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Research on Scour Mechanism and Protective Measures for Offshore Pile Foundations

WANG Lin, ZHANG Zecheng, ZHANG Bo, MA Xiaozhe
(Shandong Guohua Times Investment Development Co., Ltd., Jinan 250002, China)

Abstract: To deeply investigate the impact of wave-current interactions on the scour around pile foundations, this study is based on the
classical hydrostatic pressure theory and employs the Telemac numerical simulation software. The numerical simulation results of the flow
field and vorticity are compared with previous experimental results for validation. After validation, the study simulates and analyzes the flow
field, vorticity, and scour characteristics around the piles under different design conditions. Additionally, a protective method combining
bionic seaweed and benthic organisms is proposed based on the scour results, and corresponding physical model experiments were carried
out to prove that the combination of bionic aquatic plants and benthic organisms has excellent flow retardation and sedimentation promotion
effect. The research elucidates the scour mechanisms of pile foundations under various wave-current interactions. The results indicate that:
The flow velocity on both sides of the pile foundation significantly increases with the addition of wave action and the increase in current ve-
locity; The distribution of vorticity is more sensitive to changes in the intensity of water flow; The maximum scour depth occurs on both
sides of the pile foundation and within the rectangular area connecting the centers of the four piles, with minimal differences in scour depth
among the four piles; Flexible protective measures exhibit excellent flow-reducing and sediment-promoting effects.

Keywords: pile foundation scouring mechanism; wave-flow action; pile foundation protection



