Geo-Congress 2020

Geo-Systems, Sustainability,
Geoenvironmental Engineering, and
Unsaturated Soil Mechanics

Selected Papers from Sessions of Geo-Congress 2020

Geotechnical Special Publication Number 319

Minneapolis, Minnesota, USA
25 - 28 February 2020

Editors:

James P. Hambleton
Roman Makhnenko
Aaron S. Budge

ISBN: 978-1-7138-0725-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2020) by American Society of Civil Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

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.ASC€.01rg

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



Geo-Congress 2020 GSP 319

Contents

Geo-Systems

Experimental Investigation of Coupled Thermo-Hydraulic Properties of

GlIACIAL THIIS cuueneernrenniininiiiieienteninineenennesnnssesnnssnsssesssesssssssssssssssssesssessasssassassssessasssessassssssassaesss 1
Tugce Baser, Kiseok Kim, Elisabeth Tarpey, Roman Makhnenko,

and Andrew Stumpf

Drained Interface Strength between Pipelines and Clays Using Tilt Table and
DIrect SRHEar TeSES ....coceierveicrsricssnicssanissssnscsssnesssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 11
Roba Houhou, Rayan Bou Mjahed, Salah Sadek, and Shadi Najjar

Effect of Initial Moisture Content on Critical Temperature of Three Sandy

Hyunjun Oh and James M. Tinjum

Effect of Heating Rate on Thermally Induced Pore Water Pressures and
Volume Change of Saturated SOilS........coeieivriciiriiisenissnicssnnicssnissssnessssnsssssnesssssssssssssssssssssses 31
Seyed Morteza Zeinali and Sherif L. Abdelaziz

Freezing-Thawing Effect on Saturated Clay Microstructure.........eeeceeesseesseecsecsssecssnscncns 40
Seyed Morteza Zeinali and Sherif L. Abdelaziz

Use of Recycled Rubber Elements in Track Stabilisation..........ccoceeceveccscericssencsssencssercscnenenes 49
Yujie Qi, Buddhima Indraratna, and Miriam Tawk

Laboratory Testing and Engineering Analysis of an Underground Stormwater
Detention SYSteMa...ciciciseiecssssereecssssnricsssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 60
Steven B. MacLean, Antonios Vytiniotis, and David W. Sykora

Optimization of Energy Pile Grids during Unbalanced Heating and Cooling
OPEIALIONS ..couveriirvnricssrnisssrnessssrosssrosssssosssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssnss 70
G. Allen Bowers Jr. and C. Guney Olgun

Sustainibility in Geotechnical Engineering

Life Cycle Assessment of Site Characterization Methods.........ccoccueieeivvnnrcccscsnneicsssnneccsssanseces 80
Chris Purdy, Alena J. Raymond, Jason T. DeJong, and Alissa Kendall

Effects of Recycled Crushed Asphalt Shingles on the Compaction and

Permeability Properties of Local Memphis LLOESS .....ccccceervereirnicssnicssnnicssnnisssnncsssnssssescssssncses 90
Andrew Assadollahi, Ashley Martinez, Viridiana Gonzalez,

and Leonardo Garcia De La Cruz

© ASCE



Geo-Congress 2020 GSP 319

Pipe-Pile-Based Micro-Scale Compressed Air Energy Storage (PPMS-CAES)
for Buildings: Experimental Study and Energy Analysis .......ccceeceeeesnicssnnicssnncsssancssnncssnnscsnns 97
Jingtao Zhang, Junyoung Ko, Sihyun Kim, Hoyoung Seo, and Seunghee Kim

Effect of Coal Gangue Particle Size on Its Leaching Characteristics......cccceeveeesueiseccnecnnes 107
Mohammed Ashfaq, M. Heeralal, and Arif Ali Baig Moghal

Fly Ash-Granulated Rubber Mixture as Lightweight Geomaterial...........ccceeeveveercrcercscnnes 115
Bhargav Kumar Karnam Prabhakara and Umashankar Balunaini

Particle Breakage and Fines Generation of Recycled Concrete Aggregates
Subjected t0 COMPACLION ..cccuuerreeiieeisrenssennsuensnesssecssessssesssnesssesssnssssssssassssesssssssassssasssssssssssasses 124
Tyler S. Klink, William J. Likos, and Bu Wang

ADA Accessible Trail Improvement with Volcanic Ash Supplemented Portland
L @0 11 1<) 1 1 TR 131
Matthew D. Sleep and Damian Matzen

Geoenvironmental Engineering

Effect of Sand Content on Cyclic Swell-Shrink Behavior of Compacted
EXPANSIVE SOil.ccicorueiiiieicnsnicssnncssannsssanisssanssssansssssnssssssssssssssssssssssssssasssssassssssssssssssssssssssssssssnssss 141
Sabari Ramesh and T. Thyagara;j

Role of Temperature in Microbial Methane Oxidation in Landfill Cover Solil ................... 151
Raksha K. Rai, Jyoti K. Chetri, and Krishna R. Reddy

Leaching Behavior of Metals and Sulfate from Taconite Tailings Used in
Pavement ConStrucCtion .........coeeeeeneecseeseesnessecsaeesncssnessesssessacnnes 159
Samuel Schreck, Masrur Mahedi, and Bora Cetin

Quantification of Non-Methane Volatile Organic Compound Emissions from

California LandfillS......eeeiiiniiiiniieiiiiiinnneicisniinsnnecissneenssnecsssecssseessssesssssesssssssssssssssssssssssssss 169
Derek C. Manheim, Nazh Yesiller, and James L. Hanson

Benzene Migration in Unsaturated Profile with Subsurface Drainage Concrete

Z. Faeli, S. Alhomair, M. Gabr, M. Pour-Ghaz, and C. Parker

Role of Alkali Concentration on the Micro-Level Characteristics of Kaolinitic

P. Lakshmi Sruthi, P. Hari Prasad Reddy, and Arif Ali Baig Moghal

Field Monitoring of Landfill Gas Emissions through an Intermediate Cover with

Co-Extruded EVOH Geomembrane in an Operating Landfill...........coeeevveeiivnrinneeinsnnnenne 199
Yuan Feng, M. Sina Mousavi, and Jongwan Eun

© ASCE



Geo-Congress 2020 GSP 319 xii

Effect of Concrete Grinding Residue on Roadside Soil Properties 207
Bo Yang, Yang Zhang, Chenyi Luo, Bora Cetin, Halil Ceylan, Sunghwan Kim,

and Robert Horton

Effect of Acid and Alkali Contamination on Swelling Behavior of Kaolin Clay ................. 217

Rama Vara Prasad Chavali, Sai Kumar Vindula, K. Venkata Vydehi,
P. Hari Prasad Reddy, and Arif Ali Baig Moghal

Effect of Fly Ash on Heavy Metals’ Status in Soil and Water: Removal by
AASOTPUION cecreererirrreressnicssnicsssnssssanssssanssssasssssassssssssssssssssssssssasssssssssssassssssssssssssssssssssssssssssssssnssss 224
T. Aravind, K. Sharath, and P. Hari Prasad Reddy

Heat Generation and Accumulation from Industrial Wastes in Landfills .....cccceeeeeeeeceeeneenee 232
Navid H. Jafari, Murad Nazari, Krishnaswamy Nandakumar,
and Mohammad Saghayezhian

Comparative Evaluation of Strength of Compacted Lateritic Soil Improved
with Microbial-Induced Calcite Precipitate........ccccceeevveicisnicssenicssanisssanssssanssssaresssssssssssssnsses 240
K. J. Osinubi, E. W. Gadzama, A. O. Eberemu, and T. S. Ijimdiya

Waste Settlement Measurements Using Unmanned Aerial Vehicles at a
Municipal Solid Waste Landfill in Michigan .........ccoceevueeceeennne. 249
Cassandra L. Champagne, Dimitrios Zekkos, Jerome P. Lynch, and Scott O’Laughlin

Effect of Rubber Crumbs Volumetric Content on the Shear Strength of
Gravelly Soil in Direct Shear APPAratus .....ccoeicceverccssencsssnncssnrssssnssssassssssssssssssssssssssssssssssssses 259
Ali Tasalloti, Gabriele Chiaro, Alessandro Palermo, and Laura Banasiak

Slope Stability Analysis of a Saturated Riparian Buffer: A Case Study ........ccccceeevueeecnenenee 267
L. C. Dickey, A. R. McEachran, C. Rutherford, M. A. Perez, C. R. Rehmann,
T. Isenhart, D. Jaynes, and T. Groh

Application of Organically Modified Clay in Removing BTEX from Produced

WALCT cuccneiiiiicniiseentensticsnessnecssnsssnesssessssssssessssssssessssssssesssassssesssases 275
Sepideh Nasrollahpour, Daryoush Yousefi Kebria, Mohammad Ghavami,

and Omid Ghasemi-Fare

Performance Evaluation of Alternative Biofilter Media Amendments ........cccccceeeeeeeneeecenenee 284
C. Cruz, M. Cai, K. Johnson, M. Patelke, D. Saftner, and R. Teasley

Field-Scale Evaluation of Evapotranspiration from a Landfill Cover ......ccccecceeeecivnnreccscnnnes 292
Banafsheh Saghaei, Milind V. Khire, Mike Caldwell, and Terry Johnson

Unsaturated Soil Mechanics

Seismic Compression of Unsaturated Sand under Undrained Conditions 299
Wenyong Rong and John S. McCartney

© ASCE



Geo-Congress 2020 GSP 319 xiii

Analysis of Cylindrical Cavity Expansion in Partially Saturated Soils...........cceeueevueecunennnee. 309
Shengli Chen, Lin Li, and Zhongjie Zhang

Unsaturated Characteristics of Fouled Ballast to Support In Situ Identification
OF FOULINE c..ereriinniiinniinsniinieicssnicssnicsssnicsssnsssssnsssssssssssssssssssssssssssssssssassssssssssssssssssssssnsssssnsssses 320
Robert R. Sherwood, Stacey E. Kulesza, and Michelle L. Bernhardt-Barry

Effect of Fines on Hysteretic Hydraulic Conductivity of Unsaturated Soil .........ccceeevreuneee. 330
Puneet Bhaskar, Burak Boluk, Leila Mosadegh, Aritra Banerjee, and Anand J. Puppala

Coupled Thermo-Hydro-Mechanical Modeling of Saturated Boom Clay .........ccceeverercuerens 340
Mohammadreza Mir Tamizdoust and Omid Ghasemi-Fare

Numerical Analysis of Variation of Saturation and Moisture Transport at the
Vicinity 0f @ Heat SOUICE....uuiiuiiieiirinistensninsnensnenssnesssenssnssssesssnesssnsssssssssssssssssesssssssassssassssassanes 349
Mohammadreza Mir Tamizdoust, Ali Moradi, and Omid Ghasemi-Fare

An Effective Stress Model for Unsaturated Soils at Elevated Temperatures ........c.cceeueeeee 358
Sannith Kumar Thota, Toan Duc Cao, Farshid Vahedifard, and Ehsan Ghazanfari

Prediction of Lateral Swelling Pressure in EXpansive SoilS .....coieenneennensnensnenseenseennnes 367
Masood Abdollahi and Farshid Vahedifard

Using Modified State Surface Approach to Study the Hydro-Mechanical
Behavior of Unsaturated SOilS .......eueiieiineiniiiniiniinninniniinnissnennenssnnnnecssseensesseesessseesses 377
Beshoy Riad and Xiong Zhang

A Photogrammetric Computer Vision Approach for 3D Reconstruction and
Volume-Change Measurement of Unsaturated Soils 387
Xiaolong Xia, Xiong Zhang, and Zhaozheng Yin

A Least Square Optimization Approach for Determining the Soil Boundary
and Absolute Volume of Unsaturated SoilS........coueeeneeeiiueeiiseinisneensseesssnnecssneecssnecsseecssseeenns 394
Sara Fayek, Xiaolong Xia, and Xiong Zhang

Development and Validation of a Double-Column Soil Cell for 1-D Heating Test ............. 402
Gang Lei, Nice Kaneza, Teng Li, Omid Habibzadeh-Bigdarvish, and Xinbao Yu

An Experimental Study on the Clarity of Transmitted Bender Element Signals in

Unsaturated Silt and SANd ......ccocmeeeiiiiiiiiinnnnneniiiiccninnnssessisicesssssssssssssssscsssssssssssssssssssssssssassass 410
Mehrzad Rahimi, Parisa Shahbazan, Amin Gheibi, Ali Khosravi, Ali Pak,

and Mehdi Yarmahmoodi

Stress-Dilatancy of Unsaturated SoOil .........eccveiiiveiiisiicisnicssnisssnnissssnssssssesssssesssssssssssssssssoses 420

Aritra Banerjee, Anand J. Puppala, Prince Kumar, and Laureano R. Hoyos

Saturated and Unsaturated Hydraulic Properties of Ponded Coal Ash............cccceeuvrernerene. 430
Milind V. Khire, Banafsheh Saghaei, and Bristol Grohol

© ASCE





