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The evolutionary optimization methods, like the Genetic Algorithm, are very power
tools that can be used to estimate the global maximum and minimum of engineering
problems. They are particularly important for problems involving many local maxima
and minima to sperate them from the global peak values. Dr. El Damatty and his
research team have developed over the years very powerful numerical tools
combining evolutionary optimization algorithms with finite element modeling (FEM)
and design criteria for various applications in structural engineering. Those tools
provide means for establishing intelligent design and retrofit techniques for
complicated structures leading to significant savings in materials and cost. The in-
house developed numerical tools have been used to design and retrofit steel conical
tanks, transmission line structures, large cooling towers, long-span cable-stayed
bridges, wind turbines, and double curvature long-span roofs. The challenges faced in
all those applications will be highlighted in this presentation.
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