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Abstract

For time dependent reliability assessment using simulation, one of the main challenges is to
develop efficient computer algorithms that can generate realistic sample functions on a modest
computing platform. This task is much more difficult than the simulation of random variables
because the realisations must fit the prescribed covariance function besides producing the target
marginal distribution. To ensure sufficient generality for practical applications, the simulation
procedure should be capable of handling: (a) stationary or non-stationary covariance functions, (b)
Gaussian or non-Gaussian marginal distributions, and (c) short or long processes. Aside from
theoretical consistency and generality, computational efficiency is a key practical concern because
the typical practicing engineers will not have access to computational resources beyond a desktop
PC.

This presentation explores the possibility of exploiting the well-known Karhunen-Loeve (K-L)
expansion for simulation of realistic sample functions in a theoretically consistent and
computationally efficient way. Stationary and non-stationary Gaussian processes over any finite
interval can be simulated relatively easily once the basis eigenfunctions are determined. A simple
wavelet-Galerkin numerical scheme could be used to compute these K-L basis functions
(eigensolutions of the prescribed covariance function). Non-Gaussian processes (even highly
skewed ones) can be produced by an iterative algorithm.
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