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Abstract

Spillways are used to transfer and discharge the excess water collected behind the dams downstream. There
are different types of spillways in terms of geometry and place of use, which are used based on the topography of
the region, hydraulic and hydrological conditions, etc. Based on this, in the current research, the effect of the
frontal slope of a simple and blocky stepped spillway with a semi-circular crest on the hydraulic parameters of
the spillway has been investigated using the Flow-3D® model and the RNG turbulence model. Three values
were considered for the slope of the front area of the spillways step and the range of critical depth was between
11.9 and 14.5 cm. Numerical simulation showed that increasing the angle of the front of the step relative to the
horizon, or in other words, reducing the slope of the front of the step, has increased the relative energy
dissipation, so that the amount of energy dissipation increases in the spillway with a 90 degree step compared to
a step with a 60 degree angle are 13.88% and 28.89% higher than the 45 degree angle stairs. On the other hand,
the use of blocks has increased the consumption of energy in the overflow with a 90-degree step compared to a
60-degree angle step by 7% and compared to a 45-degree angle step by 32.24%. Also, the value of the
downstream relative depth increases with the increase of the flow rate and with the increase of the downstream
energy loss, the descent number of the downstream area of the stepped spillway decreases, and this decrease is
about 60% more at the angle of 90 degrees than the angles were 45 and 60 degrees.
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