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Research on optimum reinforcement of reinforced concrete rigid-frame bridges

based on ultimate earthquake resistance method
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Optimum reinforcement of existing reinforced concrete rigid-frame bridges is studied. The concept

of the ultimate earthquake resistance method based on Newmark’s law on absorbed energy of

structures of the Specification for Highway Bridges is applied to this optimum reinforcement

problem. Three kinds of reinforcement materials are considered. They are steel plate, carbon fiber

and aramid fiber. The thickness of these materials are the design variables. The variables are

discrete, so the optimization problem is solved by genetic algorithm. The objective function is the

total cost of reinforcement works. The constraints are the ultimate earthquake resistance for

type I and type I earthquake vibrations, the ultimate rotational angle of plastic hinges and the

ultimate shear strength of members. As a numerical example, the reinforced concrete rigid-frame

bridge which was collapsed by the attack of Hanshin-Awaji great earthquake is studied.
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