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Table 1 Physical and mechanical properties of soil in the tailings pond
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KB B R (len) FEHBBE R (k)

P 17.56 37.0 0 5.0X107! 5.0X10°!
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Fig. 2 Schematic of the horizontal drainage pipe

2 HEHBET

BWEE ST
R A B2 A 2 5 T b [T i T T AR BB R 4
S b ) IR F) P A R CAD Bt e B
I e IR I g ) TR F19) — A B AR B It Ol dxdf A
A B dxd ST A GeoStudio #fF, i
B LE MR EPE A 3L S A A ST T
5635 AT 0B i MR e BB AL,

WR4s R R SRS G RV ENE S
JR 53 2 D0 S B 3 R v 0 R T 04T 3 2
HEAE 23 DX Ak A DX L AR O 08 98 ik 3 1 K Sk
YA R TERRE . LR R LT R
x BIETT ) B35 Oy BT ). LR IR
& )2 MRS K 8 5 IR - & (Mohr-Cou-
lomb) BE#

2.1

Schematic of the drainage consolidation measure
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Fig. 3 Homogeneous earth dam without drainage

consolidation measure

2.3.2 HREIGIE
= ?ﬁ%};\fﬁ*%ﬁﬁyg[zo 247

(D

AP y—RIMEE& E . m; H— FiF KR, m; h—
TR L& s m BB E K,
msl=10 +ALAl=m H/2m, +1);m,— F i
YEh B R B 2RI RIS AL R m,

¥ Seep/ W BEHGIHITAS 2 1y A 1 £k 5 3
W5 R AT X L, B AL 0L S B T 5315 2]
R SULR 52 10 £ g 2 BB 5 ) 8 AR DL ] 4

12r
—— HigIE
A A A
£ 9F
£
I
LE S
mt
3 1 1 1 1 1
0 5 10 15 20 25

¥R BT /m
B4 HERTMEBERLNERITEIREE

Fig. 4 Phreatic line of homogeneous earth dam

by theoretical formula and numerical simulation
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Table 2 Numerical simulation conditions
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Fig. 5 Flow field of tailings dam under different conditions
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Fig. 6 Minimum safety factor under different conditions
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Analysis of Seepage Control of Drainage Consolidation Measures for a
Uranium Tailings Pond

HU Liangcai, GUO Daping, LI Yulei, LI Zhehui, ZHANG Ning
(The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, China)

Abstract: In order to solve the problem that the minimum buried depth of the phreatic surface in a ura-
nium tailings dam is less than the code limit due to complex depositional structures and insufficient
drainage facilities in the tailings dam, the numerical analysis on seepage and stability of the tailings
dam were conducted by GeoStudio. The variation patterns of phreatic surface and factor of safety un-
der normal, design, special water levels, with/without drainage consolidation measures, were sys-
tematically investigated. The results show that before the drainage consolidation measures were
taken, the minimum buried depth of the phreatic surface is 1.74 m, 0.93 m, and 0 m under normal,
design, and special water levels, respectively. Especially under the special water level, the phreatic
surface emerged from the embankment above the 140.9 m platform. The factor of safety was 1.329,
1.321, 1.291 respectively before the drainage consolidation measures were taken. After setting up the
horizontal drainage pipe as drainage consolidation measures, the phreatic surface burial depth in-
creased by 3.48~4.59 m, while factor of safety at normal, design, special water levels rose to 1.431,
1.425, 1.402 respectively, with an increase of 7.68% ~8.59%. The drainage consolidation measures
can effectively optimize seepage conditions of the embankment, significantly reduce the phreatic sur-
face elevation, and enhance dam stability, confirming satisfactory seepage control effectiveness. The
results provide strong technical support for the design of drainage consolidation measures in tailings
dams and offer valuable references for ensuring long-term safe operation of tailings ponds.

Key words: tailings dam; phreatic line; drainage consolidation; horizontal drainage pipe; seepage con-

trol; numerical simulation



