
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-6520-4 
 

PanAm Unsaturated Soils 2017 

Dallas, Texas, USA 
12 – 15 November 2017 

 

Editors: 
 
Laureano R. Hoyos 
John S. McCartney 
 
 

Sandra L. Houston 
William J. Likos 

Selected Papers from Sessions of the Second Pan-American 
Conference on Unsaturated Soils 
 
Geotechnical Special Publication Number 300 

Plenary Papers 
 



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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2017) by American Society of Civil Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact American Society of Civil Engineers 
at the address below. 
  
American Society of Civil Engineers 
1801 Alexander Bell Drive 
Reston, VA 20191 
USA 
 
 
Phone:  (800) 548-2723 
Fax:  (703) 295-6333 
 
www.asce.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 



Contents 

Keynote Lectures and First Distinguished Pan American Lecture 

Effect of Initial Conditions on the Interpretation of Soil-Water  
Characteristic Curves (SWCCs) in Geotechnical Engineering .............................. 1 
Delwyn G. Fredlund and Feixia (Cherry) Zhang 

Generalized Elastic Modulus Equation for Unsaturated Soil .............................. 32 
Ning Lu 

A Mechanical Framework for Modelling Soil Compaction .................................. 49 
Bernardo Caicedo 

Failure Mechanisms of Unsaturated Soil Slopes under Rainstorms in  
Rio de Janeiro, Brazil: An Overview ...................................................................... 69 
Tácio M. P. de Campos, Mariana F. B. Motta, Thiago S. Carnavalle,  
Eurípedes do A. Vargas Jr., and Antônio R. M. B. de Oliveira 

Suction-Oedometer Method for Computation of Heave and Remaining  
Heave .......................................................................................................................... 93 
Sandra L. Houston and William N. Houston 

Use of the Net Partial Wetting Factor (NPWF) Method of  
Computation of Remaining Heave: A Forensic Study ........................................ 117 
Sandra L. Houston, Peter A. Stauffer, Michael W. West, Emma L. Bradford,  
and William N. Houston 

Delwyn G. Fredlund Symposium Lectures 

Numerical Analyses for Assessment of Geobarrier System Performance ........ 132 
H. Rahardjo, Q. Zhai, A. Satyanaga, E. C. Leong, C. -L. Wang,  
and Johnny L. -H. Wong 

Empirical Approach for the Use of Unsaturated Soil Mechanics in  
Pavement Design ..................................................................................................... 149 
Claudia E. Zapata 

Spatial Resolution of Degree of Saturation Measurements in Unsaturated 
Transparent Soil Experiments ............................................................................... 174 
G. A. Siemens and R. A. Beddoe 

PanAm Unsaturated Soils 2017 GSP 300 x

© ASCE



Microstructure and Shear Strength of Widely Graded Soils during  
Desaturation ............................................................................................................ 185 
Hongfen Zhao and Limin Zhang 

Fundamentals of Soil Shrinkage ............................................................................ 198 
F. A. M. Marinho 

Simple Approaches for the Application of the Mechanics of Unsaturated  
Soils into Conventional Geotechnical Engineering Practice ............................... 223 
Sai K. Vanapalli and Zhong Han 

State-of-the-Art and State-of-the-Practice Lectures 

Desaturation via Biogenic Gas Formation as a Ground Improvement  
Technique ................................................................................................................ 244 
Leon A. van Paassen, Vinh Pham, Nariman Mahabadi, Caitlyn Hall,  
Elizabeth Stallings, and Edward Kavazanjian Jr. 

Unsaturated Soil Mechanics in Mining ................................................................. 257 
L. A. Oldecop and G. Rodari 

Soil-Atmosphere Interaction in Unsaturated Soils Problem Solving ................. 281 
G. F. N. Gitirana Jr. 

Using Principles of Unsaturated Soil Behavior to Design Water Balance  
Covers for Waste Containment: Case Study ........................................................ 306 
Craig H. Benson 

Compaction and Volume Change Behavior of Embankment Soil ..................... 325 
Gerald A. Miller 

State of the Practice in Mexico and Minnesota to Estimate the Effect of  
Water Content/Suction in Subgrade Soils and Granular Materials .................. 344 
P. Garnica, N. Perez, J. Siekmeier, R. Roberson, and B. Tanquist 
 
 
 
 

PanAm Unsaturated Soils 2017 GSP 300 xi

© ASCE




