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RESTORATION OF MOTION OF DEBRIS AVALANCHE
AT MT. ONTAKE IN 1984 AND SOME DISCUSSIONS
ON ITS MOVING STATE

By Setsuo Oxupa, Kazuo OxunisHi, Hiroshi Suwa,
Koji Yoxovama and Ryuma YOSHIOKA

Synopsis

A great slope failure was caused by the Western Nagano Prefecture Earthquake, 1984, on
a slope of Mt. Ontake, at a valley head of the Denjogawa Valley, a left tributary of the Nigoriga~
wa River. A large amount of debris ran down along the river about ten kilometers as a debris
avalanche with high speed burying ten persons and reached the main stream of the Ohtaki
River and damed up it.

We investigated the serial processes of slope failure, flow and deposition of this debris mass
from the field survey, analysis of topographic change and eyewitness evidences, to restore the
original motion of the debris avalanche, and to reveal the physical mechanism of the rapid move-
ment of the debris mass. From the investigation referring to some other data of similar rapid
mass movements, we infered that the bottom layer of debris mass flowed taking a state of debris
flow saturated with water and that dry debris mass moved riding on this lower layer.
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Fig. | The flow area of the debris avalanche on the slope of Mt. Ontake in 1984
and the locations of survey points and lines.
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Fig. 2 Distribution of the relics of springs and rills on the failed slope; 1: Older
landslide, 2: Relic of spring, 3: Course of small debris flows, 4: Rilly zone,

5: New landslide. Topographic map prepared by the Geographical Survey
Institute was used as a base map.
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Fig. 3 Daily rainfall (top) and hourly rainfall (bottom) during a period including
the debris avalanche recorded at the rain station (X) in Fig. 1.
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Fig. 4 Distribution of the springs and their
relics on the side walls of the Denjo-
gawa Valley just below the landslide
shown in Fig. 2. Topogagphic map
prepared by the Nagano Prefecture
was used as a base map.
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Change in Altitude of River Beds
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Fig. 5 Change in the longitudinal profile of the Nigorigawa River, the Nigorizawa
Valley and the Denjogawa Valley due to the debris avalanche
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Fig. 6 Change in the cross sections of the valleys along the transversal lines in

Fig. 1 due to the debris avalanche
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Fig. 7 Comparison of a few examples of rapid mass movements
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Fig. 8 Model of bulk seif-fluidization after Allen (1984)'
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