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The influence of landslide stability on mining hanging
wall ore under the high and steep slope

CHENG Wen-wen', SONG Wei-dong' ,ZHANG Xing-cai’, YIN Jia-guo’

(1. State key Laboratory of High-Efficient Mining and Safety of Metal Mines, University of Science and Technology Beijing ,Betjing 100083, China ;2. Daye
Iron Mine ,Wuhan Iron and Steel Co. ,Lid. ,Huangshi 435006 ,China)

Abstract ; On the background of the mining No. I} hanging wall in Jianshan area of Daye Iron Mine, similar material
model experiment indoors was taken to simulate the process of hanging wall mining and rainfall. The regular of slope
sedimentation was finally educed by using measures of pressure transducer,dial indicator and close-range photogram-
metry to monitor the changes of sliding mass,and the final sedimentation of 43.5 m is much closed to the worksite sed-
imentation of 35.4 m. Based on the limit equilibrium theory the Geo-Slope was used to analyze and calculate the over-
all stability of the slope before and after mining, and the slope safety factor decreased from 1.203 to 1. 171. The results
indicate that though the mining of hanging wall ore has some influence on the overall stability of the slope,large-scale
landslide incidents will not be coursed.
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Fig. 1  Distribution of slope monitoring site
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Table 1 The data of slope monitoring site

RERIINER ] R/ m
2007 4£12 A -11.258 6
2008 42 F -11.269 2
2008 4F 4 H -11.274 6
2008 46 F -11.312 4
2008 4F 8 H -11.3476
2008 4F 10 H -11.358 9
2008 4F 12 H -11.390 3
2009 42 F -11.412'5
2009 4F 4 H -11.427 4
2009 46 F -11.4429
2009 4F 8 H -11.463 5
2009 4F 10 H -11.6126
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Fig. 2 Open-pit panoramic and profile position
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Fig. 3 Practical engineering geologic section
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Table 2 The main mechanical parameters of rock mass
) v/(kN - m™) E/GPa m 6,/MPa 6./MPa C/MPa o/ (°)
Fe {4 41.2 15.6 0.27 1. 11 200. 00 0.35 42
9, 5.3 20.0 0.28 13.33 240. 00 0.50 40
3 24.2 20.0 0.28 12.21 220. 00 0.20 35
dxe 23.4 20.0 0.28 11.56 200. 00 0.21 30
F9 Wi 2 23.0 7.0 0.30 5.27 94. 81 0.03 18
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Table 3 Mechanical parameters of the model

" ZXH y/(kN - m™) R E/GPa HEARPURRE o, /MPa
FEYFN
B o e 5 o JE0m i
Fe i {4 41.2 24.24 15.6 0.061 0 82.53 0.324
3, 25.3 14. 88 20.0 0.078 0 90.27 0. 354
3 24.2 14.24 20.0 0.078 0 88. 59 0. 347
dxe 23.4 13.76 20.0 0.078 0 88. 59 0. 347
9 W2 23.0 13.52 7.0 0.027 4 25.10 0. 098
x4 REMBEILTER
Table 4 The material ratio program of model
wE 2% v/ (kN - m™) FPER R E/MPa WA ERE o, /MPa AR
Fe 7 1A 24.24 61.0 0.324 6:5:5
3 14. 88 78.0 0.354 7:4:6
3 14.24 78.0 0.347 7:4:6
dxe 13.76 78.0 0.347 7:4:6
F9 WiZ 13.52 27. 4 0. 098 7:8:2
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Table 5 The measured intensity after 5 days

drying specimens

PR PR
25 ({54
J1/kN JE/kPa
1 7:4:6 0. 345 320
2 7:8:2 0.115 105
3 5:5 0.326 305
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Fig.5 Model monitoring scheme
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Fig. 6 The curves of strain monitoring data and
slope sedimentation
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Fig. 7 Schematic diagram of mass destruction

near the cave
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Fig. 8 Cumulative displacement vectors after

excavating and rainfall
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Fig. 9 Calculating model of stability
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Fig. 10 The most dangerous sliding surface of the

model before and after excavating
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Table 6 Safety factor of the model before

and after excavating

Tk FHZHT HIZfE
Ordinary 7% 1. 176 1. 143
Bishop % 1.244 1.214
Janbu 7% 1. 165 1.132
JEE AR ST i 1.227 1.195
T H 1.203 1.171
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