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Abstract

One must consider micro-structures of rock and rock mass in order to predict the long-term

behavior for more than ten thousand years. First we observe the micro-crack distribution of granite

which is commonly distributed in Japan, and is widely used for several structures.

The creep under constant load and the relaxation under constant displacement are typical time

dependent phenomena, and we performed a series of relaxation tests under microscope observation in

laboratory. The specimen that is preserved in water is granite as mentioned above. The aim of this

experiment is to observe the sequential propagation of micro-cracks and its affect to the macroscopic

response of the rock material under relaxation state.

Next, a viscoelastic homogenization method is applied for analyzing the behavior of granite that

is composed of several kinds of minerals (i.e., a polycrystalhne material). The homogenization method

developed for analyzing mechanics of composite materials is a mathematical theory that can describe

the macroscopic behavior accounting for the microscopic characteristics with periodic micro-

structures. In this study, it is applied to a polycrystalline rock which involves a few minerals and

micro-cracks.

Furthermore, it is required to apply the homogenization analysis for rock materials which show a

nonlinear time dependent behavior, so we develop a new elasto-visco-plastic homogenization theory,

and its validity is checked for some ground structures made by clay.
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