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Abstract: The stability of inclined rectangular stope is closely related to the stress and
displacement distribution of stope roof in underground mines. However, the current theoretical
method for stress and displacement of surrounding rock in rectangular excavation has a significant
error when applied to inclined rectangular stopes with large width-height ratio, and the influence
of excavation dip angle and supporting stress is not considered. Based on the complex function
theory, this paper puts forward the mapping function expression of inclined rectangular stope
with large width-height ratio, and derives the analytical solution of stress and displacement of
surrounding rock in stope under bidirectional unequal pressure and supporting stress. Besides,
the influence of stope dip angle, width-height ratio and supporting stress on stress and
displacement distribution of stope roof is analyzed. The results show that the deviation between
analytical solution and FLAC simulation solution is less than 5%. In addition, the asymmetric
distribution trend of stress and displacement around stope roof intensifies as the stope dip angle
increases, and the degree of pressure relief and vertical displacement gradually decreases. With
the increase of stope width-height ratio, the pressure relief degree and the displacement of stope
roof gradually increase. The supporting stress exerted by supporting bodies can improve the stress
environment of surrounding rock and reduce the roof subsidence.

Key words: inclined rectangular stope; width-height ratio; complex variable theory; stress and
displacement; supporting stress
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stope roof
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