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Law of Surface Movement and Deformation and Construction
of Prediction Model under Mining Disturbance

Bin Zhang
Shanxi Xinzhou Shenda Wanxin Anping Coal Industry Co., Ltd., Xinzhou, Shanxi, 034100, China

Abstract

To reveal the internal mechanism and evolution regularity of surface movement and deformation under mining activities, and to
provide theoretical support for mine safe production and surface ecological protection, this paper takes a coal mine working face as
the research object. By combining field monitoring, theoretical analysis, and numerical simulation, the paper systematically studies
the variation characteristics of surface deformation indicators such as subsidence, horizontal movement, tilt, and curvature. Based on
monitoring data, an improved prediction model is constructed, and key influencing factors such as mining depth and mining thickness
are introduced to optimize model parameters. The model prediction accuracy is improved by 12.3% compared with traditional
methods after verification. The study shows that surface deformation evolves in stages, and the mining influence range is positively
correlated with mining depth. This model can effectively predict the trend of mining-induced surface deformation, providing technical
reference for mine disaster prevention and control.
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