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A simplified solution of the conjugated depth of abruptly expanding hydraulic jump
NING Lizhong! , NING Bibo* , TIAN Weili* , QU Yawei'
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region s Xi'an University of Technology ,Xi an
710048 ,China; 2. College o f Civil Engineering and Architecture , Jiaxing University, Jiaxing 314001, China;
3. Department of Architecture , Shanghai University , Shanghai 200444 ,China)

Abstract: The simplified solution of the hydraulic jump equation is provided by analyzing the hydraulic characteristics of a hy-
draulic jump in an abruptly expanding channel. Based on analyzing the flow pattern of a hydraulic jump in an abruptly expan-
ding channel,a hypothesis is made for the depth in the back-flow region considering the effect of the abruptly expanding ratio on
the depth in the back-flow region. The law of momentum conservation is used to establish the hydraulic jump equation in an ab-
ruptly expanding channel. Through the approximate treatment, the explicit simplified solution of the hydraulic jump equation in
an abruptly expanding channel is derived. An empirical formula for the related parameters is given. The average error between
the simplified solution and the experimental result is 1. 924% at an abruptly expanding ratio when 3=1. 0. The error between
the classical solution and the simplified solution in the range of 3. 0<CFr; <(9. 0 decreases with the increase of the flow Froude
number and the maximum error is less than 3. 001 %. The simplified solution well agrees with the experiment and the classical
solution of 2D hydraulic jump. The average error of the simplified solution and the experimental result under different abrupt
expanding ratio is 5. 511% ,indicating good accuracy. Therefore, it can be applied to carry out the hydraulic calculation in the
downstream of the outlet structure.
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Fig. 1 Sudden expansion water jump
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Tab.1 Comparison between the simplified solution at $=1. 0 and

the classical solution of 2D hydraulic jump
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Fig. 3 Omparison between the simplified solution 7. at different 8 and the experimental conjugate depth ratio 7.
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