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A study of stability at the head of a breakwater with directional waves
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ABSTRACT

The failure at the head section of rubble-mound detached breakwaters is more important than other
failure modes. because this initial failures will occur the failure of the trunk section and lead to the
instability of the structure.

The three-dimensional failure modes are discussed using the experimental data with multi-directional
waves considering the failure modes occurring around the head of the rubble-mound detached breakwater.
The spacial characteristics of failure mode around the rubble-mound structures can be summarized as
follows:

1) It was clarified that the failure modes at the round head of a detached breakwater are classified as
failure by plunging breaker on the slope, failure by direct incident wave force and failure by scouring at
the toe of the detached breakwater.

2) The failure mode was found in the lower wave height than the design wave by the breaker depth
effects. It is clarified that the structure monitored was safely designed for the design wave but the
failure was occurred by the reason of breaker waves and scouring processes at the toe

3) It was observed that scouring at the toe developed in the region where steady stream due to vorticity
was generated and the spatial variation of scour at the toe of the round head was predominated by
incident wave direction.
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Fig. 1. Failure mechanism at the round head.
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‘Table 1 Experiment conditions

bhysical parameters value
Wave H(cm) 6~8
conditions T(sec) 1~1.2
(regular wave)| Direction(deg) 220", 280°
Armor tetrapod(20g)
Structure Core riprap(5-10g)
conditions Slope 1:15
Depth(toe) 15cm
Crest height *5 cm
Bottom Sand d5=0.18mm
conditions Slope 1:30
Test time 2, 3 hours
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Fig. 2. Grain size distribution.
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