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Ground surface

Groundwater surface --X..

Slip surface

Fig. 1 Actual situation of the earth mass that

starts moving

Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Initial profile of the earth mass for the

experiment
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Fig. 4 Grain size distribution in the experimental

material
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Fig. 5 Motion and deformation of the earth mass
on the slope (Time proceeds in sequence from (1)

to (4))
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Slope part

Fig. 6 Processes in the river channel
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Fig. 7 Plan and side view of the earth block and

the liquefied layer
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Fig. 8 Plan view of the bundle of unit cylinders
of the earth block
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Fig. 9 Attractive or repulsive force working
between cylinders (the horizontal axis shows the
distance between the centers of two cylinders)
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Fig. 10 The contributing rate of cylinders to the
boundary shear stress and the grid mesh for

calculation
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Fig. 11 Bird’s-eye view of the calculating area
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Fig. 13 Results of calculation
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Numerical Simulation on Landslide-induced Debris Flow
Yoshifumi SATOFUKA" and Tamotsu TAKAHASHI
* Graduate School of Agriculture, Kyoto University

Synopsis

If a landslide occurs by the ascent of groundwater, the liquefaction of the saturated layer in the
moving soil block may be caused by the shear stress at the slip surface. The liquefied layer is successively
produced from the solid earth block part, and it flows down as a debris flow. We propose a two-
dimensional numerical simulation model that can explain such run out process both of the soil block part
and liquefied part. In the model, the solid earth block is considered as a bundle of cohesive cylinders. The
calculation includes the liquefaction of the saturated layer, formation of the debris flow and deposition of
the solid earth block.

Key Words : Landslide, debris flow, liquefied soil block, two dimensional numerical simulation
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