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Fig.1 Sketch of experimental setup for sand waves in flume
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Table 1 Testing conditions and results for the flume experiments under currents
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Fig.2 Development of sand waves under steady flows
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Fig.3 Development of sand waves under periodic flows
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Fig.4 Fitting results of the seabed relief for periodic flows
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Fig.5 Variations of characteristic sizes of sand waves over time
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Fig.6 Variations of characteristic sizes of sand waves with current velocities
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Fig.7 Variations of characteristic sizes of sand waves with current periods
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Experiment on Formation and Migration of Submarine
Sandwaves Under Current Conditions

WANG Cong'?, SUN Yong-fu', LIU Zhen-wen*, ZHOU Qi-kun', SUN Yu-xin®
(1. First Institute of Oceanography . MNR, Qingdao 266061, China;
2. CNPC Engineering Technology Research Com pany Limited , Tianjin 300451, China;
3. School of Civil Engineering » Tianjin University , Tianjin 300350, China)

Abstract: Submarine sand waves have important influences on the construction and safety operation of
ocean engineering. The tidal current is one of the main causes for formation of submarine sand waves.
Based on the dimensional analysis, this study conducted the flume experiments to study the formation and
development of submarine sand waves under the tidal current and unidirectional flows. By analyzing the
seabed morphology data, this study quantitatively described the characteristic scale and evolution process,
and discussed the effects of the speed and cycling period of the tidal current, the water depth and the com-
bination of tidal current and unidirectional flow on the characteristic geometry of sand waves. The experi-
ment results showed that the seabed topography produced by the tidal current is composed of large-scale
sand waves and small-scale sand ripples, in which the former topography is dominant to shape the form of
the seabed. Beginning {rom a flat seabed, the height and length of sand waves gradually increase and the
growth rate decreases under the action of currents, and it reaches a dynamic balance finally. Both the char-
acteristic wave height and characteristic wavelength of sand waves increase with the increase of flow veloci-
ty and water depth. They also increase with the increasing reciprocating flow period, finally tend to close
to the condition of unidirectional flows. Furthermore, this study analyzed the topography of the small-scale
sand ripples, and indicated the rule of characteristic scale of sand ripples under different currents.
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