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ABSTRACT

Neuro-Fuzzy modeling approach is proposed to predict the dynamic behavior of a single-degree-
of-freedom structure that is equipped with hybrid base isolation system. Hybrid base isolation system
consists of friction pendulum systems (FPS) and a magnetorheological (MR) damper. Fuzzy model of the
MR damper is trained by ANFIS using various displacement, velocity, and voltage combinations that are
obtained from a series of performance tests. Modelling of the FPS is carried out with a nonlinear analytical
equation that is derived in this study and neuro-fuzzy training. Fuzzy logic controller is employed to control
the command voltage that is sent to MR damper. The dynamic responses of experimental structure
subjected to various earthquake excitations are compared with numerically simulated results using
neuro-fuzzy modeling method. Numerical simulation using neuro-fuzzy models of the MR damper and FPS
predict response of the hybrid base isolation system very well.
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