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Model experiment and adaptability of empirical formula research on downstream flow and scouring of new Wuniu
shuice//TIAN Xiaoping' , WANG Bin® ,CHEN Jian' (1. Wenzhou Institute of Hydraulic Design, Wenzhou 325009 , China; 2.
Zhejiang Institute of Hydraulics and Estuary ,Hangzhou 310020, China)

Abstract: Elaborate on the downstream scouring problem, a physical model is established to observe the formation and
development process of the scouring pit. Furthermore, the scouring pit location and depth variation with time is studied.
Additionally, the results of physical model experiment and the empirical formula are compared and analyzed to explore the
adaptability of the empirical formula in the plains of silt soil. The main conclusion of this work is that during low tide of the
downstream, the lockage water forms drop flow in the scour stone cages causing significant erosion on the downstream. With
the long-term erosion at the confluence of river terrain, the hydraulic jump near the confluence disappears gradually in the
fixed bed physical model. With longer time, the scouring pit location shifts downward and the scouring pit depth increases
from fast to a stable state. Moreover, in the plains of silt soil, the maximum scouring pit depth calculated from the Mao
Chang-xu empirical formula of Nanjing Hydraulic Research Institute (NHRI) is consistent with the results of the physical
model experiment, which means that the formula can be applied in practice.

Key words: new Wuniu sluice; downstream tide level ; scouring pit; maximum scouring pit depth; typical tidal process;
movable-bed experiment; empirical formula
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