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Design of a hydraulic hub for mountainous rivers
based on the optimization of a stepped overflow dam

HOU Weijian, YU Kui, MA Yuzhou
(Wuxi Water Conservancy Design and Research Institute Co., Ltd., Wuxi 224000, China)

Abstract: Aiming at the problems of insufficient energy dissipation efficiency and severe downstream erosion of
traditional overflow dams caused by the steep slope, high flow velocity and high sediment concentration of
mountainous rivers, a stepped overflow dam combining reverse—arc and two-stage stilling basin is proposed by
improving the traditional overflow dam, so as to enhance the energy dissipation efficiency and reduce downstream
erosion. Simulation tests were carried out on the optimized overflow dam. The results show that the energy
dissipation efficiency of the reverse—arc stepped overflow dam can reach 79.3%, which is higher than that of the
conventional rectangular stepped overflow dam. The flow velocity at the stilling basin outlet can be reduced from
5.73 m/s to 3.82 m/s. The field test results also show that with the reverse—arc stepped overflow dam, the energy
dissipation efficiencies are 78.4% , 69.5% and 62.1% at unit discharges of 0.2 m*s, 0.6 m*/s and 1.2 m’/s
respectively, which are higher than 72.1%, 58.3% and 49.2% of the traditional overflow dam. The above results
indicate that the proposed overflow dam can effectively improve energy dissipation efficiency and reduce
downstream scouring intensity, thus providing a highly efficient, economical and low scouring new dam type for
flood discharge and energy dissipation of mountainous river water control projects.
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