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ABSTRACT

The stepped spillway has been widely studied and applied in water conservancy engineering
because of its ability to eliminate most of the energy, greatly reduce the size of the downstream
stilling basin, and save engineering quantity and investment. In view of the complicated flow
characteristics of stepped spillway, this paper introduced the relative hydraulic parameters of
stepped spillway skimming flow by comparing stepped spillway with smooth spillway of the same
shape. Based on the hydraulic model test of Simutasi Hydropower Station and the experimental data
in Jin Jin's paper, the relationship between the conventional hydraulic parameters of stepped
spillway and the influence of drop number on the relationship between the conventional hydraulic
parameters were analyzed at first. Then the same experimental data were used to analyze the
relationship between the relative hydraulic parameters of the stepped spillway and the influence of
the drop number on the relationship between the relative hydraulic parameters. The conventional
hydraulic parameters of stepped spillway showed complex curve relationship, and the influence of
drop number on the relationship between conventional hydraulic parameters was also complex.
However, there was a good linear correlation between the relative hydraulic parameters of stepped
spillway. The slope of the linear relationship between the relative dimensionless velocity and the
relative energy dissipation rate, the relative Froude number and the relative energy dissipation rate
increased with the increase of the drop number. The slope of the linear relationship between the
relative dimensionless velocity and the relative Froude number was a constant value. When the drop
number was constant, the slope of the linear relationship between the relative hydraulic parameters
hardly changed with the change of the step height. Through quantitative analysis, the regression
equation of linear correlation between relative hydraulic parameters of stepped spillway was given.
Combined with the strong linear correlation between the relative hydraulic parameters of stepped
spillway and the mature hydraulic calculation theory of smooth spillway, it has a good development
prospect in the calculation of complex hydraulic characteristics of skimming flow in stepped

spillways.

Keywords: Stepped spillway, Experimental study, Skimming flow, Relative hydraulic parameters,
Linear correlation.
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