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Fig. 1 Typical particle size distributions in the vis-
cous debris flow and the stony debris flow
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Fig. 2 Particle size distribution of the material com-
ponent smaller than 20mm in the Jiangjia
gully debris flow and that of the experimental
material
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Fig. 3 Hypothetical yield strength deduced from the
deposit thickness after a debris flow
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Fig. 4 Apparent viscosity versus solids concentration
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Fig. 6 Translation velocities of the forefront on the
rigid bed and on the deposit layer
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Fig. 8 Temporal depth variations measured at up-
stream and downstream stations along the
flume. (1) Channel slope is 8°, (2) Channel
slope is 11°
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Fig. 11 Thickness of erosion of the newly deposited
layer by the passage of the debris flow surge
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Mechanics of the Viscous Type Debris Flow (2)
— Flume Experiments Using Well-Graded Sediment Mixture —

Tamotsu TAKAHASHI, Hajime NAKAGAWA, Yoshifumi SATOFUKA and Takatoshi TOMITA*
* Japan Highway Public Cooperation

Synopsis

The viscous type debris flow, that typically arises at the Jiangjia gully, Yunnan Province, China, is
generated in an experimental flume using the sediment mixture material similar to that in the Jiangjia
gully. Different from so far many modellings, the experiments showed that the flow can be well modeled
as a Newtonian fluid with very high viscosity. By discussion on the interpretation of the experimental
results, the near future approach to the quantitative estimations of the viscosity, the particle supporting
mechanism in a laminar flow, depositon and erosion processes, cause of intermittency, resistance law, and
so on is made clear.

K eywords ‘wviscous debris flow, mechnics of flow, Newtonian fluid, deposition, erosion, intermitiency
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