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Numerical investigation on stability of disused deep mining pit under
annular heavy point loading from large space structure
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Abstract: In recent years, with the rapid development of urban construction, land resources are increasingly
tense. In some mineral resource-based cities, the transformation projects of underground space development
using abandoned natural mining pits have appeared. This paper focuses on the rock slope stability problem
with reference to a deep mining pit renovation project in Changsha., Aiming at the stability of mine pit slope
and the synergistic action of rock wall and foundation under the point load of building structure, a three-

dimensional interaction model of rock wall-building structure has been established by numerical analysis
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method. The behavior of rock wall under circular point loading has been studied. And the changes of
stability of rock wall and structure after sudden deformation of rock wall and change of bearing condition
have been also investigated. The results show that the mining high slope of abandoned pit is basically in a
stable state under natural condition; the stress and deformation caused by construction disturbance and
construction load only occur on the surface of rock wall, not reach the depth of rock mass; local large
deformation of rock wall due to paroxysmal failure will seriously endanger the safety of the mining pit
foundation and its overlying structures. The occasional failure of the foundation structure will not affect the

stability of the rock wall and the building under the reasonable design and layout of the circular point

foundation.

Keywords: mining pit; high slope; annular point loading; rock-structure interaction; slope stability
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Fig. 1 Site conditions of the disused mining pit
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Fig. 2 Schematic of structure and supporting members
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Fig. 3 Site soil distribution and properties
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Table 1 Structural properties
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Table 2 Construction stages for numerical model
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Fig. 7 Structural deformation of under varying local load
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Fig. 8 Variation of pile force and deformation caused

by upper stage subsidence
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stage (deformation enlarged 40 times)
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Table 4 Axial forces of surrounding piles
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