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Prediction and Safety Analysis for Ground Subsidence of Transition
from Open Pit to Underground Mining

WANG Xinmin, KE Yuxian, HU Wei, YAN Debo

School of Resourcrs and Safety Engineering, Central South University, Changsha 410083, China

Abstract In order to maximize mining the underground resources and ensure the safety of the buildings and structures located in
ground, the ground subsidence and movement induced by transition from open pit to underground mining of Xingiao Mine was studied
based on a three—dimensional model established by MIDAS/GTS. Analyse results showed that the largest value of surface tilt, curvature
and horizontal deformation are 0.640mm/m, 0.012x10 ¥m and 0.503mm/m, which lower than the structures and buildings objects
protection level and the allowable deformation value corresponding. The ground subsidence and movement induced by transition from
open pit to underground mining will dont endanger the buildings and structures located in ground, which provide a theoretical basis for
prediction and safety analysis of Xinqiao Mine’s ground subsidence.
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Fig. 1 The schematic diagram of the distribution of
ore and rock layers in the mining area
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Table 1 Mechanical property parameters of ore rocks and filling body

; e . RS PUBLaRE EWAREEYE I
Bl HYEBIRE/GPa HFAL  Fi2R J1/MPa /() AP AP Hegem™)
A (RIS AR A ORI ) 25 0.141 1.06 42 1.06 154 2700
THREEA (AR ) 2 0.142 1.47 44 1.82 25.6 2700
WK (FEERT) 18 0.141 1.31 45 1.31 16.9 3830
W RE S A 0.615 0.28 0.35 46.5 0.14(28d) 1.04 2000
W I 0.615 0.30 0.06 53.1 0.02(28d) 0.2 1800
#Ht 10 0.3 0.02 16 0.002 0.02 1900
TR &1 30 0.2 3.8 55 24 45 2500
E R TRENATHMA,
Note: Values in the table are means.
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L e= H,.-H, (3)
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Fig. 3 Displacement countour map of vertical direction of No. 14 exploration line
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Fig. 4 Displacement countour map of horigontal direction of No.14 exploration line
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Table 2 Maximum values of ground movement and
deformation of No. 3 to No. 17 exploration lines

e 4 DUBEME AP A M=zl KPP
/mm  BE/mm /(mm'm™) /(10%m™) /(mm'm™)
3 319 10.78 0.165 0.002 0.093
5t 16.6 5.99 0.069 0.001 0.042

7 26.2 10.67 0.107 0.001 0.071
8" 254 729 0.061 0.001 0.058
9* 36.8 13.19 0.084 0.001 0.072
10* 134.1 54.96 0.245 0.003 0.172
11* 1974 76.92 0.336 0.004 0.325
12* 2239  108.54 0.245 0.012 0.495
13* 2322 55.20 0.245 0.003 0.200
14 251.0 11848 0.491 0.008 0.380
15* 2765 122773 0.640 0.010 0.503
16* 162.1 91.04 0.353 0.011 0.377
17* 114.6 69.9 0.281 0.006 0.284
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Fig. 5 Curves of ground movement and deformation
of No. 9 exploration line
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Fig. 6 Curves of ground movement and deformation
of No.14 exploration line
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