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Abstract

This paper introduces a fast Fourier transform (FFT)-based spectral analysis method for the transient

responses as well as the steady-state responses of linear discrete systems. The force vibration of a viscously
damped three-DOF system is considered as the illustrative numerical example. The proposed spectral analysis
method is evaluated by comparing with the exact analytical solutions as well as with the numerical solutions

obtained by the Runge-Kutta method.
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Table 1 Comparison of CPU times and time averaged errors

SAM (Present) Runge-Kutta Method
Method
N=512 N=1024 N=2048 At=0.0005(s) At=0.0001(s)
CPU Time (seconds) 0.182 0.323 0.792 0.984 3.428
uy(?) 1.056 0.384 0.048 0.426 0.013
Time Averaged
Error (%) uy(?) 0.922 0.335 0.042 0.371 0.010
us(?) 0.513 0.186 0.023 0.205 0.006
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