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Abstract

The stability of underground opening is not only dependent on the characteris-
tics of surrounding rock but also interaction between ground and support due to
its excavation. However, no quantitative expression of this interaction has been
recognized yet.

This paper presents a method to evaluate quantitatively the ground-support
interaction mechanism for a circular cross-section underground opening in a
homogeneous and isotropic massive rock which exhibits elasto-plastic strain
softening and dilatancy behaviors. The method is based on continuation conditions
of the reduced radial stresses and the corresponding radial displacements at the
interface. The effects of initial stresses, material behaviors of both the ground
and the supports as well as radius of the opening on the interaction of them are
investigated with some typical case studies. By applying the ground characteris-
tic curve that was calculated with the proposed method, the minimum of the pres-
sure applied to the support, which gives a useful information for a optimum
design, can be evaluated. Calculated results are compared with field measurements

and are showed a good agreement.
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