors report-
ed the movement and the mechanism of the former block type movement in the referred
papers. - Then, this paper discusses the existence of the compressive creep and its
probable cause.

The test field is a crystalline schist slope of 25-30 degrees in inclination, 1.2
km in length which is located in Shikoku island. About thirty extensometers are set
completely continually from the top of the slope to its toe. The observation of
extensometers in these nine years has detected usual block movements of Fig.4 and an
unexpected compressive creep of Fig.5. The compressive movement over the whole slope
(a long range) is out of the usual idea of landslide.

To examine the cause of its compressive creep, we performed the back analysis of the
slope in use of Janbu method and investigated the co-relation between the annual move-
ment and the annual precipitation & the yearly peak ground water level. These
examinations have disclosed that a component of creep remains even in the year of
almost half value of the average yearly precipitation, and also remains even in the
year of the peak ground water level of 15 m below the highest, 10 m below the average
of the yearly peal ground water level during 1974 - 1981, though the decrease of 7 m
in the peak ground water level increases the safety factor by 20 % according to the
back analysis of this slope. These facts suggest the existence of a creep component
which can not be explained by the ordinary mechanism that pore pressure decreases the
shear resistance and sliding takes place along a surface.

The former researches of references have found that 'underground erosion" is very
active due to the high permeability and the steepness of slope, and active vertical
subsidences take place. Observation of transported sediments in a drainage well which
is sheared and a ground water path passes through it, recorded 1.3 kg in 1980, 1.1 kg
in 1981 and 23.3 kg in 1982. Hence, we now suppose that the fall-off of fine particles
by infiltration and their transportation along the ground water path increases the void
in the ground layer, deformation proceeds filling the increasing void, and it appears
in forms of subsidence and compressive creep discussed in this paper. It is illustrat-
ed in Fig.10, and its image is similar to the snow deposit on a slope which gradually
subsides and creeps downward with its melting of snow crystals. So, it would be said
that the deterioration (weathering, fall-off of fine particles and underground erosion)
‘of the slope is not of a geological time scale, but it is working at present as the
cause of creep which is sensed by the geophysical extensometer measurement of the
ground surface.



