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Measurement, analysis and control countermeasures of surface settlement in mining under

complex geological conditions
Jianping Liu
State Power Investment Corporation Inner Mongolia Energy Co., LTD
[Abstract] Surface subsidence caused by mining is an important issue affecting the safety and ecological
environment of mining areas. Especially under complex geological conditions, surface subsidence exhibits
nonlinear and uncertain characteristics. This paper studies the surface settlement mechanism and
spatio—temporal evolution law caused by mining in complex geological mining areas, and conducts quantitative
analysis in combination with settlement measurement data and numerical simulation results. According to
different geological conditions, corresponding control and governance strategies have been proposed, including
the optimization of mining processes, ground pressure control, the construction of monitoring systems and early
warning mechanisms. Research shows that surface subsidence is closely related to factors such as the scale of goaf
areas, burial depth, and rock mass structure. Through comprehensive monitoring and dynamic analysis models,
the subsidence process can be grasped in real time, providing support for mine safety and ecological protection.
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