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3D numerical simulation of hydraulic behaviors of
spur dike flow in a trapezoid open channel
WEI Wenli, SHAO Shipeng, LIU Yuling

(Faculty of Water Resources and Hydroelectric Engineering, Xi’ an University of Technology,Xi’an 710048 ,China)
Abstract; The 3-D numerical computation of flow hydraulic behaviors around non-submerged
spur-dikes in a trapezoid open channel is carried out to provide theoretical basis support for design
and construction of spur-dikes. The gas-liquid two-phase large eddy simulation and the gas-liquid
two-phase mixture model with 3-D RNG k¢ turbulence model are used in the simulation. The
SIMPLE algorithm is used to solve velocity and pressure. The VOF method is used to simulate
the free surface. The comparisons of the streamlines at different section simulated by the large
eddy simulation and RNG k- model show that the large eddy simulation can better capture the in-
stantaneous flow behaviors and can simulate dynamic secondary flow structures. The comparisons
of the biggest recirculation boundary line between the computed and the measured data are in a
good agreement, which indicates that the large eddy simulation can well simulate the hydraulic
characteristics of spur dike flow in trapezoid open channel.
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Fig. 5 Velocity vector around the spur
dike on the horizontal plane at a depth of 0. 2A
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Fig. 7 Computed streamlines on the central

longitudinal section at the center axis of the spur dike
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Fig. 8 Computed streamlines on the
central longitudinal section of the flume
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boundary line comparison after the spur dike
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