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Centrifuge tests and numerical analysis on the failure mechanism of a caisson
breakwater under tsunami attacks
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OYuji YAOI, Susumu IAI, Tetsuo TOBITA

The 2011 off the Pacific coast of Tohoku Earthquake happened on March 11th 2011. The tsunami
breakwaters were seriously damaged. The objective of this study is to study the failure mechanism
of a caisson breakwater when tsunami attacks. Centrifuge model tests of a caisson breakwater are
conducted and the results are compared with the ones obtained by finite element analyses. As a
result, in both centrifuge model tests and finite element analyses, the water-level difference and the
wave pressure are key factors which control the failure mechanism of breakwaters. Results also
show that the water-level difference causes a seepage flow in the rubble mound placed under

breakwaters, which greatly decreases the stability of the mound.
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