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A New Methodology for the Assessment of Liquefaction Potential Based
on the Dynamic Characteristics of Soils (I) : A Proposal of Methodology
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Abstract

In this study, a new methodology for the assessment of liquefaction potential is proposed. Since there is no data
on the liquefaction damage in Korea, the dynamic behavior of fully saturated soils is characterized through laboratory
dynamic tests. There are two experimental parameters related to the soil liquefaction resistance characteristics ; the one
is the index of disturbance determined by G/Gmax curve and the other is a plastic shear strain trajectory evaluated
from stress-strain curve. The proposed methodology takes advantage of the site response analysis based on real earthquake
records to determine the driving effect of earthquake. In the evaluation of liquefaction resistance characteristics, it is
verified experimentally that the magnitude of cyclic shear stress has no influence on the critical value of plastic shear
strain trajectory at which the initial liquefaction occurs. Cyclic triaxial tests under the conditions of various cyclic stress
ratios and torsional shear tests are carried out for the purpose of verification. Through this study, the critical value
at the initial liquefaction is found unique regardless of the cyclic stress ratio. It is also found that liquefaction resistance
curve drawn with disturbance and plastic shear strain trajectory can simulate the behavior of fully saturated soils under

dynamic loads.
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