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Numerical simulation of flow around a single spur dike with low
aspect ratio based on OpenFOAM
FANG Lin-xiang, ZHAN Jie-min, LI Yu-tian, FAN Qing
(Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou, 515000,
Email: fanglx5@mail2.sysu.edu.cn)

Abstract: As an important hydraulic structure, spur dike has high hydraulic engineering value in
protecting river banks, ensuring navigation and drainage. At the same time, spur dike also has
some shortcomings, such as causing erosion of riverbed sediments, siltation of downstream
sediments, and so on. Studies the coherent structure around the spur dike not only lay the
foundation for further studies about the scouring of the riverbed around spur dike, but also have
guiding significance for the design of the spur dike. In this paper, based on OpenFOAM, the fluid
volume method (VOF) and the Realizable k-epsilon turbulence model are used to simulate the
flow around a single spur dike . And the vortex structure in the flow field is illustrated by the Q
criterion. Compared with the experimental results of Jeon et al., it is verified that in the flow
around non-submerged straight single spur dike, there are recirculation vortices and angular
eddies in the middle plane, and there are also horseshoe vortex structures near the bottom surface.
The work in this paper provides a reference for the design of spur dike structures.

Key words: spur dikes; RANS; horseshoe vortex; shear layer
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