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Dynamic response of rock slope instability under earthquake
through discrete element method
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Abstract: Taking the Hongshiyan slope as the research object, combined with microscopic crack development, the discrete
element method is used to study the initiation mechanism and failure process of Hongshiyan slope under seismic dynamics. The
results show that with the seismic wave input, cracks develop rapidly in the weak interlayer areas due to low strength.
Hongshiyan slope shows a progressive failure and collapse process of “layer-by-layer peeling off”, and the disintegration
phenomenon is more serious. The displacement of particles on the air-facing surface is larger. The larger the buried depth in the

same vertical direction inside the slope, the smaller the particle displacement. The variation of particle velocity is closely related

to the time history of the seismic waves, and the velocity curve is basically consistent with the shape of waves.
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Fig. 1 Profile of rock strata
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Fig. 2 Particle flow model

2.2 BUSHIRE
BB S = WA, HZ RS EInER 1 s,
PEC HLftlrh, XA SEEATARE . BISRIE P1L I
b RN 3 fon. WS EINE 2 s,
x1 BREWNNFESH
Table 1 Macro-parameters of rock strata
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FHEVYIR (kg,’ig) ICBER g AT
Plgtm 117 X 2650 15 0.22 80
Plgtm 2650 18 0.21 85
P11 2650 2.5 0.28 10
D2q 2650 15 0.22 75
02q 2650 20 0.20 90
Q-del 2650 13 0.23 80
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Table 2 Micro-parameters of rock strata

SR g&?g&‘ Plgtm Pl D2q 02q Q-del

B /(kg m ) 2650 2650 2650 2650 2650 2650
e /NRiAE/m 1.0 1.0 10 1.0 10 1.0
iz 1.66 1.66 1.66 1.66 1.66 1.66
WA 8 /GPa 3.0 43 075 53 58 3.0
ZlE=e 1.25 1.12 1.36 1.18 1.09 1.25

R 25 0.7 07 07 07 0.7 07

RS M E/GPa 3.0 43 075 53 58 3.0
FHAENIEE L 1.25 .12 1.36 1.18 1.09 1.25
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Fig. 3 Calibration process of micro-parameters
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Fig. 4 Settmg of monitoring points and boundary
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Fig. 5 Time-history curves of ground motion
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Fig. 6 Velocity contours of dynamic response (purple color: tensile crack; white color: shear crack)
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Fig. 7 Displacement contours of dynamic response
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Fig. 8 Displacement curves of monitoring points
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