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Hydraulic jump characteristics in stilling basin of stepped spillways
TIAN Jianing', ZHAO Qing’
(1. Faculty of Water Resources and Hydroelectric Engineering, Xi’an University of Technology,Xi’an 710048,
China; 2. Northwest Investigation, Design & Research Institute CHECC, Xi’an 710065, China)

Abstract: Through model tests, this paper studies the pressure, the hydraulic jump length and
the characteristic of hydraulic jump length, on the stepped spillways under three kinds of dam
slope and step height, and suggests an empirical formula for calculation of hydraulic jump length.
Results show that at downstream hydraulic jump, part of the water shares jump up and form in-
complete jump flow. Pressure tending to zero or appearing negative occur at the flow spring still-
ing basin soleplate. Mean pressure change and instantaneous pressure change appear to be ap-
proximate horizontal placed “Z”, at critical hydraulic jump. The pressure change on soleplate is
similar to downstream hydraulic jump, but all increase and negative pressure disappear. Relative-
ly critical hydraulic jump length L;/y. increases with relatively weir crest critical water depth
v./h. when y./h <1, relatively critical hydraulic jump length increases linearly, When y./A=>1,
relatively critical hydraulic jump increases slowly, especially when y./h=>2. 25, relatively weir
crest critical water depth affects relatively critical hydraulic jump length weakly. Hydraulic jump
length increases with rear depth of hydraulic jump and hydraulic jump forepart soleplate pressure,
The ratio between slippery spillway hydraulic jump length and stepped spillway hydraulic jump
length is 1. 1~2. 4. This difference is relatively large at small discharge and decreases with in-
creasing discharge. Additionally, dam slope has less influence on hydraulic jump length.
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