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Inversion of Mechanical Parameters and Dynamic Response Analysis
of Dangerous Rock Mass Slopes After Earthquakes

LU Dong', FU Guokai', SUN Zhengjun', DAI Jicai', GAO Chenxiang”, HOU Qinkuan’
(L. Xinjiang Jinchuan Mining Co., Lid., Ili Kazakh Autonomous Prefecture 835000, Xinjiang, China; 2.School of Resources
and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract; The south slope of the Jingxi-Barak mining area of Xinjiang Jinchuan Mining Industry was taken for study. As
for the issues of weakening mechanical parameters of slopes after an earthquake and the stability assessment of slopes
under aftershocks, a BP neural network model optimized by the crow search algorithm ( CSA-BP) was proposed for the
inversion of mechanical parameters of slopes after an earthquake. The stability of slopes with dangerous rock mass under
aftershocks was evaluated by using the discrete element method. The results show that the CSA-BP model can
quantitatively reveal the weakening characteristics of rock masses through the inversion of mechanical parameters. Under
aftershock of a magnitude 5 earthquake, significant displacement occurs in the tuffaceous sandstone in the middle and
upper parts of the slope, with horizontal (x-direction) displacement far exceeding vertical (z-direction) displacement,
indicating that slope instability is dominated by horizontal sliding. The CSA-BP model can accurately identify high-risk
zones through a parameter-dynamic coupling mechanism, providing theoretical support for slope protection after
earthquakes.
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Fig. 1 Geological map of southern slope in mining area
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Fig.2  Numerical model of southern slope in mining area
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Fig.3 Operational mechanism of crow search algorithm
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Fig.4 Basic working principle of BP neural network
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2 5.25 0.225 28.75 0.2 2 350 02 0225 2875 29.612 17.182  2.47
3 7.00 0.250 32.50 0.3 3350 0.3 0250 32.50 28.340 16.871  2.34
4 8.75 0.275 36.25 0.4 4 350 04 0275 3625 24421 14922 214
5 10.50 0.300 40.00 0.5 5 350 05 0300 40.00 21.838 13.574 171
6 525 0.1 0225 3250 29.147 17.030  2.37
A BR TR B i 2 85 2y W 55 48 37 34 i}j'zﬁ 7 525 02 0250 3625 26585 14.997  2.22
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221050 0.2 0.200 40.00 22329 13.620  1.88
23 1050 0.3 0225 25.00 24.985 14589  2.06
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Fig.5 Layout of monitoring points on southern slope in mining area
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Table 3 Inversion results of CSA-BP neural network model
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gg Hirfl/ R/ HxiR2E,  HEsE/ REE/ AR/ FhefE Rl MHXFRZE, HARME/  REE, xR/
GPa GPa % MPa MPa % % (°) (°) %
1 3.50 2.8341 19.0 0.1 0.106 5 6.5 0.200  0.1962 1.9 25.00 257463 3.0
7 525  5.8036 10.5 0.2 0.2172 8.6 0.250  0.308 1 23.2 36.25 31.2287 13.9
13 7.00  8.5634 223 0.3 0.289 6 3.5 0.300  0.2939 20.3 28.75  29.3872 2.2
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Fig.7 Layout of displacement monitoring points on slope

after earthquake
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Table 5 Displacement of monitoring points on slope

after earthquake

WA AR /mm || MEAL A /mm | MDA £ ES/mm
1 31.02 4 26.58 7 29.68
2 17.24 5 15.04 8 16.87
3 2.89 6 2.01 9 2.40
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Table 6 Inversion of rock mechanical parameters for slope
after earthquake

W 0 L E/GPa C/MPa w ©/(°)

T 1 5.997 0.129 0.251 30.170

KT 2 5.514 0.090 0.238 31.026

Wi 3 7.998 0.173 0.270 35.209
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Table 7 Rock mechanical parameters of unstable rock slopes

after earthquake

E/GPa C/MPa u @/ (°)

32.135

6.503 0.131 0.253
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Fig.8 Displacement nephogram of slope under aftershock
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Fig.9 Displacement nephogram of horizontal displacement of

slope under aftershock
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Fig. 10  Displacement nephogram of vertical displacement of

slope under aftershock
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Displacement of slope in x and z directions

under aftershock
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