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System Optimization of Orthotropic Steel-Deck Bridges by Load and Resistance Factor Design
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ABSTRACT

Recently, more and more steel deck bridges are adopted for the design of long span bridges and the
upgrading of existing concrete deck bridges, mainly because of reduced self weight, higher stiffness and
efficient erection compared to concrete decks. The main objective of this study is to propose on
formulation of the design optimizations to develop an optimal design program required for optimum
design for orthotropic steel-deck bridges. The objective function of the optimization is formulated as a
minimum initial cost design problem. The behavior and design constraints are formulated based on the
ASD and LRFD criteria of the Korean Bridge Design Code(1996). The optimum design program
developed in this study consists of two steps. In the first step the system optimization of the steel box
girder bridges is carried out. And in the second step the program provided the optimum design of the
orthotropic steel-deck with close ribs. In the optimal design program the analysis module for the deck
optimization is based on the Pelican Esslinger method. The optimizer module of the program utilizes
the ADS(Automated Design Synthesis) routines using the optimization techniques for constrained optimization.
From the results of real application examples, The cost effectiveness of optimum orthotropic steel-deck
bridges designs based on both ASD and LRFD methods is investigated by comparing the results with
those of conventional designs, and it may be concluded that the design program developed in this study
seems efficient and robust for the optimization of orthotropic steel-deck bridges
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