%43 % HAMm W5 b Vol. 43 No. 4
2024 4% 11 A URANIUM MINING AND METALLURGY Nov. 2024

MR ERE TR = SRS R 5

:”?ngj(”1726%’%5{29?5%19%Ejl’éaﬁ)ﬂ?%§19gﬁ ‘?1

LR IR B LA R A A Lt A & 0500215
2. e A K AR B B S e A R 7 L A 2 050011)

WE: R AR S IR 754 b 00 A6 M i 93 46 1) T 24 0 W AR HC 22 A T A . 3R 0L 2 R M A
R 2 A i T2 — R =483 1A BROGIE XSl R o e B i AR HEAT T M R Bl o3 BT » 6 43 2% 18 /1
O 7228 O 14 T8 e A TR RO e e A TR AR DAy AR A S TR 2% 1 5 A ) A e O K AR R AE S RO R T 3
R 2 B A A BRITHL R 8 T B LT3 b A5 B 0L R AT R AL RS = 1 ISEE 2 TR L 2 R i R L TE
WACTE I BRI 4F . S5 R R AE AR T L 0V (L 88 2 B0 BRI A FRAE L 8 3 AR I 5 U4z
5 W1 S e AT 5 28 3 T A X B8 N R D A S 5 9 X A A AR A RO ST 5 LR R HEBUILA DL
J& CRBEZY 3~6 m) WAL Sy 22 0 A0 1 D e 38 AT PR s 30 DR S50 )5 5 8 R T 00T R de/h i RO

0.975 427+ & 1. 061, 2 £S5 THRART.

K MR RGBSR I B R N s = R BB AT RO s ik
FESKE: TLM2 XEiFEM: A XEHS: 1000-8063(2024)04-0094-12

DOI: 10. 13426/j. cnki. yky. 2024. 04. 06

W AL R 1 b, £ ik 3 300 B AR i
B A HEAK R ST LLHE R AT T b 7 i K
TR K . BT 1 R AR Rk
SR A T A I VR SR K S s B TR
2006 4 10 H o 5 55 B B 0l B 07 B a8 A %
Jitl 22 4 Wi Y B L S R A A% R 1Y) 72 4 s oE
HPEAT I . (B TEh KR T R R i
SPEHHLIE ) (GB 50520—2009) Xt A [ )2 25 1) 4h
B PR BT S Gt AT T L E R M R
B 2 25 )5 1] A A AT Uit B B NAE L TR X BRI
T2k ol H A HL A R O 2 B R SO N
BmE—0 ST R Do, 24 R WA i i X
A AT B SR R A 1 4L g 43 A
BT R E T, HOt A RS S A
W,

R 22 oK b it 1 2R AT SR, ) A —
PR R A 300 3 5 ek A 3L R 0 HE AL 40
S A0 5 o 8 P D HE T B P X AL AR )
FEH RN AR AL S M. M

rFE B HE: 2024-04-10

e R R IR R A A R T R N — L (e
jae I IR 11 T LA B4 1 0 R 4 10 A2 B v A IR B UK
I3 FL BRI T R A 0 40 B 56 2 W 0B
S HER ARG . AR A R
A7 ROV I3 48 bR XA SRR bR 0~ 20260, #E 1 5
R W 1) 6 A T BB L 0 304 2l

R4 WM 72 Bl 1 73 B U5 i 3B UL A7k A
A BRGSO R R AT A 1R
B 22 4 RM FLAE RS BEVE 0 LI 72 )5 R
PERISEPR G OL . 8l 1A FROT A 72 PR AE S 4
TR ) 11 RS 8051 AR BROCH 72 3h ) K41
TR AT B AT AR S SE R DL 120 BB
XA ST A P E AT 6 A T A 0 PR
FAT = A A AT R 87 R 2% Ml 8l ) A ROt ik
PEAT b AR G PR S A T R T R AR A
Rk AT R RS T TR
JE TR T AR L R S O St R R 9 2l U A BROT
B AT = 4 3y 0y R A TR T e

S UK =4k 3 1A BROGHE N 2 4 B

F—IEER/ M WHIOF985—) . 55 BIRIL R4 ZIE N Wt IE R R LAR W . 2N F R A e i BT 22 4

PO

BAREZE AT LARW1985—) 2 LRIy A A L o R 4 AR I - 32 2 K A AR MR e v 5 0F 5 A%



5 4

FPRF R AR A TARM = K S e AT R 95

V2R 1) 3052 B0 0 SR A R s S X Al R A2 R A S
HARICHE (F B R T 00 E 4T 0 5% » 38 2o X He 4y
Hr B3R 757 5 SEt R JE AT AR AN R M 5% T 00T %
PRI ARG DU . X B3R T7 SR 0 52 it AR B AT
PR 6 R PP BRI £ ) S L

1 EWMET EIRER

1.1 By EERER

SEA R AL TR T R X OB AR A 1
FHBE EAR A AR R E L HL AR IR AR R AT
BRIk = A5 I R A U vk SR, e 0 40 R
T HERR I B (L 1) . H 39 300 B He =34 o 42 300,
TRk 125 mu 352 25 m, MK 24 145 m, 31
PR Dy 122, 5, MUAMIERE Oy 1:2~1:2. 5, 315h
Y E e HEB R B IHE T S R
R eI, KT A R I % & R T
A5 0 WOBw S BT HE R I B ol 1:3. 5,

1 E¥ EAHURE RN

Fig. 1 Starter dam and embankment of the tailings pond
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Fig. 2 Section view of the tailings pond
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Fig. 3 Plan layout of renovation project of the tailings pond
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border condition of seismic analysis
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Table 1 Geotechnical parameter of tailings pond(harden soil model)
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Table 2 Liquefication model parameter of tailings pond
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Hyper static pore pressure ratio of tailings dam (cross section)
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Three-dimensional Seismic Dynamic Response of Renovation
Project of a Uranium Tailings Pond
GUOQO Daping', JI Junshuang®, LI Yulei', HU Liangcai', LI Zhehui', ZHANG Ning'
(1. The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China;
2. Hebei Water Conservancy Planning and Design Institute Co., Ltd., Shijiazhuang 050011, China)

Abstract: Uranium tailings pond is a major safety and environmental hazard, and it is very important
to ensure the safety and reliability under all conditions (including extreme disaster condition). Seismic
condition is an important extraordinary working condition affecting the safety of uranium tailings
ponds. Focused on the renovation project of a uranium tailings pond, the three-dimensional dynamic
finite element method is applied to simulate and analyze seismic condition of uranium tailings pond for
the first time. HS small model and UBC3D-PLLM model constitutive model are selected to simulate and
analyze a uranium tailings pond by dynamic finite element method. Seismic wave characteristic param-
eters and tailings dynamic characteristic parameters are taken into the finite element seismic dynamic
simulation calculation, and the extreme conditions of rare earthquake are considered in the calculation,
the displacement nephogram, acceleration nephogram, acceleration time history curve, potential lique-
faction range and incremental displacement nephogram are obtained. The results show that the dis-
placement of the dam body increases continuously under earthquake action, and the displacements of
dam body decrease obviously after the implementation of the renovation project; there is no obvious
change in the acceleration response caused by the renovation project; the liquefaction area is mainly
distributed in the slope of the filled dam below the rock-filled platform, mainly in shallow layers
(depth of about 3~6 m), and the improvement of liquefaction is limited. The stability safety factor of
the dam body under rare earthquake increases from 0.975 to 1.061, the security of rare earthquake
condition gets fundamental improvement.

Key words: uranium tailings pond; renovation project; dynamic stability; acceleration response; three-

dimensional numerical simulation; finite element analysis; liquefaction



