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DEFORMATION ANALYSIS OF GROUND AROUND TUNNEL
TAKING INTO ACCOUNT EVOLUTION LAW OF DAMAGE TENSOR
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This paper demonstrates the capability of the damage mechanics in analyzing deformation
characteristics of grounds around tunnels. The process of non-elastic deformation was analyzed
by FEM with the constitutive model proposed by A. Dragon et. al.'’. The elastic energy
potential was assumed to be a function of damage tensor whose components change with positive
strain components, so that the nonlinear stress-strain relationship exhibits the strain-hardening as
well as strain-softening. In the numerical analysis, the excavation was simulated by decreasing
the inner pressure, and the extent of damage was evaluated in terms of the damage tensor. The
special emphasis was put on the effect of anisotropy originated by the difference of pressures in
vertical and horizontal directions. It is observed that the direction of expansion of non-elastic
region coincides with the maximum principal direction of damage tensor, which is easily identified

by using Mohr's diagram for damage tensor.
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