
INTERNATIONAL CENTRE FOR MECHANICAL SCIENCES

COURSES AND LECTURES - No. 462

CHEMO-MECHANICAL COUPLINGS IN
POROUS MEDIA GEOMECHANICS AND

BIOMECHANICS

EDITED BY

BENJAMIN LORET
INSTITUT NATIONAL POLYTECHNIQUE DE GRENOBLE

JACQUES M. HUYGHE
EINDHOVEN UNIVERSITY OF TECHNOLOGY

223
Techntsche Hochschule Darmsiodt
tnstifut fiV Wasserbau und Was5eri--"<.'-.7W:tt

Fochgebiet Wasserrxiv

2 8. OKI. 2009

SpringerWien NewYork



CONTENTS

Influence of pore fluid composition on volume change. Behaviour of
clays exposed to the same fluid as the pore fluid
by C. Di Maio • 1

Consolidation, swelling and swelling pressure induced by exposure of
clays soils to fluids different from the pore fluid
by C. Di Maio 19

Shear strength of clays and clayey soils: the influence of pore fluid
composition
by C. Di Maio 45

Swelling media: concepts and applications
by J.M. Huyghe and P.H.M. Bovendeerd 57

Chemo-mechanical interactions in geological and biological materials:
examples
by B. Loret, A. Gajo and F.M. Simoes 125

Multi-phase multi-species mixtures
by B. Loret and A. Gajo 149

Constitutive equations for homoionic clays
by B. Loret and A. Gajo 165

Constitutive equations for heteroionic clays
by A. Gajo and B. Loret 185

Mass transfer through membranes and generalized diffusion
by A. Gajo and B. Loret 205

Finite element formulation, and .simulations of laboratory tests
by A. Gajo and B. Loret 219

Swelling shales and compacting cakes
by J.D. Sherwood 239

Molecular modelling of pore fluids in clays
by N. Skipper 301

Polyelectrolyte gels: basics, modelling and simulation
by Th. Wallmersperger, B. Kroplin and R. W. Gulch 333


