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Simulation on Granular Material Collapse and Research on Its
Characteristics
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Abstract; The behavioral characteristics of granular materials are the theoretical basis for many
technologies and natural phenomena research. In order to study the characteristics of the collapse
of granular material, the numerical simulation was realized by using the discrete element numerical
method, and the results of which were verified through experimental data showing the correctness
and effectiveness of the simulation. Based on the numerical simulation, the processes and
characteristics of two typical granular collapses were studied and analyzed. At last, the regular
curves of the static core area under different collapse conditions were obtained and analyzed.
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Fig. 1 Initial experimental setting and final deposit
diagram
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Table 1 Parameters of materials in numerical
simulation
Yy R ZHUH
WUk 4%/ mm 1.5
WUk %/ (kg-m ™) 2600
TURLTE ) 2l W EE/ (N-m ) 1x10°
ORI 1 $2 fl R/ (N-m ™) 1x10°

Uk FEE 8 R A 0.6

Bk b R B/ (N-m ") 1 x10°
BEUI bR/ (N-m™") 1 x10°
BEEEE AR 0.1
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Fig. 2 Model under equilibrium state
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Fig. 3 Model after collapse
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Fig. 4 Relation curve of 6d/d, vs. a
6
— B EIEIE
5 o BEMEEMER
4 F
I3
-~
2t « ©° ° °
]
1 F
0 2 4 6 8 10

E5 h,/d-aXxZEMHzk

Fig. 5 Relation curve of h_/d vs. a
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Fig. 6 Final horizontal displacement of deposit
when a=0.6 (unit:m)
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Fig. 7 Velocity vectors of granular collapse in the main
phases when a=4.6
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Fig. 8 Final horizontal displacement of deposit when
a=4.6(unit:m)
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Fig. 9 Relation curve of A,/A, vs. a
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