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Experimental study on scour process around mono-pile foundation of
a tidal stream turbine under bidirectional flow
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Abstract: In order to investigate the evolution mechanism of scour process around the mono-pile foundation of a tidal stream turbine, a
series of physical tests in a flume were conducted. The influence mechanism of flow intensity were studied and the results were
compared with that induced by a single mono-pile. The experimental results reveal that the scour process around the mono-pile
foundation of a tidal stream turbine gradually develops with a periodic fluctuation. The presence of the rotor is found to accelerate the
scour process and deepen the maximum scour depth. Meanwhile, the maximum scour depth increases linearly with the increasing flow
intensity and the fluctuation amplitude also increases with the increase of flow intensity. Compared to the directional flow, the
bidirectional flow reduces the scour depth around the mono-pile foundation of a tidal stream turbine. However, their difference
gradually decreases with the increase of flow intensity.
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Fig.1 Scheme of experimental set-up in the flume (unit: m)
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Fig.2 Turbine model and its size
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Fig.4 Velocity control and measured locations around the mono pile
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Fig.6 Scour development for measured locations around the pile foundation
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single pile and turbine test
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