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Fig. 9 Damage probability per one year against block diameter
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Fig. 10 Damage probability per 50 years against block diameter
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Fig. 12 Contribution rate of external forces to variance of damage probability function of 50 years
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Armor Block Stability Formulae Considering Effects of Wave Steepness and Wave Breaking
and Reliability Analysis of Failure Probability

Tomohiro YASUDA, Hajime MASE, Masahiro TAKAHASHI*, Hiroshi MATSUSHITA** and Seishi TOKUNAGA**

* The Kansai Electric Power Co., Inc., Japan
** Nikken Kougaku, Ltd., Japan

Synopsis

This study investigates stability of wave dissipating blocks by carrying out a set of hydraulic
experiments especially for examining the effects of wave steepness and wave breaking, and the probability of
failure due to armour layer instability was estimated using a reliability software package which employs the
Level II First Order Reliability Method. It was found that offshore wave steepness influences the stability of
blocks when wave breaking occurs but doesn’t affect in cases without wave breaking. By arranging all the
experimental data, new formulae of estimating stability numbers, including parameters of wave steepness,
breaker type and sea bottom slope, were proposed. The proposed stability formulae were used in the
reliability analysis of wave dissipating blocks. The sensitivity of the performance function to external
random variables was examined in order to establish the relative importance of variables influencing the
failure probabilities.

Keywords: wave dissipating block’s stability number, offshore wave steepness, breaker type, reliability
analysis, performance function, failure probability
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