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Dynamic reliability analysis of passive energy dissipation devices subjected to

seismic excitations

Yang Pengchao'  Xue Songtao'®  Xie Liyu'

(1. Tongji University Shanghai 200092 China: 2. Tohoku Institute of Technology Sendai 9828577 Japan)
Abstract: A simplified method for the dynamic reliability analysis of passive energy dissipation devices ( oil dampers)
subjected to seismic excitations is proposed. Firstly the equivalent performance function of dynamic reliability of passive
energy dissipation devices according to the extreme value distribution description is established based on the first
passage criterion and the safety margin is defined for the dynamic response of passive energy dissipation devices. Then
the point estimate method ( PEM) is suggested for calculating statistical moments of the safety margin and the failure
probability of passive energy dissipation devices is evaluated by the fourth-moment method. At last the dynamic
reliability analysis of the oil damper installed in a steel building subjected to the seismic excitation is investigated to
verify the rationality and applicability of the suggested method.
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Fig.2 Intact and damaged oil dampers
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Table 1 Typical integral points v, and

weights w, of Gauss-Hermite

p i wy
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Fig.3 Dynamic displacement responses of oil dampers
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Fig.5 Probability of failure of oil dampers
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Fig.4 Maximum values of dynamic displacement

responses of oil dampers
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