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Synopsis

In the present design method of breakwater, the safety factors for sliding and overturning
should be larger than 1.2. But such safety factors do not matter the absolute safety. A few
breakwater caissons designed in the present design method cause slide or overturn damages ev-
ery year. In this paper, the occurrence probability distributions of tidal level are calculated. The
failure probability  and expected sliding distance are computed by the reliability design method.
The caisson width determined by the reliability design method is compared with that by the
present deterministic design method.

The main conclusions of this paper are as follows:

(1) According to the result of field investigation during 1989 to 1993, the encounter probability of
failure during 50 years is between 10 % and 10 “°.

(2) The occurrence probability distributions of astronomical tidal level at 96 ports in Japan are
calculated with four major tidal constituents. The occurrence probability density of tidal
elevation around the high water level is much smaller than the density around the mean sea
level. The distribution shapes can be classified into several categories mainly depending on

“the location. It is necessary to calculate tidal level with four major tidal constituents in
estimation of sliding and overturning failure probabilities and expected sliding distance of
breakwater caisson.

(3) The encounter probability of breakwater damage is influenced by structural types and design
conditions such as tidal amplitude. The mean values of encounter probabilities of sliding
failure and overturning, and expected sliding distance become 0.099, 0.0064, and 2.1cm re-
spectively.

(4) Adopting reliability design method, the breakwater caisson width in the Sea of Japan is larger
than that in the Pacific Ocean because of the difference of tidal amplitude. The cost mini-
mum design method makes it possible to reduce the breakwater width and expected total

construction cost.

Keywords: breakwater caisson, reliability design method, uncertain factor, encounter probability of failure,

expected sliding distance, expected total construction cost
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