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Abstract To evaluate the infliences of tailing stacks ofm nng industries on the groundv ater n canp licated geo log-
ical regbong it is necessary lo understand the spatial varatons of groundw ater under he mpacts of the tailing
stacks The development of numericalmodels capable of reflecting the geological camp lexity, with hzh stab ility and
accuracy is very mportant Therefore in this paper a canpletely mplicit finite vobme method (FVM ) based on
unstrucired grid systems has been proposed A case studywas carried out n Guizhou province of Chna The fea
sbility and accuracy of the numericalmodel have been verifed through a camparison made between he sinulated
resu lts and the data of boring holes The inflences of tailng stack n Guizhou on the regbnal groundw ater have
been revealed by canparing the spatial differences of groundw ater distrbutions w ith and w ithout the mpact of the
tailng stack Resulis ndicate that the numericalmodel proposed is suitable for the groundw ater smulation or the
assessment of pollitants on the regional groundw ater
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Fig 4 Elevation maps of the study region after discret
ization by triangluhr elan ents
32
321 ERRBEFRASHA
() . 1
1
Tah 1 Conductivities at different geological units
K/(m* &)
0 75
T, £ 5 417
T, -2 0 086
T, f-! 0 00864
T, ¢ Q 0000864
T,q* 34
Ty q Q 000078
T,g 532
T a Q07
T,d 0 065
Pc 0 06

322 i Ha REH

323 Mt

B

, 763 00m
324 BALSEWS TR
1176 mm,
1147 9 mm, s
1)
WM
) 5
N
(San-Jiang-Kou, ‘000 W*E
6000
5000 1
4000 1
£ sl
3000
2000 1
1000 {1
1000 2000 3000 4000 5000 6000
x/m
5
Fig 5 Sinulated groundwater kvels without the ir
flnces of the tailings stack
2)
, 6
’ ’ 100 m
200 m
3)
5 6 775 m
855 m 775 m, 80 m



18

41

6000

5000

40001

y/im

30001

2000

1000

Fig 6 Spathl distributibns of groundwater cover thicknesses

(TQ").

1000 2000 3000 4000 5000 6000
x/m

6

4
101 82m, 6 R
100
1L 8%
2 - (4
Tah 2 Groundw ater related data fran 4-boreholes at
section I- T
m /m

K4 914. 12 112 19 821 00 93 12

/K13 933. 70 148 73 814 47 119 23

K14 R21. 84 139 92 820 42 101 42

K15 918. 54 138 50 825 04 93 50
33
331 AREH

936 m,
, 6000 m’,
R 1
1
936 m;
2

(

6000 m’),
6000 m’
332 mEEH

2

5

333 B

7

y/m

y/m

Fig 7

936 m

6000
5000
4000
3000 |
2000

1000

1000 2000 3000 4000 5000 6000
x/m

(@) W FKI=ZE I

Ji K. £
San-Jiang-Kou, ) i W E
/\ ey %;
= S
\\

6oool
5000{
4000 1
3000
20001

1000 1

1000 2000 3000 4000 5000 6000
x/m

(b) Hiu T K R ) 5] 43 A
936 m
Spatial distrbutions of Groundwater and
groundwater covers sinulated at the mining
stacks reach to ekvation of 936 m

V-1V ) 3 )
Tq 54 80 71 80m



1 s FVM 19
3, 3, DN-N'3 ;
54 £3m 7(b) :
’ IV_ IV’ 50 m , ;
K7 110 2) FVM
( 20m ) 3 K7 :
882 56 m, 110 ,
883 68 m, . 12m ;
B ’ 3)
6000 m” /d , : :
3 V- N3
Tah 3 Groundw ater related data fran 4-boreholes at
section IV — IV
[ 1]Hao Zhifu Kang Shaozhong Current sinatbn and developr
hn hn fm fm ment trend of numerical smulatbn of groundwater system
K3 950. 34 68. 93 898 74 5160 [ J]. Advances i Scince and Tecinobgy of W ater Re
K7 935. 86 54. 80 882 56 53 30
sources 2006 26(1): 77— 8L | ,
K11 H1. 18 71. 80 882 78 58 40
[J]
3)
936 m , 2006, 26(1): 77- 81 |
[ 2] . [M]. : ,
, 8
1993
936 m
8 . 936 m [ 3] Zhang X ningw ei Takeuchi Kun yoshiM ethodobgy for mod
4 1 elng of goundw ater flv m large areal J]. Joumal of Hy
90%

6000

5000

4000

y/m

3000

2000

1000

0 1000 2000 3000 4000 5000 6000
x/m
8
Fig 8 Uplift effects of tailings stacks on regional

groundwater

4

drulic Engineering 2004(6) : 7- 13 [ .
[J] ,
2004( 6): 7- 13 ]

[ 4]Xue Yuqun Ye Shujm X ie Chunhong et al Application of
mu lirscale finite elm entm ethod to smulatn of groundwar
ter fow[ J]. Joumal ofH ydrau lic Engineering, 2004(7): 7
-13 [ s R R

[]]. , 2004(7): 7- 13 ]

[5]WoodW L A note on how to avoil spurius oscillatbn in
the fnite elment solition of the unsaurated flw equaton
[ JI. JHydro) 1996 176 205- 218

[ 6]Zhang X W. A sudy on mehodobgy of lage scak gmound
water flow modeling [D]. Unersity of Y amanashi Japan

2003 1- 176



20

) 41

[ 7]Holstad A. The koren upw nd scheme for variable gridsize
[J]. Applied Nunerical M athen atics 2001, 37 459 -
481

[ 8]Holstad A. Teanperauredriven flud flow i powusmedia
using am xed finite elan en tm ethod and finite volm em etlr
od[ J]. Advances in W ater Resources 2001 24 843 -
862

[9]Zhao DH, ShenH W, Tabbs IIIG Q, etal Fnieokme
wo i ens bnal unsteady bw model for river basns|[ J].
Joumal of Hydraulic Engneerng 1994 120( 7): 863 -
883

[10] Zhao D H, Shen H W, Lai J S et al Appoxinate
Rm ann Svers n FVM for 2D hydrau lic shock w ave prob kem s
[ J]. Hydrau lic Engineering 1996 122 692- 702

[11]LnG F, LaiJS GuoW D. F nite volun e componen tw ise
TVD schanes for 2D shallw water equations| J]. Advance

inW aterResources 2003 26 861- 873

[ 12] Zhang X nhua LongW enfej LeiX hozhang etal Quar

titative appwoach to influences of high sedment hden nun-
dation fbws on the momphobgical variation of fbodp hins
[ JI. Joumal of H ydrodynan rs Ser B 2007, 19( 1): 9-
17.

[ 13] Zhang X nhua Zhang Xiangwei W angHua et al Cou-
pled smuhtion the effct of tailings stack on groundwater
and groundw ater quality[ J]. Joumal of Hydwdynan ics Ser

A, 2007, 22(5): 654- 664 [

’ ’ 9

[J].
cA 2007, 22(5): 654- 664 |
[14]YoonT H, Kang S K. Fmnite VolmeM odel for wo dm en-
tional shallov water fbws on unstuctured grids[ J]. Hy
draulic Engineering 2004 130(7): 678- 688
[ 15] Zhou JG, Causon DM, M ngham C G, et al Numerical
prediction of dan-break flovs in general geometries w ith
can plex bed topography[ J]. Hydraulic Engineering 2004

130( 4): 332- 340



