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Optimum Design of Steel-Deck System for Two-Story Roads
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ABSTRACT : Recently, more and more steel-deck structural system for two
story roads has been adopted as a solution against traffic congestion in
urban area, mainly because of fast construction, reduced self-weight,
higher stiffness and efficient erection compared to that of concrete decks.
The main objective is to study on the unit-elective optimal type and
proportioning of a rational steel-deck system for two story roads using an
optimum design program specifically developed for steel-deck systems. The
objective function for the optimization is formulated as a minimum cost
design problem. The behavior and design constraints are formulated based
on the ASD(Allowable Stress Design) criteria of the Korean Bridge Design
Code. The optimum design program developed in this study consists of two
steps - the first step for the optimization of the steel box or plate girder
viaducts. and the second step for the optimum design of the steel-decks
with closed or open ribs.
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A grid model is used as a structural analysis model for the optimization of
the main girder system, while the analysis of the deck system is based on
the Pelican-Esslinger method. The SQP(Sequential Quadratic Programming)
is used as the optimization technique for the constrained optimization
problem. By using a set of application examples, the rational type related to
the optimized steel-deck system designs is investigated by comparing the cost
effectiveness of each type. Based on the results of the investigation it may
be concluded that the optimal linear box girder and deck system with closed

ribs may be utilized as one of the most rational and economical viaducts in

the construction of two-story roads.
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