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Figure. 2 Distribution of mean skeleton stress

* Shahbodagh Khan, B., Large deformation dynamic analysis method for partially saturated elasto-viscoplastic soils,
Ph.D. thesis, Kyoto University, 2011.



Research Introduction, Kyoto University Graduate School of Engineering
Department of Civil and Earth Resources Engineering, Kimura Lab

Research theme —Numerical analysis of complex disaster of earthquake
and rainfall in embankment

Research background and objective

In recent earthquakes, many embankments have experienced catastrophic failure with rainfall before the
earthquake as one of the main reasons.

In this study, we use skeleton stress as a stress variable and introduce structural change due to suction into
constitutive equation to model unsaturated soil, formulating a three-phase mixture of air-water-soil based on
finite deformation theory. Dynamic analysis of the road embankment considering a rising groundwater level
due to rainfall will be carried out. We will clarify the mechanism of large scale deformation / failure

phenomenon during an earthquake after rainfall using unsaturated infiltration-deformation coupled analysis.

Research method

We used a simplified three-phase method with zero pore air pressure in which the compressibility of air is
assumed to be very high. Dynamic analyses are conducted with moisture content model as a parameter after
unsaturated infiltration on a half embankment model. The simplified analyses consider the change of the

moisture in the embankment. From these results, we will examine the mechanism of large scale failure.

Results & Discussion

The unsaturated infiltration-deformation coupled dynamic analysis program COMVI2D-DY * was expanded
to allow dynamic analysis following unsaturated infiltration-deformation analysis. Figure.1 and Figure.2
show the result of unsaturated infiltration analysis assuming the water level rose to half of the embankment
height. They represent the change in saturation distribution and mean skeleton stress accompanying infiltration

respectively.
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Figure. 1 Distribution of saturation
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Figure. 2 Distribution of mean skeleton stress

* Shahbodagh Khan, B., Large deformation dynamic analysis method for partially saturated elasto-viscoplastic soils,
Ph.D. thesis, Kyoto University, 2011.



