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Stability Analyses of Super-Levees during Earthquakes Based on Elasto-Plastic
Finite Element Method
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Stability analyses of super-levees during earthquakes have, up to now, employed the seismic
coefficient method that takes into consideration the inertia force generated during
earthquakes. However, as a result of having conducted studies on the state of damage
sustained by river levees in the past, in places where the foundation ground is comprised of
thick soft cohesive soil, it has been verified that with circular slip surface method stability
analyses based upon the seismic coefficient method, there are possibilities that counter
measure works are calculated and implemented in excess of what would suffice. For this
reason, based on the need to consider evaluations of stability properties that are in keeping
with reality, a proposal to the effect that a "limited circular slip method,” in which analyses
would be conducted employing the seismic coefficient method whereby the circular slip would
be limited to the minimum safety ratio in stability calculations for normal times, be employed,
and this has been used as a provisional procedure.

However, with this procedure, because it is not possible to conduct quantitative evaluations of
deformations sustained by super levees during earthquakes, during the fiscal years 1999 and
2000, the dynamic deformation analysis procedure employing the finite element method was
used in conducting stability evaluations of super-levees during earthquakes. As a result,
along with it becoming possible to carry out quantitative evaluations in those instances where
the dynamic deformation analysis method was used in connection with deformations of
super-levees during earthquakes, it was also found that it was possible to carry out
evaluations on the effects of floating improvement work in which the improvement work did
not extend all the way to the base of the cohesive soil, something which could not have been
considered with the seismic coefficient methods of the past.

Keywords: Super-Levees, Deformation Analyses during Earthquakes, Cohesive Soil Ground,

Ground Improvement, Elasto-Plastic Finite Element Method
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