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Exploration of stochastic phenomena disobeying the central limit theorem and
development of innovative stochastic processes in the structural engineering

SATO, Tadanobu

3,300,000

The purposes of this research are to discover phenomenon that is expressed
by the non-Gaussian stochastic feature and to develop a new stochastic process transcends the frame
of the modern stochastic theory. The candidate to detect the non-Gaussian feature is the phase
spectrum of acceleration time history. There are three topics in this theme. The first is to make
clear the non-Gaussian stochastic characteristic of the mean gradient of phase (an approximation of
the group delay time). The next is to develop an algorithm to simulate the phase process, which is
called as “ the Levy flight process” . We applied this phase process to simulate design response
spectrum compatible acceleration time histories. Using the simulated acceleration time history we
evaluate nonlinear response characteristics of the structural system. The third is to develop a
non-Gaussian stochastic differential equation for simulating the time history of acceleration. We
discuss a method to solve this equation.
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