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Abstract

One of the important topics in the field of river engineering issues is the prediction and control of erosion
near hydraulic structures, which has the potential to jeopardize the safety of these structures. In general,
the downstream flow of hydraulic structures, such as the flow from weirs, is in the form of a falling jet.
This jet creates a local scour around these structures, which if developed into the substructure, will cause
its destruction. For the correct design of hydraulic structures, it is necessary for engineers to have a
thorough study and full understanding of scouring and its mechanism so that they can consider the
necessary arrangements for the stability of these structures. Today, due to the advantages of long crest
wires, especially piano key weir, these types of weirs are used as a suitable option instead of straight crest
wires. Since wires are structures that are exposed to the scouring phenomenon, it is important to know the
downstream scouring status of this structure. In this study, the effect of changes in flow depth, tail water
depth and bed materials diameter on the characteristics of the downstream scour cavity of type A
trapezoidal piano key wire has been investigated. The results of this study showed that with a 20%
increase in the average diameter of sediment particles, the maximum scour depth decreased by 35%, the
maximum sedimentation level increased by about 43% and the position of the maximum sedimentation
level decreased by 52%.
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