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Advaced analysis and optimal design of steel arch bridges
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ABSTRACT : Advanced analysis and optimal design of steel arch bridges is presented. In the design method using an
advanced analysis. separate member capacity checks after analysis are not required because the stability and strength of
the structural system and its component members can be rigorously treated in the analysis. The geometric nonlinearity is
considered by using the stability function. The Column Research Council tangent modulus is used to account for gradual
vielding due to residual stresses. A parabolic function is used to represent the transiticn from elastic to zero stiffness
assoclated with a developing hinge. An optimization technique used is a modified section increment method. The member
with the largest unit value evaluated by AASHTO-LRFD interaction equation is replaced one by one with an adjacent
larger member selected in the database. The ohjective function is taken as the weight of the steel arch bridge and the
constraint functions account for load-carrying capacities and deflection requirements. Member sizes determined by the
proposed method are compared with those given by other approaches.
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