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NUMERICAL SIMULATION RESEARCH ON ROCK MOVEMENT CAUSED
BY SURFACE MINING AND UNDERGROUND MINING

HUANG Pinglu, CHEN Congxin
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: lllegal mining has a great influence on stability of mines. In the paper, two-dimensional numerical
simulation on Jinshandian underground iron mine is carried out by using finite element method and discrete
element method. The regulations of surface deformation and surrounding rock movement with/without illegal
mining are obtained, respectively. The obtained results indicate that an elliptic disturbed zone is formed around
underground gob and the major axis of ellipse is parallel with the tendency of the orebody. Gobs formed by illegal
mining and underground mining will not connect. In addition, illegal mining has little influence on the size of
underground disturbed zone. Because of stress redistribution caused by illegal mining, the size of surface
subsidence increases near surface gob; and horizontal displacement of surface increases greatly, but the range of
surface subsidence is almost found without change.
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Fig.1 Geological profile of section #32
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Table 1 Physico-mechanical parameters of rock masses

SRA B ykN-m™®) E/IGPa u  c/MPa @l(°)

A iiiee 27 20 025 20 50
C HIA 27 20 025 20 50
Ay HIUE 26 6 030 10 45
B KERA 26 6 030 10 45
C, HEA 27 20 025 15 50
D WA 34 4 035 07 38
Fi, Fs, Fa W72 26
2.3
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Fig.2 Horizontal and vertical displacements of surface at the
excavation step without considering illegal mining
obtained by ANSYS(—270~—340 m, —270~—410 m)
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Fig.3 Horizontal and vertical displacement field at the
excavation step from —270 mto —410 m without
considering illegal mining obtained by ANSYS
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Fig.5 Horizontal and vertical displacement field at the excavation

step from —270 mto —410 m considering illegal mining
obtained by ANSYS
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Table 2 Comparison of surface displacement computed by
ANSY'S under two different conditions
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Table 3 Mechanics parameters of rock masses employed by

TR UikElem RRACER# lem

FERAKTIm
AEEBRR HERE ABERE HIERE

—270~—284 —1.415 0.5191 —2471 3.465
—270~—298 —2.026 0.9225 —2.464 3.613
—270~—312 —2.798 14370 —2.469 3.780
—270~—326 —3.738 2.0470 —3.059 4.065
—270~—340 —4.897 2.7590 —4.230 5.174
—270~—410 —10.300 6.2130 —9.728 8.263
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Fig.6 Analysis zones model of section #32
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D WA 4 4 0.35 0.10 0
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Table 4 Parameters of two dominant joint sets
K T4 a T b
5 iRy BimIC)  EEm BRC) BiAC) T EE/m
A, 190 70 21.0~16.0 4 60  21.0~16.0
C, 5 80 26.0~17.0 190 70  26.0~17.0
A, 190 70  18.0~135 4 60 18.0~135
B 190 70  21.0~135 4 60  21.0~135
c, 5 80 17.0~160 190 70  17.0~16.0
#5 BRPUATHEIN T B S 4
Table 5 Computing parameters of joint sets
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1 20 18x10°  90x10° 50  1.0x10°
2 6 53x10°  27x10° 45  50%10°
3 20 18x10°  90x10° 50  75%10°
4 4 36x10°  18x10° 38  35x10°
5 36x10° 18x10° 26  9.0x10’
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Fig.7 Block state at the excavation step from —270 m
to —410 m without considering illegal mining
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Table 6 Comparison of surface displacement computed by
UDEC under two different conditions

FRYTkEIem R lem

FRAKFIm
AEZERE FERR AHEREK  HERX

—270~—284 —2.83 —27.9 1.45 162
—270~—298 —3.67 —31.7 211 167
—270~-312 —5.88 —34.4 3.64 171
—270~—326 —8.23 —37.9 5.06 173
—270~—340 —10.4 —54.7 6.78 182
—270~—410 —32.8 —108.0 18.3 198
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Fig.12 Disturbed zones at the excavation step from —270 m
to —410 m under two different conditions(unit: m)
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