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In this paper, to establish a rational strengthening strategy for large-scale old and weak earthquake-resistant
existing structures, a conceptual framework for evaluating the importance factor is developed. Then, based on
the importance factor analysis, a general framework of strengthening strategies for large-scale bridge
structures is formulated as a constrained, nonlinear optimum problem in which the total strengthening
efficacy for a variety of bridges and their different component levels receives maximum within the total
budget. The Genetic Algorithms are introduced to solve the optimization problem. Some efforts are made for
investigating the performances and adaptabilities of different kinds of Genetic Algorithms. To assess the
performance of the estimator, some numerical simulations and a practice investigation on existing road

bridges within the area of Ibaraki prefecture are carried out. Finally, a computerized prioritization algorithm

to assign a quantified ranking in retrofit and budget distribution is suggested.
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