55 46 45 2 W F B I B Vol.46 No.2
2026 4F 4 A MINING AND METALLURGICAL ENGINEERING April 2026

BV BXEMTAROFEEFREETR

) EA, B, ER RRA KA AR EMR
(LA Ef BB PR IA T, I 22 7300005 2. 5RO T A EURS SR T RS2, Wb 20 430070)

& . e B M R AR P SRR M S bR s A SR BB AL A AT T T R SR A R K
B PR FEIA I 9 A SR DX AR A, 45 SR L b N R 25 3 300 R T 3R IE Juve (509 9 TR DX, TR 06 8 5 SR IR B2 E.
FHOC, B RUTREAI S 1.53 m MR BRI & T W W AR A W 3 84341, 88 RYUIR X BUE R JT 2.0 MPa [ % 0.1 MPa, JE {5 58
5 R AR I AR5t DX 5 BB DX 3 B4 AE R R UIICT B R IS, e LA S R ) T S DX o s 3 R R R S S AR R JE B 2
IRPEIX RIS e . 7RG ST R R v @ B0 28 1 X B X ) ke Ml 5 22 S8 A% O (i) B s 42 o) S S 4%
TR, B 1R RS LS B 7 R R

KR RHY; WK TR e vk BUARL; DIRERIRE ; N ARk BTk

hE %S TD854;TD853 XERERERS: A doi ; 10.3969/].issn.0253-6099.2026.02.004

XERS: 0253-6099(2026)02-0021-07

Stability of Slope Rock Mass During Transition from Open-Pit to
Underground Mining in Longshou Mine
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Abstract; To address the challenges of slope stability and ground pressure control during the transition from open-pit to
underground mining in Jinchuan Longshou Mine, the stress evolution and plastic zone variation laws of the open-pit slope
and orebody surrounding rock during underground stoping and backfill process were analyzed with numerical simulation.
The results show that: Underground mining leads to the formation of an elliptical subsidence area on the surface of the
open pit, where the subsidence displacement is positively correlated with the mining depth, and the maximum
subsidence displacement reaches 1.53 m; underground stoping induces a significant redistribution of the secondary stress
field, with the compressive stress in the bottom area of the open pit decreasing from 2.0 MPa to 0.1 MPa, forming a low-
stress relaxation zone penetrating to the surface; the plastic zones are mainly distributed at the bottom of the open pit and
the toe of the south slope, while the backfill body effectively restricts the plastic zone from extending deep into the slope,
and there is no penetrating plastic zone inside the slope body, indicating the overall stability of the slope. In the
subsequent deep mining process, it is recommended that microseismic monitoring and multi-point displacement
observation should be strengthened in areas with developed plastic zones. Meanwhile, the backfill roof-contact rate
should be strictly controlled to prevent local surrounding rock caving from inducing slope instability.
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Fig.1 3D numerical calculation model
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Table 1. Mechanical parameters of ore rock and backfill body
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Fig.5 Surface displacement distribution nephogram
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