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An Explicit Time-domain Approach for Non-stationary Random Vibration of

Large Complex Structures: Developments and Applications
Su Cheng, Huang Zhijian, Li Baomu, Liu Xiaolu
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Abstract: Much research has been devoted to non-stationary random vibration analysis of large complex
structures with emphasis on high accuracy and efficiency. This paper reviews an explicit time-domain approach
developed in recent years from the point of view of uncoupling treatment of the physical evolution mechanism
and the probabilistic evolution mechanism involved in random vibration problems. Specific attention is paid to
the application of the present approach to non-stationary random vibration analysis of linear and nonlinear
structures, sensitivity analysis and optimal design of structural random vibration problems, and random
vibration analysis of coupled vchicle-bridge systems as well. Engincering applications to super high-rise
buildings, long-span bridges, large-scale nuclear power plants and complex vehicle-bridge systems are presented
to show the feasibility of the explicit time-domain approach in random vibration problems of practical
engineering. Finally, the problems worth further consideration are outlined.
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