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Abstract
TE 164342

The work presented in this thesis is concerned with the use of evolutionary algorithms for the
topological design of structures. Structural topology optimization is a design problem that is posed to find the
best configuration of a structure for some particular use. This design strategy is normally used in conceptual
design process. The classical topology design problem is structural compliance minimization with weight
constraint. The optimization problem can be carried out by using finite element analysis and optimization
algorithms.

A number of established evolutiona&“algorithms, including Genetic Algorithm (GA), Stud-Genetic
Algorithm (Stud-GA), Population-Based Incremental Learning (PBIL) and Simulated Annealing (SA), are
reviewed and compared in terms of their philosophical basis and implementations. The use of these methods is
demonstrated using three problems of the topological design of plate structures. The objective function for the
design problems is the weighted sum of structural strain energy and weight. The solutions obtained using the
various methods are compared. It is illustrated that SA is superior to the other evolutionary methods in terms of
convergence rate and consistency. It is also shown that the optimum results obtained from using SA are as good
as that obtained from using the classical Optimality Criteria (OC) method.

As four-node membrane element is used for structural finite element analysis, checkerboard patterns
could be formed in the optimum topologies. The numerical technique to alleviate such patterns is therefore
developed. The present technique exploits the idea that a topology with checkerboard patterns has to be
penalized. The new objective function of the design problems is, thus, the weighted sum of strain energy,
weight and checkerboard penalty. It is shown that, with the proper set of weighting factors, checkerboard-free

design can be achieved by using the present technique.





