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Fig.1 Stratigraphic map of orebody
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Table 1 Material parameters of each soil layer

TEHF EbEEREAPa MK FH/(KN-m”) B J1/kPa NEESEAIC)  WIRSLBRLL BB REU(m-s™)
= 3190 0.21 16.57 22.28 12.81 0.98 2.57E-05

K= 3530 0.24 17.34 24.02 14.69 0.79 1.23E-05

LR 5200 0.25 18.15 30.14 16.23 0.75 1.03E-05
AR 65 800 0.29 32.56 56.69 31.28
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Fig. 2 Generating steps of slope 3D solid entity
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Table 2 Design of liquid injection parameters

a2 W/ WAL /m YRR/ (mP-d)
1 30 1.50 1.3
2 30 1.50 1.8
3 30 1.50 2.3
4 30 1.50 2.8
5 5 1.50 2.8
6 10 1.50 2.8
7 20 1.50 2.8
8 30 1.50 2.8
9 30 1.50 2.8
10 30 1.75 2.8
11 30 2.00 2.8
12 30 225 2.8
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Fig. 4 Contour plot of pore water pressure in slopes under different grouting intensities
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Fig. 5 Contour plot of average effective stress on slopes under different grouting intensities
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Fig.7 Contour plot of shear strain on slopes under different grouting intensities
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under different injection times
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Table 3 Safety factors of slope under different injection conditions
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Table 4 Classification of slope stability conditions
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Fig. 15 Plastic zone on the slope sliding surface after 30 d liquid injection
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Table 5 Influencing factors and levels

K- TG EE/(m®-d ™) TR )/ AL /m

1 1.3 5 1.50
2 1.8 10 1.75
3 2.3 20 2.00
4 2.8 30 2.25

x6 EXHIWHER

Table 6 Orthogonal experiment results
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x7T BEMEER

Table 7 Significance results
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Study on the Influence Law of In—situ Leach Mining on the Slope Stability of a
Rare Earth Ore

SHI Jingtao', HE Wen"2, MA Qinwei'

1. School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou
341000, Jiangxi, China;

2. Jiangxt Provincial Key Laboratory for Safe and Efficient Mining of Rare Metal Resources, Jiangxi University of

Science and Technology, Ganzhou 341000, Jiangxi, China

Abstract: In-situ leaching is a significant factor contributing to landslide occurrences in ion-adsorption rare
earth mines. To ensure the safe and efficient operation of such mines, a case study was undertaken at an ion-
adsorption rare earth mine located in southern China. Utilizing numerical simulation techniques and the Midas-
GTX finite element software, a three-dimensional numerical simulation model of the mine slope was developed.
This model incorporated the actual in-situ leaching construction phase of the project. The study examined the
effects of three leaching parameters—Ieaching intensity, leaching duration, and the spacing between injection
holes—on pore water pressure, average effective stress, shear strain, and displacement within the slope during
the in-situ leaching process. By employing the slope safety factor as a criterion, the sensitivity of liquid injection
parameters to the stability of the rare earth mine slope was quantitatively assessed. Based on the overall
volumetric flow rate of the leaching solution within the slope and the slope’ s stability status, the optimal
leaching parameters for this mine were identified. The findings indicate that an increase in leaching intensity
resulted in a general rise in pore water pressure, a reduction in average effective stress, an increase in shear
strain, and an augmentation in displacement, collectively diminishing the overall stability of the slope.
Prolonged leaching time facilitated the transition of the slope from unsaturated to saturated conditions.
Throughout this transition, pore water pressure, increased while average effective stress decreased, with a
notable surge occurring after 30 days. Concurrently, shear strain and displacement escalated, culminating in
slope instability at the 30-day mark. Expanding the spacing between injection holes effectively reduced the
number of holes and the volume of leaching solution penetrating the soil, thereby enhancing slope stability. Both
injection intensity and injection duration emerged as highly sensitive parameters influencing slope stability,

whereas the spacing of injection holes was identified as a sensitive parameter. Under the condition of ensuring
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the stability of the slope of the ion-adsorption rare earth mines, the optimal injection parameters are an injection

intensity of 2.3 m%d, a hole spacing of 1.50 m, and an infiltration rate of the leaching solution reaching 2.09 m/d.

The research findings provide significant reference value for the safe production of ion-adsorption rare earth

mines and the selection of leaching conditions.

Key words: ion rare earth; in-situ leaching; numerical simulation; injection parameters; slope stability; flow
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