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Construct of a theoretical model of multiscale analysis for swelling behavior of
earth-ground including smectite
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The aim of this study is to construct a theoretical multiscale analysis
model and a new numerical scheme and to become able to perform rigorous and effective predictions
for the swelling behavior of ground including smectite. First, in order to recognize swelling
behavior of the smectie qualitatively we carried out a series of laboratory swelling tests for
montmorillonite powder under various conditions and formulated a phenomenological mathematical model

of the swelling behavior. Then by incorporating the swelling model into a damage model of rock mass
element we made a theoretical multiscale model and a scheme of multiscale numerical analysis using
a series of averaged secant stiffness of rock mass element, which is gradually softened by the
swelling. A series of sample analyses on stress distribution around a tunnel constructed in a
swelling rock mass showed the validity and effectiveness of the proposed model and analysis method.
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