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Study on coherent structure of separated section vortex-induced

vibration flow field using double vertical stabilizing plates
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Abstract: Taking the actual large-span separated double box bridge as the study background,
combined with wind tunnel tests and numerical simulation methods, the influence of aerodynamic
measure of setting double vertical stabilizing plates on the vortex-induced vibration response of
the main beam was studied. On the basis, dynamic mode decomposition (DMD) technology and
Lagrangian coherent structure (LLCS) method were introduced to conduct in-depth analysis of the
flow field structure around the main beam section and the transport behavior of tracer particles
from Lagrangian perspective. The results show that the original main beam section exhibits

significant vortex-induced vibration under different attack angles. When double vertical
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stabilizing plates are used, the vortex-induced vibration amplitude is significantly reduced, and
the structural response is effectively controlled. The numerical simulation results show that the
optimized cross-section can effectively disperse the large-scale vortices at the central slot into
small-scale structures, dissipate the energy of original large-scale vortex structure, and
significantly reduce the surface pressure acting on the downstream cross-section. The dynamic
mode decomposition shows that there is a significant vortex structure in the average flow field of
the optimized section at the position of double vertical plate, and the main mode energy amplitude
and spatial structure of the flow field have undergone significant changes, as well as the high-
order flow field structure. From Lagrangian perspective, it is shown that the number of tracer
particles at the optimized central slot will significantly increase, the number of surrounding
Lagrangian structures will increase, and their shapes will become relatively distorted and blurred.
The degree of attraction to surrounding fluid particles will decrease, resulting in a weakened
aerodynamic force on the downstream box girder. The wake will be difficult to form periodic and
regular vortex shedding behavior, effectively suppressing the occurrence of vortex-induced vibra-
tion.
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Table 1 Test parameters of segment model
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Fig.3 Vortex-induced vibration response of separate section
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