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Proposal of Sliding Stability Assessment Formulas for an Interlocking
Caisson Breakwater under Wave Forces
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Abstract : Recently, the possibility of abnormal waves of which height is greater than design wave height have been
increased due to the climate change, and therefore it has been urgent to secure the stability for harbor structures. As
a countermeasure for improving the stability of conventional caisson breakwaters, a method has been proposed in
which adjacent caissons are interlocked with each other to consecutively resist the abnormal wave forces. In order
to reflect this research trend, the reduction effect of the maximum wave force resulted from introducing a long
caisson has been presented in the revision to the design criteria for ports and fishing harbors and commentary.
However, no method has been proposed to evaluate the stability of interlocking caisson breakwater. In this study, we
consider the effect of the phase difference of the oblique incidence of the wave based on the linear wave theory and
apply the Goda pressure formula for considering design wave pressure distribution in the vertical direction. Sliding
stability assessment formula of an interlocking caisson breakwater is proposed for regular, irregular, and multi-
directional irregular wave conditions.

Keywords : interlocking, caisson breakwater, sliding, stability, multi-directional irregular waves
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Fig. 1. The Global Risks Landscape 2017 (World Economic Forum, 2017).
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Fig. 3. Proposed interlocking methods for breakwater caissons.
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