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ABSTRACT

Stimulated by the increasing requirement of modelling prdatcalom media as well

as the rapid development of computational power and data starate, past decade,
uncertainty modelling has attracted considerable attentionhén community of
computational mechanics. A highly recommended introductory textlatikhistorical
insights, is Ghanenjl]. Some recent developments of stochastic finite element
modelling can be found i2].

This work focuses on heat conduction in random media which esame to a wide

variety of phenomena in nature and industrial proce#spattial list of such phenomena
includes transport in porous media such as soild apcks, and diffusion through
packed/fluidized beds in chemical engineering amtlear engineering.

First, based omexisting developments in stochastic finite elements, we prdpasew
material model, termeelementary random medidor the modelling of practical
random media such as soils, rocks and composite materiblsandom inclusions. The
macro-scale properties of elementary random media, includiggjarity, stationarity
and ergodicity etc., are also discussed in detail. Therrettently developed Fourier-
Karhunen-Loeve discretization schefle 4] is adopted to decompose the randomness
of the conductivity tensor so that the standard finite efendiscretization can be
applied to construct a stochastic system of linear algele@iations. For large scale
random structures containing a large number of DOFs and arargber of random
variables, the solution of the corresponding stochastic Isyesdem is very challenging
and remains outstanding. Hence, based on the novel joint diagioalizolution
strategy[5], we developed a new numerical solver which is much mdreesit in
dealing with large scale stochastic linear systemser@e numerical examples are
presented to demonstrate the performance of the proposedtgimédamework.
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