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Fig. 1 Initial setting and final state of quasi-two-dimensional debris
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Tab.1 Material parameters of debris material

column collapse numerical simulation by

material point method
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Fig2 Comparison between experiment and numerical simulation

of normalized sliding distance
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Fig. 3 Comparison of experimental and MPM simulation
results on the relationship between final sliding distance

and initial aspect ratio
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Numerical simulation of collapse of a granular material column
using material point method

WU Feng-yuan, QIN Peng-fei, LI Xin-chao, ZHAO Zi-hao"
(College of Civil Engineering, Shenyang Jianzhu University,Shenyang 110168, China)

Abstract: In order to study the movement and accumulation characteristics of granular material collapses,
the material point method was used to simulate a granular material column collapse experiment. The
simulation results were compared with the experimental results. Investigations were made on the flow
properties of the particles (evolution of sliding distance,accumulation height, velocity,energy,and kinetic
energy flux). In order to reflect the granular flow’s destructive potential during the collapse of the
granular material column, the impact of the aspect ratio of the granular material column on the kinetic
energy flux of the granular flow was further examined. The larger the aspect ratio of the granular
material column,the larger the particle velocity at the outer edge of the granular material column and the
stronger the degree of collapse. At the same time, the sliding distance and kinetic energy are increasing.
For the distribution of kinetic energy flux, the closer the horizontal direction is to the initial granular

material column,the greater the kinetic energy flux.

Key words: granular column;collapse process;material point method;numerical simulation



