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Abstract

In this study, the hydraulic characteristics of the flap gates are installed at the end of the trapezoidal channels were
investigated by laboratory study. In the physical model, three trapezoidal channels and four gates with different weights
were used (12 gates for three channels). Based on several experiments, equations for estimating of flow rate for each
side slope (each channel) were developed using dimensional analysis. In this research, five forms of discharge-stage
relationship were used to obtain relationships for each side slop to estimate flow rate, separately. The results show that
none of the discharge-stage relationships forms as a single relationship for all flap gates in a certain channel are suitable
for estimating discharge. But the first, second, and third forms of the discharge-stage relationship are very suitable for
estimating the flow rate in a certain channel for a certain flap gate. In other words, for each gate with a specific weight,
a separate (unique) relationship is obtained to estimate the flow rate in the form of the first to the third discharge-stage
relationship in a certain channel. To estimate of flow rate by using the first form of the discharge-stage relationship, the
maximum values of statistical parameters of RMSE, ME, and MARE, among all three channels, are 0.0001 m?/s,
0.00022 m?/s, and 0.22 percent, respectively. The values of all the above statistical parameters for the first, second, and
third forms of the discharge-stage relationship are presented in the article.
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