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Evaluation of seepage control effect of drainage wall and geotechnical

mat combined system of tailings pond

L1 Xuechen' ,SHEN Zhenzhong'*
(1. College of Water Conservancy and Hydropower Engineering, Hohai University,Nanjing 210098 ,China;

2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract ; Purpose : Geotechnical mat has good water collection and drainage functions. However,after long-term
operation of tailings pond, geotechnical mat is often failed due to clogging, which will lead to insufficient drainage
inside the dam body and an increase in the infiltration surface, thereby increasing the possibility of seepage
damage. Therefore,it is proposed to add drainage walls to solve the drainage safety problem caused by the failure of
geotechnical mat. Method ; Taking a tailings pond project as an example, the saturated-unsaturated seepage calculation
theory was used to calculate and analyze the changes in the seepage field under different degrees of failure of the
geotechnical mat and after the addition of the drainage wall. Result: The results show that as the geotechnical mat
failure gradually deepens,the infiltration line inside the tailings dam will gradually increase until it cannot meet the
seepage control requirements. Conclusion: After adding drainage wall, the burial depth of the infiltration line in the
dam body can be effectively controlled, the drainage capacity of the dam body can be improved, and the safety
requirements can be met.
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Fig. 1 Project overall design plan
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Fig. 2 Structure of combined drainage system
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Fig. 3 Structural diagram of the water seepage drainage wall
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Fig. 4 Three-dimensional finite element model of tailing pond
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Fig. 5 Schematic diagram of material division
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Table 1 Seepage coefficients of tailing dam materials
A RL 2 I3 A B AL BEZR/ (cm s 1) kL2 G3 AL BiER/ (cm - s 1)
RA KL B I 4.00X 1078 B+ TR 3.00X1075
e LIELR 3.00X 107! + T T HEFRN 1.00X 102
+ T Eub RS ST 1.00X 1076 T TR He FH0 0.70X 1072
R T 1.50X10° + TR HEF I 0.30X102
R LR RE 2.50X 1071 He B AN 1.50X 1072
b DU 7.50X 1075 RS 2 PRI 1.00X 102

2.3 EEBREN

AR BRI E S AR, 5 IR
FEVB U VY i R 2 B0 S K Sk A
HBNF ABKBR =R, CRKKD R OERE
WP 1 it KA HE T 26 LA 1 R 0 2 0T L A R T
B4 B AL TS AT RN We ST 40 S0 30T T 3
L+ TSRS HPKE S AL AR SHKE S S
Ab R EHE B 2 B A S O T 0 3 300 i 3k B R
) A JE DX K ASE A (8 1 A 3 T 4 5 AN K i A
55455 T80 A IR AT R AR g R A f g B

3 KEHSHALRSAN

o3 B b L S HES SR A A RS R Y
BEAOR TR F T T B PR 15 i
PEARCHIELLIF 5 M L. D TH 1, + THHIE
WIET - ARHBR, O TH 2, L+ THERBBE R
BREAR R B 0.7 f5 . AN HEB B, 3) T 3,
T TS & R R 0.7 £, K EHE B
B, OTH A, THRHRBBERBEM R 0.3
5 A, HTH 5. L TREHRBERBI%
A K 0.3 £, I EHEB B . TH B KA HUE N

HE UL KA 1467, 39 mL WAL T UK .

KB A Woe ik R #OE R R T IR
il R 2 i 7K A7 S (B 2k B BRI O T o7 4
BB 4y A 1
3.1 BHETEEREMEITLL

5 FORTE THL R B LR /KA AE(E 2 6
Fim. MW 6 o RIEH, TH 1. T8 2 f ol 4,4
T TIN5 B R B0 8 AR TR 7 B R KA
GELBUEZ W K. B+ TR /E R, 95130
TN N VA (€2 o T 2 v SO (E =S e s Y3
AT RIS IR R AL — BB ALl 5 4, B e i
Hes BB B WA RGN . 2 5% 5 2 A
T3 0 4 AW 5, Ti 2 A0 4 H R sk Az
S LR AT AT T AL 3 AL 5 MR K A 45 E
RAE x AARN 400 m Fl 640 m PR B X
R AEHERR I & Ae bR Dl 400 m Fl 640 m AL T
WIE HEB 855 L B0l R K 220 HE B 8% S K AT B AR A
PR BRI G BT R KA SR B B . S 4h, L
B3 R TH 5 AR T T8 2 T80 4 15, [F A &
H R KA S LB 5 /DN 3 2 PR Oy 15 R 2 B
AT HEB S S BUB T KA SRR AR



78 A & A& AW 5576 %
1000 1000
800 | 800 |
600 600 F
£ £
~ -~
400 400
200 + 200 +
0 200 400 600 800 1000 1200 1 400 1600 0 200 400 600 800 1000 1200 1 400 1600
x/m x/m
(a) T-%1 (b) .42
1000 1000 +
800 | 800
600 + 600 +
£ £
= =
400 + 400
200 200 +
0 200 400 600 800 1000 1200 1 400 1600 0 200 400 600 800 1000 1200 1 400 1600
x/m x/m
(c) T-%3 (d) T4
1000
800
600 -
£
=
400 -
200
0 200 400 600 800 1000 1200 1 400 1600
x/m
(e)T-15

6 BEIRTREYEMTKMFESLSHECETHNRER abcdeRFHE)

Fig. 6 Contour map of underground water level of tailings pond under various working conditions
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Fig. 7 The comparison of drainage effect in the biggest section under various working conditions
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Table 2 The buried depth of the infiltration line in the biggest section under various working conditions /m
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1350 34.03 18.17 23.05 11. 61 23.05
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1410 25. 44 16. 48 20.62 9.18 19. 82
1430 25. 30 14.76 14.76 12.11 14. 69
1450 24.58 17. 47 17.47 13.73 17.22
1469 25.22 19.78 19.78 15. 65 19.92
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