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Study on deformation characteristics of ground subsidence
areas formed by metal mining and suggestions for ecological
restoration under the perspective of building a beautiful
China —— Taking Huashugou Mining Area of Jingtishan
Mine in Sunan County as an example
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Abstract

Gansu Province, renowned as the “Hometown of Nonferrous Metals” in China, is endowed with abundant nonferrous metal resources.
The complex mechanisms and significant challenges of ground subsidence caused by metal mining have become a major constraint
on sustainable development in mining areas. Using Huashugou Mine Area of Jingtie Mountain, the largest iron mine in northwestern
Gansu, this study employs regional numerical models and finite element analysis based on Mohr-Coulomb constitutive models to
investigate deformation characteristics, formation mechanisms, and rock mass movement patterns in subsidence zones, while assessing
subsidence extent. The findings indicate that subsidence primarily manifests as surface fractures and mountain slope subsidence, which
are closely related to geological mining conditions and micro-morphology. Mining activities lead to increased subsidence and horizontal
displacement values along both the surface and ore-bearing rock masses with accelerating rates at greater depths. Within the context
of Beautiful China Initiative, four ecological restoration strategies are proposed: phased management of mining subsidence zones,
establishment of monitoring information systems, integration of natural ecosystems, and green development approaches.
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