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Abstract:

The Piano Key Weir (PKW), as a novel type of nonlinear weir, economically and reliably enhances the dam
safety factor, water conveyance capacity, and flood storage volume by increasing the crest length compared to
traditional sharp-crested linear weirs. However, the performance of these weirs decreases due to submergence in
the outlet keys as the upstream water level rises. This study investigates the impact of sidewall slope on the
discharge coefficient of rectangular PKWs. Experiments were conducted in the hydraulics laboratory of Bu-Ali
Sina University using a flume measuring 15 meters in length, 60 centimeters in width, and height. The
experimental models included type-A rectangular PKWs with sidewall slopes of 0, 5, 7.5, and 10 degrees,
inclined both in the direction of flow and against it, tested across 9 different flow rates. The results indicated that
rectangular PKWs with slopes against the flow direction, engaging over 80% of the weir crest length, had a
higher discharge coefficient compared to other models. The discharge coefficient for the PKW with a 5-degree
slope against the flow direction was, on average, 4% higher than that of the non-sloped weir. These findings

suggest that adjusting the sidewall slope can enhance weir performance under both flood and non-critical
conditions.
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