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A METHOD TO ESTIMATE STRENGTH OF ROCK MASS STRUCTURES BASED ON
A HOMOGENIZATION METHOD AND A LIMIT LOAD ANALYSIS
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The strength of failure is the most important value in design of structures. However, as to rock
masses, it is hard to estimate their strengths since a lot of cracks distribute in them. On a
macroscopic viewpoint, mechanical effects of such cracks distributed in rock mass can be regarded
that they make a rock mass be an anisotropic material both in the stiffness and in the strength
properties. In this paper, a method to estimate the strength of rock mass structures is proposed and
its applicability is examined through numerical analyses of a few examples. The method consists
of a homogenization method and a classical limit load analysis. The rock mass is idealized as an
equivalent continuum which has anisotropic stiffness and anisotropic strength. The homogenization
method gives reasonable anisotropic elastic constants to the equivalent continuum. Meanwhile, an
anisotropic failure criteria is given to the equivalent continuum accounting for the crack distribution
in it. Then, the strength at failure of the rock mass structure under an applied'load can be
estimated through a classical limit load analysis of the equivalent continuum in a form of Linear
Programming based on the stress distribution obtained through a boundary value problem.
Key Words: strength of rock mass structures, homogenization method, limit load analysis
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