Reliability Analysis of Structureswith Interval Uncertainties under
Stochastic Excitations

G. Muscolino”, R. Santoro®, and A. Sofi?

UDipartimento di Ingegneria Civile, Informatica, EgiAmbientale e Matematica
Applicata (DICIEMA), University of Messina, Villagg S. Agata, 98166 Messina, Italy,
email: gmuscolino@unime.it; roberta.santoro@unime.it

JDipartimento di Ingegneria Civile, dell'Energia/ldembiente e dei Materiali
(DICEAM), University "Mediterranea” of Reggio Calddp, Via Graziella, Localita Feo
di Vito, 89122 Reggio Calabria, Italy, emailba.sofi @unirc.it

Keywords: Reliability analysis; Interval uncertainties; Sochastic excitation.

Abstract

Reliability analysis of randomly excited linearwsttures with uncertain parameters is
addressed. The excitation is modeled as a stayiganssian random process.

Uncertainty in structural parameters is handlediwits non-probabilistic framework
by applying the interval model (see Elishakoff &iusaki, 2010).

Under the assumption of independent up-crossingsa apecified threshold, a
procedure for the analytical derivation of interxveliability is presented.

The key idea is to perform stochastic analysi©ieftequency domain by applying the
improved interval analysis (see Muscolino and Sofi, 2012; Muscolino and S20i3) in
conjunction with the so-callethterval Rational Series Expansion (see Muscolino and
Sofi, 2013).

This approach yields approximate explicit expressiof interval response statistics
and structural reliability along with their sengities (see Muscolino et al., 2013) with
respect to the uncertain parameters, providinguliseformation to increase the safety
level.
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