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Abstract

In this paper a theoretical method is proposed for the stability analysis and support
design of circular tunnels subjected to a hydrostatic in situ stress field. The rock is
assumed to behave as an elastoplastic material that 1s characterized by the strain sof tening
and volume dilatant behaviors during yielding. Based on this method, it is clarified that
the plastic flow region and softening region would occur around the tunnels due to the
excavations. The judgment chart used to predict the development of plastic regions is
described. Because of the consideration of loosening load caused in the plastic flow
region, the characteristic curve is quantitatively formulated. The support pressure and wall
strain normalized by tunnel radius corresponding to the minimum point on the proposed
characteristic curve are defined as the optimum support pressure and controlled wall
strain, respectivély, and the design charts for them are presented. It is found by some
applications that the chorts propoesd in the paper are usuful for the tunnel design.
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