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Undrained Cyclic Behavior of Mixtures of High-Plasticity Clay and Sand

Ivan Borisovich GRATCHEV*, Kyoji SASSA and Hiroshi FUKUOKA
* Graduate School of Technology, University of Tokyo

Synopsis

The cyclic behavior of mixtures of high-plasticity clay (commercial bentonite) and sand and factors affecting it were
studied by means of a ring-shear apparatus. It was found that bentonite content had a significant influence on the
liquefaction process of the studied soils. A small amount of bentonite in the mixtures (<7%) would cause the formation of
"loose™ microstructures, resulting in the occurrence of rapid liquefaction under cyclic loading, while a high bentonite
content (>11%) would cause the formation of clay matrixes, thus raising the soil's resistance to liquefaction. In addition, the
effect of pore water chemistry on the cyclic behavior of a high plasticity bentonite-sand mixture was carefully examined. It
was found that the presence of ions in pore water changed the soil's microstructure, making it more vulnerable to
liquefaction. The results from a series of undrained cyclic shear displacement-controlled tests revealed the strong influence
of loading frequency on the cyclic behavior.
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