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Abstract;  To solve the limitations of traditional fault trees in accurately capturing the complex
correlations among components of communication base station systems, this study proposes a method for
seismic fragility and importance analysis based on T-S fault tree. First, a three-subsystem architecture
consisting of power supply, machine room, and transmission is constructed, and a T-S fault tree model for
post-earthquake functional loss of communication base station systems is established. The functional
correlations among components and subsystems are quantified using gate rule tables. Second, the seismic
fragility models of communication base station system and the machine room subsystem are comparatively

analyzed. Then, the seismic fragility of communication base station system is calculated using traditional
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fault trees and Monte Carlo simulation, and compared with the results from T-S fault tree. Finally, key

impact factors are identified by combining the T-S critical importance analysis, and the weak links of the

system are located through the sensitivity analysis of component fragility parameters. The results show that

analyzing only the seismic fragility of the machine room subsystem underestimates the risk of system

functional loss, and it is necessary to comprehensively analyze the seismic fragility of the communication

base station system by integrating the three subsystems. The T-S fault tree method has advantages in

describing the fuzzy logic relationships among components, and its results are more reliable than those from

traditional fault tree. Cables under the slight damage state and machine room buildings under the severe

damage state are the key impact factors. Substations, transmission lines, and machine room buildings have

the most significant impact on the system function.
Keywords: Takagi-Sugeno(T-S) fault tree;

importance analysis;
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Fig.1 T-S fault tree model
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Fig.2 Trapezoid membership function of fuzzy numbers
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Fig.3 T-S fault tree model for post earthquake functional loss of communication base station system
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and communication base station system under different

damage states
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Fig. 6 Seismic fragility curves of communication base station system for each scheme
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