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Abstract

Seepage damage is one of the main causes of tailings dam failures. In order to study the seepage
state of the tailings dam and carry out reasonable design and management of the tailings dam, a
tailings dam was taken as an example. Geo-Slope software is used to consider the normal water
level, check the flood level, and the water suddenly drops to death. The seepage field and the
coupled seepage field were compared and analyzed for three different working conditions of wa-
ter level, the actual seepage problem in the project was simulated, and the variation laws of pore
water pressure, seepage velocity, and total water head were analyzed. This study can provide a
basis for the stability analysis of tailings dams.
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1. 518

B HUE R HERR R R HUA, AR RSN, ERESFESHERE,
FORBE MR WAW I . LR T M AE P PO IS K 5 R R N, BRI B = & AN T
Whn. B HUWE AR WEZE R, MBS E WA R, mREy IR 2 5K R R E f5
YR, RFABORER[L] [2]. — B RAFINEHM, ARSI KeAU[3]. WH[4]. KV 45154k E
KE, IWIIRIES SRS, RV KBRS, By ettegmita S EER R —,
HIRK—E 0 B R IAE S R 1[6]. HTEN SRS, ART 7RV KSR B En, &
FITFHB R R A B DB 588 ME AT 70— B 1L 2 4 U 0T T S G f . 2%
FAINOKIRAER « B HBG . WA o 0r S ik AT T 2 557 [8].

2. RiRHEESR
2.1. MR

WA I F 2RI K AR o 2R RI 2R, A 58 X M3 32 B mT kI o A IR Tl b 3 . #a)idt ) sl
S T KSR e N T HERR IS DU b o #a) it R kb 3R 6 A e A i BN B A R LB fER A AT
N L HER SR 32 2 2 A 3,

22. MEEM

1) WIHHH

ST B 23 9T BAENFN HEFR L. W HAII = 80 m, JEEHE 1800 m, Tii%: 20 m, ITHEFE 120 m, &
K FH 5 B A . WA HER T BRI K3 o WIS I (1) 5 MR 2E Rl 2 B, U2 2 3002 28 DA
Jbm WIRFI A AR, WR S AME. BoamaEdEiKE . Ais. amdmk, AR LRH
Y, BJE 1~15m, &5 2 m, $ifE 220~350 mm, #H K 500 mm; A ZERRIAZRTFEEN 70 2 150 mm,
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Kk 500 mm, ZJZTEWIE AR, 3 SRS AR R . MERE KRR 5 & 10 mm Z (8], FHKA]
ILF] 20 mm, EEREEFICE . BUETERALE, Hh AL 200085+, HIRENPE, ZERE
2917 me R LR PRI LN 35%, JZ)F 3.6 mo LRI A SR AR AR, LA IE iR
W~BRtiE, WHERE, Z2HEIR.

2) HERUI

RSN HER IR AE QT S At b ey R FS A REHE ST i T 7C FE T SO HE AR 3= 220 e W ot
RFGREH W EVHTCHERIXBRIRZ N, RN ZA R R . B R,

2.3. IKICHI R

FEA L EE X K RO AU K G A A5 R KA IR RIS R 9] KL SR itk . K
WA T R RS MPA BEE Y, 2GRN , 7 TR R AR R R U X KB e « HE
1ok 7 SRR Z A TERR K, AR TR . —BORE, SRR K I T B2 —+=
%L, R R A A T A2 DU T BRSBTS BS K R A
ik, R T E N E R

I 7E R MRS M B AT LRk . SRS, LERIK S R R, A
KB RSN, SBEE K MBI MR T R I H Fok . FERK T, R 2Tk,
3. HHRB RS HHE

R R WS R AR B L (7007, ST R Bl LR KT . 290 F A
KR TRV B A% . TSN DU B FE 0 m, MITHRRY 120 m. -SEIK Ik T 85
1200 m, 2 R TS B 58S 100 m. i P Geo-Slope 5K P HE LI 51 X B35 B DU S 9.7
ST 4 8 T A 1935 A, B TT4E KON 2080 A, e BRI B BRI I8 1 R,

4

Figure 1. Dam model
1. KRS

ARAEHER, KR ELZERWCNRETR . B EGR =2 . tFEREN N 12 F]
e B AR KRR, WA BRI E = 8 x 10* kPa, JEAALL v=0.35. & EIEHASHME 1 FFx.

Table 1. Calculation parameters of soil layer of tailings dam
=1 BT MEEHESH

H P
1B ZH K (m/s) L@(iiﬁ% ’ R c(kN)  BEEA O () K (load) K (bulk)
J=teab il 6e—6 21.4 4 32 227 68
FE 4 4.8e-7 19.3 14 26 214 107
B 5.8e-8 21.2 9 30 222 155
oA 2e—4 25
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4. BRIBS/EERBF LD
A1, BRBHH

B AT DA P REAR B, WO ST e R IR, R AR AE A ¥ SEEPIW BEBRHEAT AN RN
T HE R A BB, o BUE A MK Uy 100 m, 7Y B3 Fn b7k Sk g 116.36 m I 5 % AF,
MU T A0 mIOR Ak i, A AR R AN K o S I BB S 55, 1S 2B T AT U
TAKBULX IR A AR 7T KBRS AR AT, SR 2.
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Figure 2. Groundwater seepage path
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BA T R 2R AR IR
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TE x AsH5N 650 m Ab(RIEHHIYIIA S 28 mFEAb), IR [H] s R AR K A1 KSR an 1] 3 Fio, Y
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Pressure Head vs. Y
120

—_
(=3
<
e

/{

o
S
}

-

-

Pressure Head (m)
'

s

(=}
"

'20 T T T T T 1
0 20 40 60 80 100 120
Y (m)

Figure 3. Pressure head changes with height
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Figure 4. Variation of flow velocity in y di-
rection with height
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Figure 5. Variation of total water head at
each point on the y = 0 plane

El5 y=0FEER/DKKEL

HIEl 4 ATRAE H, B SRR RS,y J7 10 BT s, 1 EL IR — o J2 AN ] e B AL I A
RAF R ER, LERESRER, Hprz s @ R[0] [11], SEOLILRLIEE N, 25 75
e FEFFEA 71.25~84.00 m 2 (8], y J5 FIIEEEBER, X5 R T E RAW IEIE R BB K
%o

i 6 mTLLEH, fEy =0T L, FOVRIEAKINE, #IEIACKSET Bk, £ x AAFR7E 0~200
m &b, FUARDHIRLR S, BEE LD, RIEGARIG, SACK#EIEE, HieskiniEid 200 m i,

SRS ZRIBE R, £ x = 800 m LG E#iE T,
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Figure 6. The contour of the seepage velocity component in the y direction
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Figure 7. Results of seepage analysis of tailings dam (normal water level)
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Figure 8. Results of seepage analysis of tailings dam (check flood level)
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Figure 9. Results of tailings dam seepage analysis (down to dead water level)
9. BW B RAINEERPEETEKAL)

Bt Sa R G T & 2.

Table 2. Calculation result

=2 HEERGT

s T & IKHL(m) X =500 L REIE  FUEIBEmYd-m)
1 EH BKAL 116.36 84 3.1244
2 B HIK AL 118.18 90 3.3428
3 b7 A 100 43.9 1.6447
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Figure 10. Variation curve of pore water pressure with elevation under dif-
ferent working conditions
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Figure 11. The curve of y-direction seepage velocity with elevation
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Figure 12. The curve of total water head versus x-axis
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Figure 13. Groundwater seepage path diagram
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Figure 15. Contour diagram of seepage velocity in y direction of seepage field
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Figure 16. Variation of flow velocity in y
direction with height
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