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The reliability-based optimization problem in which the structurał materiał and manufac
turing quality is assumed to be uncertain is considered. Moreover, the quality cost is appropri
ately taken into consideration in the formula determining the total cost of the structure. Some 
parameters describing the quality, namely the means and variances of the materiał properties 
and the variances of the precision of assembling of the structure are considered as the design 
parameters in the optimization procedure, in which the required structurał reliability level 
determines some constrains to be satisfied in searching for the minimum structural cost. 
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1. lNTRODUCTION

Advances in reliability methods and development of numerical algorithms together 
with the computational power and computer availability allow us to approach the prob
lems of structural safety in a more rational way than before. It is well known that 
deterministic optimization may lead to optimal structures that are very sensitive to 
changes of the values of design parameters. Since many of the design parameters are 
of random nature, it is extremely important to take into account this feature in the 
design process and, eventually, to apply the reliability analysis to assure an appropriate 
safety level of the optima! structure. Such an approach should be especially preferred for 
structures subject to stability loss when even small geometrical imperfections can dra
matically change the structural reliability. The imperfection influence can be reduced by 
more precise manufacturing and assembling and by using the materials of better quality. 
All of these, however , increase the cost of the structure. In order to minimize the cost 
and to preserve a required reliability level of the structure while both the imperfection 
and materiał properties are random, some parameters characterizing the imperfection 
intensity and materiał quality are considered as design variables in the optimization 
procedure, called the reliability-based structural optimization (RBSO). 
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