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Applications of GMS in the Prevention and Control of Water Disasters
During the Transfer from Open Pit Mining to Underground Mining

DENG Hongwei, ZHU Zhe, ZHOU Keping, TIAN Kun

School of Resources & Safety Engineering, Central South University, Changsha 410083, China

Abstract In order to evaluate the adaptation of reconstructed water—resisting wall for the prevention and control of water disasters
during the mining transferring period from open-air to underground, by taking water control project of Xingiao Mining Corporation in
Anhui Province as example, a numerical analysis was conducted. Considering the large supply of open pit water, surface water seepage,
and northern lateral flow in the condition of strong rainfall, a stratigraphic model is established by using 3DMINE, and through
syncopating profile into the Map module of software GMS 8.0, a complex concept model with many layers is created and then based on
the Modflow module of GMS 8.0, a seepage numerical model of ground water region during open pit mining transferring to underground
mining under the condition of many plagues source is established. Results show that GMS 8.0 software is able to finely and real-time
simulate and rebuilt a water—resisting dynamic process for the prevention and control of water under complex hydrogeological conditions.
For the part of reconstructed water—resisting inside and outside wall that the elevation is above —180m, the hydraulic gradient change is
large. And water block effect is obvious and has strong adaptability.
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Fig. 1 Scheme of research area
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Fig. 2 Finite difference grid model
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Table 1 Initial value list for permeability
coefficient K (unit: m/d)

Fays K, K, K.
I 1.7600 1.7600 0.5800
1 13.6100 13.6100 3.5700
i 8.0600 8.0600 2.3600
v 0.0540 0.0540 0.0086
A 1.1520 1.1520 1.1520
VI 0.0290 0.0290 0.0016
Vil 0.0024 0.0024 0.0024

VIIT 0.0600 0.0600 0.0600
X 0.6000 0.6000 0.6000

*2 EHSRBKEESRYER
Table 2 Initial value list for specific yield in each division

I s, s,
1 0.00040 0.07000
11 0.00500 0.30000
111 0.00400 0.20000
1V 0.00005 0.00600
A% 0.00040 0.08000
VI 0.00004 0.00500
VII 0.00003 0.00200
VIII 0.00006 0.00800
IX 0.00030 0.02000
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Fig. 4 Permeability coefficient specific yield
division for first layer
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Fig. 5 Scheme of boundary conditions, river supplies,

and artificial mining layers
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Fig. 6 Fitting diagram of calculation and observation
for the numerical model
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Table 3 Checking list for permeability coefficient
K value (unit: m/d)

I K, K, K.
3.7 HEERKESS%05) 1 2.2000 2.2000 0.7600
E B R R RSO TR T , SRR S AR 1 5 2 i ) ; fﬁ% fﬁ% jﬁ%
y 2, ] 4k S SEBE R e g . : .
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WFFEIX 2010 47 1 H—2011 4F 1 H Bf 8] Br 17 4 AL KA VII 0.0030 0.0030 0.0017
SIS WL B R 2 BOR B AR i VIII 0.0600 0.0600 0.0090
S A B AL A 25 R 2 R S AR X B E R R IX 0.6000 0.6000 0.0800
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Table 4 Checking list fot specific yield in each division

w2 S, S,

I 0.00050 0.09000
1 0.00600 0.20000
1 0.00300 0.15000
v 0.00006 0.00600
v 0.00040 0.08000
VI 0.00005 0.00500
VII 0.00001 0.00200

VIII 0.00006 0.00600
X 0.00010 0.05000
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Fig. 7 Equipotential head lines from layer
one to layer four
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Table 5 List of hydraulic gradient changes of inside
and outside wall for each simulation layer

REALZ m LK% N K T BHL 7K 5% S 7K 3 6 B
-120 0.1515 0.0413
-180 0.1347 0.0568
-270 0.1136 0.0610
-380 0.1028 0.0649
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* 6 2007—2011 PR 7K K S FL K (r3B R IL
Table 6 Change of water level burial depth
at the observation hole of inside and outside
wall from 2007 to 2011

UL 3 fLAE S AL 4 fLAFE

WED s kpuim Tk
2007 -94.04 -63.46 30.58
2008 -94.26 -67.09 27.17
2009 -95.27 -68.78 26.49
2010 -94.91 -69.42 2549
2011 -97.60 -74.43 23.17
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Fig. 8 Relationship between head difference and
permeability coefficient of inside and outside wall
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