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Application of high-order response surface method in modelling and model optimization
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Abstract: To solve the problem of inefficiency and low accuracy in finite element simulation in so-
phisticated structure simulation, a new approach to modelling and optimizing via response surface
method was proposed. A bridge model was taken as an example. After parameters screening, sample
points were acquired by using D-optimality design, and parameter significance tests were completed
based on stepwise regression method. The polynomial coefficients were fitted by the least squares
method to construct the response surface model of the bridge. The model was optimized via multi-
goal optimization algorithm based on the model. By comparing the modal frequencies of non-updated
and updated finite element model ( FEM) , it can be concluded that simple and high-precision model
can be obtained by the response surface method.
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Fig.1 Diagram of three span continuous girder bridge ( unit:cm)
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Fig.2 Crosssection of three span continuous girder bridge ( unit:cm)
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Tab.1 Comparison between the tested frequencies and

that of FEM
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Tab.2 Frequency sample values by D-optimality design
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30 36.00 1.04 1.44 22.318 51.088 80.932 9.192 11.041 28.705 71.910
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Tab.3 The accuracy result of response surface models
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Tab.4 Comparison between the tested frequencies and that of RSM before and after model updating
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