Geo-Risk 2023

Hazards and Climate Change

Selected Papers from Sessions of Geo-Risk 2023

Geotechnical Special Publication Number 344

Arlington, Virginia, USA
23 - 26 July 2023

Editors:
Jianye Ching

Shadi Najjar
Zenon Medina-Cetina

ISBN: 978-1-7138-7742-4



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© (2023) by American Society of Civil Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

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-Risk 2023 GSP 344

Contents

Georisk in Climate Change, Sustainability, and Decarbonization

Assessing and Mitigating Flood Risk in United States Diplomatic
Missions with High Settlement SusCeptibility ..........cccoviiiiiiiiiiii e 1
Corrie Campbell, David Keller, Noelle Trent, and Julian Mancini

Storm-Based Forecasting of Natural Terrain Landslides..........ccccocevviiiiiiiii e 11
Te Xiao and Li-Min Zhang

Uncertainty-Based Climate-Adaptive Design Optimization of Embedded Footing.............. 20
Vahidreza Mahmoudabadi and Nadarajah Ravichandran

River Damming Threats by Climate-Driven Glacier Detachments..........c.cccccevvveiiviicinnnenn 32
Ruochen Jiang, Limin Zhang, and Wenjun Lu

Prediction of Landslide Dam Formation Using Machine Learning Techniques................... 41
Shihao Xiao, Limin Zhang, Te Xiao, and Ruochen Jiang

A Unified Framework of Vulnerability Assessment for Valley-Crossing
Bridges Exposed to Compounding Mountain Geohazards.............ccceceovviincneicinieneseenn 49
Wenjun Lu, Limin Zhang, and Ruochen Jiang

Risk of River Blockage Induced by Debris FIOWS..........cccocviiiiiiiiiiinice e 59
Xin He, Limin Zhang, and Wenjun Lu

Numerical Simulation of Post-Fire Debris Flow Hazards Using a
Triggering-Propagation MOAEL............cccviiiiiiii e 67
L. Gao and L. M. Zhang

Calibrating Subseasonal to Seasonal Precipitation Forecasts to
IMprove Predictive PErfOrMaNCE ........ccooiiiiiiiee e 75
Zeging Huang, Qirong Ding, and Tongtiegang Zhao

A Bayesian Forecast Framework for Climatic Parameters in
GeotechNiCal MOAEIING ..ot nae s 88
Austin H. Olaiz, Claudia E. Zapata, and Yasser Soltanpour

A Comparative Study on the Vulnerability of Metro

Network Efficiency: New York City, Shanghai, and Jinan ............cccccooeninininiincncsenee 98
Hao Bai, Dongming Zhang, Jinhua Shang, Hongwei Huang, Bilal Ayyub,

and Changzheng Shao

© ASCE



Geo-Risk 2023 GSP 344 viii

The Effect of Initial Ice Content on the Dynamics of Glacial
Debris Flow Revealed from Multi-Phase Modeling...........cccooviiiiniiiiiiiiece e 107
Tengfei Wang, Ping Shen, and Dalei Peng

An Apparatus to Monitor Suction Evolution and Water Migration within a

Soil Mass for Climate-Adaptive INFrastruCture ..o 117
Aditi Rana, Ashwani Kumar Sharma, Ashutosh Kumar, Arash Azizi,

Sravan Muguda, Ashraf Osman, and David G. Toll

Stability of Moraine Deposits under Changing Climate on the Tibetan Plateau................ 127
Taosheng Huang and Ping Shen

Probability Density Function of Geometrical Properties of
Soil Desiccation Cracks at Different Relative Humidity Levels.........ccoccoveveiiiiiie e, 137
Ali Vafaei, Farshid Vahedifard, Amin Amirlatifi, and Chao-Sheng Tang

Identifying and Predicting Potential Failure Zones in Unlined Flood Control
Channels Using Geospatially Related Data and Numerical Analysis ..........cccccooveveneiennnnne. 147
Justin R. Lindeman and Elijah Zane

Analyses of Frost Susceptible Flexible Pavement Adaption for Climate Change ............... 156
Yusheng Jiang, Shafi Ullah, Xudong Fan, Claudia E. Zapata,
and Xiong (Bill) Yu

Probabilistic Analyses for Seismic Hazards

Probabilistic Seismic Hazard Assessment of Red Sea State, Eastern Sudan ....................... 166
Mohammed Al-Ajamee

Regional Dependence of Strong Ground Motion in the Chilean

SUBAUCTION ZONE ...ttt 175
Gonzalo A. Montalva, Jorge Basualto, Esteban Saez, Gonzalo Yéfiez,

and Nicolas Bastias

Development of a Site Response and Hazard Model for the

US Atlantic and Gulf Coastal PlaiNS ...........cccccoiiiiiiiiie e 184
Cassie V. Gann-Phillips, Ashly Cabas, Chris H. Cramer,

Zachary M. Militello, and James Kaklamanos

Estimation of Seismic Intensities Based on the Spatial

Distribution of Asperities in Megathrust Earthquakes.............ccoovviiiiniiiennec e 194
José Tomas Drapela, Gonzalo Montalva, Alexandra Quiroga,

and Marcos Moreno

© ASCE



Geo-Risk 2023 GSP 344

Evaluating the Performance of Non-Ergodic Ground Motion
MoOdels IN the RIAGECIEST ATEA.........cueiiiiiiiiieie ettt sttt re e sresreeneas 203
Jorge Macedo, Chenying Liu, and Albert Kottke

Numerical Modelling of Kinematic Megathrust Rupture for
Seismic Hazard Assessment in the Near-Source RegioNs ..........ccocvvvieneniienescsieene e, 214
Diego R. Cérdenas and Gonzalo A. Montalva

Modeling the Spatial Correlation of Systematic Source Effects in
Non-Ergodic Ground Motion Models for the Ridgecrest Area..........ccoceveveveiiinienenennene 223
Chenying Liu and Jorge Macedo

A Tool to Evaluate Deformation from Seismically Induced Landslides in the

San Francisco Bay Area for System-Wide Risk ANalyses..........ccooeiiiiiiiiiieniicie e, 234
Adam Wade, Michael Greenfield, Jennifer Wilson, Christopher Hitchcock,

Albert Kottke, Michael Boone, Ben Leshchinsky, and Joseph Wartman

Uncertainty and Risk Characterization of Liquefaction

Evaluation of Liquefaction Probability of Earth-Fill Dam over
Next 50 Years Using Geostatistical Method Based on CPTU ........cccocviiiiiiiieiiniene e 244
Kazunari Imaide and Shin-Ichi Nishimura

Variability Quantification of LEAP 2017 EXPEriments .......ccccvciviieieieiieniene e sieesie e 254
Nithyagopal Goswami and Mourad Zeghal

Development of Hazard Map for the Risk of Exceeding the

Intolerable Liquefaction-Induced Settlement for a Power

Transmission and Distribution System in Portland, Oregon..........cccocveiiiiineneic e, 263
Michelle Deng, King Chin, and Melanie Walling

Uncertainty Characterization of Surface Lateral Displacement of
LEAP 2020 EXPerimental DAta ..........ccoocoiiiiriieiiiieie et 277
Alejandro Sepulveda and Mourad Zeghal

A Tool to Evaluate Liquefaction and Resulting Permanent Ground

Deformation in the San FranciSCo Bay AN€a..........cooeiiiiiieiieiie s 285
Michael W. Greenfield, Michelle Guckenheimer, Adam Wade,

Jennifer M. Wilson, Christopher Hitchcock, Albert R. Kottke,

and Michael Boone

Uncertainty in Liquefaction-Induced Settlement in Numerical

Simulations due to Model CaliDration ...........ccoooeiiiiiiiieii e 296
Devdeep Basu, Jack Montgomery, and Armin W. Stuedlein

© ASCE



Geo-Risk 2023 GSP 344

Liquefaction Hazard Assessment of Kathmandu Valley
Using Deterministic and Probabilistic APProaches..........ccceviiiiiine e
Indra Prasad Acharya, Mandip Subedi, and Rajan KC

SSHAC Evaluation of the Seismic Fragility for an Embankment Dam .............cccccccoevvenenn,

Martin W. McCann Jr., Zach Ruby, Michael Beaty, Thomas Westover,
Gonzalo Castro, and Leslie Harder

© ASCE





