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Study on the Influence of Repeated Mining on the Stability of Bedding Rock Slope based on Discrete Element Method
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Abstract: In order to study the effect of repeated mining on the stability of bedding rock slope, this paper uses UDEC software
to establish a two — dimensional numerical model based on the discrete element method. Through analyzing the mechanical
characteristics of the slope under different mining depth ratios and different mining positions, the mechanical response
mechanism is obtained. The main conclusions of this paper are as follows: the change of mining depth ratio has a significant
impact on the basement rock, and with the decrease of the depth ratio, the displacement of the basement rock stratum is
increasing, the shear stress is decreasing, the vertical stress is increasing, and the shear strength of the layer is decreasing,
which leads to the reduction of slope stability; The reduction of the mining depth ratio will cause the steep rock mass to sink,
and then lead to the increase of the displacement of the weak interlayer; When the depth ratio is different, the horizontal

displacement curve of the weak interlayer has the same change rule, and the overall trend is "increase first and then decrease" ;
The study can provide a reference for the mining of bedding rock slope mines.
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Fig. 1 Bedding rock slope model
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Table 1 Meso — mechanical parameters of rock

TR/ BB HES WUME RBUK Brbisme
(kg/m*) / (°)  /MPa  #/GPa #/GPa  /MPa

itk

WA A 2712 59.4 1.48 3.17 4.12 4.96
BmEgd)z 1933 16.1 0.23 0.89 2.99 0.98
KA B 2 599 37.9 4.89 1.28 4.29 5.11
es 2 765 18.7 1.19 7.50 16. 12 1. 19
#Ht)Z2 2 543 34.1 3.69 10. 12 19.13 2.98
W21 1350 31.4 1.08 5.45 8.47 1.96
HZE2 1350 31.4 1.08 5.45 8.47 1.96
BZ3 1 350 31.4 1. 08 5.45 8.47 1. 96

*2 TEESH

Table 2 Joint surface parameters

g EEfES ZEEh bR hmNIEE BTYIELR

/ (°) /MPa /MPa /GPa /GPa

TR 35.4 1.49 0. 041 90. 1 35.2
HKEkE 149 0.03 0.395 1.3 0.5
KB 30.8 1.12 0.074 83.9 38.4
R 14.7 0. 86 0. 029 73.6 23.8
L)z 23.8 0.71 0.019 35.7 11.6
R 27.2 0. 08 0. 004 3.8 1.7
=Y 21.3 0. 06 0. 002 3.6 1.5
WE3 21.3 0. 06 0. 002 3.6 1.5
AR 34.6 2.11 0.132 118.5 73.5
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Fig.2 Basement rock displacement change curve
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Fig.3 Stress change curve
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Table 3 Comparison of basal rock displacement
increments in different mining stages

RIS IR H B/ m

BBk 238:1 0.7 0.32
B 119:1 1.5 (+114.3%)  0.85 ( +165.6%)
£ i1d=1 79:1 1.8 ( +20.0%) 1.12 ( +31.8%)
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Fig.4 Weak interlayer displacement curve
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Table 4 Comparison of monitoring point displacement rates

A LR EAR (m/d)  KPRBESR (m/d)
1~4 0. 08—0. 21 0.03-0. 12
5~6 0. 05-0. 09 0. 01-0. 04
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