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Modification of Finite Element Model of Bridge Dvnamics Based on
Response Surface Method
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(Institute of Cold Region Science and Engineering, Northeast Forestry University, Harbin Heilongjiang 150040, China)

Abstract; Aiming at the problem of the lager error between the model tested value and theoretical value in
dynamic frequency test, by employing large bridge reduced scale model test, and adopting the finite element
model modification technology based on the response surface method, we obtained the finite element dynamic
modification model which coincides with the true state of structure. Selecting a quadratic polynomial as the
mathematical model of response surface function, based on the significance analysis of corrected parameters
and the central composite experiment design, by employing the least squares method to fit the sample space
data of experimental design, we obtained explicit function expressions for response surface of self-anchored
suspension bridge with the iterative standard of achieving target, and intuitively provided the spatial curved
surface model of typical responses. The verification results of R* and root mean square error model show that
(1) the peak value error of each order frequency is significantly cut down after modification; (2) except the
lateral second-order frequency, the modification result is well, and the minimum error of the fundamental
frequency is only 0. 96% ; (3) the dynamic modification finite element model based on the response surface
methodology is accurate and reliable; (4) the updated finite element model can be used as the reference
model for structure further analysis.
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Fig.2 Significance of parameters to vibration modes
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Tab. 2 Accuracy test values of response surface in each order
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Tab.3 Modified parameter values
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Tab.4 Modified and measured frequency values
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