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Abstract

The absence of a fundamental theory of hysteresis is a major obstacle for designing degrading
structures due to earthquakes, gusty winds, and sea waves. Development of a model of a degrading
structure that matches the experimental results is an important task. This paper has two objectives. The
first one is to set up a system identification algorithm to estimate the parameters in a differential
hysteresis model from experimental load-displacement curves. This algorithm is based on the concept of
genetic evolution and global sensitivity analysis. The second objective is to show the use of identification
model to predict the nonlinear response, which is important in structural design. If the hysteretic model is

generated with a given load-displacement curve, it can be shown experimentally that this model can
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predict the response of the same system subjected to other cyclic loads. This paper also addresses the

requirements for accurate prediction.

Keywords: System Identification, Hysteresis, Degrading Structures, Nonlinear Response
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