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Preface 

 

Geo-engineers and geo-scientists have been playing a major role in providing, 

protecting, and preserving infrastructure and the environment. Many innovative 

technologies and practices are constantly being developed and implemented. 

Evolving global climate change and exploding world population are leading to major 

concerns such as extreme geohazards, increased environmental pollution, and rapid 

depletion of natural resources. These new challenges can be addressed with new and 

innovative concepts, materials, energy sources, technologies, and practices. 

Sustainability and resiliency have become essential in the development of new 

materials and infrastructure systems. Geo-Chicago 2016: Sustainability, Energy, and 

the Environment held in Chicago August 14-18, 2016, provided a unique opportunity 

to highlight recent advances, new directions, and opportunities for sustainable and 

resilient approaches to design and protect infrastructure and the environment.  

 

The Geo-Chicago 2016 Conference attracted a significant amount of interest and in 

the end more than 350 papers were accepted for publication. The papers are divided 

into five Geotechnical Special Publications (GSPs) that capture the multidisciplinary 

aspects and challenges of sustainability and resiliency, energy and the 

geoenvironment. 

 

The first GSP, Sustainability and Resiliency in Geotechnical Engineering, addresses 

major broad issues related to sustainability and resilience in geotechnical and 

geoenvironmental engineering, including carbon sequestration as well as 

characterization, analysis, monitoring, and response to geohazards and natural 

disasters, including earthquakes and landslides. Advances in emerging technologies 

and materials such as bio-mediated soils and nanomaterials are also presented.   

The second GSP, Geotechnics for Sustainable Energy, tackles the new and innovative 

ways of storing and extracting energy in and from geotechnical media and structures 

such as shallow and deep ground, piles and foundations, and landfills. The second 

GSP also presents the challenges of the energy storage and extraction at the field and 

lab scales as well as its numerical and experimental modeling. 

The third GSP, Sustainable Geoenvironmental Systems, addresses recent advances in 

landfill engineering and geosynthetics used for geoenvironmental systems, as well as 

advances in sustainable barrier materials and systems. The third GSP also presents 

studies into slopes, dikes, and embankment, the application of ground improvement in 

geoenvironmental applications, and the geoengineering of mine wastes and industrial 

byproducts. 
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The fourth GSP, Sustainable Materials and Resource Conservation, describes the 

properties and applications of new, recycled, and residual materials, 

detailed/improved characterization of soils with laboratory and field testing methods, 

and effects of chemicals and other environmental factors on properties and behavior 

of soils. The fourth GSP also presents the approaches and use of modeling and 

simulations in geoengineering. 

The fifth GSP, Sustainable Waste Management and Remediation, addresses various 

aspects of remediation, contaminated materials, containment, policy, and education. 

In addition, international perspectives are included to provide further context on 

challenges and innovations in geoenvironmental engineering on a global scale. 

Following standards of practice of the Geo-Institute of the American Society of Civil 

Engineers, each paper published in these Geotechnical Special Publication (GSPs) 

was peer reviewed by at least two anonymous, qualified, technical reviewers (and in 

some cases three or four reviewers) and selected for publication by the proceedings 

editors. An advanced document management service was utilized in order to assure 

anonymity and maintain uniformity of standards. As such, the papers contained in 

these proceedings are eligible for discussion in the ASCE Journal of Geotechnical and 

Geoenvironmental Engineering and for ASCE awards. 

 

The Editors 

 

Nazli Yesiller, Ph.D., A.M.ASCE, Global Waste Research Institute / California 

Polytechnic State University, San Luis Obispo 
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Krishna R. Reddy, Ph.D., P.E., D.GE, F.ASCE, University of Illinois at Chicago 

Geo-Chicago 2016 GSP 270 iv

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf


Acknowledgments 

 
The success of Geo-Chicago 2016 is credited to the session chairs and authors of the 

technical papers and also plenary session presenters for their valuable contributions to 

the geotechnical literature. The commendable quality of the Conference�s technical 

content and these proceedings are also the result of the efforts of the hundreds of 

reviewers. We thank the session chairs, authors and reviewers for generously 

contributing their valuable time and expertise, in many cases, under time pressure and 

demanding deadlines. 

 

The following individuals served as the conference program committee. They deserve 

special acknowledgment and recognition for their extraordinary efforts in making this 

Conference a reality and a resounding success:  

• Conference Chair � Krishna R. Reddy, University of Illinois at Chicago 

• Conference Co-Chair/Workshops Co-Chair � Nazli Yesiller, Global Waste 

Research Institute / California Polytechnic State University, San Luis Obispo 

• Technical Program Chairs � Dimitrios Zekkos, University of Michigan; Arvin 

Farid, Boise State University and Anirban De, Manhattan College 

• Short Courses Chair � Michael A. Malusis, Bucknell University 

• Workshops Chair � James L. Hanson, California Polytechnic State University, 

San Luis Obispo 

• Technical Tours/Social Program Co-Chairs � Doug Hermann, Independent 

Consultant; and Dhooli Raj, Collins Engineers, Inc. 

• Sponsorships and Exhibits Co-Chairs � Carsten H. Floess, AECOM and 

Charles Wilk, ALLU Group, Inc. 

• G-I TCC Liaison � Susan E. Burns, Georgia Institute of Technology 
 

The Editors sincerely appreciates the help and patience of Ms. Helen Cook and Mr. 

Brad Keelor of Geo-Institute of the ASCE for their help in managing the paper 

submissions and organization of the conference. 

 

We hope that these GSPs will serve as valuable references to all working in 

geoengineering. 

 

The Editors 

Nazli Yesiller, Ph.D., A.M.ASCE, Global Waste Research Institute / California 

Polytechnic State University, San Luis Obispo 

Dimitrios Zekkos, Ph.D., P.E., M.ASCE, University of Michigan 

Arvin Farid, Ph.D., P.E., M.ASCE, Boise State University 

Anirban De, Ph.D., P.E., M.ASCE, Manhattan College 

Krishna R. Reddy, Ph.D., P.E., D.GE, F.ASCE, University of Illinois at Chicago 

Geo-Chicago 2016 GSP 270 v

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf


LIST OF SESSION CHAIRS 

Michel Aubertin 

Susan E. Burns 

Halil Ceylan 

Fleur Loveridge 

Melissa E. Landon 

Joan M. Larrahondo 

Enad Mahmoud 

John McCartney 

Debakanta Mishra 

Guillermo Narsilio 

Cassandra J. 

Rutherford 

Marcelo Sanchez 

Nina Stark 

Xinbao Yu 

Xiong (Bill) Yu

 

 

LIST OF REVIEWERS 

 
Sherif Abdelaziz 

Martin Achmus 

Charles Aubeny 

Michel Aubertin 

Maria Claudia Barbosa 

Ivana Barisic 

Luis Leguizamón Barreto 

Tugce Baser 

Prasenjit Basu 

Michelle Bernhardt 

Jonathan Black 

Aaron Bradshaw 

Susan Burns 

Byron Byrne 

Bora Cetin 

Halil Ceylan 

Shengli Chen 

Shiao Huey Chow 

Ed Clukey 

Diego Cobos 

Charles Coccia 

Julio Colemenares 

Sheng Dai 

Vishal Dantal 

Maria Diaz 

Brian Diefenderfer 

Shaoyang Dong 

Yi Dong 

Tuncer Edil 

Hossein Eslami 

Ismaail Ghaaowd 

Omid Ghasemi-Fare 

Malay Ghose Harja 

Bob Gilbert 

Kasthurirangan 

Gopalakrishnan 

Carlos Guzman 

Chanjuan Hanson 

Jim Hanson 

Edward Hoppe 

Zahid Hossain 

Isaac Howard 

Jie Huang 

Andre Huepers 

Sihyun Kim 

Sunghwan Kim 

Stefan Kreiter 

Melissa Landon 

Thomas Langford 

Joan Larrahondo - Cruz 

Barry Lehane 

Anthony Leung 

Zhen Liy 

Fleur Loveridge 

Huan-Lin Luo 

Enad Mahmoud 

Ross McAdams 

John McCartney 

Mohamed Mekkway 

Debakanta Mishra 

Cristopher Moen 

Guillermo Narsilio 

Majidreza Nazem 

Kam Ng 

Manuel Ocampo 

Tolga Ozudogru 

Angelica Palomino 

Tongyan Pan 

Eun Park 

Cesar Pasten 

Ryan Phillips 

Yinghong Qin 

Amir Rahim 

Jorge Rodriguez 

Cassandra Rutherford 

Rajni Saggu 

Marcelo Sanchez 

James Schneider 

Daniel Spikula 

Nina Stark 

Robert Stevenson 

Atsushi Takai 

Xiaochao Tang 

Junliang Tao 

Marco Terzariol 

James Tinjum 

Shun Uchida 

Pavana Vennapusa 

Quan Wang 

David White 

Xinbao Yu 

Martins Zaumanis 

Katerina Ziotopoulou

 

Geo-Chicago 2016 GSP 270 vi

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf


Contents 

Thermal Geotechnics 

Dynamic Calibration of a Fiber-Optic Distributed Temperature Sensing 

Network at a District-Scale Geothermal Exchange Borefield ................................ 1 

Adam McDaniel, Matthew Harper, Dante Fratta, James M. Tinjum,  
Christopher Y. Choi, and David J. Hart 

Electro-Osmosis and Heating in HVDC Grounding Systems ............................... 12 

Maria Claudia Barbosa, Antonio C. S. Lima, Iara F. Rezende,  
and Joaquim S. Lima Neto 

Hydro-Thermo-Mechanical Behavior of Granular Material near a  

Wellbore ..................................................................................................................... 22 

Ingrid Tomac 

Impact of Drainage Conditions on the Thermal Volume Change of Soft  

Clay ............................................................................................................................ 32 

Atsushi Takai, Ismaail Ghaaowd, John S. McCartney, and Takeshi Katsumi 

Impact of Long-Term Temperature Cycling on the  

Thermo-Hydro-Mechanical Behavior of Unsaturated Soils Surrounding an 

Energy Pile ................................................................................................................ 42 

Charles J. R. Coccia and John S. McCartney 

Impact of the Seasonal Variations in Ground Temperature on  

Thermal Response Test Results ............................................................................... 52 

Linden Jensen-Page, Guillermo A. Narsilio, Asal Bidarmaghz, and Ian W. Johnston 

Impact of Temperature Variations on the Hydro-Mechanical  

Parameters of a Sensitive Soil .................................................................................. 62 

Hossein Eslami, Sandrine Rosin, Adel Abdallah, and Farimah Masrouri 

Large-Scale Thermo-Hydrodynamic Modeling of a Flooded Underground  

Mine for Geothermal Applications ......................................................................... 72 

Ting Bao and Zhen (Leo) Liu 

Thermal Protection Analyses of Underground Steam Pipes ................................ 84 

Chanjuan Han and Xiong (Bill) Yu 

 

Geo-Chicago 2016 GSP 270 vii

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf


The Use of Recycled Materials as Thermal Insulation in Underground  

Construction .............................................................................................................. 94 

James L. Hanson, Kevin B. Kopp, Nazli Yesiller, Craig M. Cooledge,  
and Emily Klee 

Geoenergy 

A Sustainable Perspective for the Long-Term Behavior of Energy Pile  

Groups ..................................................................................................................... 104 

Sherif L. Abdelaziz 

Fully Instrumented Life-Cycle Analyses for a Residential Geo-Exchange  

System ...................................................................................................................... 114 

Eleanor F. Bloom and James M. Tinjum 

Impact of a Thermo-Hydraulic Insulation Layer on the Long-Term  

Response of Soil-Borehole Thermal Energy Storage Systems ............................ 125 

Tugce Baser, John S. McCartney, Ali Moradi, Kathleen Smits, and Ning Lu 

Mechanical Behavior of a Pile Used for Small-Scale Compressed Air  

Energy Storage ........................................................................................................ 135 

Sihyun Kim, Seunghee Kim, Hoyoung Seo, and Jongwon Jung 

Settlement Response of a Geothermal Energy Pile Group in Sand ................... 144 

Rajni Saggu and Tanusree Chakraborty 

Temperature-Induced Alterations of the Shaft and Base Resistances of a  

Model Geothermal Pile in Dry Sand ..................................................................... 155 

Amir Ahmadipur and Prasenjit Basu 

The Average Temperature of Energy Piles .......................................................... 166 

Fleur A. Loveridge and William Powrie 

Thermally-Induced Pore Pressure Fluctuations around a Geothermal  

Pile in Sand .............................................................................................................. 176 

Omid Ghasemi-Fare and Prasenjit Basu 

Energy Geotechnics 

A New Model Concrete for Reduced-Scale Model Tests of Energy 

Geo-Structures ........................................................................................................ 185 

Davide Vitali, Anthony K. Leung, Andrew Minto, and Jonathan A. Knappett 

Consideration of the Cyclic Degradation of Cohesive Soils in  

Pile Foundation Design for Onshore Wind Turbines .......................................... 195 

Hao Yu, Carlos Guzman, and Eric Ntambakwa 

Geo-Chicago 2016 GSP 270 viii

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf


Deep Foundations under Wind Turbines�A Case Study .................................. 207 

Önder Akçakal, Ertun Sözen, Turhan Karadayõlar, Selim İkiz,  
and H. Turan Durgunoğlu 

Design and Analysis of Foundations for Onshore Tall Wind Turbines ............ 217 

Shweta Shrestha and Nadarajah Ravichandran 

Micromechanical Modeling of Proppants for Hydraulic Fracturing ................ 227 

Mehmet B. Cil and Giuseppe Buscarnera 

Thermo-Hydro-Chemo-Mechanical Formulation for CH4-CO2 Hydrate 

Conversion Based on Hydrate Formation and Dissociation in  

Hydrate-Bearing Sediments ................................................................................... 235 

Shun Uchida, Christian Deusner, Assaf Klar, and Matthias Haeckel 

Mining Wastes 

Centrifuge Modeling of Mine Tailings and Waste Rock Co-Disposal, 

Consolidation, and Dynamic Loading ................................................................... 245 

Nonika Antonaki, Tarek Abdoun, and Inthuorn Sasanakul 

Compressibility Behavior of Synthetic Mine Tailings Amended with Fly  

Ash ............................................................................................................................ 255 

Mohammad H. Gorakhki and Christopher A. Bareither 

Design, Construction, and Preliminary Results of Two Insulation  

Covers at the Meadowbank Mine ......................................................................... 267 

Sylvette A. Awoh, Bruno Bussière, Charles Batzenschlager, Vincent 
Boulanger-Martel, Thomas Lepine, and Erika Voyer 

Estimating the Cyclic and Post-Earthquake Behavior of Coal Mine  

Tailings at a Site in Eastern Kentucky ................................................................. 279 

M. E. Kalinski and A. Salehian 

Field Experiments to Test the Elevated Water Table Concept Combined  

with a Desulfurized Tailings Cover Layer ............................................................ 289 

Nicolas J. Rey, Isabelle Demers, Bruno Bussière, Mamert Mbonimpa,  
and Sylvain Lortie 

Geotechnical Characterization of Compacted Bauxite Residue for  

Use in Levees ........................................................................................................... 299 

Matthew S. Gore, Robert B. Gilbert, Ian McMillan, and Shannon L. Isovitsch Parks 

Heat Extraction from Mining Waste Piles ........................................................... 311 

Nazli Yeşiller, James L. Hanson, Emma H. Yee, and Kevin B. Kopp 

Geo-Chicago 2016 GSP 270 ix

© ASCE

https://www.civilenghub.com/ASCE/132518642/Geo-Chicago-2016-Geotechnics-for-Sustainable-Energy?src=spdf

	0001
	0002
	0003
	0004
	0005

