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Fig.3  Numerical model of rockfall debris flow and dam

Fig. 4 Flow-obstacle interaction: comparison between the SPH

simulation ( left panels) and the laboratory experiment ( right panels)
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Analysis of Rockfall Debris-obstacle Interaction with SPH Method

SUN Xinpo' HE Siming® LIU Enlong® WANG Ruheng'

(1. Southwest University of Science and Technology Mianyang 621010 Sichuan China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;
3. College of Water Resources and Hydropower Sichuan University Chengdu 610065 China)

Abstract. This paper investigates the interaction action between rapid rockfall debris flow and an obstacle.

Smoothed particle hydrodynamics ( SPH) is used to simulate the flow regimes observed in laboratory experiments.

The relationship between the particle properties and the overall flow behavior is obtained by using SPH with Newto—
nian Fluid contact model. The debris body movement and its accumulation are affected by the inclination of chutes
and dams of state. As a dam height is small it has little impact on the accumulation of particles and particles easi—
ly across the board and then continue to move forward. Protection zone are almost not formed behind the dam and
with the increase of dam height more particles cannot be easily cross dam most instead cross from the dam side
behind the dam form a protective belt. The velocity depth—profiles around the obstacles are not uniform which varies
with depths. The numerical results are compared with laboratory experiments of chute flow with dry granular materi—
al. Some important model parameters are obtained which can be used to optimize defense structures in mountain

regions.

Key words: Rockfall debris flow; Newtonian fluid; Obstacle; viscosity; SPH



