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The Tohoku-Pacific Ocean Earthquake and tsunami gave serious damages to many breakwaters in
Tohoku region, Japan. The major cause of failure is the tsunami wave force. However, a new type of
failure is confirmed: caused by scouring of the harbor side mound by overflow and seepage flow. In fact,
the cause of failure of 9 among the 22 destroyed breakwaters was scouring of the mound and any effec-
tive measurement against that cause has not been invented. Therefore, in the previous research we de-
veloped a new method to calculate the stable weight of an armor block in consideration of the overflow
and seepage flow from the view point of the geotechnical engineering. In this paper, using this method,
the most effective shape of the armor block will be described. Furthermore, some sort of hydraulic model
experiments with Kamaishi bay breakwater as a subject have been done in order to see the difference of
damage in terms of different 3 height ratio (given by height divided by radius of blocks) shapes of blocks
and 2 ways of laying blocks. Thorough this methodology the optimum proportion of the block which has
a hole like annulus was found. The hydraulic model experiments also revealed that the most effective
height ratio was 1/2 out of 1/4, 1/2 and 3/4. In conclusion, it can be reasonable to use this methodology
to determine the optimum shape of armor blocks only under the situation of overflow, however when it
comes to the time of only seepage flow, more investigation must be done.
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