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Influence of Tailings Pond on the Stability of Mine Engineering in a Porcelain Stone Mine
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Abstract: The safety and stability of the tailings pond are crucial for ensuring underground collaborative mining. To investigate
the influence of the tailings pond on mine engineering, a three-dimensional geological-structural model of a certain lithium-
containing porcelain stone mine was established using the coupled GTS/NX and FLAC3D modeling method, and the
optimization of the sealing length of the + 225 m adit within the inundation line of the tailings pond and the analysis of the
influence of the tailings pond on the stability of ore body mining were conducted. The results show that significant changes are
observed in the stress, displacement, and plastic zone of the surrounding rock of the adit under different sealing lengths. The
optimal sealing length is determined to be 105 m, at which the tensile stress at the adit opening is reduced to 0.20 MPa, the

displacement deformation is 8 mm, and no plastic zone is generated in the sealing area, so that the water pressure of the tailings
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pond can be effectively controlled and the stability of the adit can be ensured. It is found from the comparison of the mechanical

responses of ore body mining under conditions with and without the tailings pond that, when the tailings pond is present, the

tensile stress of the roof of the mined-out area is reduced from 0.87 MPa (under the condition without the pond) to 0.84 MPa.,

the displacement is reduced from 15 mm to 14 mm, and the plastic zone of the mined-out area is not connected with the surface

or the plastic zone of the tailings pond. Therefore, under the current engineering and geological conditions, the tailings pond is

not the dominant factor for the stability of ore body mining. However. stress and deformation monitoring still needs to be

strengthened during the subsequent mining process. The research results can provide method reference and data support for the

collaborative safety design and assessment of tailings ponds and underground mining in similar mines.
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Fig.1 Location relationship between orebody and the tailings pond
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Table 1 Mechanical parameters of rock mass
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Fig.7 Stress analysis results of the model without tailings pond
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Fig.8 Stress analysis results of the model with tailings pond
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Fig.9 Displacement analysis results of the model without tailings pond
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Fig.10 Displacement analysis results of the model with tailings pond
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Fig.11 Plastic zone analysis results of the model without tailings pond
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Fig.12 Plastic zone analysis results of the model with tailings pond
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