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the Outlet Keys of C-Type Piano Key Weir on its Downstream Scour
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Abstract

Piano key weirs are a type of non-linear weir that have a higher discharge coefficient than similar linear weirs. These
hydraulic structures have a lightweight foundation and a simple structure is designed and installed on dams and
drainage channels. Due to the high efficiency of these weirs, the investigation of downstream scour and ways to reduce
it has been the focus of engineers in recent years. In the present study, a trapezoidal type C piano key weir, three
discharges, and three tailwater depths were used. Two obstacles with heights of 0.02 and 0.04 meters were also used at
the end of the weir exit keys. The results showed that the presence of an obstacle reduces scour at the toe of the weir.
The amount of reduction in scour at the toe of the weir was greater in the weir with a larger obstacle height than in the
weir with a smaller obstacle height, and in both cases was less than in the simple weir. The presence of an obstacle
reduces the maximum depth of scour and moves the distance of the maximum depth of scour away from the toe of the
weir. In the weir with obstacle heights of 0.02 and 0.04 meters, compared to the weir without an obstacle, the amount of
maximum scour depth is approximately 16.4% and 26.9% less, and the distance of the maximum scour depth is
approximately 8.7% and 19.1% more than the weir without an obstacle. The scour index in weirs with obstacles is less
than in weirs without obstacles, which can reduce the risk of weir overturning. The lowest value of the scour index was
observed in the weir with an obstacle height of 0.04 meters, which is approximately 41.2% less than the weir without an
obstacle.
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