
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3018-9 
 

3rd European Conference on 
Unsaturated Soils 
(E-UNSAT 2016) 
 

Paris, France 
12 - 14 September 2016 

Part 1 of 2 

Editors: 
 
P. Delage 
Y.-J. Cui 
S. Ghabezloo 
 

J.-M. Pereira 
A.-M. Tang 

E3S Web of Conferences Volume 9 (2016) 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution license: 
http://creativecommons.org/licenses/by/2.0/  
You are free to: 
Share – copy and redistribute the material in any medium or format. 
Adapt – remix, transform, and build upon the material for any purpose, even commercial. 
The licensor cannot revoke these freedoms as long as you follow the license terms. 
Under the following terms: 
You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you  
or your use. The copyright is retained by the corresponding authors. 
 
Printed by Curran Associates, Inc. (2016) 
  
For additional information, please contact EDP Sciences – Web of Conferences 
at the address below. 
  
EDP Sciences – Web of Conferences 
17, Avenue du Hoggar 
Parc d'Activité de Courtabœuf 
BP 112 
F-91944 Les Ulis Cedex A 
France 
 
Phone:  +33 (0) 1 69 18 75 75 
Fax:  +33 (0) 1 69 28 84 91 
 
contact-edps@webofconferences.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

                      PART 1 
 

UNSATURATED RAILWAY TRACK-BED MATERIALS............................................................................................. 1
Cui Yu-Jun 

 

INVESTIGATION ON CHEMICAL EFFECTS ON GMZ BENTONITE USED AS BUFFER 
MATERIALS ....................................................................................................................................................................... 16

Ye Wei-Min 
 

DETERMINATION OF THE RELATIONSHIP AMONG CAPILLARY PRESSURE, 
SATURATION AND INTERFACIAL AREA: A PORE UNIT ASSEMBLY APPROACH ........................................ 25

Nikooee E., Sweijen T., Hassanizadeh S. Majid 
 

TRANSIENT BOUNDARY CONDITIONS IN THE FRAME OF THM-PROCESSES AT NUCLEAR 
WASTE REPOSITORIES .................................................................................................................................................. 30

Schanz Tom 
 

CHALLENGES IN TREATING EARTHEN CONSTRUCTION MATERIALS AS UNSATURATED 
SOILS ................................................................................................................................................................................... 36

Augarde Charles E., Beckett Christopher T.S., Smith Jonathan C., Corbin Andrew J. 
 

MODELLING SUCTION INSTABILITIES IN SOILS AT VARYING DEGREES OF 
SATURATION..................................................................................................................................................................... 44

Buscarnera Giuseppe, Mihalache Constance 
 

INPUTS FROM IN SITU EXPERIMENTS TO THE UNDERSTANDING OF THE UNSATURATED 
BEHAVIOUR OF CALLOVO-OXFORDIAN CLAYSTONE ........................................................................................ 52

Armand Gilles, Djizanne Hippolyte, Zghondi Jad, de La Vaissière Rémi, Talandier Jean, Conil Nathalie 
 

CRACKING IN DESICCATING SOILS .......................................................................................................................... 63
Ledesma Alberto 

 

ADVANCES IN THE MONITORING OF GEO-STRUCTURE SUBJECTED TO CLIMATE 
LOADING ............................................................................................................................................................................ 71

Tarantino Alessandro, Gallipoli Domenico, Jommi Cristina, Mendes Joao, Capotosto Anastasia, Amabile Alessia, 
Pedrotti Matteo, Pozzato Annarita, Beneš Vojtech, Bottaro Fabio, Denzer Heiner, Boeck Fabian 

 

FABRIC AND CLAY ACTIVITY IN SOIL WATER RETENTION BEHAVIOUR.................................................... 82
Jommi Cristina, Della Vecchia Gabriele 

 

MODELLING AN IN-SITU VENTILATION TEST IN THE ANDRA UNDERGROUND 
RESEARCH FACILITIES ................................................................................................................................................. 93

Collin Frédéric, Talandier Jean, Pardoen Benoit 
 

INDIRECT DETERMINATION OF SOIL WATER CONTENT ................................................................................ 101
Cosenza Philippe 

 

INFILTRATION-INDUCED SLOPE INSTABILITY: A MULTI-SCALE APPROACH.......................................... 107
Casini Francesca, Askarinejad Amin, Springman Sarah M. 

 

SEALEX IN-SITU EXPERIMENTS-PERFORMANCE TESTS OF REPOSITORY SEALS: 
EXPERIMENTAL OBSERVATIONS AND MODELLING......................................................................................... 115

Mokni Nadia, Barnichon Jean-Dominique 
 

TWO-PHASE FLOW EFFECTS ON THE CO2 INJECTION PRESSURE EVOLUTION AND 
IMPLICATIONS FOR THE CAPROCK GEOMECHANICAL STABILITY ........................................................... 122

Vilarrasa Víctor, Carrera Jesús, Olivella Sebastià 
 

CHEMO-PHYSICAL EVOLUTION AND MICROSTRUCTURE FEATURES OF LIME TREATED 
SOILS ................................................................................................................................................................................. 128

Russo Giacomo 
 

CHALLENGES IN MONITORING AND MANAGING ENGINEERED SLOPES IN A CHANGING 
CLIMATE .......................................................................................................................................................................... 134

Hughes Paul N, Hen-Jones Rosalind, Stirling Ross A, Glendinnning Stephanie, Gunn David A, Chambers Jonathon 
E, Dijkstra Tom A, Smethurst Joel, Flesjo Kristine 

 

A STUDY ON THE SATURATION DEGREE DEPENDENCY OF THE SEISMIC BEHAVIOUR 
OF RETAINING WALLS ................................................................................................................................................ 141

Momeni M.J., Habibagahi G., Nikooee E. 
 

STUDY ON VERTICAL PERMEABILITY REGULARITY AND COLLAPSIBILITY OF A LARGE 
THICKNESS LOESS FOUNDATION BY IN-SITU TESTING ................................................................................... 147

Kong Yang, Huang Xuefeng, Ruan Huaining, Zhu Zhende, Shi Chong 
 



EXPERIMENTAL STUDY ON THE COEFFICIENT OF LATERAL EARTH PRESSURE IN 
UNSATURATED SOILS .................................................................................................................................................. 153

Pirjalili Ali, Golshani Aliakbar, Mirzaii Ali 
 

BEARING CAPACITY OF STRIP FOOTINGS ON UNSATURATED SOILS BY THE SLIP LINE 
THEORY............................................................................................................................................................................ 157

Vo Thanh, Russell Adrian 
 

NUMERICAL ANALYSIS OF ENERGY PILES UNDER DIFFERENT BOUNDARY CONDITIONS 
AND THERMAL LOADING CYCLES .......................................................................................................................... 163

Khosravi Ali, Moradshahi Aria, McCartney John S., Kabiri Mirmohammadreza 
 

EFFECT OF PLASTIC SOIL ON A RETAINING WALL SUBJECTED TO SURCHARGE 
LOADING .......................................................................................................................................................................... 169

Al-Juari Khawla, Khattab Suhail, Al-Shamam Mohamed 
 

MACRO-MICROSCOPIC ONE-DIMENSIONAL COMPRESSION OF WET GRANULAR SOILS 
BY EXPERIMENTAL INVESTIGATION ..................................................................................................................... 175

Than Vinh-Du, Aimedieu Patrick, Pereira Jean-Michel, Roux Jean-Noël, Bornert Michel, Tang Anh-Minh 
 

GRAIN SCALE MECHANISMS FOR CAPILLARY COLLAPSE IN A LOOSE UNSATURATED 
PYROCLASTIC SOIL...................................................................................................................................................... 181

Cuomo Sabatino, Moscariello Mariagiovanna, Salager Simon 
 

MICROSTRUCTURE ANALYSIS OF LABORATORY AND IN-SITU COMPACTED SILTS ............................. 187
Russo Giacomo, Rezza Andrea, Mancuso Claudio, Oliviero Vincenzo, D’Onza Francesca, Gallipoli Domenico, 
Wheeler Simon 

 

EFFECT OF PORE-SIZE DISTRIBUTION ON THE COLLAPSE BEHAVIOUR OF 
ANTHROPOGENIC SANDY SOIL DEPOSITS............................................................................................................ 192

Baille Wiebke, Jebeli Alireza, Schanz Tom 
 

SAMPLE SIZE CHOICES FOR XRCT SCANNING OF HIGHLY UNSATURATED SOIL 
MIXTURES........................................................................................................................................................................ 198

Smith Jonathan C., Augarde Charles E. 
 

A MICROSTRUCTURE INSIGHT INTO THE WATER RETENTION PROPERTIES OF THE 
CALLOVO-OXFORDIAN CLAYSTONE...................................................................................................................... 204

Menaceur Hamza, Delage Pierre, Tang Anh Minh, Talandier Jean 
 

STUDY OF THE INFLUENCE OF THE SALINE SOLUTION NACL ON THE POTENTIAL 
COLLAPSE OF SOIL....................................................................................................................................................... 210

Abbeche Khelifa, Bahloul Ouassila, Bahloul Azeddine 
 

VAPOR INTRUSION IN SOILS WITH MULTIMODAL PORE-SIZE DISTRIBUTION ....................................... 215
Alfaro Soto Miguel, Hung Kiang Chang 

 

SEASONAL THERMAL ENERGY STORAGE IN SHALLOW GEOTHERMAL SYSTEMS: 
THERMAL EQUILIBRIUM STAGE ............................................................................................................................. 220

Nowamooz Hossein, Nikoosokhan Saeid, Chazallon Cyrille 
 

EFFECT OF TEMPERATURE ON VOLUME CHANGE BEHAVIOUR OF STATICALLY 
COMPACTED KAOLIN CLAY...................................................................................................................................... 226

Ileme Ogechi, Medero Gabriela, Woodward Peter 
 

EXPLORING ICE CONTENT ON PARTIALLY SATURATED FROZEN SOILS USING 
DIELECTRIC PERMITTIVITY AND BULK ELECTRICAL CONDUCTIVITY MEASUREMENTS ................. 232

Mao Yanxin, Romero Enrique, Gens Antonio 
 

MODELLING THE EFFECTS OF PORE-WATER CHEMISTRY ON THE BEHAVIOUR OF 
UNSATURATED CLAYS ................................................................................................................................................ 238

Lei Xiaoqin, Wong Henry, Fabbri Antonin, Limam Ali, Cheng Y. M. 
 

PROBABILISTIC ASSESSMENT OF PRECIPITATION-TRIGGERED LANDSLIDES: THE 
ROLE OF VEGETATION ............................................................................................................................................... 244

Muñoz Estefanía, Ochoa Andrés, Cordão-Neto Manoel 
 

SEISMIC RESPONSE OF EARTH DAMS CONSIDERING DYNAMIC PROPERTIES OF 
UNSATURATED ZONE................................................................................................................................................... 249

Ariyan M., Habibagahi G., Nikooee E. 
 

THE IMPACT OF SOIL SUCTION VARIATION ON EARTHQUAKE INTENSITY INDICES ........................... 255
Biglari Mahnoosh, Fouladi Farshad, Ashayeri Iman 

 

SOIL-ATMOSPHERE INTERACTION IN UNSATURATED CUT SLOPES ........................................................... 261
Tsiampousi Aikaterini, Zdravkovic Lidija, Potts David M. 

 

SOME EXPERIENCE IN NUMERICAL MODELLING OF UNSATURATED SLOPE 
INSTABILITIES ............................................................................................................................................................... 267

Josifovski Josif, Lenart Stanislav 
 



MODELLING DESICCATION CRACKING IN A HOMOGENOUS SOIL CLAY LAYER: 
COMPARISON BETWEEN DIFFERENT HYPOTHESES ON CONSTITUTIVE BEHAVIOUR ......................... 273

Jommi Cristina, Valimberti Niccolò, Tollenaar Roderick N., Della Vecchia Gabriele, van Paassen Leon A. 
 

SHAKEDOWN MODELING OF UNSATURATED EXPANSIVE SOILS SUBJECTED TO 
WETTING AND DRYING CYCLES .............................................................................................................................. 279

Nowamooz Hossein, Li Kai, Chazallon Cyrille 
 

INVESTIGATION INTO THE ISOTROPIC COMPRESSION OF WET GRANULAR SOILS 
USING DISCRETE ELEMENT METHOD ................................................................................................................... 284

Than Vinh-Du, Roux Jean-Noël, Tang Anh-Minh, Pereira Jean-Michel 
 

NUMERICAL MODELLING OF DESICCATION CRACKING OF CLAYEY SOIL ............................................. 290
Vo Thi Dong, Pouya Ahmad, Hemmati Sahar, Tang Anh Minh 

 

PROPAGATION OF COHESIVE CRACK IN UNSATURATED POROUS MEDIA BY USE OF 
XFEM METHOD .............................................................................................................................................................. 296

Mokhtari Alireza, Haghighi Ehsan Motevalli, Gatmiri Behrouz 
 

SIMPLE NUMERICAL MODEL TO SIMULATE PENETRATION TESTING IN UNSATURATED 
SOILS ................................................................................................................................................................................. 302

Jarast S. Pegah, Ghayoomi Majid 
 

INVERSE ANALYSIS OF CYCLIC CONSTITUTIVE MODELS FOR UNSATURATED SOIL 
UNDER CONSIDERATION OF OSCILLATING FUNCTIONS ................................................................................ 308

Alalade Muyiwa E., Kafle Binod, Wuttke Frank, Lahmer Tom 
 

EFFECT OF HYDRAULIC HYSTERESIS ON DYNAMIC RESPONSE OF UNSATURATED 
SOILS ................................................................................................................................................................................. 313

Shahbodagh B., Khalili N., Alipour Esgandani G. 
 

AN XFEM MODEL FOR HYDRAULIC FRACTURING IN PARTIALLY SATURATED ROCKS ...................... 318
Salimzadeh Saeed, Khalili Nasser 

 

EXPERIMENTAL AND NUMERICAL APPROACHES OF THE HYDRO-MECHANICAL 
BEHAVIOUR OF A QUASI-SATURATED COMPACTED CLAYEY SOIL ............................................................ 324

Li Zhong-Sen, Mahmutovic Dino, Fleureau Jean-Marie, Boutonnier Luc, Monnet Jacques 
 

ELASTOPLASTIC MODEL FOR UNSATURATED, QUASI-SATURATED AND FULLY 
SATURATED FINE SOILS ............................................................................................................................................. 330

Lai Ba Tien, Fabbri Antonin, Wong Henry, Bui Tuan Anh, Branque Denis 
 

THE DETERMINATION OF MODEL DIMENSION FOR AN EMBANKMENT TO STUDY SOIL 
ATMOSPHERE INTERACTION WITH FINITE ELEMENT METHOD ................................................................. 336

An Ni, Hemmati Sahar, Cui Yu-jun, Tang Anh-minh 
 

ANALYSIS OF PASSIVE EARTH THRUST IN AN UNSATURATED SANDY SOIL USING 
DISCONTINUITY LAYOUT OPTIMIZATION ........................................................................................................... 343

Shwan Bestun 
 

MODELLING LARGE DEFORMATION PROBLEMS IN UNSATURATED SOILS ............................................. 349
Yerro Alba, Alonso Eduardo, Pinyol Núria 

 

SUCTION-CONTROLLED DYNAMIC SIMPLE SHEAR APPARATUS FOR MEASUREMENT 
OF DYNAMIC PROPERTIES OF UNSATURATED SOILS....................................................................................... 355

Le Khoa, Ghayoomi Majid 
 

OPTIMISATION OF IN-SITU DRY DENSITY ESTIMATION.................................................................................. 361
Morvan Mathilde, Breul Pierre 

 

EFFECT OF PARTICLE SIZE ON THE MEASUREMENT OF THE APPARENT CONTACT 
ANGLE IN SAND OF VARYING WETTABILITY UNDER AIR-DRIED CONDITIONS ...................................... 367

Saulick Yunesh, Lourenço Sergio, Baudet Béatrice 
 

CHARACTERIZATION OF THE SECONDARY SWELLING OF COMPACTED MARYLAND 
CLAY.................................................................................................................................................................................. 371

Yuan Shengyang, Liu Xianfeng, Sloan Scott, Buzzi Olivier 
 

STRESS-STRAIN RESPONSE OF MALAYSIAN GRANITIC RESIDUAL SOIL GRADE V, 
ACCORDING TO ROTATIONAL MULTIPLE YIELD SURFACE FRAMEWORK .............................................. 377

Saffari Pooya, Md. Noor Mohd Jamaludin, Ashaari Yasmin 
 

INTERPRETING MEASUREMENTS OF SMALL STRAIN ELASTIC SHEAR MODULUS UNDER 
UNSATURATED CONDITIONS .................................................................................................................................... 382

Hasan Ahmed, Wheeler Simon 
 

LOW-COST ALTERNATIVES TO ESTIMATE UNSATURATED SOIL SHEAR STRENGTH 
PARAMETERS ................................................................................................................................................................. 388

Bardanis Michael, Grifiza Sofia 
 

THE CONE PENETRATION TEST IN UNSATURATED SILTY SANDS ................................................................ 394
Yang Hongwei, Russell Adrian 

 



THERMAL VOLUME CHANGE OF UNSATURATED SILT UNDER DIFFERENT STRESS 
STATES AND SUCTION MAGNITUDES ..................................................................................................................... 400

McCartney John S. 
 

STRESS PATH DURING PRESSUREMETER TEST AND LINK BETWEEN SHEAR MODULUS 
AND MENARD PRESSUREMETER MODULUS IN UNSATURATED FINE SOILS ............................................. 406

Savatier Vincent, Savatier Maxime 
 

THE INFLUENCE OF SATURATION ON THE CRACKING PROCESS IN COMPACTED 
DESICCATING CLAYS................................................................................................................................................... 412

Noack Maria, Winkler Paul, Witt Karl Josef 
 

CHARACTERIZATION OF COMPACTED SILTY SAND VIA RELATIVE HUMIDITY-
CONTROLLED TRIAXIAL TESTING.......................................................................................................................... 418

Patil Ujwalkumar D., Hoyos Laureano R., Puppala Anand J. 
 

RECONCILING SOIL-WATER RETENTION PROPERTIES AND SHEAR STRENGTH 
PARAMETERS OF COMPACTED CLAYEY SOILS VIA SUCTION-CONTROLLED RING 
SHEAR TESTING............................................................................................................................................................. 423

Hoyos Laureano R., Yepes Jairo E., Puppala Anand J. 
 

BUILDING THE UPPA HIGH CAPACITY TENSIOMETER .................................................................................... 426
Mendes Joao, Gallipoli Domenico, Boeck Fabian, von Unold Georg, Tarantino Alessandro 

 

CORRESPONDENCE BETWEEN ELECTRICAL RESISTIVITY AND TOTAL SUCTION IN 
COMPACTED KAOLIN CONSIDERING THE PRESENCE OF SALT.................................................................... 432

Dias Ana Sofia, Gingine Vikas, Cardoso Rafaela 
 

STUDY OF THE VARIATION OF B WITH SR ........................................................................................................... 438
Morvan Mathilde, Vernay Mathilde, Breul Pierre 

 

VALIDATION OF A NEW SENSOR TO MEASURE THE CONCENTRATION OF 
POLYETHYLENE GLYCOL FOR UNSATURATED SOIL TESTING..................................................................... 443

Buzzi O., Routley B., Yuan S. 
 

TIME RESPONSE OF TWO TYPES OF POROUS BLOCKS FOR SUCTION MEASUREMENT ....................... 448
Bardanis Michael 

 

EFFECTS OF TESTING TECHNIQUES ON THE SWRC OF A PARTIALLY SATURATED SOIL ................... 454
Zhang Xiwei, Mavroulidou Maria, Gunn Michael J. 

 

INVESTIGATING SOIL WATER RETENTION CHARACTERISTICS AT HIGH SUCTIONS 
USING RELATIVE HUMIDITY CONTROL................................................................................................................ 460

Mantikos Vasileios, Ackerley Steven, Kirkham Andrew, Tsiampousi Aikaterini, Taborda David M.G., Standing 
Jamie 

 

APPLICATION OF FITTING PARAMETERS IN BEST FIT EQUATION .............................................................. 466
Qian Zhai, Rahardjo Harianto 

 

ESTIMATION OF HYDRAULIC CONDUCTIVITY FUNCTION IN UNSATURATED 
PYROCLASTIC SOILS ................................................................................................................................................... 472

Pirone Marianna, Papa Raffaele, Nicotera Marco Valerio, Urciuoli Gianfranco 
 

RESPONSE OF DIFFERENT OSMOTIC MEMBRANES AND CALIBRATION OF A COUPLED 
MODEL CAPTURING THE TEMPERATURE EFFECT FOR THE OSMOTIC METHOD.................................. 478

Yuan Shengyang, Liu Xianfeng, Buzzi Olivier 
 

ERODIBILITY OF SOIL ABOVE THE GROUNDWATER LEVEL: SOME TEST RESULTS ............................. 482
Shidlovskaya Anna, Briaud Jean-Louis, Chedid Mabel, Keshavarz M. 

 

MEASUREMENT OF SOIL SUCTION USING MOIST FILTER PAPER ................................................................ 489
Leong Eng-Choon, Kizza Richard, Rahardjo Harianto 

 

SOIL WATER RETENTION BEHAVIOUR FOR AN INSTRUMENTED EMBANKMENT.................................. 495
Toll D.G., Hughes P.N., Asquith J.D. 

 

ANALYTICAL RELIABILITY ANALYSIS OF SOIL-WATER CHARACTERISTIC CURVE............................. 499
Johari A., Hooshmand Nejad A., Javadi A.A. 

 

INFLUENCE OF STRUCTURE IN THE SOIL-WATER CHARACTERISTIC CURVES OF TWO 
RESIDUAL SOILS OF GRANITE .................................................................................................................................. 505

Heidemann Marcelo, Bressani Luiz A., Gehling Wai Y.Y., Flores Juan A. A., Porto Mattheus S. 
 

EFFECT OF IN SITU AND LABORATORY COMPACTION ON THE RETENTION BEHAVIOUR 
OF A CLAYEY SOIL ....................................................................................................................................................... 511

D’Onza Francesca, Oliviero Vincenzo, Gallipoli Domenico, Mancuso Claudio, Wheeler Simon J. 
 

EXPERIMENTAL DETERMINATION OF THE HYSTERETIC BEHAVIOUR OF SOIL-WATER 
RETENTION CURVE OF SILTY SANDS ..................................................................................................................... 518

Angerer Ludwig, Birle Emanuel 
 

MODELLING OF THE WATER RETENTION CHARACTERISTIC OF DEFORMABLE SOILS ...................... 524
Wang Yu, Sheng Daichao, Ross Keith, Toll David G. 

 



ESTIMATION OF WATER RETENTION BEHAVIOUR OF MX-80 BENTONITE PARTIALLY 
SATURATED WITH SALINE SOLUTION................................................................................................................... 530

Kuusela-Lahtinen Auli, Sinnathamby Gowthaman, Mendez João, Solowski Wojciech T., Gallipoli Domenico, 
Pintado Xavier, Korkiala-Tanttu Leena K. 

 

A THEORETICAL RETENTION MODEL FOR UNSATURATED UNIFORM AND GRADED 
SOILS ................................................................................................................................................................................. 536

Monnet Jacques, Mahmutovic Dino, Boutonnier Luc, Taïbi Saïd, Hoang Ngoc Lan 
 

COMPARISON OF SOIL WATER RETENTION CURVES FOR SANDY CLAY, OBTAINED 
USING DIFFERENT LABORATORY TESTING METHODS.................................................................................... 542

Osinski Piotr, Toll David, Koda Eugeniusz 
 

CLASSIFICATION, SOIL-WATER CHARACTERISTIC CURVE AND SWELLING/COLLAPSE 
BEHAVIOUR OF THE NICOSIA MARL, CYPRUS.................................................................................................... 547

Loukidis Dimitrios, Bardanis Michael, Lazarou Georgia 

 
PART 2 

 
A VOID RATIO DEPENDENT WATER RETENTION CURVE MODEL INCLUDING 
HYDRAULIC HYSTERESIS........................................................................................................................................... 553

Pasha Amin Y., Khoshghalb Arman, Khalili Nasser 
 

WATER REPELLENT SOILS: THE CASE FOR UNSATURATED SOIL MECHANICS ...................................... 559
Beckett Christopher, Fourie Andy, Toll David 

 

WATER RETENTION BEHAVIOUR OF COMPACTED BENTONITES: EXPERIMENTAL 
OBSERVATIONS AND CONSTITUTIVE MODEL..................................................................................................... 565

Dieudonne Anne-Catherine, Gatabin Claude, Talandier Jean, Collin Frédéric, Charlier Robert 
 

AGGREGATE SIZE EFFECT ON THE WATER RETENTION PROPERTIES OF A LIME-
TREATED COMPACTED SILT DURING CURING ................................................................................................... 571

Wang Yejiao, Cui Yu-Jun, Tang Anh Minh, Benahmed Nadia 
 

STUDY OF THE HYDRIC BEHAVIOUR OF DOUBLE-LAYERED COLUMNS OF 
UNSATURATED SOILS - ANALYSIS OF WATER AND SUCTION PROFILES DURING 
INFILTRATION TESTS .................................................................................................................................................. 575

Alimi Ichola Ibrahim, Gaidi Laouni 
 

NUMERICAL MODELLING OF INFILTRATION PROFILES IN THE SILT TLEMCEN 
\(ALGERIA\)...................................................................................................................................................................... 581

Zadjaoui Abdeldjalil 
 

NETWORK MODELLING OF FLUID RETENTION BEHAVIOUR IN UNSATURATED SOILS ....................... 587
Athanasiadis Ignatios, Wheeler Simon J., Grassl Peter 

 

ON THE MECHANISMS AND KINETICS OF EVAPORATION OF A COMPACTED SILT ............................... 593
Mpawenayo Régis, Debaste Frédéric, Douzane Madjid, Gerard Pierre 

 

IMPLICATIONS OF THE ATMOSPHERE-SOIL INTERACTION FOR THE DESIGN OF EARTH 
RETAINING STRUCTURES .......................................................................................................................................... 599

Ruge Juan Carlos, Colmenares Julio E., da Cunha Renato P., Mašín David 
 

EFFECT OF WETTING-DRYING CYCLES ON SOIL DESICCATION CRACKING BEHAVIOUR.................. 605
Tang Chao-Sheng, Cui Yu-Jun, Shi Bin, Tang Anh-Minh, An Ni 

 

EVALUATION OF THE EFFECT OF LAND VEGETATION COVER ON WATER AND ENERGY 
BALANCE OF AN UNSATURATED PYROCLASTIC COVER ................................................................................ 611

Reder Alfredo, Rianna Guido, Pagano Luca 
 

DESCRIPTION OF A FIELD TEST INVOLVING CRACKING IN A DRYING SOIL ........................................... 617
Cordero Josbel, Cuadrado Agustín, Prat Pere, Ledesma Alberto 

 

DESIRABLE LEAF TRAITS FOR HYDROLOGICAL REINFORCEMENT OF SOIL.......................................... 623
Boldrin D., Leung A.K., Bengough A.G. 

 

INFLUENCE OF ATMOSPHERIC CONDITIONS ON THE STRENGTH OF UNSTABILIZED 
EARTHEN CONSTRUCTIONS ...................................................................................................................................... 629

Gerard Pierre, Mahdad Mohamed, Robert Alexandre, François Bertrand 
 

IMPROVED CLIMATIC CHAMBER FOR DESICCATION SIMULATION........................................................... 635
Lozada Catalina, Caicedo Bernardo, Thorel Luc 

 

AGEING EFFECT ON SWELL, SHRINKAGE AND FLEXURAL STRENGTH OF SAND AND 
WASTE MARBLE POWDER STABILIZED EXPANSIVE SOIL .............................................................................. 641

Oncu Serife, Bilsel Huriye 
 

FEASIBILITY STUDY OF A NEW UNSATURATED THREE-LAYER LANDFILL COVER 
SYSTEM............................................................................................................................................................................. 647

Coo Jason Lim, So Pui San, Chen Bruce, Chao Zhou, Ng Charles Wang Wai 
 



EXPERIMENTAL STUDY OF GAS BREAKTHROUGH AND EMISSION IN AN UNSATURATED 
CLAY LANDFILL COVER ............................................................................................................................................. 653

Chen Z. K., Coo J. L., Ng C. W. W. 
 

TESTING SURFACTANTS AS ADDITIVES FOR CLAY IMPROVEMENT: COMPACTION AND 
SUCTION EFFECTS ........................................................................................................................................................ 659

Jones Nathan, Lourenço Sérgio D.N., Paul Alison 
 

STUDY OF THE MICROSTRUCTURE OF A COLLAPSIBLE SOIL FLOODED WITH NACL 
SALINE .............................................................................................................................................................................. 663

Bahloul Ouassila, Abbeche Khelifa, Bahloul Azeddine 
 

INFLUENCE OF SATURATION DEGREE AND ROLE OF SUCTION IN UNSATURATED SOILS 
BEHAVIOUR: APPLICATION TO LIQUEFACTION ................................................................................................ 667

Vernay Mathilde, Morvan Mathilde, Breul Pierre 
 

EFFECTS OF LOADING FREQUENCY ON CYCLIC PARAMETERS OF UNSATURATED 
ZENOZ KAOLIN .............................................................................................................................................................. 673

Mojezi Mohsen, Biglari Mahnoosh, Jafari Mohammad Kazem 
 

EFFECT OF VERY HIGH COMPACTION PRESSURES ON THE PHYSICAL AND 
MECHANICAL PROPERTIES OF EARTHEN MATERIALS ................................................................................... 678

Bruno Agostino Walter, Gallipoli Domenico, Perlot Céline, Mendes Joao 
 

LIME STABILIZATION OF EXPANSIVE SOIL FROM SERGIPE - BRAZIL ....................................................... 684
Leite Rafaella, Cardoso Rodrigo, Cardoso Carlos, Cavalcante Erinaldo, de Freitas Osvaldo 

 

UNCONFINED STRENGTH OF AN UNSATURATED RESIDUAL SOIL STRUCK LIGHTNING ..................... 689
Carnavale Thiago de S., Motta Mariana F.B., de Campos Tácio. M.P., Alves Haimon D.L., de Oliveira Antônio 
R.M.B., Martins Hélvio J.A. 

 

EXPERIMENTAL STUDY OF THE HYDRO-MECHANICAL BEHAVIOUR OF UNSATURATED 
ARGILLACEOUS ROCKS .............................................................................................................................................. 695

Espitia Jairo Martin, Caicedo Bernardo, Vallejo Luis 
 

RHEOLOGY OF WET GRANULAR MATERIALS IN SHEAR FLOW: EXPERIMENTS AND 
DISCRETE SIMULATIONS............................................................................................................................................ 701

Badetti Michel, Fall Abdoulaye, Roux Jean-Noël 
 

SETTLEMENTS IN UNSATURATED GRANULAR SOILS INDUCED BY CHANGES IN 
SATURATION AND SUCTION ...................................................................................................................................... 707

Milatz Marius, Törzs Tom, Grabe Jürgen 
 

RELATING SHEAR STRENGTH OF UNSATURATED SOILS WITH CAPILLARY WATER 
RETENTION CURVE ...................................................................................................................................................... 714

Zhou Annan, Sheng Daichao 
 

EVALUATION OF SWELL BEHAVIOUR OF EXPANSIVE CLAYS FROM SPECIFIC 
MOISTURE CAPACITY.................................................................................................................................................. 720

Pino Alejandro, Pedarla Aravind, Puppala Anand, Hoyos Laureano R 
 

HYDRO-MECHANICAL PATHS WITHIN UNSATURATED COMPACTED SOIL FRAMED 
THROUGH WATER RETENTION SURFACES.......................................................................................................... 725

Pelizzari Benjamin, Kontogianni Apostolia, Salager Simon, Ple Olivier 
 

HYDROMECHANICAL BEHAVIOR OF A QUASI-SATURATED COMPACTED SOILS ON 
DRYING-WETTING PATHS-EXPERIMENTAL AND NUMERICAL APPROACHES ......................................... 731

Andriantrehina Soanarivo Rinah, Mahmutovic Dino, Taibi Saïd, Boutonnier Luc, Fleureau Jean-Marie 
 

HYDRO-MECHANICAL BEHAVIOUR OF SANDY SILT UNDER GENERALISED STRESS 
CONDITIONS ................................................................................................................................................................... 737

Romero Enrique, Cárdenas Octavio E., Lloret Antonio, Weber Rodrigo C. 
 

AN EXPERIMENTAL INVESTIGATION OF THE INDEPENDENT EFFECT OF SUCTION AND 
DEGREE OF SATURATION ON VERY SMALL-STRAIN STIFFNESS OF UNSATURATED 
SAND .................................................................................................................................................................................. 743

Pagano Arianna, Tarantino Alessandro, Bagheri Meghdad, Rezania Mohammad, Sentenac Philippe 
 

INFLUENCE OF EFFECTIVE STRESS ON SWELLING PRESSURE OF EXPANSIVE SOILS .......................... 747
Baille Wiebke, Lang Linzhi, Tripathy Snehasis, Schanz Tom 

 

THE INFLUENCE OF WETTING AND DRYING PATHS ON THE SHEAR STRENGTH OF A 
SILTY CLAYEY COMPACTED SOIL .......................................................................................................................... 752

Matuella Matheus, Núñez Washington, Gehling Wai Ying Yuk, Weber Rodrigo, Fedrigo Wiliam, Porto Mattheus, 
Delongui Lucas 

 

CHARACTERIZING THE VARIATION OF SMALL STRAIN SHEAR MODULUS FOR SILT 
AND SAND DURING HYDRAULIC HYSTERESIS .................................................................................................... 757

Khosravi Ali, Rahimi Mehrzad, Shahbazan Parisa, Pak Ali, Gheibi Amin 
 



STUDY ON THE STRESS PATH DEPENDENCY OF COLLAPSE BEHAVIOR OF GORGAN 
LOESS IMPLEMENTING UNSATURATED OEDOMETER DEVICES .................................................................. 763

Haeri S. Mohsen, Beigi Majid, Saberi Saeed, Akbari Garakani Amir 
 

SUCTION CONTROLLED DRYING AND WETTING CYCLE EFFECTS ON THE 
VOLUMETRIC BEHAVIOUR OF A LIME-TREATED HIGH PLASTICITY CLAY............................................. 769

Rosone Marco, Airò Farulla Camillo, Ferrari Alessio, Torta Claudio, Celauro Clara 
 

ANISOTROPIC BEHAVIOUR OF COMPACTED CLAYEY SILT SUBJECTED TO 
HYDROMECHANICAL PATHS .................................................................................................................................... 775

Buenfil Carlos, Romero Enrique, Lloret Antonio, Gens Antonio 
 

PREDICTING THE VOLUMETRIC VARIATION DUE TO CHANGES IN SUCTION, APPLIED 
STRESS AND SWELLING PRESSURE ........................................................................................................................ 781

Galaviz-González Roberto, Horta Jaime, Rojas Eduardo, de la Luz Pérez-Rea María, Robles-Sotelo Jaime 
 

CREEP RESPONSE IN SHEAR OF CLAYEY GEO-MATERIALS UNDER SATURATED AND 
UNSATURATED CONDITIONS .................................................................................................................................... 787

Mohd Nazer Nor Shahidah, Tarantino Alessandro 
 

APPLICATION OF A MULTI-SCALE FORM OF TERZAGHI’S EFFECTIVE STRESS 
PRINCIPLE FOR UNSATURATED EXPANSIVE CLAYS TO SIMULATE HYDRO-
MECHANICAL BEHAVIOR DURING HYDRATION ................................................................................................ 792

Mainka Julia, Murad Marcio A., Tran Van Duy, Le Tien Dung, Moyne Christian 
 

RAINFALL-INDUCED LANDSLIDES IN QUATERNARY SOILS IN NORWAY .................................................. 799
Heyerdahl Håkon 

 

EFFECTS OF SOIL-VEGETATION-ATMOSPHERE INTERACTION ON THE STABILITY OF A 
CLAY SLOPE: A CASE STUDY..................................................................................................................................... 805

Pedone Giuseppe, Tsiampousi Aikaterini, Cotecchia Federica, Zdravkovic Lidija 
 

ESTIMATION OF THE VARIATION OF MATRIC SUCTION WITH RESPECT TO DEPTH IN A 
VERTICAL UNSATURATED SOIL TRENCH ASSOCIATED WITH RAINFALL INFILTRATION .................. 809

Oh Won Taek, Vanapalli Sai K., Qi Shunchao, Han Zhong 
 

EFFECTS OF RAINFALL CHARACTERISTICS ON THE STABILITY OF TROPICAL 
RESIDUAL SOIL SLOPE ................................................................................................................................................ 815

Rahardjo Harianto, Satyanaga Alfrendo, Leong Eng Choon 
 

THE IMPACT OF HYDROLOGICAL PARAMETERS ON MODELLING SLOPE SAFETY 
FACTOR TOWARDS SHALLOW LANDSLIDES: A CASE STUDY FROM OLTREPÒ PAVESE ...................... 821

Bordoni M., Meisina C., Valentino R., Persichillo M.G., Bittelli M., Chersich S. 
 

FIELD INSTRUMENTATION FOR PERFORMANCE ASSESSMENT OF GEOBARRIER 
SYSTEM............................................................................................................................................................................. 827

Rahardjo Harianto, Qian Zhai, Satyanaga Alfrendo, Leong Eng Choon, Wang Chien Looi, Wong Johnny Liang 
Heng 

 

DEGREE OF SATURATION EFFECT ON THE GROUT-SOIL INTERFACE SHEAR STRENGTH 
OF SOIL NAILING........................................................................................................................................................... 833

Wang Qiong, Ye Xinyu, Wang Shanyong, Sloan Scott William, Sheng Daichao 
 

GOVERNING FAILURE MODE OF UNSATURATED SOIL SLOPES UNDER RAINWATER 
INFILTRATION ............................................................................................................................................................... 838

Huang Wengui, Leong Eng-Choon, Rahardjo Harianto 
 

ANALYSIS OF A RAINFALL-TRIGGERED LANDSLIDE AT REST AND BE THANKFUL IN 
SCOTLAND ....................................................................................................................................................................... 844

Balzano Brunella, Tarantino Alessandro, Ridley Andrew 
 

NUMERICAL ANALYSIS OF THE STABILITY OF INHOMOGENEOUS SLOPES 
CONSIDERING PARTIALLY SATURATED CONDITIONS..................................................................................... 850

Pichler Patrick P., Schweiger Helmut F. 
 

CHARACTERISTICS OF FAILURE MASS AND SAFETY FACTOR DURING RAINFALL OF AN 
UNSATURATED SLOPE ................................................................................................................................................. 856

Le Thi Minh Hue, Gallipoli Domenico, Sanchez Marcelo, Wheeler Simon 
 

RAINFALL SEASONALITY ON LANDSLIDE PROBABILITY: A MODELLING APPROACH ......................... 863
Muñoz Estefanía, Ochoa Andréls 

 

NUMERICAL SIMULATION OF RAINFALL TESTS ON SMALL-SCALE SLOPE MODEL.............................. 868
Hamrouni Fakher, Trabelsi Houcem, Jamei Mehrez 

 

SIMULATION OF WATER MOVEMENT AND ITS DISTRIBUTION IN A SOIL COLUMN 
UNDER A WATER SOURCE USING PORE - SCALE NETWORK MODELLING................................................ 874

Samadianfard Saeed, Nazemi Amir Hossein, Sadraddini Ali Ashraf 
 

ON THE HYDROLOGICAL PROPERTIES OF MOUNTAIN SOILS, FROM MEASUREMENT TO 
THE GEOTECHNICAL IMPLICATIONS .................................................................................................................... 880

Barontini Stefano, Grossi Giovanna, Peli Marco, Ranzi Roberto, Bacchi Baldassare 
 



MOISTURE MIGRATION DURING LOADING AND SHEARING OF UNSATURATED SAND......................... 886
Shwan Bestun 

 

VOLUMETRIC WATER CONTENT MEASUREMENT PROBES IN EARTH-DAM 
CONSTRUCTION............................................................................................................................................................. 892

Bardanis Michael 
 

EVALUATION OF EMPIRICAL METHODS FOR ESTIMATING POTENTIAL EVAPORATION 
VALUES IN NORTHEAST FRANCE ............................................................................................................................ 898

Bicalho Kátia Vanessa, Camporez Araujo Larissa, Cui Yu-Jun, Teixeira Dantas Bruno 
 

FORMULATION OF A PHASE FIELD MODEL OF MULTIPHASE FLOW IN DEFORMABLE 
POROUS MEDIA .............................................................................................................................................................. 903

Sciarra Giulio 
 

ESTIMATION OF THE EMPIRICAL MODEL PARAMETERS OF UNSATURATED SOILS............................. 908
Bouchemella Salima, Alimi Ichola Ibrahim, Séridi Ahcéne 

 

A NEW MECHANISM OF CANOPY EFFECT IN UNSATURATED FREEZING SOILS...................................... 914
Teng Jidong, Zhang Sheng, He Zuoyue, Sheng Daichao 

 

MODELLING OF IMBIBITION PROCESS IN AN EMBANKMENT SCALE MODEL......................................... 920
Rotisciani Giada M., Casini Francesca, Desideri Augusto, Sciarra Giulio 

 

NUMERICAL STUDY ON THE INFLUENCE OF ENTRAPPED AIR BUBBLES ON THE TIME-
DEPENDENT PORE PRESSURE DISTRIBUTION IN SOILS DUE TO EXTERNAL CHANGES IN 
WATER LEVEL................................................................................................................................................................ 926

Ausweger Georg M., Schweiger Helmut F. 
 

MODELLING OF COUPLED HEAT AND MOISTURE FLOWS AROUND A BURIED 
ELECTRICAL CABLE .................................................................................................................................................... 932

Eslami Hossein, Cuisinier Olivier, Masrouri Farimah 
 

A FINITE STRAIN ELASTOPLASTIC CONSTITUTIVE MODEL FOR UNSATURATED SOILS 
INCORPORATING MECHANISMS OF COMPACTION AND HYDRAULIC COLLAPSE ................................. 938

Nakamura Keita, Kikumoto Mamoru 
 

DEVELOPMENT OF A COUPLED THERMO-HYDRO-MECHANICAL DOUBLE STRUCTURE 
MODEL FOR EXPANSIVE SOILS ................................................................................................................................ 944

Mašín David 
 

INCORPORATING ANISOTROPY IN THE BARCELONA BASIC MODEL ......................................................... 950
Al-Sharrad Muayad A., Gallipoli Domenico 

 

IDENTIFICATION OF POTENTIAL STRAIN HETEROGENEITIES DURING WETTING-
INDUCED COMPACTION.............................................................................................................................................. 957

Mihalache Constance, Buscarnera Giuseppe 
 

PLASTO-DAMAGE MODELLING FOR SEMI-BRITTLE GEOMATERIALS ....................................................... 963
Alizadeh Ali, Gatmiri Behrouz 

 

AN EFFECTIVE STRESS APPROACH FOR HYDRO-MECHANICAL COUPLING OF 
UNSATURATED SOILS .................................................................................................................................................. 969

Arroyo Hiram, Rojas Eduardo, Arroyo José 
 

MODELLING OF WETTING TESTS FOR A NATURAL PYROCLASTIC SOIL .................................................. 975
Moscariello Mariagiovanna, Cuomo Sabatino, Manzanal Diego, Foresta Vito, Pastor Manuel 

 

FULLY UNDRAINED CYCLIC LOADING SIMULATION ON UNSATURATED SOILS USING 
AN ELASTOPLASTIC MODEL FOR UNSATURATED SOILS ................................................................................ 981

Komolvilas Veerayut, Kikumoto Mamoru 
 

ESSENTIAL FEATURES OF COMPACTED SILTY SAND BEHAVIOR VIA SUCTION-
CONTROLLED TRIAXIAL TESTING.......................................................................................................................... 987

Patil Ujwalkumar D., Hoyos Laureano R., Puppala Anand J. 
 

A CONSTITUTIVE MODEL FOR UNSATURATED SOILS BASED ON A COMPRESSIBILITY 
FRAMEWORK DEPENDENT ON SUCTION AND DEGREE OF SATURATION ................................................. 993

Sitarenios Panagiotis, Kavvadas Michael 
 

PREDICTION OF WETTING-INDUCED VOLUME CHANGE BEHAVIOUR OF COMPACTED 
UNSATURATED SOILS IN THE CONTEXT OF THE MPK FRAMEWORK......................................................... 999

Abeyrathne Arunodi, Kodikara Jayantha, Bui Ha 
 

CHANGES IN THE MICROSTRUCTURE OF COMPACTED BENTONITE CAUSED BY 
HEATING AND HYDRATION ..................................................................................................................................... 1003

Villar M.V., Gutiérrez-Rodrigo V., Iglesias R.J., Campos R., Gutiérrez-Nebot L. 
 

INVESTIGATION ON CREEP BEHAVIOR OF GEO-MATERIALS WITH SUCTION CONTROL 
TECHNIQUE................................................................................................................................................................... 1009

Nishimura Tomoyoshi 
 



INVESTIGATION ON HYDRAULIC PROPERTIES OF COMPACTED GMZ BENTONITE USED 
AS BUFFER/BACKFILL MATERIAL......................................................................................................................... 1015

Ye W. M., Xin Q., Chen B., Chen Y.G., Cui Y. J. 
 

STRESS RELEASE AND SUCTION GENERATION IN THE CALLOVO-OXFORDIAN 
CLAYSTONE .................................................................................................................................................................. 1021

Delage Pierre, Menaceur Hamza, Tang Anh Minh, Talandier Jean 
 

HYDRO-MECHANICAL MODELLING OF MX-80 BENTONITE: ONE DIMENSIONAL STUDY .................. 1026
Abed Ayman A., Laitinen Mika, Lämsä Joni, Harjupatana Tero, Solowski Wojciech T., Kataja Markku 

 

STUDY ON GMZ BENTONITE-SAND MIXTURE BY UNDRAINED TRIAXIAL TESTS .................................. 1032
Sun Wen-jing, Chen Chao, Liu Shi-qing, Sun De-an, Liang Xue-hai, Tan Yun-Zhi, Fatahi Behzad 

 

INVESTIGATION OF THE INFLUENCE OF ANIMAL BURROWING ON THE FAILURE OF 
THE LEVEE OF SAN MATTEO ALONG THE SECCHIA RIVER......................................................................... 1038

Taccari Maria Luisa, van der Meij Raymond 
 

ON THE ROLE OF PARTIALLY SATURATED SOIL STRENGTH IN THE STABILITY 
ANALYSIS OF A RIVER EMBANKMENT UNDER STEADY-STATE AND TRANSIENT 
SEEPAGE CONDITIONS .............................................................................................................................................. 1044

Gottardi Guido, Gragnano Carmine Gerardo 
 

SWELLING AND COLLAPSE OF COMPACTED SOILS TO BE USED AS EARTH DAM CORES ................. 1050
Bardanis Michael, Grifiza Sofia 

 

DISTRIBUTION OF PORE WATER PRESSURE IN AN EARTHEN DAM CONSIDERING 
UNSATURATED-SATURATED SEEPAGE ANALYSIS........................................................................................... 1056

Venkatesh Kumar, Karumanchi Siva Ram 
 

RELIABILITY ANALYSIS OF FLOOD EMBANKMENTS TAKING INTO ACCOUNT A 
STOCHASTIC DISTRIBUTION OF HYDRAULIC LOADING ............................................................................... 1061

Amabile Alessia, Cordão-Neto Manoel P., De Polo Fabio, Tarantino Alessandro 
 

CONCEPTUAL CONSIDERATIONS OF EVALUATE INTERNAL EROSION PHENOMENON 
VIA NO-EROSION FILTER TEST AND CONTINUING EROSION FILTER TEST............................................ 1067

Ramos-Rivera Johnatan, Echeverri-Ramirez Oscar 
 

STUDY OF CHEMICAL-MINERALOGICAL PROPERTIES OF MODIFIED SOILS WITH 
POLYMERS ADDITION ............................................................................................................................................... 1072

Patricio Jonny, Rodrigues John Kennedy, Lucena Léda Christiane 
 

MODELING OF UNSATURATED GRANULAR MATERIALS IN FLEXIBLE PAVEMENTS .......................... 1076
Gu Fan, Luo Xue, Zhang Yuqing, Lytton Robert, Sahin Hakan 

 

EXPERIENCES FROM IN-SITU MONITORING OF PAVEMENT UNDER WEATHER 
CONDITIONS CHANGE ............................................................................................................................................... 1082

Likar Barbara, Lenart Stanislav, Fifer Bizjak Karmen, Tang Anh Minh 
 

A SITE ASSESSMENT OF PAVEMENT CRACKING IN A DROUGHT ENVIRONMENT: A CASE 
HISTORY......................................................................................................................................................................... 1088

Nevels James B. Jr., Clarke Christopher R., Chen Lizhou, Bulut Rifat 
 

WATER BALANCE OF AN EARTH FILL BUILT OF ORGANIC CLAY ............................................................. 1093
Birle Emanuel, Heyer Dirk 

 

EARTHWORK LABORATORY TESTS AND SUCTION – EXPERIMENTAL AND NUMERICAL 
APPROACH .................................................................................................................................................................... 1098

Mahmutovic Dino, Andriantrehina Soanarivo Rinah, Boutonnier Luc, Monnet Jacques, Taibi Saïd, Dubreucq 
Thierry 

 

BEHAVIOR OF RAILROADS ON SHRINK-SWELL SOILS................................................................................... 1104
Wang Dong, Sánchez Marcelo, Briaud Jean-Louis 

 

Author Index 




