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INFLUENCES OF "UNDERGROUND EROSION" ON INSTABILITY OF
A CRYSTALLINE SCHIST SLOPE

Kyoji SASSA, Aritsune TAKEI, Hideaki MARUI
Faculty of Agriculture, Kyoto University

As the causes of instability of slopes, 1) Change of slope profile (toe erosion,
artificial excavation, etc.) 2) Increase of pore pressure are firstly listed. Seco-
ndly weathering is mentioned as a factor to decrease the strength of rock in a long
term. The authors have reported before that weathering, drop-off of fine particles by
infiltrating water and underground erosion by ground water can cause vertical subsid-
ence and the liquefaction of subsided mass in the reference 1) 2).

However, "underground erosion" has hardly been studied both in engineering field and
geographical field up to now. 1In a crystalline schist slope, its slope inclination is
so great as about 30°, and its rock is much permeable because it is crushed by active
tectonic movements and originally has numerous schistosity. Accordingly discharge and
velocity of ground water are supposed to be great, then "underground erosion' necessa-
rily should be great there. We have researched "underground erosion" from underground
structures, behaviors of ground water and movements of the ground in a crystalline
schist landslide "Zentoku'" of the Shikoku island in Japan.

The seismic exploration has disclosed that there are some crushed zones and under-
ground valleys in the landslide, and they facilitate the flow of ground water.
The measurement of the ground water velocity by a seismograph(reference 5) & 6)) show-
ed that the velocity of ground water is so high as the order of m/sec. after a typh~
oon, and ground water rather exclusively flows in some water paths, The observation
of the ground water levels also demonstrates that ground water flows primarily in wa-
ter paths at a few levels, and the discharge and the velocity of ground water in such
a water path should be rather rapid, Therefore, it would be probable that sometimes
failures take place in the water path and sediments deposit there, and sometimes these
deposits are retransported in the sililar manner to the sediment trasportation on the
surface of the ground. The observation of the ground water levels uncovered the phe-
nomenon of occasional sudden lifts and sudden drops of the ground water level during
no change of precipitation which should corresponds to the above-mentioned presumpt-
ion. This phenomenon strongly suggests the existence of active underground erosion.

Sassa et al.3)7) have developed "shear displacement meter' which measures horizon-
tal and vertical shear displacement between two points. We set 40 shear displacement
meters continually in a crossing line of the Zentoku landslide, and have observed them
from 1974 to the present every week.

According to the results, vertical movement exceeded horizontal movement in three
years during five years of 1974-1978, especially the vertical movement in 1975 was
much greater than the horizontal one, and the shape of both movements do not corres-—
pond one another. This implies the existence of distinguished vertical subsidence
independent from landslide movement parallel to slope. The independent vertical sub-
sidences have been observed repeatedly in these five years. The repeated vertical
subsidence can not be interpreted by pore pressure because the virginal subsidence
must recover the bearing capacity and pore pressure can not progressively increase.
While underground erosion progressively decreases the bearing capacity of the ground.
Therefore, the repeated vertical subsidences must be one of the evidences of the act-
ive underground erosion.

As regards the moving sediments under the ground, fortunately a drainage well in
the landslide was sheared by a sliding surface in 1976 and the sliding surface is
formed through a water path there. Then ground water flows in and out the drainage
well through the water path like a stream. The transported sediments have deposited
there, and the grain size of the deposits is about 0.1-50 mm.

% References are listed in the end of the Japanese text of this paper.



