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ABSTRACT
In the engineering field, there are many dynamic problems characterized by the time varying systems, such as a train moving through bridge, a container crane system with interactions between the moving subsystem and the supporting structure. Another kind is time varying nonlinear systems, a rotating subsystem coupling with support structure, such as multi-factor coupled rotor/fuselage helicopter. 

It is necessary to find the modeling method and solution strategy to tackle the dynamic response and stability of these systems. The modeling and analytical methods are summarized for the dynamic analysis of the linear and nonlinear time-varying large scale systems encountered in practical engineering, namely, the moving trolley/structure system in container crane and the rotor/fuselage helicopter. In both cases, structures with relative enforced movements are modeled with linear or nonlinear finite element method respectively and the global equations for the coupled system are obtained by considering the time–dependent interface conditions. The time-variant damping and stiffness matrixes of the integrated equations of trolley/structure system are unsymmetrical, which implies special demands upon the solution algorithm chosen. Quasilinearization method is adopted for resulting nonlinear periodic system, in which the linear system with periodic coefficients is solved with the combination of the shooting method and Newmark method appropriated for time varying system.  The rigid body motions of the hoisted container under the supporting of cables from the trolley are also incorporated into the former system. While for the latter system, aerodynamic forces are also taken into consideration in form of quasisteady aerodynamic model.

To verify the correctness of the modeling and methodology and the efficiency of computer program, the results of numerical examples are calculated. 
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