
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 979-8-3313-2576-3 

Pipelines 2025 

Tampa, Florida, USA 
9-13 August 2025 

 

Proceedings of Sessions of the Pipelines 2025 Conference 
 
 

Condition Assessment, Asset Managment, 
and Subsurface Utility Engineering 



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/


Contents 

Asset Management 

Holy Toledo! Follow-Up—Asset Management of a WWII Era 78″ 

Raw Water Steel Pipeline ..............................................................................................................1 

Robert J. Card 

Managing Pipelines below Freeways and Other Major Infrastructure .................................11 

Britt Klein 

Data-Powered Strategies: Enhancing Pipeline Management for Small 

Water Systems ..............................................................................................................................20 

Greta Vladeanu, Sepideh Yazdekhasti, and Phillip Bevans 

Modernizing Utility Infrastructure Data Exchange and Security ..........................................29 

Daniel Colby and Philip J. Meis 

Analysis of Feature Performance for Damage Detection Using Data Analysis .....................35 

Mohammadsajad Salimi, Ashutosh Bagchi, and Hamed Azimi 

Improving Pipeline Asset Inventory Data for Water and Wastewater Systems ....................45 

Ram Krishna Mazumder, Swaranjit Roy, Khalid Kaddoura, and Dan Koo 

Performance Evaluation of Small-Diameter Cast Iron Mains and Their 

Role in Water Loss .......................................................................................................................54 

Shaoqing Ge 

Applying a Purpose-Driven Methodology to Develop a Pipeline 

Condition Assessment Plan and Program .................................................................................64 

Roberto Mascarenhas, Andrew Nicholson, Daniel Robinson, Ken Vaheesan, 

Ben Bryce, Edward Padewski, and Graham Bell 

Case Studies 

Using Sensors to Identify Point Sources of Pollution in the City of 

Atlanta’s Combined Sewer System ............................................................................................74 

John Abrera, Cornelius Askew, and Catrina Gunn 

Study of Rehabilitation of Broken Wires in Prestressed Concrete 

Cylinder Pipe (PCCP) and Its Effect on the Structural Continuity of the Pipe ....................82 

Ahmad Jibreen, Mohammad Najafi, Mai Aljaberi, and Mohsen Mohammadagha 

 

Pipelines 2025 ix

© ASCE



Novi’s Most Critical Asset—Managed through Proactive Condition 

Assessment and Operational Determination .............................................................................91 

Sam Vermillion, Mohina Sharma, Ben Croy, Jeff Herczeg, and Evan Biedenbach 

Pilot Project and Validation of Non-Invasive Pipeline Assessment for 

Localized Wall Loss Detection ..................................................................................................101 

Wendy Andaya, Cameron Lee, Sebastien Perrier, and Cameron White 

Concrete Pressure Pipe Assessment and Management 

Proactive Knowledge-Based PCCP Asset Management Program ........................................110 

Jake Regala and Kevin Weeks 

PCCP Condition Assessment—How Much Data Is Too Much Data? ..................................118 

Piyush Garg and Rasko P. Ojdrovic 

Thrust Restraint Analysis of LCP versus ECP Using Non-Linear Finite 

Element Analysis ........................................................................................................................127 

Masood Hajali, Ikram Efaz, and Ashan McNealy 

Using Multifrequency Near-Field Testing to Assess PCCP Mains with 

Multiple Pipe Classes .................................................................................................................137 

Ad Shatat and Martin Korz 

Comparing Near-Field Electromagnetic Inspection Tools ....................................................146 

Bethany McDonald and Michael Higgins 

Inspecting and Repairing Large-Diameter PCCP in a Single Outage ..................................153 

Joel Jenkins, Thomas Lau, Ryan Littell, Christian Ruiz, James Laranang, 

Peter D. Nardini, and Kristen A. Peterson 

Gross Wrapping Stress of Prestressing Wire and Its Effect on 

Mechanical Behavior of PCCP .................................................................................................162 

David Andres, Idair Espinosa, Ikram Efaz, Masood Hajali, Alan Bair, 

Robert King, Adam Koebel, and Ashan McNealy 

Pressure Points: Pipeline Pressure Evaluations ......................................................................172 

Jane Burnett, Russ Deason, Jerry Snead, Jared Svagera, Olivia Olsztyn-Budry, 

and Nicholas Winkelmann 

Corrosion Protection and Control 

Increasing the Life of Your Ductile Iron Pipe with “Hot Spot” Protection .........................183 

Janine M. Alexander 

 

Pipelines 2025 x

© ASCE



Dynamic Database for Proactive and Predictive Risk Management of 

Underground Pipelines: A Comprehensive Review ................................................................195 

Sreelakshmi Sreeharan, Kiranmayee Madhusudhan, Hui Wang, 

Homero Castaneda, Lei Wang, and Hao Wang 

Artificial Intelligence-Enabled Pipeline Integrity Management for 

Detection and Prediction of Corrosion Defects .......................................................................207 

Bingyan Cui, Hao Wang, and Xingsen Yang 

Leak Detection 

The Relevance of Acoustic Pipe Condition Assessment to the Structural 

Integrity of Water Mains ...........................................................................................................218 

Reza Moslemi, Valentin Burtea, and Varsha Prabhakar 

Ultrasonic Guided Wave-Based Online Monitoring of Selective Leaching in 

NPP Underground Piping .........................................................................................................228 

Dongjin Du, Pranav M. Karve, Samantha Rubin, Sankaran Mahadevan, 

and Svetlana Lawrence 

Estimation of Leak Phenomena in Service Steel Pipeline System by Using 

Pressure Wave Propagation Field in Non-Steady Water Flow Conditions ..........................238 

Tetsuya Suzuki, Taiki Hagiwara, and Yohei Asada 

Burst Localization in Urban Water Supply Networks Using Acoustic 

Time Reversal Technique ..........................................................................................................249 

Muhammad Waqar, Mohamed H. E. Ben Arab, Moez Louati, 

and Mohamed S. Ghidaoui 

Lessons Learned from a 20-in. and 30-in. CIP Inspection .....................................................260 

Jacqueline Lindgren 

Pipe and Appurtenance Design 

Assessing Stress Intensity Factors for Large-Diameter Buried Water 

Pipes Using Finite Element Methods .......................................................................................269 

Abu Hena Muntakim, Kenny Farrow, Chris Rossiter, and Bobby Virdi 

Virtual Design and Construction of Pipelines .........................................................................283 

V. Firat Sever, Rakesh Saka, and Tanner McKim 

How Pipeline Material Selection Can Mitigate Challenges of 

AWWA SOTWI Survey ............................................................................................................292 

Roy W. Mundy II 

Pipelines 2025 xi

© ASCE



Pipeline Failure Analysis and Testing 

Washington Suburban Sanitary Commission’s Forensic Program: 

Leveraging Data by Performing Material Evaluation on 

Failed Metallic Water Mains ....................................................................................................300 

Blen D. Jimma, David Deik, and Haile Yerdaw 

Predicting Degradation Patterns in Water Distribution Networks and 

Their Influence on Pipe Failure ................................................................................................311 

Reza Moslemi, Varsha Prabhakar, Valentin Burtea, and Shweta Gowda 

Advanced Techniques for Spatial Data Collection and Analysis ..........................................318 

Mike Jacobson and Eddie Adams 

Risk of Failure of PCCP with Scattered Wire Breaks ............................................................326 

Mehdi S. Zarghamee 

Assessing Pipeline Failure Hotspots and Vulnerabilities: A Spatial and 

Probabilistic Risk Analysis........................................................................................................336 

Yasir Mahmood, Nof Yasir, Nita Yodo, and Ying Huang 

Seismic or Resiliency 

Detecting Seismic Hydrodynamic Pressure in an In-Service Pipeline 

System for Agricultural Irrigation through On-Site Monitoring..........................................347 

Taiki Hagiwara, Takashi Ohkubo, and Kaori Hoshino 

Numerical Study of Buried Pipelines Backfilled with Controlled 

Low-Strength Material Crossing Strike-Slip Fault ................................................................354 

Che-Yu Chang, Hsuan-Chih Yang, and Wei-Kuang Chang 

Assessing the Impact of Network Topology on Seismic Resilience in 

Gas Pipeline Networks ...............................................................................................................361 

Sumaya Sharveen, Sandesh Adhikari, Abhijit Roy, and Mohsen Shahandashti 

Sewer Condition Assessment 

Going beyond NASSCO PACP Guidelines for Sewer Condition 

Assessment and Criticality Prioritization ................................................................................372 

Olugbenga Ibikunle 

Condition Assessment Program for 46-Year-Old Sanitary Forcemains in the 

Canadian Arctic Region ............................................................................................................384 

Olugbenga Ibikunle 

 

Pipelines 2025 xii

© ASCE



Advancing the Science and Practice of Pipeline Condition Assessment in 

Wastewater Pipes .......................................................................................................................395 

Sihan Zhou, Dulcy M. Abraham, and Tom Iseley 

From Inspection to Action: Seven Years of North Texas Municipal 

Water District’s Multi-Sensor Inspection Outcomes..............................................................405 

Amin Tehrani, Scott Hoelzle, Stephen Johnson, and Kristin Feng 

Utilizing Artificial Intelligence to Support the City of Miami Beach’s 

SSES and Biscayne Bay Water Quality Improvement Program...........................................414 

Samer Alkhatib, Patricia Rendon, and Marya Jetten 

Pickleballs and Patience: Thinking Outside the Box to Inspect a 

Critical 108-in. Force Main .......................................................................................................423 

Jeffrey A. Griffiths 

Subsurface Utility Engineering 

Back to the Future in the Utility Engineering Space ..............................................................431 

Vinnie LaVallette and Daniel Darnold 

Visualizing the Z-Value Uncertainty in 3D Utility Models ....................................................436 

James H. Anspach, Roy E. Sturgill Jr., and John P. Campbell 

Enhancing Subsurface Utility Engineering (SUE) Investigations and 

Data Quality with 360° Photogrammetry ................................................................................443 

Ryan Mikulsky and Michael Woods 

Soil Migration and Buried Pipe ................................................................................................449 

Amster Howard and Jeff Boschert 

Evaluating Discrepancies in Utility Depth Measurements Using 

Electromagnetic Locators: A Statistical Analysis of Contributing 

Factors in the DFW Area ..........................................................................................................460 

Joseph Murphy and Xi Xie Sr. 

Suitability of Ground-Penetrating Radar in Texas: Best Practices and 

Lessons Learned .........................................................................................................................469 

Harshit Shukla, Cesar Quiroga, Luke Cooper, and Gary Young 

System Modeling and Artificial Intelligence 

Sewer Pipe Condition Assessment Using Machine Learning: An 

ANN Methodology Approach ...................................................................................................478 

Mahnaz Rouhi, Mohammad Najafi, Vinayak Kaushal, and Jin-Zhu Yu 

Pipelines 2025 xiii

© ASCE



Leveraging Predictive Modeling of Disinfection Byproducts for 

Proactive Management of Water Systems—A Case Study ....................................................487 

Sepideh Yazdekhasti, Greta Vladeanu, and Craig Daly 

Sewer Pipe Condition Evaluation Using Ensemble Machine Learning ................................497 

Mahnaz Rouhi, Mohammad Najafi, Vinayak Kaushal, and Jin-Zhu Yu 

A Machine Learning-Based Interpretable Glass-Box Model for 

Pipeline Failure Mode Prediction Considering Quantitative 

Coupling Factors ........................................................................................................................507 

Jiannan Ding, Chengcheng Tao, Junyi Duan, Xingyu Wang, and Ying Huang 

Integration of Machine Learning and Finite Element Analysis for 

Assessing the Conditions of Cure-in-Place Pipe Liner Materials for 

Damaged Pipe Rehabilitation ...................................................................................................517 

Huaixiao Yan, Junyi Duan, Xingyu Wang, Ying Huang, and Chengcheng Tao 

Water Condition Assessment 

Enhancing Pipeline Integrity Management: Predictive Analytics and 

Probabilistic Applied Load Modeling for Water Transmission Networks...........................526 

Khalid Kaddoura, Rabia Mady, Adil Mohamed, and Khaled Reisha 

Striking a Balance in the North: How Edmonton Gets the Most from 

Its Water Transmission Main Condition Assessment Program ............................................536 

Andrew “A. J.” Rees, Josh Greenberg, and Justin Hebner 

Numerous Paths, One Destination: Comparisons of North American 

Condition Assessment Programs ..............................................................................................544 

Scott Jauch, Graham E. C. Bell, Glenn Edgemon, Roberto Mascarenhas, 

and John W. Norton Jr. 

Insights on Condition Monitoring of Water Assets from the Results of an 

Industry Survey ..........................................................................................................................554 

Diego R. Calderon, Marjan Moradi, Mohammad Najafi, Vinayak Kaushal, 

Ahmad Habibian, and Giselle Villar 

UAV Technology: From in the Clouds to below the Surface .................................................565 

Chandler Carpenter 

Condition Assessment and Rehabilitation Options for Peters Pipeline: 

A Case Study of Large-Diameter Raw Water Main Rehabilitation Study ..........................573 

Ahammed Latif, Ali Alavi, Darrel Evensen, Kent Norman, and Matthew Petersen 

 

Pipelines 2025 xiv

© ASCE



Inspecting Small Pipes with Big Consequence—Case Studies on 

Condition Assessment of DIP and BWP at Freeway Crossings ............................................583 

Murat Engindeniz and Troy Bontrager 

A Review of the Challenges to Large-Diameter Water Pipeline 

Maintenance Inspections ...........................................................................................................593 

Madhuri Arjun and Jim Geisbush 

Pipelines 2025 xv

© ASCE




