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Slope stability analysis for a ionic rare earth mine in-situ

leaching based on Geo-Studio
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Abstract; The in-situ leaching mining technology is more and more widely used in the ionic rare earth mining

process,

and chemical properties of rock mass change,

make the decrease of strength of slope,

but because of long-term infiltration into leaching solution and under the action of chemical, physical

slope instability. This

paper, taking a mine of Jiangxi slope as the research object, indoor simulative immersion test is used to

analysis engineering properties of the rare earth soil, the numerical simulation method to analyze the stability of

the slope,And give the relevant conclusion, provide a reference basis for Ganzhou’ s ionic rare earth mining

slope in the process of governance work.
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Table 1 Geotechnical parameters of Natural rare earth

e I e P W EE A
s /(c-cmpﬂ C/kPa W/ ()
K12 1.95 20.5 14.2
IRl 1.72 10. 1 29.5
xR 2 2.26 875 31.5
S 2.65 40000 51
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Table 2 Geotechnical parameters of rare earths after leaching

"R B TKE Bk R KT MR
| /(g/em®) /(g/cm?) /(m/s) /kPa f/(°)
0K 1.73 10.5%  9.681 x10~7  10.92 29.5
3K 1.73 11.8% — 10. 19 29.9
6 K 1.71 12.8% — 7.75 30. 4
9 K 1.72 14.1% — 5.83 31.3
12 R 1.71 14.9% 3.039 x10°¢%  5.51 31.7
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Table 3 Parameter selection and group level

KT = i A 4 R 314
/m C/kPa W/ (°) 1I/p

1 20 5 28 1:1
2 30 8 30 1:1.3
3 40 11 33 1:1.6
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Table 4 SLOPE/W calculation results

o s K WEEHEA i R g &

J#e h/(m) o C/(kPa)  y/(°) 1/p HFS
1 20 5 29 1:1 0. 850
2 20 8 30.5 1:1.3 1.180
3 20 11 32 1:1.6 1.617
4 30 5 30.5 1:1.6 1.192
5 30 8 32 1:1 0. 988
6 30 11 29 1:1.3 1.079
7 40 5 32 1:1.3 1. 008
8 40 8 29 1:1.6 1. 131
9 40 11 30.5 1:1 0.924
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Table 5 The range factor analysis

it o MR B 34
SR h/m C/kPa W/ (°) I/p
BIE (1K) 1.201 1. 002 1.005 0. 906
YIE (2 KF) 1.086 1.100 1. 009 1.089
YIE (3 KTF) 1.021 1.207 1.204 1.313
&S 0.180 0.205 0.199 0.107
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Table 6 The slope safety coefficient under different

calculation method

VRS PN R E R NN
Ordinary 3 1.098 1.085
Bishop 7% 1.214 1.205
Janbu 7 1. 090 1.082
Morgenstern-Price 7% 1. 151 1.137
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Table 7 State of the slope stability

M %r—“’
it ks e F<1.00
BEF 1.05 1.15

1.00 = F< 1.05 =F<
F=1.15
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Fig.1 Rare earth mine slope geometry model
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o' = (o -u) +x(u, -u,)

PO o 5 20 3 0A

7, =c¢ + (o -u,)tangp’ + y(u, — u,)tang’
Horproe' — A RO &R 1/ kPa;;

o— W 11/ kPa;

u, LB J1/kPa;

o' ——AMNEESEAM/(°) 5

u, FLBE K JE 3 /kPa,
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ro=¢ + (o —u,)tang’ +x(u, —u,)tang’

Hrpe! B K B 1/ kPa;
o—— BN J1/kPa;
u, FLER S E 1/ kPa;

o' —HBNERESM/(°);
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Fig.2 Pore water pressure distribution

within no liquid injection
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Fig.3 Pore water pressure distribution within

liquid injection 1 day
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Fig.4 Pore water pressure distribution within

liquid injection 10 day
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Fig.5 Pore water pressure distribution within

liquid injection 20 day
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Fig.6 Pore water pressure distribution within

liquid injection 30 day
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Fig.7 Pore water pressure distribution within

liquid injection 45 day
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Fig.8 Safety coefficient change relations with

liquid injection time
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