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VERIFICATION OF THE LEVEL Il RELIABILITY BASED DESIGN

FOR CAISSON BREAKWATERS BASED ON A COMPARISON BETWEEN
COMPUTATIONAL RESULTS AND AN ACTUAL FAILURE EXAMPLE
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A study was made in order to ascertain the accuracy of the estimation of the failure probabilities by using a level
II reliability based design for breakwaters. The computational model proposed here is a revised version of the model
by Takagi and Shibayama (2006), adding the bearing capacity and the circular slip failure modes. To verify the
accuracy of the model, a comparison is made between computational results and an actual example of breakwater
failure. The massive failure of breakwaters that occurred at Hakodate-Ports in 2004 was selected as the actual case.
Also, a new index "Expected Occurrence in Frequency (EOF)" in a given storm event for each failure mode is
proposed in order to consider the accumulation of the failure and the overall faiture of the breakwater quantitatively.
As a consequence, it is shown how the accuracy of the computational results with the reliability based design is fairly
good in comparison with the detailed report of the Hakodate's case. Besides, the advantage of the level HI reliability

based design over the allowable stress method is discussed.

Key Words :  level 1I] reliability based design, caisson breakwaters, sliding, overturning, bearing
capacity, circular slip, expected occurrence in frequency
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