Geo-Congress 2022

Geoenvironmental Engineering;
Unsaturated Soils; and Contemporary
Topics in Erosion, Sustainability, and Coal
Combustion Residuals

Selected Papers from Sessions of Geo-Congress 2022

Geotechnical Special Publication Number 335

Charlotte, North Carolina, USA
20 — 23 March 2022

Editors:

Anne Lemnitzer
Armin W. Stuedlein

ISBN: 978-1-7138-4477-8



Printed from e-media with permission by:

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

proceedings

OOV

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

Copyright© (2022) by American Society of Civil Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

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


http://www.asce.org/

Geo-Congress 2022 GSP 335

Contents

Geoenvironmental Engineering

Enhanced Landfill Methane Oxidation Using Activated Biochar.............cccooceviiiviiviiineiennnns 1
Jyoti K. Chetri and Krishna R. Reddy

Effect of Inorganic Solutions on the Free Swell Index of Polymerized Clays..........ccccccc....... 11
S. Keerthana and D. N. Arnepalli

Predicting Hydraulic Conductivity of Geosynthetic Clay Liners Using a
Neural Network AIGOFTTRM ... ... 21
Yu Tan, Jiannan Chen, and Craig H. Benson

Applying Geofoam to Construct Bridge Approaching Embankments on
Soft Ground iN HO Chi IMINN CHtY .......oiuiiiiii s 29
Phong D. Nguyen, Hoang-Hung Tran-Nguyen, and Vinh P. Phan

Acidic Flow-Induced Clogging of Permeable Reactive Barriers in Pyritic Terrain.............. 39
Subhani Medawela, Buddhima Indraratna, and Senura Athuraliya

Geoenvironmental Impacts of Post-Wildfire Hillslope Stabilization with
Xanthan Gum and Polyacrylamide..........cccoieiiiiiiiie e 50
Alishan Ahmed, Amanda K. Hohner, Peter R. Robichaud, and Idil Deniz Akin

Hydraulic Performance of Alginate-Based Bentonite ...........cccoccovvveviiviciievecce e 60
Muhammad K. Khan, Gemmina D. Emidio, and Adam Bezuijen

Critical Review on the Behavior of Lithium (Li) lon in Plastic SoilS...........ccccooeiiiiiininne 68
K. Venkata VVydehi, Arif Ali Baig Moghal, and Romana Mariyam Rasheed

Effect of Exchangeable Cation on Carbon Dioxide Adsorption in Smectite Clay ................. 78
Gopika Raveendran, D. N. Arnepalli, and V. B. Maji

Soil Bentonite Slurry Trench Cutoff Walls: History, Design,
aNd CONSEIUCTION PFACTICES ..ottt bbb 89
Christopher Ryan, Daniel Ruffing, and Jeffrey C. Evans

Advancing the State-of-the-Art in Bentonite Barrier Research: Measuring

Membrane Behavior and Diffusion at Elevated Temperatures ...........ccccooeieiiiinicicneenn. 100
Sayed Arafat B. Rahman, Kristin M. Sample-Lord, and Gretchen L. Bohnhoff

© ASCE



Geo-Congress 2022 GSP 335

Field Temperatures and Geothermal Modeling of an MSW Landfill
Located in HUMIA CHMATE ..o 111
Milind V. Khire, Terry Johnson, William Meyer, and Richard Holt

Field Measurement of Municipal Solid Waste Properties Using a Direct

Injection Method with Hydraulic Profiling Tool (HPT) and

Cone Penetration Test (CPT) ina Closed Landfill ... 120
M. Sina Mousavi, Yuan Feng, and Jongwan Eun

Influence of Electrochemical Remediation on the Hydraulic and Mechanical
Behavior of a Metal-Contaminated Clayey SOil..........cccoooiiiiiiinine e 129
Taiwo O. Akinleye, Amanda K. Hohner, Xianming Shi, and Idil Deniz Akin

Review of the Equations Used to Calculate Hydraulic Conductivity
Values from Two-Stage BOrenole TeStS......c.ooiviiiiiiiiiiiecie e 140
Johnathan Blanchard, Matthew Nanak, and Richard A. Coffman

Multiphysics Numerical Modeling of Transient Transport of PFAS ............ccccov v, 149
Pierrette Iradukunda and Arvin Farid

Integrity of HDPE Pond Liner Systems during and after PFAS

Flocculation and Stabilization ... s 159
Rashed Rahman, Bret N. Lingwall, Lisa Kunza, Kurt Chowanski,

and Todd Menkhaus

Effects of Sample Thickness and Shape on Cracking Patterns and Crack
Depth in @ ComMPAaCed ClAY ......cc.ooiiiiiie e e 169
C. Clay Goodman and Farshid Vahedifard

Groundwater Property Alteration When Crushed Recycled Shingles Are
Used as @ Fill MAterial...........coooiiiii e e 180
Andrew Assadollahi, Sarah Swain, Martin Benitez, Kyler Leasure, and Amanda Dutra

Effect of Addition of Phosphogypsum on Strength and Deformation
Behavior of EXPANSIVE SOIIS ......c.oiiiiiiiie it 189
Richa Mudliar and S. Rajesh

Sealing and Volume Change Behaviour of Polymer-Amended Granular
Bentonite under Extreme Chemical Loading.........ccoceiiiiiiiiiieiieiene e 199
Himanshu Yadav and Tadikonda Venkata Bharat

Comparison of Gas Emissions from Conventional and Alternative Landfill

Final Covers: Modeling EStIMALES ........ccoiiiiiiiiiiiiciese st 209
James L. Hanson, Derek C. Manheim, Gareth E. Swarbrick, and Nazli Yesiller

© ASCE



Geo-Congress 2022 GSP 335

Effects of Different Calcium Sources and Cementation Environments on
Microbially Induced Calcium Carbonate Precipitation...........cc.ccoceiiiiiiininnesiisiene e
Xichen Xu, Hongxian Guo, and Xiaohui Cheng

Unsaturated Soils

Collapse Settlement Prediction of Footings Built over Natural and
(@0] g o7 Tod 1=To ST | 13RS OP RS
Roger Augusto Rodrigues, Fabio Visnadi Prado Soares, and Marcelo Sanchez

Soil Water Characteristic Curves of Earthen Cover Subjected to
Varying Environmental CoNAItIONS ..........coooviiiiiiiiieie e
Md. Jobair Bin Alam, Md. Aminul Islam, and Asif Ahmed

Effective Stresses of an Unsaturated Expansive Soil Determined from
Volume Change and Shear RESPONSE. ........cccvuiiiiiiiieie it
Mohsen Ajdari, Hossein Bahmyari, and Ghasem Habibagahi

Gas Flow through Unsaturated Scaled Barrier for the Disposal of High-Level
INUCIBAE WASTE ...ttt bbbt bbbttt be b nnes
Muhammad A. Falak, Marcelo Sanchez, and Enrique R. Morales

Influence of Soil Hydraulic Characteristics in Modelling Capillary
B F T g [=T g V] (] 10 USSR
G. Vishnu and Tadikonda Venkata Bharat

The Influence of Cyclic Loading Frequency on the Response of an
Unsaturated Railway FOrmation SOil ...........coooiiiiiiiii s
Ashutosh Kumar, Arash Azizi, and David Toll

Centrifuge Modeling to Evaluate the Seismic Response of Elastic
and Inelastic Structures Embedded in Unsaturated Soil ............cccooviiiiiiniiii e,
Matthew M. Turner, Majid Ghayoomi, Kyohei Ueda, and Ryosuke Uzuoka

Using a 3D Hydro-Mechanical Model to Study the Cyclic Behavior of
UNSAEUFALEA SOIIS ...ttt sttt sbeene s
Beshoy Riad and Xiong Zhang

Unguided Cracking in Unsaturated Soils through a Coupled
Nonlocal Poromechanics MOEL..............oooiiiiiiie e
Shashank Menon and Xiaoyu Song

Water Retention in Expansive Clay under Elevated
Temperatures and Constrained CONAItIONS ...........coviiiriiiieiei e
John S. McCartney

© ASCE

vii



Geo-Congress 2022 GSP 335 viii

Soil-Water Retention Surface of Unsaturated Clay Incorporating
Capillary Interface Area through Molecular DyNamics ..........cccovvveieniniinnesiseeie e 325
Zhe Zhang and Xiaoyu Song

Analysis of the Depth of the Active Zone via Coupled Hydro-Mechanical
AANAIYSIS 1. bRt Ee R e et b e e Re Rt et e be e et st nneeneas 334
Yue Chen, Marcelo Sanchez, and Jean-Louis Briaud

Effect of Heating and Drying on Clay-Barrier Gas-Permeability............cccocoovviiviiiiiinnnnnn. 343
Bohan Zhou, Abdulvahit Sahin, and Marcelo Sanchez

Geotechnics of Soil Erosion

CFD-DEM Simulation of Some Erosion AppliCations ..........ccooviiiiiiiinicie e 351
S. M. Bahmani and J.-L. Briaud

Simulation of Soil Fluidization around a Pressurized Leaking Pipe
Using the Material POINt MEthOd ............cooiiiii e 363
Ali Monzer, John Murphy, Alba Yerro, Asaad Faramarzi, and David Chapman

Bingham-Plastic and Spring-Dashpot Models in SPH Method: Simulation of
Bed Load Material beneath the Violent FIOWS..........ccoocoiiiiiiiiiii s 375
Pooyan Nikeghbali and Rohan Benjankar

Numerical Simulations of Mangrove-Inspired Sacrificial Pile Group for
SYolo T8 L g\ [ o= U Lo ] o TR OPRP 385
Xiwei Li, Julian Tao, and Leon van Paassen

Using Machine Learning in Estimating Changing Bed Shear over a
FIUME TEST BOX...utitiitieiiet ettt bbbttt b et b e bt e b b e se e b b 395
Ghada S. Ellithy and Siddharth S. Parida

Bio-Cementation for Protection of Coastal Dunes: Physical Models and
E1BMIENT TESES ...ttt b e bt et bt et en e nr e ne e 406
E. Yazdani, B. Montoya, M. Wengrove, and T. M. Evans

The Effect of Grain Size on Rainfall-Triggered Debris Flow in
HydrophobiC Granular SIOPES.........c.eoiiiiice e 417
Mahta Movasat and Ingrid Tomac

Evaluation of Post-Impact Behavior of Single Droplet on the

HydrophobiC SOil SUFTACE .......ccuviiieiee e 425
Mahta Movasat and Ingrid Tomac

© ASCE



Geo-Congress 2022 GSP 335

Sustainability in Geotechnical Engineering

Field Trial on Rapid Soil Classification Using Computer ViSioN..........ccccceoeiiniiienenennene 433
You Jin Eugene Aw, Soon Hoe Chew, Kok Eng Chua, Pei Ling Goh,
Lye Meng Cheng, and Si En Danette Tan

Microstructural Evolution of Kaolinite Clay under a Thermal Cycle............cccooceevviieennenn, 442
Seyed Morteza Zeinali and Sherif L. Abdelaziz

Sustainability Benefits of Utilizing Coal Gangue as Fill Material in Earthworks............... 453
Mohammed Ashfaq, Arif Ali Baig Moghal, and Abdullah Almajed

Coal Combustion Residuals

Determining the In Situ State of Coal Combustion Residuals Using
CONE PeNEtration TESTING ....c..oiiiiiiiie ettt sttt sa e nes 463
Longde Jin, Andrew Fuggle, and Christian P. Armstrong

Use of Additives in Minimizing the Flow of Impounded Fly Ash Slurries...........ccccccoceue. 474
Nuzhath Fatema and Shobha K. Bhatia

Water Retention and Hydraulic Conductivity Characteristics of Ponded
FIY ASI .ot 484
X. Wirth, S. M. Tyndale, S. H. Shivaprakash, and S. E. Burns

Investigating the Use of Centrifuge Modeling and Miniature CPTs to

Characterize the Run-Out Behavior of FIy ASh........cccooiiiiiiieee e 495
Srikanth S. C. Madabhushi, Samuel B. Follett, Alejandro Martinez,

Daniel W. Wilson, and Benjamin Gallagher

Hydraulic Properties of Sluiced Coal Combustion Products
Disposed iN IMPOUNAMENTS..........oiiiiiiiieiieie et sreesraesseesaeenaeesres 505
Yu Tan, Amanda Basantis, Craig H. Benson, and Jiannan Chen

Preliminary Results of Compacted Coal Fly Ash/Flue Gas Desulfurization
Brine Co-Disposal in an Instrumented TeSthed..........ccoviiiiiiiiiiie e 514
Rui He, Vincent O. Ogunro, and Kirk M. Ellison

Classification and Characterization of Ponded Coal Combustion Residuals
USING 1N STTU IMETNOAS ...t a e nreesaeenre s 525
Andrew Fuggle, Longde Jin, and Gregory Hebeler
Piedmont Geotechnics
Design and Construction of a Soldier Pile and Lagging Wall in Piedmont

RESTAUAI SOIL ...t bttt b e e b 536
Graham Elliott, B. Philip Shull Jr., and Kirsten Wilde Grant

© ASCE





