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Approach to Probabilistic Design for a Breakwater

Tomotsuka TAKAYAMA*
Yasumasa SUZUKI**
Hiroyasu KAWAI***
Hideyoshi FUJISAKU***

Synopsis

The stability of breakwater is estimated by safety facter in the present breakwater design
system in Japan. But, the design safety facter,e.g. 1.2 for caisson slide, does not guarantee
the stability of breakwater.

The main reason of instability of breakwater is that the present design method dose not
consider the estimation errors including in uncertain design factors like wave height, wave
forces, dead weight and friction. The degree of instability of the designed breakwater cannot
be verified quantitatively by the safety factor.

The present paper introduces the results of some studies on the estimation errors of the
water elevation due to storm surge and tide, the deep sea wave, the wave transformation, the
wave forces, the dead weight and the friction factor between concrete caisson and rubble
mound. This paper also evaluates the degree of breakwater instability, which is shown by
the value of encounter probability of slide and overturn of caisson during the lifetime of the
breakwater. The evaluation shows that the breakwater designed by the present design
method does not have the same stability for sliding and overturning of caisson.

The total cost of a breakwater is estimated as the sum of initial construction cost and
reconstruction cost caused by disasters during lifetime. The total reconstruction cost is
calculated as the product of reconstruction cost for one disaster and expectated frequency of
disaster during lifetime. The caisson width at the minimum total cost of breakwater is
narrower than that of the breakwater designed by the present design method.

This paper summarizes the difference between the present design method and the
probalistic design method for a breakwater, and some problems to be solved before the
introduction of probalistic design.

Keywords: Probabilistic design, Breakwater, Minimum cost design
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