
•  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-3971-2 
 

Geo-Extreme 2021 

Savannah, Georgia, USA 
7 – 10 November 2021 

 

Editors: 
 
Christopher L. Meehan 
Miguel A. Pando 
 
 

Ben A. Leshchinsky 
Navid H. Jafari 

 

Selected Papers from Sessions of Geo-Extreme 2021  
 
Geotechnical Special Publication Number 328 

Case Histories and Best Practices 



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© (2021) by American Society of Civil Engineers 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
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/


Contents 

Case Histories, Lessons Learned, and Best Practices: Coastal Hazards 

Managing Hurricane Debris and Elevated Temperatures.........................................................1 
Timothy D. Stark, Jiale Lin, and Todd Thalhamer 

Brooklyn Beachfront Towers in a Post-Super Storm Sandy World .......................................11 
Miguel G. Matos, Tasos Papathanasiou, Marc Gallagher, 
Andrew Burns, and Alfredas Daugiala 

Northeast Florida—A New Hotspot for Hurricane Damage? .................................................23 
William R. Dally, Raphael Crowley, and Nick Hudyma 

Case Studies of Three Erosion Projects along the Lake Michigan 
Shoreline during Record High Water Levels ............................................................................36 
Jeffery M. Krusinga and Robert C. Rabeler 

Rapid Response Monitoring of a Coastal Wetland during Tropical Storm Cristobal ..........49 
Jack A. Cadigan, Brian D. Harris, Navid H. Jafari, Qin Chen, and Ling Zhu 

Case Histories, Lessons Learned, and Best Practices: Infrastructure 

Performance of Geomembranes Exposed to Extreme Weather 
Conditions on High-Elevation Dams on the Alps .....................................................................56 
Daniele Cazzuffi and Domenico Gioffrè 

Specialized Multi-Axial Geogrid Stabilized Crane Platform Resilience to 
Hurricane Harvey ........................................................................................................................68 
Lois G. Schwarz, Mark H. Wayne, and Robert Latzke 

Regional-Scale Geohazards Evaluation for Risk Assessment of Natural 
Gas Storage and Transmission Infrastructure..........................................................................83 
Paolo Zimmaro, Pengfei Wang, Domniki Asimaki, Zach Bullock, 
Ellen M. Rathje, Olaide Ojomo, Jennifer L. Donahue, Yousef Bozorgnia, 
Ali Mosleh, and Jonathan P. Stewart 

Soft Soil Settlement Remediation and Roadway Elevation 
Increase with Permeable Low-Density Cellular Concrete (PLDCC)......................................90 
Justin Eskew, Kevin Hill, Larry Madrid, Nico Sutmoller, 
and Lawrence “Connor” Updike Jr. 

Geo-Extreme 2021 GSP 328 viii

© ASCE



Unlocking Data from the Online Footage of the Edenville Dam Breach ..............................101 
Yixing Yuan, David Bazzett, Rishika Padnani, and Ruo-Qian Wang 

Case Histories, Lessons Learned, and Best Practices: Slopes 

Case Study of Slope Failures in Canal .....................................................................................109 
Amjeth Basheer and Amit Prashant 

An Evaluation of Post-Wildfire Erosional and Flooding Damage in 
Southern California ...................................................................................................................116 
Pavlo Chrysovergis, Stavros Chrysovergis, and Taki Chrysovergis 

Post-Disaster Reconnaissance Studies of Landslides in India: 
Current Practices and Opportunities.......................................................................................129 
Dipali Jindal, Prashanth Vangla, Elliot Nichols, J. David Frost, 
Mahdi Roozbahani, and G. V. Ramana 

Evaluation of Pore Water Pressure Prediction Methods under 
Rapid Drawdown: Case Study of the Pilarcitos Dam Failure ...............................................141 
Rowshon Jadid, Brina M. Montoya, and Mohammed A. Gabr 

Rapid Design of a Modular Rockfall Protection Wall in 
Response to the 2016 KaiKoura Earthquake ..........................................................................151 
Rori Green and J. Stuart Finlan 

Surficial Failures in Santa Clarita, California, during the 2005 El Niño Storms ................166 
Daniel Pradel 

Capturing Geotechnical Extreme Event Performance with the NHERI RAPID ................175 
Joseph Wartman, Jeffrey W. Berman, Michael Olsen, Jennifer Irish, 
Kurtis Gurley, Scott Miles, Laura Lowes, Troy Tanner, Ann Bostrom, 
Michael Grilliot, Andrew Lyda, and Jaqueline Peltier 

Transforming Aerial Reconnaissance Data of Pavement Infrastructure into 
Knowledge for Better Response to Natural Disasters ............................................................183 
Surya Sarat Chandra Congress, Anand J. Puppala, Amit Gajurel, and Navid H. Jafari 

Geotechnical Effects of 2018 Hurricane Florence ...................................................................194 
R. Lee Wooten, J. Brian Anderson, Gokhan Inci, Navid H. Jafari, Jody Kuhne, 
Brina Mortensen Montoya, Nadarajah Ravichandran, Timothy D. Stark, Md. Ahsanuzzama, 
Jinung Do, Dan Jackson, Rowshon Jadid, Fangzhou Liu, and Long Vo 

Small Dams and Extreme Events .............................................................................................204 
James A. McKelvey III and Miguel A. Pando 
 
 

Geo-Extreme 2021 GSP 328 ix

© ASCE



Geotechnical Tools for Rapid Response to Site Characterization 
following Extreme Events Impacting Highways .....................................................................211 
Derrick Dasenbrock and Benjamin Rivers 

Coupled Geotechnical-Hydrological Analysis of Earth Slopes Subjected to 
Different Hydrological Loadings Using Finite Element Model .............................................225 
Tharshikka Vickneswaran and Nadarajah Ravichandran 

Geotechnical and Wind Performance of Engineered Turf Landfill Cover ..........................236 
Ming Zhu 

A New Approach to Quantify Risk of Slope Failures in MnDOT Highway System ...........246 
Nick Bradley, Jen Holmstadt, Raul Velasquez, and Shannon Foss 

Investigation of a Highway Slope Failure on Yazoo Clay Using 
Electrical Resistivity Imaging (ERI) ........................................................................................255 
M. S. Khan, M. Nobahar, M. S. Hossain, and J. Ivoke 

The May 19, 2020, Failure of Edenville Dam near Midland, Michigan ...............................266 
Daniel Pradel, Adam Lobbestael, Colin N. Brooks, Richard Dobson, Nicholas Marion, 
Thomas Oommen, Alan J. Esser, Adda Athanasopoulos-Zekkos, Dimitrios Zekkos, 
Marin Clark, Kirk Townsend, Nathan Niemi, Nik Midttun, and Madeline Hille 

Instrumentation and Remote Sensing of Extreme Events and Their Impacts 

A Preliminary Study on the Use of Differential Interferometric Synthetic 
Aperture Radar (DInSAR) for Ground Subsidence Assessment ..........................................275 
Yong Je Kim and Boo Hyun Nam 

Estimation of GPM Rainfall for Flood Occurrences Based on the 
Probability Distribution of Monthly Precipitation: A Case Study in Iran ...........................285 
Mohammad Mehdi Ahmadi, Shadnaz Kaheh, Hamed Sadeghi, 
and Amirmoez Jamaat 

Changes in Fiber-Optic Distributed Acoustic Sensing Noise 
Amplitude due to Tropical Depression Cristobal ...................................................................296 
Katherine E. Winters, Meghan C. Quinn, and Luis De Jesus-Diaz 

A New Framework for Studying Urban Heat Island and Surface 
Energy Budget Using Remote Sensing and Ground Observations .......................................304 
Abdou Bah, Hamid Norouzi, Reginald Blake, and Makini Valentine 

Using Radar Remote Sensing from Space to Monitor Dams .................................................311 
Thomas Oommen, El Hachemi Bouali, K. S. Sajinkumar, 
Maureen K. Corcoran, and Joseph B. Dunbar 

Geo-Extreme 2021 GSP 328 x

© ASCE



Coastal Sustainability and Resilience under Extreme Events and Changing Climate 

Development of a Decision Support Framework for Multi-Hazard 
Resilience Assessment of Coastal Structures ...........................................................................318 
Rouzbeh Nazari and Md. Golam Rabbani Fahad 

Marsh Erosion Processes near a Coastal Highway on the Outer Banks, NC ......................329 
Anna Wargula, Elizabeth Sciaudone, Liliana Velásquez-Montoya, 
Kelly Fawcett, Marissa Amodeo, Elizabeth Smyre, and Tori Tomiczek 

The Squibnocket Causeway and Beach Restoration Projects: Managed 
Retreat and Restoration of Coastal Beach...............................................................................339 
Mark X. Haley and Jesse D. Siegel 

Variations in Sediment Strength along the Tidal Inlet Channel near  
Pea Island, NC ............................................................................................................................349 
Reem Jaber, Nina Stark, Anna Wargula, Liliana Velásquez-Montoya,  
and Elizabeth Sciaudone 

A Proposed Approach to Assessing Coastal Property Risk due to Sea Level Rise ..............359 
Anthony Julian and Wystan Carswell 

Flood Protection and Climate Resiliency Study of the Columbia, 
South Carolina, Wastewater Treatment Plant ........................................................................369 
Tulin Fuselier and Meghan Moody 

In Situ and Remotely Sensed Data Collection for Geotechnical Site 
Characterization of Intertidal Environments with 
Regards to Extreme Events .......................................................................................................382 
Nina Stark, Nick Brilli, Julie Paprocki, and Matthew Florence 

Addressing Sea Level Rise from the Ground Up: Understanding the 
Implications for Coastal Geotechnics.......................................................................................393 
Abby Burke-Flask, Nina Stark, and Adrian Rodriguez-Marek 

Small-Scale Submerged Breakwater Testing to Protect a Rio De Janeiro Beach ...............403 
Guilherme Amado Machado, Jean Marcel Faria Novo, and Celso Romanel 

Uplift Resistance of a Multiline Ring Anchor System in Soft Clay to 
Extreme Conditions ...................................................................................................................413 
Junho Lee, Krishnaveni Balakrishnan, Charles P. Aubeny, 
Sanjay Arwade, Don DeGroot, Alejandro Martinez, and Ryan Beemer 

Experimental Study on Stability of Coastal Levee with Double-Row 
Steel Sheet Piles under Extreme Storm Surge ........................................................................425 
Ming Peng, Yaoying Liang, Yan Zhu, Qiulu Jiang, and Nianwu Liu 

Geo-Extreme 2021 GSP 328 xi

© ASCE



Foamed Glass Aggregate for Resilient Waterfront Construction .........................................435 
Theresa Andrejack Loux and Archie Filshill 

Anticipation, Preparedness, Response, and Recovery from Extreme Events 

A Resiliency Study of Electric Power Network to Flooding in a 
Levee-Protected Area under Climate Change ........................................................................445 
Saeed Miraee Ashtiani, Farshid Vahedifard, Masoud Karimi-Ghartemani, 
Iman Mallakpour, and Amir AghaKouchak 

Turning Disaster into Knowledge: Geotechnical Aspects of the 
2020 Magnitude 6.5 Monte Cristo Range Earthquake in Nevada.........................................456 
Ramin Motamed, Marc Ryan, Gregory Lambeth, Joseph Toth, Maggie Parks, 
F. Estéfan T. Garcia, Patrick C. Bassal, and Jonathan Pease 

Geotechnical Impacts of the January 7, 2020, Mw 6.4 Puerto Rico 
Earthquake and Associated Seismic Sequence .......................................................................471 
Alesandra C. Morales-Vélez and K. Stephen Hughes 

Impacts of the El Dorado Ranch Park Fire on Geotechnical Properties of Soil ..................484 
James Kellogg and Farshid Vahedifard 

Implementing a Practice-Focused Approach to Geotechnical  
Post-Earthquake Damage Assessment .....................................................................................495 
Christine Z. Beyzaei, Jon Wren, Sean K. Ahdi, Morgan Griffith, and John Osteraas 

Diverting Volcanic Debris Flow with Pressed-In Sheet Piles 
Installed in Lava Rock ...............................................................................................................504 
Takefumi Takuma and Masashi Nagano 

Geo-Extreme 2021 GSP 328 xii

© ASCE




