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OPTIMIZATION OF VARIABLE THICKNESS PLATES BY GENETIC 
ALGORITHMS 

M. P Y R Z (LILLE)

The implementation of genetic algorithms to the optima! design of variable thickness plates 
is presented. Thin, elastic, piecewise constant thickness plates subjected to bending are inves­
tigated. The materiał distribution that minimizes the structural strain energy under constant 
volume constraint is searched. In numerical examples, square plates loaded by uniform norma! 
pressure are optimized for different boundary conditions. The best designs are compared with 
the worst solutions, corresponding to the maximization of the strain energy. Significant changes 
in strain energy can be achieved by modifying thickness distribution for the same materiał 
volume. The performances of the approach are discussed. 

1. lNTRODUCTION

The development of sophisticated optimization methods and the multiplying 
performances of present computers have opened up the possibility of finding 
efficient design methods for many structural components. The structures which 
efficiently face loads, vibrations, shocks, etc., with the minimum possible cost 
or weight, are more and more required by modern engineering. A significant 
enhancement of mechanical performances can be achieved by modification of 
the shape. The minimization of the strain energy leads to rigid structures with 
deflections and stresses considerably reduced. Such optimal forms have higher 
stiffness and higher resistance against deformation. The paper is concerned with 
the optimization of a particular structural element - the plate. 

Among several computational techniques, developed to deal with engineering 
optimization tasks, the promising applications of Genetic Algorithms (GAs) are 
explored in recent years. The GAs [1] are a class of computational models inspired 
by evolution, which may be used directly to solve unconstrained maximization 
problems. They are particularly effective for non-differentiable and discontinuous 
problems, or in the case of many locally optimal points. It cannot be mathemat­
ically shown that GAs always converge to a global optimum but they are very 
effective in finding "near optimal" solutions. Such propositions can be acceptable 
for engineering design and can introduce more realism into practical optimiza­
tion [2]. The papers [3, 4, 5] are among the first applications of GAs to structural 






























