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Fig. 3 Schematic diagram of the location of tide gauge stations  Fig. 4 Schematic diagram of the location of velocity
measurement stations
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Fig. 7 Comparative analysis of flow fields with and without generalized pile groups
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Fig. 9 Layered flow speed validation at measurement points below the wharf
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Numerical simulation of the impact of pile groups of high-pile wharves on
hydrodynamic parameters

XUE Yurao', ZHANG Jinfeng"?, ZHANG Qinghe', YOU Zaijin’, JI Zezhou*

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China; 2. Key
Laboratory of Earthquake Engineering Simulation and Seismic Resilience of China Earthquake Administration, Tianjin University,
Tianjin 300350, China; 3. College of Transportation Engineering, Dalian Maritime University, Dalian 116026, China; 4. CCCC
First Harbor Consultants Co., Ltd., Tianjin 300222, China)

Abstract: Pile foundation wharves are commonly used dock structures with widespread applications. The foundations
of high-pile wharves, consisting of groups of piles, alter the surrounding hydrodynamic field, causing changes in the
sedimentation and erosion patterns, thereby affecting the stability of the dock structures. The study of cylindrical pile
group resistance characteristics is of significant importance for the research on water flow and bed-load sediment
transport changes. Based on the three-dimensional hydrodynamic model of FVCOM, this study equates pile flow
resistance to water flow resistance and proposes a generalized method for the water-blocking effect of pile groups. By
adding a pile group resistance term, the study investigates the impact of pile groups on hydrodynamic environmental
parameters and constructs a three-dimensional hydrodynamic improvement model for water dynamics below and
behind the pile groups. This model was applied to simulate the flow field near a high-pile wharf in Zhoushan, and the
results closely matched measured values, proving the model's effectiveness. The findings indicate that the pile group
effect results in a decrease in the flow velocity behind the wharf by approximately 67% compared to the front. The
constructed model can further investigate the evolution of sediment transportation patterns below and behind the high-

pile wharf, providing technical support for wharf construction and operation.

Key words: water flow resistance; pile group generalization; FVCOM three-dimensional model; hydrodynamics; high-

pile wharf
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