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Apptication of three-dimensional flow-sediment model in flood control planning of Yongding River//HAN Fengxia',
HE Guojian®?, FANG Hongwei’” ( 1. Beijing Institute of Water, Beijing 100048, China; 2. Department of Hydraulic
Engineering , Tsinghua University , Betjing 100084, China; 3. State Key Laboratory of Hydroscience and Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: In order to examine whether the training structures could effectively control the river regime or not, a three-
dimensional (3D) model CREST is applied to analyze the river regime trend, sediment transportation, and river bed
deformation of Yongding River. According to the characteristics of sediment and riverbed variation of Lu-Liang section of
Yongding River, a 3D numerical model is set up with a proper equilibrium concentration of suspended load, the bedload
transport rate, and plane partition coefficient. The model is calibrated by bed deformation. Then, the rule of training
structures played in controlling the river regime is studied by simulating the velocity field, the sediment concentration
distribution and bed deformation. As a result, complex flow laws of the vortex and the spur dike flow are obtained.
Additionally, the flow tendency, flow direction, scouring point location, erosion in main channel due to flood, and
deposition owing to spur dike protection are predicted. The 3D numerical model is applied to simulate the river regime
variation, sediment transport, and bed deformation of Yongding River. The results show that long spur dikes control the
river regime, and some of them are suffered from overflow and local scour on the head. For levee safety, short groins need
to be added to some local river banks where the erosion often happened.

Key words: three-dimensional flow-sediment model ; equilibrium transport rate; river regime; riverbed variation; training

structure; Yongding River
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