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Research review on local scour problems of breakwaters
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Abstract: Breakwaters play a critical role in resisting wave forces, protecting shorelines, and maintaining the stability of
harbour waters. Under the action of dynamic factors such as currents and waves, the sediment around the trunk and head of the
breakwater is prone to mobilization or suspension, leading to the formation of scour holes around the breakwater. The existence
of scour holes may cause problems such as dislodgment of protective stones or blocks and the potential overturning of the
breakwater trunk. Such damage compromises the structure integrity and stability of the breakwater, potentially resulting in its
loss of function. The mechanisms of local scour, the influencing factors, development process and morphology of scour pits,
prediction method of scour depth, and scour countermeasures of vertical and sloping breakwaters are reviewed. The problems
existing in the study of local scour of breakwater are summarized, and future research directions are prospected.
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Fig.2 Wave motion after wave breaking in front of breakwater within one wave period
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Fig.1 Schematic of scour before vertical breakwater
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Fig.3 Horseshoe vortices and wake vortices adjacent to
sloping breakwater
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Table 1 Main factors influencing the depth of scour
around breakwaters
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Fig. 4 Local scour depth curve related to KC of vertical
breakwater
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Table 2 Classical experiments and key parameters for local scour of breakwaters under wave action
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Table 3 Empirical formulae for scour depth of breakwater
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Table 4 Comparison of scour countermeasures
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