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DYNAMIC RELIABILITY ANALYSIS OF MDOF STRUCTURES USING
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Abstract: A wavelet-based local stationary approach for the dynamic reliability determination of linear MDOF
systems is presented. First, based on the generalized harmonic wavelet and the local stationary wavelet model of
the stochastic process, an evolutionary power spectrum (EPS) density relationship between a full non-stationary
excitation and response is developed. Based on the response EPS, the moments of the response EPS are calculated
for the reliability determination. Finally, based on the Gaussian assumption for the linear response and Markovian
assumption for the crossing event, the probability of the drift displacement remaining below a certain limit is
calculated. Monte Carlo simulations demonstrate the reliability and computational efficiency of the proposed
approach.
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Table 2 Reliabilities of story drifts, crossing boundary a=2x10"m,
structure subjected to uniformly modulated excitation

Bz 1 2 3 4 5 6
MC 0.7456 0.7966 0.8211 0.8067 0.7370 0.5506
LS-Vanmarcke ~ 0.7056 0.7661 0.7988 0.7936 0.7017 0.4513
AE[(MC-LS)]  0.0400 0.0305 0.0223 0.0131 0.0353 0.0993
RE[(MC-LS)MC]/(%) 5.3648 3.8288 2.7159 1.6239 4.7897 18.0349

3 WHAEREMT a=2.5x10"m FHERREB T EE
Table 3 Reliabilities of story drifts, crossing boundary a=

2.5%10>m, structure subjected to uniformly modulated excitation

2 1 2 3 4 5 6
MC 0.9688 0.9795 0.9829 0.9815 0.9683 0.9232
LS-Vanmarcke ~ 0.9592 0.9721 0.9775 0.9761 0.9584 0.8777
AE[(MC-LS)] 0.0096 0.0074 0.0054 0.0054 0.0099 0.0455
RE[(MC-LS)MCJ/(%) 0.9909 0.7555 0.5494 0.5502 1.0224 4.9285

x4 SRR T a=4.7x10 " m R EEEBATEE
Table 4 Reliabilities of story drifts, crossing boundary

a=4.7x10"m, structure subjected to non-uniformly modulated

excitation
Bz 1 2 3 4 5 6
MC 0.6628 0.6996 0.7185 0.7266 0.7264 0.7169

LS-Vanmarcke 0.6527 0.6850 0.6993 0.6978 0.6809 0.6480
AE[(MC-LS)] 0.0101 0.0146 0.0192 0.0288 0.0455 0.0689
RE[(MC-LS)/MC]/(%) 1.5238 2.0869 2.6722 3.9637 6.2638 9.6108

%5 ESSEHERT a=6.0x10"m Bf& R REAE T EE
Table 5 Reliabilities of story drifts, crossing boundary

a=6.0x10">m, structure subjected to non-uniformly modulated

excitation
%2 1 2 3 4 5 6
MC 0.9502 0.9608 0.9658 0.9685 0.9684 0.9665

LS-Vanmarcke 0.9446 0.9532 0.9570 0.9573 0.9545 0.9485
AE[(MC-LS)] 0.0056 0.0076 0.0088 0.0112 0.0139 0.0180
RE[(MC-LS)/MC]/(%) 0.5893 0.7910 0.9112 1.1564 1.4354 1.8624
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