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Direct Simulation Method of Seepage Well Drainage Unit in Seepage Analysis of Tailings Pond
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Abstract: The simulation method of drainage hole unit for finite element calculation of seepage field was summarized. On this
basis, the direct simulation method of drainage unit for seepage well of tailings pond was proposed. This method establishes a
solid mesh model containing optimization parameters of seepage wells all at once at the initial stage of calculation. Afterwards,
the optimized elements of seepage wells were grouped in advance by setting different internal boundary conditions. During the
finite element solution of the seepage field, the condensation of permeability conduction matrix only needs to be performed
once. In the calculation process. the node information of each group was processed according to the first kind of known head boundary
conditions. The whole process is easy to program and features fast solving speed. Compared with commonly used engineering methods
such as the implicit composite element method and the improved drainage substructure method, the proposed method significantly
improves the efficiency of modeling and solution through optimized parameter settings. Meanwhile, it greatly enhances computational
accuracy by finely simulating the size effect of seepage wells. Finally, the calculation accuracy of the method is verified to meet the
engineering requirements through a fully penetrating well example and a specific engineering case.
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Fig.1 The process of seepage well drainage

unit direct simulation
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Fig.2 Example of ordinary complete well
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Table 1 Analytical solution calculation results of

ordinary complete well flow

H MKk ho/m Bl Q/(m?/s)

2 0.014 6
0.013 7
0.012 4
0.010 5
0.008 0
0.004 8
0.000 0
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Fig.4 Amplification of seepage well unit mesh model
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Fig.5 “Super-unit” grouped grid model of seepage well
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Table 2 The results of seepage flow

calculated by various methods

K% P4 7 £ N TN
BKIE K 4 ﬁ\%ﬂﬁ E‘%ﬂﬁ RIS W RIS
Ty Mgt BatE BOEE BE,  B A
3 =) =) =) Z 1 L Z L
o BiE/  BiE/ BAR/ (m;/s) o /s
(m?*/s) (m®/s) (m?*/s) : ‘
2 0.014 6 0.017 3 0.017 0 0.019 2 0.020 0
3 0.013 7 0.015 8 0.015 1 0.017 6 0.018 3
4 0.012 4 0.013 2 0.013 1 0.014 8 0.015 7
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Fig.6 The results of seepage flow calculated
by various methods
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Table 3 Permeability coefficient of materlals

in various partition

1k KEBBRE/ (m/s)  F|HBBRE/ (m/s)
WA 5.00X 1077 5.00X10°7
TR %+ T AR 1.00X108 1.00 X108
+ T A 2.76 10" 2.76X 10"
B 1 2.25X107° 1.33X10°°
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BB I+ 2.77X 1077 2.77X1077
1R 7.50X 10" 7.50X 107"
o WAL A 2.20X10* 2.20X 104
XA 2.00X 1079 2.00X107°
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Fig.7 Finite element calculation model
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Fig.8 Gird model of drainage body for drainage

unit direct simulation method
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Fig.9 Seepage-head and displacement-head curves
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Fig.10 Saturation line and equipotential line

on typical section
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Fig.11 Calculation results of seepage velocity

on typical section
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Fig.13 Seepage escape of seepage line

when drainage body fails
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