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Numerical Simulation of Surface Subsidence Caused by Underground Mining
Using Discrete Element Software PFC*"
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Abstract: By establishing a particle flow model of geological profile with discrete element software PFC*” | the formation
and development process of overlying strata cracks during the mining of ore body were studied, and the mechanism for
overlying strata gradually developing into collapse and caving was also revealed. It is found that with the mining of ore
bodies, fractures grow upward and increase in numbers. The goaf after mining can cause the overlying strata with
tensile-shear failure, and also the new cracks will constantly occur in the strata. Tensile fractures predominantly develop
in the overlying strata, but tensile fractures occur at the both ends of fracture development region. Also, more and more
concentrated fractures grow upward at both ends of goaf, presenting a potential of gradual collapse and caving of goaf
roof. After the third and fourth stratified ore bodies are mined out, roof collapse will take place locally and then gradually
develop into roof caving of the whole goaf, finally leading to roof collapse to the surface and forming a small sinkhole on
the ground surface. Then, the development progress of sinkholes can be subdivided into stable stage, slow-progress
stage, rapid-progress stage and end of progress in terms of the numbers of fractures, presenting the mechanism for
overlying strata developing from tensile fracture and shear fractures at both ends of goaf to overall collapse.

Key words: mining engineering; geological hazards; surface subsidence; numerical simulation; discrete element
software PFC*"
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