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Study on the Slope Stability of an Ionic Rare Earth Mine in Jiangxi Province
Chen Fei'*, Qian Yiziao', Tang Huaqiang'. He Jiacheng'
(1.School of Resources and Environmental Engineering, Jiangxi University of
Science and Technology, Ganzhou, Jiangxi 341000, China;
2.Jiangxi Key Laboratory of Mining Engineering, Ganzhou, Jiangxi 341000, China)

Abstract: A rare earth mining area in Longnan County, Jiangxi Province, is affected by long-term mining operations and
complex natural environments, and the slope stability problem is becoming increasingly prominent. Based on field investigation
and data analysis, the geological and environmental conditions and slope stability characteristics of the study area were
systematically evaluated. Physical and mechanical parameters of rock and soil mass were obtained through drilling, sampling
and laboratory tests. Typical slope profile models were established by using Lizheng Geotechnical Software. On this basis, the
circular slip method and broken-line slip method were adopted for computational analysis, and the slope stability under natural
working conditions and rainstorm working conditions were simulated respectively. The calculation results show that under
natural working conditions, the slope safety factor is 1.59, and the slope is in a stable state. Under rainstorm working
conditions, the slope safety factor decreases to 0.913, and the slope is in an unstable state. Rainfall conditions significantly
reduce the shear strength of soil mass and increase pore water pressure. Rainfall is the key factor triggering slope instability.
The research results can provide a scientific basis for the formulation of slope protection measures in mining areas.
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Fig.1 Aerial photo of a rare earth mining area

in Longnan county, Jiangxi province
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Table 1 Main physical and mechanical property indicators of the soil layers
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Table 2 Exploration borehole parameters and sampling quantity
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Fig.5 Cataloging diagram of shallow well QJ1
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Table 3 Physical mechanics parameters values of rock and

soil mass in a rare earth mining area
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Table 5 Physical and mechanical parameters of rock strata
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Fig.6 Calculation results under natural conditions
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Table 6 Information of the most critical slip surface under natural conditions
Ny y g BIOFWN/ BEGEA/ REES RES | B EMBE /KN
B0 AR B/ MR S N N
L-247/m FB/m o RERE kN kN TWA/AN  HHA/AN  mabim Wk
(1 148.236, 497.727) 29.386 1.590 673.268 1079.409 673.268 1079.409 0 0
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Fig.7 Calculation results under rainstorm conditions
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Table 7 Information on the most critical slip surface under rainstorm conditions
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(2) % K3 1-1" 3017 KR THLF 4% 4
RECN 15940 TRGERSTERW LN THELLR
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AR AR [0 T, 1 MK L S AP i Wil 45 5 T 27
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E AR R 3 P8 K ek T 2 A 0 0 4 TR
BRI  BEA SR A R T 00T MRS e .

(3) WFFE DX 30 3 i A M 52 8 1 )2 4540 L b o
38 (R T A5 22 Bl R R 2R s ), B R R R B R
BRI ZR . E KRR T BT %4 R B0 2 #LE
BRI R TR E R M AE BT T AT . 58
BT A S 3 MR BY 5 B ARG L FLBROK R BT
0 BEAR T A e A R R X S A R R X
o PRI 5 R 0 O 3 R o A A5 T R S SRR E

P I R IBCA RO HE K BT 3P 15 7 32 TH i e 2

A A T BT A B KUK 1Y BB
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