
•  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1724-9 
 
 

Structures Congress 2025 

Phoenix, Arizona, USA 
9-11 April 2025 

 

Editor: 
 
James Gregory Soules 
 
 

 

 

Proceedings of Structures Congress 2025 

 



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© (2025) by American Society of Civil Engineers 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2025) 

  

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/


© ASCE

Structures Congress 2025 v

Contents

Blast and Impact Loading

Analysis of Velocity, Shape, and Condition of Falling Structural Members  
under Collapse..................................................................................................................................1
Mo’ath Awawdeh, Mohamed T. Elshazli, Narek Galustanian, Sarah Orton,  
and Ahmed Ibrahim

Analytical and Numerical Study of Response of RC Beam under Falling Debris Impact.....17
Narek Galustanian, Sarah Orton, Mo’ath Awadeh, and Ahmed Ibrahim

Blast Response of Cold-Formed Steel (CFS) Framing Protected with FGM Material...........27
Elias Ali

Calibration of Thermal Viscoelastic Material Models for Dynamic Simulation of 
LG Interlayer Materials...............................................................................................................38
Ahmed Elbelbisi, Jonathan Knight, Alaa Elsisi, and Hani Salim

Encased Pultruded I-GFRP Beam under Impact Loading.......................................................51
Teghreed H. Ibrahim, Abbas A. Allawi, and Ayman El-Zohairy

Grain Silos and Explosion Hazards.............................................................................................61
Yousef Alostaz and Ashish Bhargava

Improving Blast Resistance of Reinforced Concrete Beams Using Recycled 
Rubber Integration.......................................................................................................................73
Mahmoud T. Nawar, Mohamed T. Elshazli, Ayman Elzohairy, Ahmed Eisa,  
and Hani Salim

Numerical Blast Response of Pre-Engineered Metal Building Cold-Formed 
Steel Girts and Purlins .................................................................................................................86
D. A. Rodriguez and M. J. Kraemer

Bridges, Tunnels, and Other Transportation Structures

Fatigue Response of Bridge Fingerplate Expansion Joints.....................................................101
Mohammed Mutnbak, Fahad Alsharari, Ahmed Elbelbisi, Alaa Elsisi,  
and Hani Salim



© ASCE

Structures Congress 2025 vi

Enhancing the Resilience of Prestressed Girder Bridges against Over-Height 
Vehicle Collisions ........................................................................................................................109
Mohamed T. Elshazli, Mohamed ElGawady, and Ahmed Ibrahim

Introducing Efficiency for Damage Detection and Condition Assessment of 
Cable-Supported Bridges as a Basis for Life Cycle Analysis..................................................121
Dariya Tabiatnejad, Armin Mehrabi, and Seyed Saman Khedmatgozar Dolati

Parametric Study of Composite Beams under Fracturing Shear Connectors 
with Varying Parameters...........................................................................................................135
Fahad Alsharari, Alaa Elsisi, Mohammad Mutanbak, Sajid Ahmed Syed, and Hani Salim

Pulaski Skyway Rocker Bent Replacement..............................................................................142
Han-Kil Lee, Vincent M. Liang, and Lenny Lembersky

Seismic Performance of Aged Suspension Bridges in California...........................................154
Arsam Taslimi, Floriana Petrone, and Brad Wilton

Probabilistic Risk of Temporary Bridges in California High Seismic Zones........................164
SeyyedMahdi Kashizadeh, Floriana Petrone, and Sashi Kunnath

Shoring Substitution of Loaded Plate Girders Using Wing Plates........................................173
Monir Ajan Alhadid, Mostafa Elmorsi, and Chad Xu

Strength of Continuous Beams Prestressed with Bonded and Unbonded Strands..............183
Mi Jin Jung, Pinar Okumus, and Robert J. Frosch

Structural Response of Shallow Large-Diameter Shield Tunnel: Experimental 
Investigation................................................................................................................................195
Rizwan Amjad, Nan Qin, and Xian Liu

Ultra-High-Performance Concrete (UHPC) Pile Splicing Techniques..................................209
Michael Odelola, Seyed Saman Khedmatgozar Dolati, and Armin Mehrabi

Buildings

Investigation of Floor Vibrations in Buildings: Assessment and Solutions...........................220
Richard E. Lindenberg, Mohamed ElBatanouny, and Christine Freisinger

Physics-Based As-Damaged Modeling of Reinforced Concrete Shear Walls 
Using Graph-Based Quantified Visual Crack Patterns...........................................................233
Pedram Bazrafshan, Sina Basereh, Rhythm Osan, and Arvin Ebrahimkhanlou

Predicting the Fundamental Frequency of Steel–CLT Floor Systems...................................248
Justice Forster, Adam R. Phillips, Erica Fischer, and Rodrigo Sarlo



© ASCE

Structures Congress 2025 vii

Strengthening of Drilled Beam Column Connection with Openings.....................................261
Narek Galustanian, Alaa El-Din El-Sisi, Nader Panahshahi, and Sarah Orton

The Structural Design of the New Techo International Airport in Phnom Penh, 
Cambodia....................................................................................................................................270
Andrea Soligon and Jeng Neo

Nonlinear 3D Finite Element Analysis of RC Flat Slabs with High-Strength 
Steel Subjected to Punching Shear............................................................................................282
Jatin Joshi, Nader Panahshahi, and Alaa Elsisi

Codes and Standards

Critical Updates to ASCE Flood Design Standards.................................................................291
William L. Coulbourne, Daniel T. Cox, Chris Cerino, and Adam Reeder

Forensics

Roof Collapse of a Large Retail Building.................................................................................299
Kent K. Sasaki and Veronica G. Timpane

Forensic Investigation of Historical 15-Story Building Vault Wall Shear Cracks................308
Donnell Duncan

Innovative Research

Novel, Highly Efficient Spanning Structural Trusses..............................................................321
Sooik Cho and Arek Mazurek

An Alternative Rocking CLT Shear Wall System....................................................................327
L. Panian, C. Qian, F. Tong, M. Korolyk, A. Upadhyay, and T. Tannert

Comparing Prioritization Strategies in Multi-Objective Design for an  
Enclosed Atrium.........................................................................................................................336
Nathan C. Brown, Stephanie Bunt, and Catherine G. P. Berdanier

Crack Healing of Concrete Structures Using Hooked Shape Memory Bars........................348
Alexander Chen and Bassem Andrawes

Crack Healing Performance of Microbial Self-Healing Concrete Using Different 
Carriers.........................................................................................................................................362
Izhar Ahmad, Mehdi Shokouhian, Marshell Jenkins, Gabrielle L. McLemore, 
and David Olusogo Owolabi



© ASCE

Structures Congress 2025 viii

Damage Detection in Concrete Elements Reinforced or Strengthened with FRP 
and New Methods for Improving the Detectability of FRP Bars in Concrete......................373
Seyed Saman Khedmatgozar Dolati, Pranit Malla, Armin Mehrabi,  
Jesus Ortiz Polanco, and Antonio Nanni

Design Guidance for Point-Supported CLT Floors.................................................................394
Houman Ganjali, Md. Shahnewaz, Carla Dickof, and Thomas Tannert

Investigating the Influence of PV Panel Sizes on Wind-Induced Loads................................403
Mahmoud Abdallah and Ioannis Zisis

Performance and Repairability of SMA Cable-Friction Devices under Repeated 
Loading Conditions ....................................................................................................................413
Malik Corum, Fei Shi, Liang Cao, James Ricles, and Osman E. Ozbulut

Metal Additive Manufacturing of Seismic Fuses for Concentric Braced Frames 
Based on Plate Shear Deformation............................................................................................424
Hamdy Farhoud and Islam Mantawy

Snow Load Assessment Using the Finite Area Element Method: A Parametric 
Study to Validate the Feasibility of Using Large-Eddy Simulations as the Wind 
Velocity Input..............................................................................................................................435
Hang You, Megan Dicks, Timothy Wiechers, Jan Dale, and Xiangdong Du

Life-Cycle Assessment

Developing Inspection and Damage Detection Methods for FRP Reinforced/
Strengthened Concrete Elements..............................................................................................446
Pranit Malla, Seyed Saman Khedmatgozar Dolati, Armin Mehrabi,  
Jesus Ortiz Polanco, and Antonio Nanni

Natural Disasters

Enhancing Seismic Resilience of Pre-Code RC Building: A Fragility Assessment...............458
Steffi Stephen, Anas Issa, and AmanAllah Mwafy

Nonbuilding and Special Structures

Module Land Transport Stability for Energy and Industrial Facilities................................470
Felipe Mejia, Alvaro Campos, Silky Wong, David Kerins, and Luca Magenes




