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Research on conjugate water depth calculation of hydraulic jump with
abrupt expansion under considering the influence of diffusion ratios

QU Yawei', NING Lizhong' , NING Bibo’, WANG Xinhong' , LIU Shuang' , TIAN Weili’
(1. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area,Xian University of
Technology, Xian 710048, China; 2. College of Civil Engineering and Architecture, Jiaxing University ,
Jiaxing 314001, China ;3. Department of Architecture, Shanghai University, Shanghai 200444 | China)

Abstract: The theoretical study of the water depth after its jump is not yet mature and perfect. According
to the experimental data of the existing literatures, the assumptions on the average water depth in the
backflow zone in the abrupt-expanding hydraulic jump are made in this paper. The theoretical equations
for calculating the conjugate water depth of the hydraulic jump with abrupt expansion are deduced by the
momentum theorem and determines the relevant parameters by using experimental data. The calculation
equation with high accuracy are obtained. Comparing the results of several existing conjugate water depth
equations with the experimental results,it shows that the equation in this paper has higher accuracy and
the calculated water depth after the jump is more in line with the actual situation.

Key words: hydraulic jump with abrupt expansion; conjugate depth; water depth in the backflow zone;
water depth before jump; water depth after jump
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