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Mumeticsl anzlysis of spee Anite clemem methods For the quasi-static thermoelaztic consolidacion
problem of fuid-Alled perons materials is presented for the caze of smopth exact salntions Taking
advamtage of the cxponential decay of the error e the aninal dita with Ui, error estimales
deseribing the loog-time bebesior of e semndiscrete appeosiomation ae presmed and post-
processing techaiques aze peoposed i improve the sconmey of the pore pressore, heat flus, and
etiectve siress approgimadions, £ 1995 Jolem Wiley 8 Sons. I,

. INTRODUCTION

The classical theoy of sothermal guasi-satic consolidaton of saturated porous media was
first formulated by Terzaghi [26] for the one-dimensional case and [ater extended 1o the
three-dimensional anisstropic continua by Biot [7]. Acteally, the hypotheses used in Biot's
ad fe sirugiure can be justificd from the thermaodyoamical point of view osing the rational
approach of the Theory of Mixturcs, In this modem context Green and Stecl [12] and
Crochel and Maghdi [ 10] by exploitation of the restrictions imposed by the Material Frame
Indifference and the Second Law of Thermodynamics, derived constitunive equations 1or
a mixture of an elastic porous mediom and & Newtonian fluid, akmg inie account fme
detormations and theemal effects. Riot"s theory can be recovered by a linearization of the
Eeneral problemy of the Theory of Mixtures in the n-.,ighbmhm:-d of & state free of stress.

Thermoelastic conselulation processes are presenl Inomany prul:lh:ma in peomechanics
such as thermal stresses induced hy water-flood rechnique in sccondary oil recovery,
underground coal conversion, oil shale retortion, and nuclear waste anagement. Sco
123] for illustrative application of the simplied decoupled maodel. An extended Biot's
thermoelastic theary, laking into account the mechanical coupling and neglecting heat
comviechion, is proposed by Schitfman |24, Eurasheghe |15 ] proposed an extended rational
thermoelastic theory for fluid-filled porous matcrials incorporating heat convection, and
applied the maodel in the simolation of an underground periurbation problem of het {cold)
waler imjectton into an infinite porous medioem.
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