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Kalman filter based structural additional damping force identification for
damper controlled structures
Zhang Rui' Xie Liyu' Xue Songtao' > Zheng Xuesheng'
(1 Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China;
2 Department of Architecture Tohoku Institute of Technology Sendai Japan)

Abstract: For damper controlled structures the damping force generated by the additional dampers can be considered as
a part of the input force of the main structure. On condition that the parameters and the excitation force of the structure are
known the additional damping force provided by the damper can be considered as the only unknown input force of the
main structure which can be estimated by using Kalman filter-based algorithm. A state equation of damper controlled
structure is first built. Kalman filter and the recursive least-square algorithm are then used to calculate the magnitude of
additional damping force. And to improve the adaptive ability the forgetting factor is adopted. The validity of the
proposed method is examined with the numerical experiment of a ten-floor tuned viscous mass damper ( TVMD) controlled
linear building structure provided by the Japan Society of Seismic Isolation. The testing results show that the Kalman
filter-based method with the forgetting factor has an excellent performance to estimate the additional damping force
adopting proper forgetting factor can improve the accuracy of the method.
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