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Numerical model experiment of grain shear events based
on Distinct Element Method:
Effects of initial condition and frictional coefficient

SuiN’icar OBa! and Yura Mirsur®

Abstract We perform numerical experiments simulating grain shear events in a fault zone based
on a three-dimensional Distinct Element Method. We investigate the effects of initial arrangement of
grains and intergranular frictional coefficient for the inertial number I around 10 % We find that a

variety of event modes, such as Riedel shear, depends on the initial arrangement. We further clarify that

microscopic slip velocity of intermittent events does not simply correlate with the frictional coefficient.

Keywords: Grain shear, Distinct Element Method (DEM), intermittent slip, granular friction,

simulation
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Fig. 1

twice as large as the y- and z-axis directions. Periodic conditions

A view of the experimental domain with the x-axis direction

are set at the boundaries of the domain. Constant shear in the
x-axis direction is applied at the edge of the domain in the x-z
plane.
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Fig. 2 Initial arrangement of the grains as seen from the x-y plane.

The upper figure shows an example of “geometric arrangement”
like a crystal (hexagonal close-packed), and the lower figure shows
an example of “random arrangement”.
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Fig. 3 Examples of event modes. The colors indicate the amount of rotation for each grain: the amount of rotation is greater in the order of
blue, green, and red. The white arrows indicate characteristic regions of each event mode. (a) “Intermittent slip” in “geometric arrangement”.
(b) “Riedel shear” in “geometric arrangement”. (¢) “Fracture” in “geometric arrangement”. The whole system is rotating. (d) “Intermittent

slip” in “random arrangement”.
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B4 [7vXLBCE] OMBSRETTHRET 2 [MRTRD | FORKT ) HEOREERIADKEN. RS A7 — v EEXRTTIZL o

TW3Z EzEER., 1000 FRE2H O ITRTEYT. HOTHORRIZMIUE ([53MEIE+ 1.5 IQR] X h K& W,

H LK

i, [ 1muafiigk— 1.5° IQR] L D/hsw) 2T, (a) /v x> ZEH100[kPa) DA, (b) /Sy %> ZEH31000[kPa] 4. (0)
Xy % v ZE4000[kPa] D34, (d) /%y % v ZJEAI8000[kPa] DA
Fig. 4 Dependence of maximum slip velocity on frictional coefficient during “intermittent slip” under “random arrangement”. Note that the

length scale is dimensionless. Results of 100 trials are shown in the boxplots. The black dots in the boxplots represent outliers (greater
than [third quartile + 1.5*IQR] or less than [first quartile - 1.5*IQR]). (a) When the packing pressure is 100 [kPa]. (b) When the packing
pressure is 1000 [kPa]. (c) When the packing pressure is 4000 [kPa]. (d) When the packing pressure is 8000 [kPa].
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