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Synopsis

Tsunamis caused by the Great East Japan Earthquake of 2011 damaged many port facilities including
breakwaters. After the earthquake, many studies of the stability of breakwaters under the tsunami were
conducted using centrifugal model tests and the finite element method. As one research result, it has been
clarified that seepage flow occurs in a foundation mound including a reinforcing embankment due to the
water level difference outside and inside a breakwater and that seepage force works in the foundation
mound and lowers the bearing capacity of the foundation mound. However, the bearing capacity design
method considering the seepage flow generated by a tsunami has not yet been established.

In this study, numerical calculation was performed using the finite element method for various
breakwater sections with variously shaped reinforcing embankments and foundation mounds and it was
confirmed that the seepage flow lowered the bearing capacity of the foundation mound. In addition, from
the numerical calculation results, the degree of decrease in the bearing capacity was related to the water
level difference inside and outside the breakwater, and when the water level difference inside and outside
the breakwater was 10 m, the bearing capacity of the foundation mound decreased by up to 20%. For the
circular slip failure analysis by the simplified Bishop’s method currently used for the verification of the
bearing capacity of a foundation mound, a method of increasing the allowable value of the resistance action
ratio according to the water level difference inside and outside the breakwater was proposed as a method
to indirectly consider the lowering of the bearing capacity of the foundation mound caused by the seepage

flow.
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