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Fig. 1 Sketch of the experimental setup and the photographs of the experiment
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Fig. 3

Photographs of the breaking waves impacting the pile
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Fig. 4 Measured surface elevations for repeat times (black solid curve is the mean value and the red error band is calculated by its

standard deviation)
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Fig. 5 Comparison between the measured pressures and the hydrostatic pressures at different locations (case P2)
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Experimental investigation of breaking waves impacting a
vertical pile in a large model scale

Tai Bing', Ma Yuxiang', Yang Siyu', Zhang Huaging?, Chen Songgui®, Dong Guohai'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. Tianjin Re-
search Institute for Water Transport Engineering, Ministry of Transport, Tianjin 300456, China)

Abstract: Wave breaking is the most prominent feature of the ocean surface and it induces huge loads on struc-
tures. In this study, laboratory experiments in a large model scale are carried out to study wave forces on a vertical
pile induced by breaking waves and non-breaking extreme waves, and to get insight the magnitude and the distribu-
tion of the wave forces, pressure transducers are installed in the face of the tested pile. The results show that in re-
peated experiments the wave pressures induced by the breaking waves present a wider variance compared with non-
breaking waves; as the breaking density at the pile increases and the measuring point gets closer to wave crest, the
variance of pressures increases; the maximum measured pressures can reach three times of the maximum hydrostat-
ic pressure and occur at around 1.2 times of the maximum water surface. Based on the continuous wavelet spec-
trums of the wave pressures, different breaking phases show different characteristics: when the wave breaks far in
front of the pile, its spectrum has a high frequency range with a wider vertical distribution, indicting more complic-

ated pressures; when the wave breaks at the front of the pile, the wave force reaches a highest value.

Key words: large scale experiments; breaking waves; pile; wave force
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