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Numerical study on the effect of wall friction
on swelling pressure test of bentonite
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Numerical study on the effect of wall friction
on swelling pressure test of bentonite
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Abstract

Bentonite is used as a buffer in geological disposal of radioactive waste. The swelling property of
montmorillonite, the main component of bentonite, takes in water between layers and expands, filling the gap
created between the buffer and the overpack or rock mass. However, when the bentonite swells, it is
considered that a frictional force is generated between the rock in contact with the bentonite, which is the
buffer material, when the bentonite swells. This frictional force may have an effect on the swelling properties
of bentonite such as swelling pressure and dry density, but few studies have studied the frictional effect. In
this study, a series of finite element simulations of the bentonite swelling pressure test with clear initial and
boundary conditions are conducted by changing the friction coefficient between the swollen bentonite and
the surrounding wall and the aspect ratio of the specimen. The effects of the presence and absence of force
on the swelling pressure and dry density distribution of bentonite were investigated numerically.
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