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ABSTRACT

To investigate the seismic response reduction and collapse-resistance performance
of a novel sliding-rolling friction composite isolation bearing in steel frame structures, our
research team conducted quasi-static hysteretic tests and established a constitutive
model for the bearing. Based on this model, this study further carried out displacement-
amplitude tests and performed incremental dynamic analysis and seismic fragility
analysis on a five-story concentrically braced steel frame with and without isolation. The
inter-story drift response, damage exceedance probability, and collapse margin ratio of
the two structural systems were compared. The results show that, under a loading
velocity of 6 mm/s and a vertical pressure of 80 kN, the stable friction force of the
composite bearing remains approximately 6.2-6.4 kN within the displacement amplitude
range of 30-240 mm, with a fluctuation of less than 5%. Except under minor earthquake
levels, the overall average isolation rate of the isolated structure is about 55%. The
median spectral acceleration at the collapse limit state increases from 1.51 g to 2.70 g,
and the CMR under the rare earthquake level increases from 2.29 to 4.09. The results
indicate that the proposed composite isolation bearing can significantly reduce the
seismic response and collapse risk of steel frame structures.
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Fig. 1 Schematic Diagram of a Novel Sliding-Rolling Friction
Composite Isolation Bearing
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