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Abstract:

A new method is presented by jointing two existing methods, a bound-
ary element method(BEM) for elasticity and a characteristics method for
plasticity. An efficient scheme is presented and discussed, as well as
its successful application to rock cavern having various types of shape.
It is concluded that this coupling model is effective to analyze the de-
tails of the failure zone, which is of fundamental importance for the

construction of rock cavern.

In the present method, the analytical region is divided into a plas-
tic region on the wall and an infinite elastic region. As a matter of
course, on the boundary between the two regions, the surface traction
and the displacement should be continuous. In the elastic region, the
stress must satisfy the yield condition only on the boundary. In order
to obtain the elasto-plastic solution the following scheme is presented.
The elastic stress state on the wall is firstly analyzed by the two-di-
mensional BEM of constant element, and the range where the stress state
exceeds the yield condition is selected as the initial boundary for the
successive plastic analysis with the characteristics method. Within the
plastic region analyzed, the elastic-plastic boundary is evaluated from
the iteration procedure where the surface traction on the virtual bound-
ary for the BEM analysis is determined from the plastic solution. When
the elastic boundary stress exceeds the yield condition, the boundary

is corrected in the manner that it gradually goes away from the wall.

The present method is successfully applied to the single circular-
cavern and the two adjacent circular-caverns under the condition of the
bi-axial initial stress. Additionally, it is respectively applied to an
egg-shaped cavern, two types of horseshoe-shaped cavern and a rectangu-

lar cavern, where the importance of the wall curvature is pointed out.
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