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Abstract
In the present study, the width and height of steps, also the slope and height of spillways are

considered as varied parameters, and has been tried to represent a comprehensive method for
optimal designing of stepped spillways. For this reason, a complete program has been written in
Matlab programming environment. In this program, Genetic Algorithm has been used for
optimization. A stepped spillway with optimized dimensions was designed instead of a smooth
spillway of Saroogh Reservoir Dam, which is located in West Azarbaijan province. The results
showed that the replaced stepped spillway led to increase the energy dissipation and declined the
dimensions of energy dissipator at toe of the stepped spillway. Also, for a constant discharge and
varying slope, the variation of optimum height of steps was negligible. The sensitivity analysis of
objective function showed that the relative energy dissipation on the stepped spillway for a constant
discharge was independent of optimum height of steps and it was decreasing by increasing the slope
of spillway. Also, increasing the discharge led to decrease the energy dissipation and increased the
optimum height of steps for a constant slope. Results show with the slope 11.3 (%) and discharge
422 m¥s, the proper step height is 1.6 m and energy dissipation is 60.42 (%). With the same slope
but discharge 776.9 m%s (design discharge), proper step height is 2.25 m and energy dissipation is
43.7 (%).

Keywords: Energy dissipation, Genetic Algorithm, Matlab, Optimization, Stepped spillway.
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