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STUDY ON THE EXCESS PORE WATER PRESSURE PROPERTIES OF VARIOUS
SOIL MATERIALS

Keisuke ISHIKAWA, Susumu YASUDA, Kenji HARADA

The study on soil liquefaction in Japan started from the Niigata earthquake in 1964. The liquefaction
damages caused by the Great East Japan Earthquake included reclaimed land, river dikes, and developed
residential land. The damage influencing factor was the increase of groundwater levels that led to liquefaction
of banking material. Now, the design criteria of designing structures in Japan include performing a
liquefaction assessment using the Fi method. F is the ratio of the shearing force, in the event of an
earthquake, to the liquefaction strength. This method enables the simple forecasting the grade of liquefaction.
However, it is not able to forecast the amount of excess pore water pressure that will result. In this study, we
carried out the liquefaction test on various soil materials, which included 63 types for which the physical
properties were different. The experimental device mainly used the cyclic torsional shear test. From the
experiment results, we formulized the relationship between Fi and excess pore water pressure. The
liquefaction strength of sandy soil increased in proportion to the increment in the sample density, while that of
fine grained soil increased in proportion to the increment in the plastic index. The excess pore water pressure
of sandy soil decreased with an increase in the sample density, while that of fine grained soil decreased with an
increase in the plastic index. As a result of performing formulization of F. and excess pore water pressure,
when physical properties are different, such as that of sandy soil or fine grained soil, the resultant properties of
the excess pore water pressure according to the F value were found to be different.
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