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Fig. 1 Model diagram of a flowing landslide at Sanxi Village
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Fig.3 Remote sensing image after landslide
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Fig.4  Numerical simulation of landslide accumulation
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Fig.5 Movement process of the landslide at times
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Fig. 10  Energy dissipation model of channel deflection
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Influence of Channel Deflection on the Movement of A flowing Landslide

HU Xiaobo®, FAN Xiaoyi®"" , TIAN Shujun®"

(@. School of civil engineering and architecture; b. Shock and Vibration of Engineering Materials and Structures Key

Laboratory of Sichuan Province. Southwest University of Science and Technology, Mianyang 621000, Sichuan, China )

Abstract; In the gully terrain, the movements of flowing landslide are often affected by local relief, resulting in a
change in the direction of motion, which in turn affects the speed and accumulation characteristics of the landslide.
In this paper, three-dimensional Particle Flow Code (PFC3D) was used to simulate a high-speed long-distance
landslide at Sanxi Village, Dujiangyan City, Sichuan Province. After numerically investigation on the instability at
different parts of the landslide body, it analyzed the movement speed of the leading edge of the landslide subjected
to channel deflection, the process of speed change in each sliding part and the associated accumulation formation.
Then a terrain deflection channel energy model was introduced to analyze the kinetic energy consumption caused by
terrain deflection. Results showed that the front edge of the flowing landslide changed in the directions of
movements at the places with terrain deflection in gully, resulting in a sudden drop in speed; Since the sliders at
different parts of the landslide had different impact angles with respect to turning points of terrain, it generated a
varied of deflection angles in movement after it hit the points; The larger the deflection angle, the greater change in
velocity took place for a slider; The dissipation of landslide motion energy because of channel deflection can
interpret the decrease in movement speed, and the dissipation rate was inversely proportional to cosf (@ is
horizontal deflection angle) ; The stacking length of a slider at different parts of the landslide decreased with the
increase in deflection angle. In this study it conducted a research on the leading role of terrain deflection in
governing the behavior of flowing landslide in a gully as well as its influence range on sliders at different parts of the
landslide. It could provide reference for study of the movement mechanism of flowing landslides in the similar

topographical conditions as well as for engineering in disaster prevention and mitigation.

Key words: deflection channel terrain; deflection movement; energy model; high-speed remote landslide ; discrete

element simulation



