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Studies on Life-Cycle Cost and Allowable Failure Probability of Breakwaters

Takashi NAGAO*
Satoru MATSUBUCHI**

Synopsis

This present report concerns the life-cycle cost of breakwaters in view of failure probability.
Life-cycle cost of breakwaters is defined as the sum of initial construction cost and restoration
cost multiphied by expected times of failure.

Failure probability of a breakwater has been calculated considering the failure probability
against sliding, overturning, and foundation faiture. By modeling the occurrence of high wave
events with the Poisson process, expected times of failure have been estimated. Restoration cost
has been estimated considering 3 damage levels. Life-cycle cost of a breakwater with 10~ 100
years of lifetime has been calculated.

The major results drawn from the study are as follows:

(DThe way of calculating the life-cycle cost of breakwaters in terms of the level 2 reliability
based design method has been generated.

@The life-cycle costs and allowable failure probabilities of a breakwater with various lifetimes
and return periods of waves have been discussed.

@Allowable failure probability of a breakwater is found to be of the order of 107 from the
viewpoint of minimizing the life-cycle cost. ‘

{@Safety level by the present design method is comparatively appropriate in view of life-cycle
cost. However, construction cost can be reduced by applying the reliability based design method
and minimizing the life-cycle cost.

Key Words : Reliability Based design, Life-Cycle Cost, Allowable Failure Probability,
Breakwater
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