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Technology for the advance treatment of water ingress in the detached zone of massive
coal seams during repeated mining operations in the transition from open-pit to underground
mining
Liangchen Wang Qianyu Zhang
Fushun Mining Group Co., Ltd.

[Abstract] Addressing the challenges of overburden detachment and aquifer connectivity leading to water
inrushes caused by repeated mining operations in ultra—thick coal seams under two transition scenarios—from
open—pit to underground mining and from underground to open—pit mining—this study uses the Baiyin Hua
Mine in Eastern Inner Mongolia and the Laofu Laohutai Mine-Dong Open—pit Mine as engineering case
studies to elucidate the formation mechanisms of detachment zones, the evolution patterns of water—permeable
pathways, and the characteristics of water—related disasters. A technical framework for the proactive
management of water permeability in delaminated zones has been established, comprising “multi—source
collaborative precision detection, integrated surface—and—subsurface advance drainage, three—dimensional
grouting and backfilling, and integrated dynamic monitoring and early warning”. This framework enables the
precise delineation of delaminated zones and water—rich anomalies. Engineering applications demonstrate that
the grouting and sealing pass rate exceeds 95%, with a reduction in water inflow of over 82%. The stability of
slopes and overlying rock has been significantly enhanced, achieving safe mining with zero water inrushes. This
provides technical support for the prevention and control of water hazards in dislodged strata resulting from
repeated mining operations in similar ultra—thick coal seams.

[Key words] ultra—thick coal seams; repeated mining operations; proactive water permeability management;

transition from open—pit to underground mining; transition from underground to open—pit mining
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