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ABSTRACT

The results of optimum design by the deterministic approach adopted in the current design
codes depend upon the safety levels of the applied code. But, it is now generally recognized that
structural problems are nondeterministic and, consequently, that engineering optimum design must
cope with uncertainties. Therefore, it is not an overstatement to affirm that the combination of
reliability-based design procedures and optimization techniques is the only means of providing a
powerful tool to obtain a practical optimum design solution.

In the paper, reliability based optimum design procedure as a rational approach to optimum
structural design is presented. The design constraints are formulated based on the ASD, LRFD and
reliability theories. The reliability analysis is based on an advanced first-order second moment
approach. Uncertainties in the structural strength and loading due to inherent variability as well as
modeling and prediction errors are included in failure due to combined bending and shear. For the
realistic reliability-based optimization of continuous steel box girder bridges, interactive non-linear
limit state model is formulated based on the von Mises’s combined stress vyield criterion.
Comparative results are presented when the ASD criteria are used for the optimum design of a
structure under reliability constraints. In addition, this study comparatively shows the results of the
optimum design for various criteria of design codes.
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