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Abstract: The stationary random seismic response and dynamic reliability of the hybrid damping structure under
rare earthquakes were analyzed by the pseudo excitation method and reliability theory. A 10-story frame-shear wall
structure was taken as a numerical example, whose isolation layer consisted of rubber bearings and viscous
dampers. The Clough—Penzien double-filtered power spectrum model was used to analyze the random dynamic
response under rare earthquakes of eight and nine degrees by the pseudo excitation method. According to the
reliability theory, the equivalent normalization method was used to calculate the reliability index of each story to

obtain the reliability of the structure. Finally, according to the design principle of “two stages and three levels”
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in Chinese earthquake-resistant code, the dynamic reliability of the structure in the design reference period (50
years) was analyzed. The results show that the deformation of the isolation layer is large under rare earthquakes,

and hybrid damping can effectively reduce the displacement response of the isolation layer and improve the overall

reliability of the structure under random earthquakes. During the design reference period, the failure of the

isolation layer is a prominent problem, and effective limit protection measures should be taken in engineering

design.
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Fig.1  Acceleration power spectrum function
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Table 2 Parameters of Clough—Penzien spectrum model
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Table 3 Maximum mean value of inter-story displacement

of isolation layer under rare earthquakes
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Fig.2  Simulation and verification of mean square error of inter-story displacement
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Table 4 Reliability of each subsystem under rare earthquakes
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Table 5 Acceleration power spectrum intensity and inter-story displacement angle limit
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Table 6 Conditional failure probability of each story during the design reference period
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