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Abstract: According to the characteristics of seismic isolation design of building structure, this paper studies
the parameter optimisation problem of seismic isolation bearing based on a cost—effectiveness index, and proposes
the optimisation method of seismic isolation bearing parameter with the overall cost—effectiveness index as the
objective function. Therefore, the initial cost and the cost of earthquake loss are taken into account in the seismic

isolation design. In this paper, a derivative —free trust—region optimisation algorithm is used to optimise the
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parameters of isolation bearings. The primary constraint is the structural dynamic reliability based on the first
transcendental failure criterion. Finally, through an example of isolation bearing design, the optimal design
method proposed in this paper and the traditional isolation design method are used to design and compare the

results. The effect of expected loss cost of structure on the optimal design is also discussed in this paper, to

verify the feasibility of the proposed method.

Keywords: Cost —effectiveness; Optimization of isolation bearing parameters ; Derivate —free trust —region

optimization algorithm; Structural dynamic reliability
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Table 1 Parameter values of constraint conditions
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