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Under extreme environmental loading such as wind, earthquakes and waves, flexible structures like tall buildings, long bridges and offshore platforms tend to develop large vibrations, possibly resulting in extensive damage. This paper studies a methodology for the active control of flexible structures, in order to limiting the amplitude of oscillations to be within safe allowable bounds. The method is based on nonlinear optimal control, using an indicial formulation and state feedback control. General polynomial representation of the control law up to the third order are presented. This methodology is applied to sdof systems with quadratic and cubic nonlinearities, with a computer code implemented to control up to the fifth order. Strongly nonlinear systems subjected to simple harmonic excitations are tested. Numerical results indicate that the control algorithm can be efficient in systems susceptible to chaotic vibrations, escape from a potential well or dynamic jumps.





Keywords: Active structural control, nonlinear systems, escape from a potential well, chaotic vibrations (controle estrutural ativo, não-linearidades, escape de um vale potencial, vibrações caóticas).








