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Abstract : This study proposes a multi-scale dynamic system reliability analysis of control system as a method of quantitative evaluation
of its performance in probabilistic terms. In this second paper, we discuss the control effect of the viscous damper on the seismic performance
of the structure-level failure. Since the failure of one structural member does not necessarily cause the collapse of the structural system, we
need to consider a set of failure scenarios of the structural system and compute the sum of the failure probabilities of the failure scenarios
where the statistical dependence between the failure scenarios should be taken into account. Therefore, this computation requires additional
system reliability analysis. As a result, the proposed approach takes a hierarchial framework where the failure probability of a structural
member is computed using a lower-scale system reliability with the union set of time-sequential member failures and their statistical
dependence, and the failure probability of the structural system is again computed using a higher-scale system reliability with the member
failure probabilities obtained by the lower-scale system reliability and their statistical dependence. Numerical results demonstrate that the
proposed approach can provide an accurate and stable reliability assessment of the control performance of the viscous damper system on
the system failure. Also, the parametric study of damper capacity on the seismic performance has been performed to demonstrate the
applicability of the proposed approach through the probabilistic assessment of the seismic performance improvement of the damper system.
Key Words : multi-scale system reliability analysis, hierarchical framework, lower-scale system reliability, higher-scale system
reliability, viscous damper, statistical dependence
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