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Fig. 1  Numerical simulation calculation model
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Table 2 Simulation process of excavation and backfilling distribution
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Fig.2 Principal stress cloud diagrams of the goaf from Step 2 to Step 4 of mining stages
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Fig. 3 Principal stress distribution during the filling stage
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Fig. 4 Overall displacement distribution at various goaf stages
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Stability study of waste rock filling in goaf based on MIDAS GTS NX

Li Zongli', Wu Gongyong®, Nie Xingxin®, Zhang Xin®, Zhao Linhai', Ruan Shunling’, Jiang Song’
(1. Baoji Northwest Nonferrous Erlihe Mining Co., Lid.;
2. School of Resources Engineering, Xi’ an University of Architecture and Technology)

Abstract: The restoration and management of underground mine goafs significantly impact mining areas and their
surrounding environments. Using an underground goaf in a metal mine as the study object, this research employs the
MIDAS GTS NX software for numerical simulations. The analysis focuses on the stability of the stepwise mining
and filling process, as well as the overlying strata after waste rock filling. Additionally, the study examines the safety
and stability of the goaf and the impact on surface rivers after applying waste rock filling + cemented filling to the roof.
The results show that the waste rock filling + cemented filling to the roof effectively alleviates surrounding rock stress,
ensures the stability of the riverbed, and significantly enhances the structural stability of the goaf, maintaining overall
safety levels.

Keywords:goaf; filling mining method; MIDAS GTS NX software; numerical simulation; waste rock filling; sta-
bility



