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Abstract

The presentation has two parts. The first part develops models for the compliance tensor A(x), x € D, of linear elastic
random materials, where D denotes a specimen domain. The models are matrix-valued random fields which are symmetric
and positive definite at each x € D. Their construction uses the fact that the samples of the real-valued random fields
{Ak(x), x € D} defining the eigenvalues of {A(x), x € D} must be positive in D. Numerical examples are used to illustrate the
implementation of the proposed models. The second part develops estimates for the distribution of extreme material
responses. A thin rectangular plate with random compliance A(x) stretched uniformly in the long direction is used for
illustration. Let {(x), x € D} denote the stress tensor in the plate. Samples of this field are obtained from independent
samples of A(x) as solutions of deterministic elasticity problems. Numerical results are presented for pf (o) = P
(supxeD{z1(x)} > 6), where 21(x) denotes the largest principal stress at x € D. Monte Carlo estimates of small probabilities pf
(o) are not feasible in realistic applications. We propose an alternative method which constructs estimates of pf (o) from a
relatively small number of response samples by using concepts of extreme value theory (EVT). It is shown that the EVT
estimates are stable, accurate, and extrapolate the empirical estimates of this probability beyond data.
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