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INTERVAL ANALYSIS FOR DYNAMIC RESPONSE OF NONLINEAR
STRUCTURES WITH UNCERTAINTIES

Qiu Zhiping® Ma Lihong Wang Xiaojun
(Institute of Solid Mechanics, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract Dynamic response of the MDOF nonlinear vibration system with parameters of uncertainty is
studied. Based on interval mathematics, with the parameters of uncertainty being modelled as interval numbers,
a new method is proposed to approximately estimate the nonlinear dynamic response range with the help of
first-order Taylor series. Comparisons between the interval analysis and the probability perturbation finite
element method are made with respect to the mathematical proof and numerical examples, and the advantages
of the presented method are shown, including less prior information being required for parameters of uncertainty

and higher accuracy.

Key words dynamic response, nonlinear vibration system, interval analysis method, probability perturbation

finite element method, parameters of uncertainty
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