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Abstract

The efficient mining of open-pit coal mines under complex geological conditions is a major issue for the sustainable development of
China’s coal industry. This paper, in view of the typical complex geological characteristics such as unreasonable blasting parameter
design, well-developed faults, and poor slope stability, explores the limitations and deficiencies of existing mining technologies. By
integrating theoretical analysis, numerical simulation and field experiments, The core technologies such as the optimization of stope
zoning layout, the adjustment of slope reinforcement parameters, and the design and control of blasting parameters were studied. The
stress concentration phenomenon can be significantly reduced through zoned layout and dynamic adjustment of the stripping and coal
mining sequence. Reasonable adjustment of the support parameters of anchor cables and anti-slide piles can significantly enhance
the stability of slopes. The technical optimization plan proposed in the research, after on-site application, has increased the stripping
and coal mining efficiency by over 15% and reduced the cost per ton of coal by 8%, providing theoretical support and engineering
examples for the safe and efficient mining of open-pit coal mines under similar geological conditions.
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