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VIBRATION ANALYSIS ON UNCERTAIN SINGLE-DEGREE-OF-FREEDOM
HYSTERETIC SYSTEM USING INTERVAL ANALYSIS METHOD

Qiu Zhiping Gu Xiaodong Li Dengfeng
(Institute of Solid Mechanics, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract Combining the interval theory with the second order expansion of Taylor method for solving uncertain
non-linear structure dynamics,we derived an effective numerical method to solve Uncertain Single-Degree-of-Freedom
Hysteretic System, whose uncertainty was caused by the stochastic hysteretic loop itself, and obtained the upper
boundary and the lower boundary of the response. The result of the proposed method was close to that obtained by
probabilistic approach. When the uncertainty of non-linear vibration systems is caused by the stochastic hysteretic loop
itself, and the uncertain statistics information of the stochastic hysteretic loop itself is so little that the probabilistic

approach is unsuitable, the proposed method can still provide reference for the engineering.

Key words uncertain non-linear systems, uncertain stochastic hysteretic system, uncertain non-linear vibra-

tion, interval analysis
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