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Abstract:

With the construction of high dams along rivers, excess floods are discharged through overflows when the dam
reservoir capacity is exceeded. As the flow in these overflows is supercritical, the kinetic energy of the flow at the end
of the overflow is very high and can cause erosion downstream. Therefore, an overflow requires an energy-consuming
structure at the end to reduce excess energy output and minimize erosion and scouring downstream. In this study,
experiments were performed to investigate the relative energy losses in two models of simple triangular and toothed
overflow made of fiberglass in four different landings at three depths of 100%, 90%, and 80%. The effective variables
in this study were the landing number and the bottom depth at the end of the hydraulic jump. The results of this
study showed that at three downstream depths, energy losses decrease with increasing landing number. Also, energy
losses in the free projectile mode are higher than in the other two modes due to the full development of the hydraulic
jump. In the general comparison mode, the performance of a toothed triangular overflow is better in energy
dissipation than in the toothed mode, due to the fracture and compression of the flow lines in contact with the teeth at
the end of the overflow projectile. In general, the use of teeth at the end of the overflow projectile causes energy loss in
the conditions of 100% of the bottom depth in the toothed triangular overflow compared to the simple triangular
overflow by an average of 7%, and in the conditions of 90% and 80% of the bottom depth by about 8% and 10%,
respectively.
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