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Coupled Numerical Simulation of Flexible Debris Flow Barrier

ZHAO Lei, ZHANG Lijun, YU Zhixiang, QI Xin, XU Hu
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In recent years, flexible barriers have been widely used in the prevention and control of geo-
logical disasters along railways, but the researches are mainly focused on the impact of rockfall, and
few related studies focus on the impact of debris flow. The interaction between debris flow and flexible
barrier includes two complex mechanical processes: debris movement and large deformation of the
flexible barrier. At present, there is no effective coupled numerical simulation method. Therefore, in
this paper, a coupled method to simulate the interaction between debris flow and the flexible barrier is
established based on ALE method using LS-DYNA. In this method, Drucker-Prager model is adopt-
ed to describe the movement of debris flow. Compared with the existing full-scale test, including the
flow velocity and flow depth of debris flow, as well as the internal force and deformation of flexible
barrier, the validity of the coupling method is verified. Then, the transformation of the impact energy
of debris flow is further studied. The results show that only 25% of the impact energy of the debris
was dissipated by the flexible barrier, and there was about 60% of the impact energy transferred to the
internal energy and dissipated by the debris flow itself. The results further explain the necessity to ana-

lyze and design flexible debris barriers by the coupling method.
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Table 1 Parameters of debris flow simulation
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Table 3 Comparison of the debris flow velocity
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Table 2 Configurations of the flexible barrier system
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