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Micromechanical computational modeling
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Note presented by Pierre Suquet.

Abstract A modified Terzaghi principle is proposed to describe the influence of locally coupled
electro-chemo-mechanical processes in highly compacted swelling clays upon the form
of the macroscopic modified effective stress principle. The two-scale model is derived
using the homogenization procedure to upscale the microscopic behavior of a two-phase
system composed of clay particles saturated by acompletely dissociated el ectrolyte aqueous
solution. Numerical experiments are performed to illustrate the results in a particular cell
geometry. To cite thisarticle: M.A. Murad, C. Moyne, C. R. Mecanique 330 (2002) 865—
870.
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Modélisation micromécanique des milieux poreux déformables

Résumé Un principe de Terzaghi modifié est proposé pour décrire les phénomenes électro-chimico-
mécaniques couplés dans des argiles gonflantes fortement compactées. Le modéle a deux
échelles utilise la méthode de I"’homogénéisation pour un systeme diphasique composé
de particules d'argile saturées par une solution aqueuse d’'un sel complétement dissocié.
Quel ques résultats numériques illustrent les résultats dans un cas particulier. Pour citer cet
article: M.A. Murad, C. Moyne, C. R. Mecanique 330 (2002) 865-870.
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1. Introduction

The swelling of clay minerals, particularly montmorillonitesis of widespread importancein geotechnical
and geoenvironmental fields. It is of concern to the civil engineer because of the severe structural damage
caused by collapsibleand expansive soils. | n petroleum engineering, boreholeinstability in expansiveshales
is a technical problem in oil and gas drilling in particular using water-based drilling muds. Compacted
swelling clays (bentonites) have received great attention because of their use as sealing materialsto impede
the leakage of radioactive materials from waste repositoriesinto the groundwater supply.
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