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Importance of Grain Shape Modeling in DEM Analyses for Slope Failure and Flow
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Fig. 1 Ilustration of virtual force used in dynamic
optimization method
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Fig. 2 Examples of 2D irregular grain shape modeling by
dynamic optimization method
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Fig. 3 Examples of 3D irregular grain shape modeling by
dynamic optimization method
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Fig. 4 Surface error index, err, with respect to the number of
primitive elements used in the modeling
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Fig. 6 Results of angle-of-repose simulation for spheres (left) and
FJS-1 model (right)
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Fig. 7 Results of angle-of-repose experiment (Left: glass beads,
Right: FJS-1
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Fig. 8 Effect of grain shape modeling accuracy on the resulting
angle of repose
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Fig. 9 Effect of inter-granular friction on the resulting angle of
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Fig. 10 Deformation mode in simple shear simulation
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Fig. 11 Relation between the stress ratio and the shear strain in
the simple shear simulation

337 DEM, 10-element model
50 (2940 particles)
*
45 4 9. - DEM, 10-element model
\0 (600 particles [20])
40- | el . l

DEM, 4-element modef“‘-».\

35 “|2940 particles)

internal friction angle [deg]

304 ] oo T

254 DEM, l-element model ; F(rpsridtﬁz; ctal. [31])
(600 particles [20]) v o

20

045 0.50 055 0.60 0.65 070 075 0.80 085 0.90
initial void ratio

X-12  PURBEERER A ST HIIRRIE, Ko7 Uk

BEHE ABRIARL PR D 1

Fig. 12 Resulting internal friction in terms of initial void ratio,

modeling accuracy and specimen size
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Fig. 13 Inter-granular forces (in red) acting on the irregularly-
shaped grains. Multiple contacts between the two grains
stabilize the force chain
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