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Hydrodynamic forces and flow field characteristics of
new conceptual artificial seabed under
action of internal solitary waves

YAO Jin—jiang, ZHEN Xing—wet, DUAN Qiu—yang, HUANG Y1
(School of Naval Architecture and Ocean Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The new conceptual artificial seabed can effectively improve the adaptability of disastrous marine
environmental factors such as strong winds, huge waves and surface currents, but the considerable impact
force generated by internal solitary waves is a key factor affecting the operation safety of the artificial seabed.
This paper presents a study on hydrodynamic forces and flow field characteristics of the new conceptual artifi-
cial seabed under the action of internal solitary waves. First of all, the eKdV equation was used as the theoret-
ical model. A three—dimensional numerical flume was established by using the wave—making method of ve-
locity inlet, and the numerical wave—making of internal solitary waves was achieved. On this basis, the nu-
merical waveform was compared with the theoretical and experimental waveforms, and the feasibility of the

numerical method was verified. Finally, hydrodynamic forces exerted by internal solitary waves on the artifi-

Wk H . 2023-12-22

HEETH : ER A RPREIE ST H (52171249) 10 748 A AR =L &I H (2023-MS-117)) ; Hh e m i kA<
BH L 55 2 58 Wi H (DUT22LK26)

YEE A Bk4 7 (1990-) , 3 5 A=
X4 (1985-) , 55, Wit B4 , i A, E-mail: zhenxingwei@dlut.edu.cn.,



%5 614

e ITAS - NIISZRA TR B S N TR -

cial seabed were calculated, the characteristics of forces induced by internal solitary waves of various ampli-
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tudes on the artificial seabed were studied in detail. Besides, the velocity field and the vorticity field around
the artificial seabed were analyzed. The results show that, with the increase of the amplitude of the internal

tures.

solitary wave, the drag force, vertical force and lift force on the artificial seabed gradually increase, and the
through the artificial seabed, both the particle velocity of the fluid and the vortex intensity around the artifi-

drag force and vertical force are much greater than the lift force. When the internal solitary wave passes
cial seabed increase. This study provides an effective numerical calculation method for the prediction of inter-
nal solitary wave forces and the analysis of flow field characteristics of large underwater engineering struc-

Key words: internal solitary wave; new conceptual artificial seabed; numerical wave—making;
hydrodynamic force; test verification
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Fig.1 Overall layout of the next generation subsea production system
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Fig. 2 Three—dimensional numerical flume of internal solitary waves
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Fig.13 Velocity vector illustration of the flow field at different moments when the internal solitary

waves pass through the artificial seabed
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