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2. Probabilistic Estimation of Stability of Slide for Caisson Type Breakwaters

Tomatsuka TAKAYAMA *
Hisashi Fusn™ *

Synopsis

The present design of a caisson type breakwater does not consider the estimation errors including
in uncertain factors like wave height, wave forces and friction factor, because the instablility of the
breakwater caused by the uncertainty is regarded to be covered by the safety factor in the design. The
degree of instablility of the designed breakwater cannot be verified quantitatively by the safety factor.

The present paper proposes an estimation method for the evaluation of the degree of instablility of
the breakwater. The degree of instability is shown by the value of encounter probability of slide fai-
lure during the life time of the breakwater. The encounter probability is computed under the assump-
tion that the estimation errors of the deep sea wave, the wave transformation, the wave forces and the
friction factor can be expressed by the normal distribution. The water elevation due to storm surge
and tide affects the weight of the caisson in water and wave height. These occurrence probability are
also introduced into the computation. Various computations are carried out in order to investigate the
characteristics of the variations of the encounter probabilities due to water depthes at a breakwater,
slopes of sea bottom, and tidal levels. ’

The main conclusions are made as follows:

1) The estimation method of the encounter probability is proposed to evaluate the slide instability of a
caisson type breakwater under consideration of the estimation errors of the uncertain factors like
wave height, wave forces and friction factor.

2) The encounter probability of slide failure is not affected by sea bottom slope in the deep water
depth but varies with the slope in the sea shallower than three times deep wave height.

3) The encounter probability is larger in a small tide than in a large tide. Consequently, the breakwa-
ter in the former is more instable than in the latter.

4) As the the water depth at the breakwater becomes shallower, the encounter probability increase gra-
dually in the small tide, but the probability has maximum value at a water depth in the large tide.

5) In the case that the estimation error of a empirical formula has a small coefficient of variation, it is
more effective to make a new formula with a small overstimation than to improve the accuracy of the
formula in order to promote the stability of a breakwater.

Key Words : Probabilistic design, Breakwater, Stability, Encounter probability

* Director of Hydraulics Engineering Division
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