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Fig. 1 Combined open-pit and underground mining method

and relative position of the blind shaft
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Fig.2  Current status of the blind shaft wall
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Table 1 Simulated excavation steps of combined open-pit and underground mining in the mining area
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Fig. 3 Open-pit production plan
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Fig. 4 Underground mining and filling plan
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Table 2 Physical and mechanical parameters of ore (surrounding) rocks

A ZHE/KN-m™) Bihi i E/MPa PR /G Pa 2 J1/MPa EESEEFA/(°) NEL/N4
L 27.58 0.96 9.8 2.15 36.26 0.24
AR R 25.53 0.76 10.5 3.37 40.53 0.19
Ak AE B 24.08 0.25 1.38 0.36 19.55 0.18
YL Hy 23.30 0.51 3.58 1.15 30.12 0.11
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Fig. 7 3D deformation contour maps of the shaft under different mining conditions
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Fig. 8 Shaft radius deviations under different mining conditions
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Fig. 9 Curves of maximum displacement and radius devia-

tion of the blind shaft
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Impact on blind shaft stability under combined open-pit and underground mining

Huang Min"?”, Wen Chen'”, Wei Jungiang'?, Rao Dijun'?, Cai Sijie"’
(1. Zijin Mining Group Co., Ltd.; 2. Zijin (Changsha) Engineering Technology Co., Ltd.;
3. College of Resources and Environmental Engineering, Jiangxi University of Science and Technology )

Abstract: To study the impact of combined open-pit and underground mining on the stability of blind shafts, a
gold—copper mine in China was taken as the engineering background. The current status of the mine’s blind shafts was
investigated, and potential failure modes of the blind shaft and factors influencing its stability were analyzed. A refined
3D numerical calculation model of the mining area was established based on actual geological conditions. Simulations were
conducted according to the combined open-pit and underground mining plan, so as to analyze the impact on the stability of
the blind shaft. The influence of combined open-pit and underground mining on the stability of the blind shaft was
systematically studied in terms of shaft displacement and radius convergence. The inclination, curvature, and maximum
axial deformation of the blind shaft were calculated and analyzed according to relevant standards. The results indicate
that under combined open-pit and underground mining, the blind shaft does not experience axial deformation, inclination
deformation, or curvature deformation damage. The combined open-pit and underground mining has minimal impact on
the stability of the blind shaft and does not affect its normal operation. The blind shaft can maintain stability, and
the research results can provide technical support for subsequent shaft hoisting, maintenance, and safe production in
the mine.

Keywords: combined open-pit and underground mining; blind shaft; stability; 3DMine; Flac™; 3D numerical simu-
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