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ABSTRACT

This study deals with the using of genetic algorithms to solve the structural
optimization problems. Simple genetic algorithm is used to achieve the aim. The
penalty function method is used in handling the constraints of the problem in
order to convert the constrained optimization problem to unconstrained one.
Three case studies are discussed, the first is short shell without edge beams, the
second is intermediate shell with edge beams, and the third is long shell with
edge beams. A computer program is written using Matlab to perform the
structural analysis and design of shell problems. The optimization process is
carried out using the built-in genetic algorithm toolbox of Matlab. The results
obtained show that the structural depth of the shell should be 40% to 106%
greater than one tenth of the chord width for short and intermediate shells to get
the optimum design, while it should be (17-93)% greater for long shell. The
results also show that the optimum values of the semi central angle are between
300 and 450. It is found that the increase of concrete cost relative to steel cost
leads to increase the values of the radius of shell, decrease the shell thickness,
and increase the areas of steel.
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