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

Research theme —Liquefaction analysis of river embankment

Research background and objective
More than 2000 river embankments were damaged during the 2011 Tohoku earthquake. According to the

investigation done by Tohoku Regional Bureau*, the main cause of damage was soil liquefaction. Therefore,
in order to predict liquefaction phenomenon and avoid future losses, it is necessary to consider soil
liquefaction in numerical analysis. The objective of this research is to develop and validate a finite element
program, COMVI2D-DY**, and constitutive models for soils in prediction of soil liquefaction behavior

during earthquake and consolidation behavior after earthquake.

Research method

One of the severely damaged embankments during Tohoku earthquake is selected for simulation. Finite
element program COMVI2D-DY, which is formulated based on the finite deformation theory, and using an
elasto-plastic model and an elasto-viscoplastic model, is used for simulating the soil liquefaction
phenomenon and embankment failure pattern during the earthquake. Consolidation analysis after the

earthquake is also studied.

Results & Discussion

Embankment geometry, measured water table after the earthquake and underneath ground profile are
shown in Figure 1. Simulation results after 200s earthquake are shown in Figure 2 and Figure 3. Figure 2
presents the distribution of accumulated plastic deviatoric strains (GAMP). Distribution of mean skeleton
stress is shown in Figure 3. High strain (up to 490%) occurred within the embankment below water table. In
addition, it could be observed that the embankment soil below water table is completely liquefied as mean

skeleton stress was almost reduced to zero.
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