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Study of dynamic characteristics and trapping effects on sands of
vortex in oscillatory flow on wavy bed by vortex in cell method

XU Lei-ge, LIN Mian

(Institute of Mechanics, Chinese Academy of Science, Beijing, 100190. Email: linmian@imech.ac.cn)

Abstract: The transport of sediment on wavy bed is directly related to the flow structures in
flow field. And the trapping effect on sands of vortices has already been proved by experiments.
Nevertheless, the quantitative relationship between vortex characteristics and the sands amount
trapped by the vortex also needs to be further confirmed. For this reason, the vortex dynamics and
motion characteristics of suspended sediment in oscillatory flow on a wavy bed are studied by vortex
in cell method. By analyzing the results of the numerical simulation, we can arrive at conclusions as
follows. The vortex strength and the sands amounts carried by the vortex have the same evolution
rules and both reach their maximum after reverse of the flow. The sands amount in the whole flow
field has two peaks in a flow period more or less when the flow velocity is at its maximum. The
maximum amounts of sands trapped by the newly born vortexes account for 69% and 61% of the
peak values of the sand amounts in the whole flow field separately in the first half period and in the
latter half of the flow period. This clearly illustrates the significance of vortexes to the transport of
suspended sediment.

Key words: Vortex in cell method; Vortex characteristic; Oscillatory flow; Suspended sediment
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