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Seismic Response Control of Civil Structures with
Self-centering Variable Friction Dampers
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Abstract ; The sliding friction force of traditional constant-friction-force dampers cannot be adjus-
ted in real time according to structural responses,resulting in unstable vibration control effect. In
this paper,a novel self-centering variable friction damper( SCVFD)is developed,and then the hys-
teretic model of this damper is established based on the Coulombs law. To investigate the seismic
control effect of SCVFDs, seismic response analyses of structures with and without SCVFDs sub-
jected to deterministic and random earthquake ground motions are carried out respectively. Numeri-
cal results show that the SCVFDs can effectively reduce inter-story drifts of the controlled structure
subjected to deterministic ground motions, while the absolute accelerations of structures with con-
trol are usually greater than those without control. In the case of random seismic excitation, the
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SCVFDs can significantly mitigate displacement responses of the stories where the inter-story drifts

are relatively large. Additionally,the mean and standard deviation of RMS absolute accelerations of
most floors are reduced while the opposite is true for the peak absolute accelerations.
Key words: friction damper ; variable friction force ; vibration mitigation ; earthquake ground motion
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Fig.1 Self-centering variable friction damper
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