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Simulation on the interactions between bed morphology and
water flow based on the large eddy model

LIU Xun', ZONG Quanli’, LIU Zhenji', SU Jun’
(1. College of Water Conservancy and Architectural Engineering, Shihezi University, Shihezi 832000, China; 2. School of
Resources and Environment, Qingdao Agricultural University, Qingdao 266109, China; 3. Shihezi Water
Conservancy Engineering Management Service Center, Shihezi 832000, China)

Abstract: To investigate the model simulation accuracy of secondary flow and eddy structure in dynamic
bed bends, the simulation accuracy of bed morphology during scouring and siltation process in bends by
the large eddy model (LES) and the RNG £ — & model was verified by the scour flume experiments of a
90° horizontal bend by Barbhuiya, and the results of the LES model were found to be more accurate.
Based on the simulation results of the LES model, the bottom vortex structure generated by secondary flow
was identified by the ) criterion, according to which the quantitative effect of vortex structure on bed
scouring and siltation was analyzed. The results show that in the process of clear water scouring the dy-
namic bed bend, the bottom vortex tends to be stable when the Q) value is between 30 —50, and becomes
strong enough to affect the bed scouring and siltation when () > 50, because a strong and stable vortex
structure can stabilize the bed morphology, leading to a constant bed scouring and siltation rate, which
changes within 2 x 10 "° m/s. According to the analysis of the relationship between the shear flow velocity
in the bend and the bed morphology, there are two types of high shear flow velocity areas in the bend,
when the shear velocity value of the first type area is larger than that of the second type, obvious scouring
pits with a depth greater than 0. 10 m will appear on the bed surface. The results of this study can be
used as a reference for the simulation of siltation equilibrium and bed morphology in the bends.
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