
INTERNATIONAL CENTRE FOR MECHANICAL SCIENCES 

COURSES AND LECTURES- No. 357 

MODERN ISSUES 
IN NON-SATURATED SOILS 

EDITED BY 

A. GENS 

TECHNICAL UNNERSITY OF CATALUNYA 

P. JOUANNA 

UNIVERSITY OF MONTPELLIER II 

B.A. SCHREFLER 

UNIVERSITY OF PADUA 

SPRINGER - VERLAG @ WIEN- NEW YORK 



CONTENTS 

P age 

Preface 

Chapter l 
Generalized Approach to Heterogeneous Media 
by P. Jouanna and M-A. Abellan ....... ........ ........ ...... ............................. .... .... . 1 

Chapter 2 
Constitutive Laws 
by A. Gens .................................................................................................. 129 

Chapter 3 
Experimental Studies 
by D. Bovet, P. Jouanna, E. Recordon and C. Saix ................................... 159 

Cbapter 4 
Nurnerical Solutions of Thermo-Hydro-Mechanical Problems 
by B.A. Schrejler and L. Simoni ................................................................. 213 

Chapter 5 
Forced and Natura! Convection 
by D. Bo ve t andE. Recordon .............. .. ............ .. ................ .. .............. .. .... 277 

Chapter 6 
Large Scale Road Test 
by E. Record an ...................................................... .................................... 283 

Chapter 7 
Non Saturated Consolidation Under Thermo-Hydro-Mechanical Actions. 
An in Situ Heat Storage Facility in a Clayey Silt 
by M-A. Abel/an, P. Jouanna and C. Saix ............ .. ............................... .. ... 301 

Chapter 8 
Construction and Impoundement of an Earthdam. 
Application of the Coupled Flow-Defoimation Analysis 
of Unsaturated Soils 
by E. Alonso and F. Batlle ............................................. : ........................... 357 

Chapter 9 
Large Strain Static and Dynarnic Hydro-Mechanical Analysis of 
Porous Media 
by E. A. Mero i and B.A. Schrejler .. ...... .. ............ .. ............... .. .. .................... 397 



Chapter lO 
Importance of Boundary Conditions. A Radioactive Storage Case 
by L. Silnoni ...................... ... ..... ....... ........ .......... ........................................ 449 

Chapter li 
Regional Problems: 
Vertically Averaged Modelling. Abano Thermal Problem 
by L. Sin1oni ................. .. .... ... ...... ..... .. ....... .. .... ........ ... .. ... ............................ 461 

Annex 
Some Phenomenological Models of Polyphasic Soils 
by D. Bovet ..... .... .. ... ... ........ .. .... ...... .. ... ... .......... .. .. .. ... .... ... ....... .................. . 475 


