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Reliability - Based Structural Optimization of Transmission Tower
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ABSTRACT

The optimum weight design of structure is to determine the combination of structural
members which minimize the weight of structures and satisfy design conditions as well,
Since most of loads and design variables considered in structural design have uncertain
natures, the reliability-based optimization techniques need to be developed. The aim
of this study is to estabilish the general algorithm for the minimum weight design of
transmission tower structure system with reliability constraints.

The sequential linear programming method is used to solve non-linear minimization
problems, which converts original non-linear programming problems to sequential linear
programming problems. The optimal solutions are produced for various reliability
levels, such as reliability levels inherent in current standard transmission tower
cross-section and optimal transmission tower cross-section obtained with constraints of
current design criteria as well as selected target reliability index.

The optimal transmission towers satisfying reliability constraints sustain consistent
reliability levels on all members. Consequently, more balanced optimum designs are
accomplished with less structural weight than traditional designs dealing with
deterministic design criteria.
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