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ON DEFINING THE INPUT RANDOM TIME PROCESS TO USE FOR RANDOM
VIBRATION ANALYSES

Tadanobu SATO

The purpose of this paper is to investigate the stochastic characteristics of discrete random noise pro-
cess in the time domain which is defined by the inverse Fourier transformation with constant Fourier am-
plitude and random Fourier phase process. If we use a normal distribution with a constant variance to
generate random Fourier phase process in frequency domain with the assumption of identically independ-
ent distribution the generated discrete random noise process in the time domain shows a peculiar mathe-
matical characteristics because the Fourier phase process becomes a function at everywhere discontinuous
in frequency domain as the duration of random noise becomes longer in the time domain. The simplest
way to avoid this deficit, we suggested, is to use the Brownian motion process for generating the random
Fourier phase process. Moreover we recommend applying the fractional Brownian motion (fBm) process
to simulate the random Fourier phase process based on the recent finding result that the Fourier phase
characteristics of observed earthquake motions show the self-affine similarity nature. The stochastic char-
acteristics of the random noise process in the time domain generated by using fBm process are investigat-
ed through response characteristics of a shingle degree of freedom system.
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