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Energy dissipation of boundary resistance and stability analysis of riverbed of Gaocun to

Taochengpu reach in lower Yellow River

BAI Yuchuan', LI Yan', ZHANG Jinliang’, BAI Yang', JI Zhiqing'
(1. Institute for Sediment, River and Coast Engineering, Tianjin University, Tianjin 300072, China;
2. Yellow River Engineering Consulting Co., Ltd., Zhengzhou 450003, China)

Abstract: The regulation of riverbed morphology adjustment is explored, in view of riverbed boundary resis-
tance energy dissipation, and the correlation between energy dissipation rate and riverbed stability index is
analyzed. Taking Gaocun to Taochengpu reach in the lower Yellow River as the research area, based on
the topography of the river in different years, the energy dissipation rate and hydraulic elements under dif-
ferent discharges are calculated by using the methods, including the measured data, theoretical analysis
and numerical simulation. It is found that the mean value and fluctuation intensity of energy dissipation
rate increased with the increase of the discharge; the energy dissipation rate displays a trend to decrease
firstly then increase with the increasing of the flow area or width depth ratio. In addition, there is signifi-
cant positive correlation between the energy dissipation rate and the riverbed stability index. However, the
riverbed may also not remain stable, when the energy dissipation rate approaches the minimum value. By
optimizing the section configuration of the river bed and seeking the minimum energy dissipation rate of the
boundary resistance under the condition of the river bed remains stable, the water and sediment transport
capacity of the river channel will be improved.

Keywords: lower Yellow River; boundary resistance energy dissipation rate; numerical simulation; riverbed

stability
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