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Abstract

In this study, a method of nonlinear dynamic analysis of suspension bridges subjected
to random wind loads is presented. The nonlinearity considered is the one due to the
interaction between the motion of the bridge girder and the tension variation of the
main cables. The equation of motion is formulated using a continuum approach. The
coupling between the vertical and torsional motions are included in the analysis. The
equation of motion is solved by using the mode superposition method. The analysis is

"carried out in the frequency domain utilizing the stochastic linearization technique on
to the modal equations. In the linearization procedure, the nonlinear terms are approx-
imated as linear ones with constant terms. The verification of the method has been
performed on a case with four modal degrees of freedom. Example analyses are carried
out on two suspension bridges for various wind speeds and wind force parameters.
Numerical results indicate that, by including the nonlinearity into the analysis, the
dynamic responses of the bridges, particularly in the vertical direction, change consid-
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