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Abstract: Although the numerical methods proposed in recent years overcome the possible diver-
gence phenomenon when applying the complex damping model to solve the structural dynamic re-
sponse, the calculation process is complicated and cannot express the structural dynamic charac-
teristics and the change law of response with structural parameters. This paper derived the ana-
lytic forms of natural frequencies and mode functions of each order of a horizontal shear structure
by referring to the mathematical solution of tridiagonal Toeplitz matrix eigenvalue problem.
Through Fourier transform of the motion equation, the analytical equation of transfer function of

the structure under complex damping theory was obtained, and the dynamic characteristics of the
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structure and the variation of the response with structural parameters were expressed intuitively.

The results showed that the analytical method based on the complex damping model overcomes

the time-domain divergence problem. Then we compared it with the time-domain numerical calcu-

lation method and found that the time-history curves of displacement response obtained by the

two methods are consistent with each other, and the peak displacements are basically the same.

In addition, by comparing the dynamic responses of the two methods when underlying stiffness

changes, the curves of the analytical method are smoother and the discrete error of numerical

method is avoided.

Keywords: complex damping; horizontal shear structure; dynamic response; time domain; ana-

lytical method
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