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Analytical integration evaluation of hydraulic of piano key weirs (PKW)
with Continues and non-Continues parapet walls

B. Yarmohammadi!, J.Ahadiyan?*, M. Fathi Moghadam?

Abstract

Weirs are compared to linear weirs due to the high discharge capacity of piano keys. Since using these
weirs increases the reservoir storage volume of dams, these weirs have been investigated widely in
recent years. Since the high discharges reduce the performance of the piano key weirs, the present
study examined the effect of various combination parapet walls with interrupted non-slope and sloped
ones on the performance of the piano key weirs. The results of this study carried out in an
experimental channel showed that by using the analytical integration method, setting of non-sloped
parapet walls on the side crest of the weir with 4.5-cm height can improve the performance of the
weir35% approximately. In contrast, the non-sloped parapet on the whole of the weir crest had a
14.8% increase in implementation of the weir. Then using the sloped parapet wall improved the
performance of the weir. In fact, according to the mentioned method, discontinuing the parapet walls
enhances the hydraulic performance of the weir. However, statistical equations were developed to
estimate the discharge coefficient using SPSS software. It was derived in the presence of sloped and
non-sloped parapet walls, with R? values equal to 0.763 and 0.941, respectively. The statistical
measuring error Indexes, RMSE, and MAE, were 0.048 and 0.029 for non-sloped models and 0.03 and
0.025 for sloped models, respectively.

Keywords: Analytical integration solution, parapet wall without interrupted slope, sloped
parapet wall, piano key weir
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