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Technology Integration and Practice of Geological Environment Restoration
after Mining Operations
Li Qixin
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Abstract : To promote the integrated development of mining and ecological construction and achieve sustainable
development in mining areas, this paper systematically constructs a key technology system for the
restoration of mine geological environments. This system encompasses four core modules: geological
hazard control and terrain reshaping, soil reconstruction and improvement, vegetation restoration
and ecological reconstruction, and soil and water pollution control and water system restoration, with
differentiated technical solutions proposed for each module. Building on this foundation, a multidimensional
technology integration strategy is proposed, including "geological engineering + ecological engineering,"
"physical restoration + chemical restoration + biological restoration," "digital twin + intelligent monitoring,"
and "recreation of landscape and recreational value," to form a collaborative and efficient restoration
model. The feasibility and effectiveness of the technology system and integration strategy are validated
through three typical engineering cases: an open—pit metal mine slope, a coal mine subsidence area, and an
abandoned lead-zinc mine tailings pond. The practical results demonstrate that the integrated restoration
technology can effectively eliminate geological hazard risks in mining areas, restore soil and water
system ecological functions, increase vegetation coverage, and simultaneously realize the recreation of
landscape and economic value in abandoned mines.

Keywords : mine geological environment restoration; technology integration; geological hazard control;
soil reconstruction
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