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LINEARIZATION TECHNIQUE FOR EVALUATING
THE ELASTO-PLASTIC RESPONSE OF A STRACTURAL
SYSTEM TO NON-STATIONARY RANDOM EXCITATIONS

By Takuji KOBORI and Ryoichiro MINAI

Synopsis

In order to estimate the non-linear response of an elasto-plastic system subjected to
Gaussian non-stationary random excitations, the linearization technique of a hysteresis
loop, that is applicable in the non-stationary stochastic process, is discussed in this paper.
From the expected number of crossing over the response level per unit time, the average
frequency as well as the probability density distribution function of peak amplitude in
the non-stationary Gaussian process are obtained. By using these quantities, the linearized
dynamic parameters of a stable bi-linear hysteresis loop are determined according to the
least mean squared error method. As a result, the step by step integration procedure
based upon this linearization technique is presented for the numerical evaluation of the
non-stationary random response of a multi-input and -output discrete system with the

bi-linear hysteretic characteristics.
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