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THE MECHANISM OF UNSATURATED DEBRIS FLOWS
SUCH AS THE ONTAKE DEBRIS FLOW, 1983, IN JAPAN

By Kyoji SASSA

Synopsis

A big debris flow of 36 million m*® was caused by the Nagano Seibu earthquake at Mt.
Ontake, 1983, in Japan. This debris flow seemed to be apparently different from the ordi-
nary debris flow, because it looked to be not saturated.

Then, the oppinion which this flow was a dry avalanche supported by pore air pressure
was presented in Newspapers & TV. Others insisted that it was an ordinary debris flow be-
cause there can be no cause of such a high pore air pressure.

This paper proposed the mechanism of unsaturated debris flow in use of the idea of un-
drained shear of the saturated torrent deposit, which is analogus to the hydro-planing phe-
nomenon in a rainy high way.
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Fig. 1 Schematic diagram of the new high speed ring shear apparatus.
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Photo. 1 The ring shear apparatus
without the loading unit.
(Sample in the ring shear
box)

Photo. 2 The ring shear apparatus with the loading
unit.

Photo. 3 Glass beads of 2.0mm
during shear (20 cm/sec).
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Fig. 2 Internal friction angle of glass beads during motion under the
dry and constant normal stress condition.
Sample: Glass beads (1.0 mm in diameter)
Dry density: 1.52-1.53 g/cm?
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Fig. 3 Internal friction angle of river sands during motion under the
dry and constant normal stress condition (Sassa & Kaibori).
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Sample: Ujigawa river sands (0.084~-3.0mm in diameter)

Dry density: 1.38-1.41g/cm®.
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Fig. 4 Shear resistance of glass beads during motion saturated with

glicerin.

Sample: Glass beads (1.0 mm in diameter)
Dry density: 1.52-1.53 g/cm?
(*: Initial test in the dry state at shear speed 1.0cm/sec.

For comparison between the dry and the glicerin saturat-

ed state).
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Fig. 5 The hydro-planing phenomenon (Undrained shear by rapid loading).
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Fig. 9 Schematic diagram of the method to measure the one dimensional
compressibility of soils.
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Fig. 11 Rapid loading of torrent deposit
by failed mass (Loading similar
to direct shear).
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Fig. 13 Sketch of the sampling point at the Denjou river.
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Fig. 15 Geometry of motion of landslide in
the sled model.
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Fig. 14 Bp value of the Denjou river deposit
(Sassa & Fukuoka)
(Void ratio: 0.61-0.72, Grain size:
0-4.76 mm).
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Fig. 16 Motion of the Ontake debris flow in use of the proposed pore
pressure parameters.
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