W AR ER K RFER F3328 B1 Fi1, 4 165
Annuals, Disas. Prev. Res. Inst., Kyoto Univ., No. 32B-1, 1989

HERBEY ¥ 7 ANBRBREORRE LT RDICBT 3
SHEFRF O ¥ A WIS ZEL

ter RZ-fBE B &R

DEVELOPMENT OF A HIGH-SPEED HIGH-STRESS RING SHEAR APPARATUS AND
SHEAR STRENGTH REDUCTION AT RAPID LOADING IN LANDSLIDES

By Kyoji SASSA, Hiroshi FUKUOKA and Michiyasu SHIMA

Synopsis

Sassa has developed a high-speed high-stress ring shear apparatus in 1988 for study on
fast moving landslides, which followed the first high-speed (low stress) ring shear apparatus
developed for debris flow study in 1984.

In use of this newly developed ring shear apparatus, rapid normal stress loading tests
were performed during shear, under the condition in which both of porous end plates of the
sample box are kept to be drained. It is a kind of model test simulating the rapid loading on
slopes by a moving landslide mass.

Pore pressure generated by rapid loading caused a great decrease of the apparent friction
angle during motion in both of clayey soils taken from the Jizukiyama landslide and sandy
soils from the Denjou torrent of the Ontake debris avalanche, Dissipation of pore pressure
took a few ten hours in the Jizukiyama soil and some ten seconds in the Denjou torrent deposit
in the manner similar to one dimensional consolidation theory.

Finally a computer simulation of the Ontake debris avalanche in use of the rapid loading
theory by Sassa was briefly introduced.
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Photo. 1. General view of the high Photo. 2. Unsaturated Jizukiyama soil

speed high stress ring shear during shear,

apparatus.
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Fig. 2. Schematic section of the sample box of the high spced high-stress
ring shear appratus.

Photo. 3. Samples after tests.

Left: Saturated Denjou soil after removing the loading unit and the
upper ring.
Right : Unsaturated Jizukiyama soil removed partly from the main slip

plane and partly from the bottom.
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Fig. 4. Loading on a slope by a moving landslide mass.
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Fig. 5. Stress and shear resistance during rapid loading.
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Fig. 6. Rapid loading test of the saturated Jizukiyama soil.
Shear velocity : 0.01 cm/sec, Grain size: 0-9.5 mm, Void ratio: 0.72-0.93, Dry
density : 1.29-1.45 g/cm?, Degree of saturation : 85.6-100 %
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Fig. 11. Rapid loading test of the saturated Denjou soil.
Shear velocity : 0.01 cm/sec, Grain size: 0-9.5m
Void ratio : 0.46-0.50, Dry density : 1.73-1.78 g/cm?®
Degree of saturation : 99.5-100 %
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Photo. 4. Section of the Kousu torrent Photo. 5. Rapid loading by stamping in
deposit. a few hours before the initia-

tion of debris flow.
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Photo. 6. Total view of the Ontake dehris avalanche.
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Fig. 12. Soil depth distribtion after de-

position. (Computer simulation
of the Ontake debris avalanche)
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