
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-8985-9 
 

Pipelines 2019 
 

Nashville, Tennessee, USA 
21 – 24 July 2019 

 

Editors: 
 
Jeffrey W. Heidrick 
Mark S. Mihm 
 
 

 

Proceedings of Sessions of the Pipelines 2019 Conference 
 

Multidisciplinary Topics, Utility 
Engineering and Surveying 
 



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© (2019) by American Society of Civil Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
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 



Pipelines 2019 vi 

© ASCE 

Contents 
 
 

Multidisciplinary Topics 

Recent Survey Results of Water Main Failures in the U.S. and Canada ................................ 1 
Gregory M. Baird and Steven Folkman 

Adding Additional Reinforcement to Improve the Structural Performance  
of Spray Applied Pipe Lining Rehabilitation Technology: A Review ................................... 10 
Zahra Kohankar Kouchesfehani, Amin Darabnoush Tehrani, Mohammad Najafi,  
Jeffrey E. Syar, and Ed Kampbell 

Applying Risk Management Principles and Innovative Technologies to  
Effectively Manage Water Infrastructure Systems ............................................................... 24 
Sunil K. Sinha, Ahmad Habibian, Devan Thomas, Matt Carter, and Jian Zhang 

AWWA Standards and Manuals—A Guide for Proper Use and Reference  
When Writing Specifications .................................................................................................. 34 
John H. Bambei Jr. and John R. Plattsmier 

Bridging the Gap: Galveston Causeway 8,500 LF Aerial Water Line .................................. 41 
Alan Hutson, Jared Barber, James Johnson, and Daniel Christodoss 

Buckling of Thin-Walled High Density Polyethylene Liners Encased in Rigid  
Pipes under External Pressure and Thermal Effects ............................................................. 52 
Zhaochao Li, Junxing Zheng, Quan Sun, and Hantao He 

Comparison of Life Cycle Carbon Footprints of Steel and Concrete Pressure  
Pipes ......................................................................................................................................... 64 
Vasudeva Kaushik Nandyala, Seyedmohammadsadegh Jalalediny Korky,  
and Mohammad Najafi 

Evaluation of Literature on Design and Performance of Spray Applied Pipe  
Linings for Renewal of Culverts and Drainage Structures ................................................... 75 
S. Jalalediny Korky, M. Najafi, J. E. Syar, and V. K. Nandyala 

Evaluation of Filling the Valleys of Corrugated Metal Pipes by Trenchless  
Spray Applied Pipe Linings .................................................................................................... 84 
Amin Darabnoush Tehrani, Zahra Kohankar Kouchesfehani, Mohammad Najafi,  
Jeffrey E. Syar, and Norman Edward Kampbell 

Geographic Information System (GIS) Web-Based Water Pipeline Data  
Visualization for Decision Support ......................................................................................... 95 
Jayraj Patel and Sunil K. Sinha 



Pipelines 2019 vii 

© ASCE 

Investigation of AWWA C900 Temperature Coefficients/Thermal De-Rating  
Factors of Current-Vintage PVC Pipe ................................................................................. 104 
Steve Ferry and Tom Marti 

Optimization of Pump Parameters for Repowering an Existing Pipeline with  
Uncertain Evolution of Equivalent Roughness .................................................................... 113 
M. Maximiliano Sánchez and F. Maximiliano Oportus 

Optimizing Chemical Root Control in a Mid-Size Utility ................................................... 123 
Jim O’Dowd 

Proven Surge Control Strategies for Transmission Pipelines ............................................. 133 
Rebecca Peters and Thomas Hill 

Risk Identification for Pipeline Installation by Horizontal Directional  
Drilling (HDD)....................................................................................................................... 141 
Amir Tabesh, Mohammad Najafi, Zahra Kohankar,  
Mohammadreza Malek Mohammadi, and Taha Ashoori 

Sanitary Pipeline Pilot Project after 42 Years of Service in Lima, Ohio ............................ 151 
Jeff Boschert, Brian Browne, Kent Carlson, and Steven Kayatin 

Use of Optical Fibers to Investigate Strength Limit States for Pressure Pipe  
Liners ..................................................................................................................................... 161 
Titilope Adebola, Ian Moore, and Neil Hoult 

What Is Pipeline Resilience? ................................................................................................. 170 
Maury D. Gaston 

Modeling and Monitoring 

A Framework for Statistical Analysis of Water Pipeline Field Performance  
Data........................................................................................................................................ 180 
Hao Xu and Sunil K. Sinha 

A Novel Water Pipeline Asset Management Scheme Using Hydraulic  
Monitoring Data .................................................................................................................... 190 
Kalyan R. Piratla and Ahmad Momeni 

Apples to Apples—Break History and Performance of Modern Water Pipe  
in a Mid-Size Utility .............................................................................................................. 199 
Jim O’Dowd 

Collection and Compilation of Water Pipeline Performance Data ..................................... 207 
Sunil K. Sinha 

CSO Control in the Derby City ............................................................................................ 217 
Kyle C. Novak, Kelley A. Florence, and Jacob L. Mathis 



Pipelines 2019 viii 

© ASCE 

Destructive Testing of Steel Relined Prestressed Concrete Cylinder Pipe.......................... 225 
Nathan D. Faber and Brent J. Fountain 

Detecting High Risk Zones Using a Spatial Clustering of Pipe Breaks ............................... 235 
Thomas Ying-Jeh Chen, Chongyang Kate Zhao, and Craig Michael Daly 

Developing a Capacity-Demand Assessment Methodology for Pipeline  
Components Using Elastic-Plastic Load Factors ................................................................. 243 
Kenny T. Farrow 

Does Acoustic Wave Propagation Detect Damage in Large Diameter Cast Iron? ............. 253 
Ashkan Khalili, Ali Alavinasab, Marshall Kennedy, and Cameron White 

How AI/Machine Learning and a GIS CMMS Can Meet Performance  
Based GASB 34 Modified Approach Accounting Compliance for Water Pipes ................. 263 
Gregory M. Baird, Doug Hatler, and Becky Tamashasky 

How Cost Effective Is Machine Learning/AI Applied to Leak Detection  
and Pipe Replacement Prioritization? .................................................................................. 274 
Gregory M. Baird, Doug Hatler, and Paul Carpenter 

Multi-Sensor Inspection Technology: Better Data, Better Decisions .................................. 284 
Csaba Ékes 

Opportunistic Watermain Inspection and Sampling Protocol ............................................ 293 
Muhit Tanveer, Michael Zantingh, Patrick Moskwa, and Mohamed Abdi 

Pojoaque Basin Regional Water System Modeling and Challenges .................................... 302 
Eric Smith, Steve Shumaker, Sri Rajah, Leonel Almanzar, Chris Ott,  
Julia Chivington-Buck, Fabian Montana, James Kim, Juan Samaniego,  
and Jerry Edwards 

Powering Pipeline Monitoring Sensors Using Locally Available Energy ........................... 311 
Harshit Shukla, Kalyan R. Piratla, Harsh Desai, and Jacob Sorber 

Estimating Level of Service Impacts Arising from Water Main Breaks as  
Consequence of Failure ......................................................................................................... 321 
Karl Ivan San Luis, Amin Ganjidoost, and Craig Daly 

Role of Transient Pressure Monitoring in Sustainable Management of Water  
Distribution Systems ............................................................................................................. 329 
Christopher Duckworth, Craig Daly, and Sepideh Yazdekhasti 

Success of the Rain-Derived Inflow and Infiltration Program in Portland, OR ................ 339 
Tammy Cleys, Ian Besaw, David Collins, and Henry Young 

Tractive Force: A Key to Solids Transport in Gravity Flow Drainage Pipes ..................... 349 
LaVere B. Merritt and Kevin L. Enfinger 



Pipelines 2019 ix 

© ASCE 

Implementing Transmission Main Leak Monitoring to Reduce Risk and  
Non-Revenue Water .............................................................................................................. 359 
Paul Murray and Waseem Khan 

Utilizing District Metered Area Water Loss Analysis in a Mid-Size Utility ....................... 370 
Jim O’Dowd 

Utilizing Satellite Leak Detection in a Mid-Size Utility ....................................................... 380 
Jim O’Dowd 

Utilizing Sewer Flow Monitoring and Depth Sensors in a Mid-Size Utility ........................ 388 
Jim O’Dowd 

Water Pipeline Infrastructure Systems Understanding for Performance  
Analysis of Cast Iron Pipes ................................................................................................... 398 
Anmol Vishwakarma and Sunil Sinha 

Pigging 

Intake Fouling Assessment and Mussel Cleaning via Design-Build Swabbing  
and Pigging Operation at Toronto Water’s Island WTP .................................................... 408 
Niall Robertson 

Understanding Pigging as a Means of Improving Pipeline Construction,  
Quality Control, and Sustainable Operations ...................................................................... 419 
Charles Herckis 

Pipe Joint Topics 

A Case Study of a Failed Welded Joint ................................................................................ 429 
Benjamin C. McCray and Robert Card 

Certa-Lok: A Restrained Joint Pipe System for Trenchless Applications .......................... 438 
Rowena Patenaude 

HDPE Electrofusion Fitting Installation Challenges ........................................................... 447 
Krista M. Moita, Marisa R. Boyce, Raffi J. Moughamian, and Marshall P. McLeod 

Joint Strength or “Efficiency” Factors of Steel Lap Welded Joints for Use  
in Water Conveyance ............................................................................................................ 456 
Robert J. Card, Spyros A. Karamanos, Gregory C. Sarvanis,  
and Giannoula Chatzopoulou 

Pipe Materials 

Aromatic Polyurethane Coating’s Long Term Corrosion Protection Capability  
after Two Years of Extended Above Ground Exposure ...................................................... 466 
Stuart Croll, Chunju Gu, Vinod Upadhyay, and Brent Keil 



Pipelines 2019 x 

© ASCE 

Characterization of Graphene Reinforced Epoxy Coatings for Internal Surface  
of Oil and Gas Pipelines ........................................................................................................ 478 
Xingyu Wang, Xiaoning Qi, Mingli Li, Zhibin Lin, and Dante Battocchi 

Design of Sprayed Cementitious Liners within Corrugated Steel Pipes ............................. 485 
Ian Moore 

Direct Pipe—Installation Force Evaluation of Recent Direct Pipe Installations ................ 493 
Andrew E. Sparks and Robert D. Hotz 

Experimental Performance Evaluation of Seismic-Resilient PVCO Pipeline ..................... 504 
B. P. Wham, B. A. Berger, and T. D. O’Rourke 

Mechanical Performance of a Pressure Pipe CIPP Liner with Stress  
Concentration Effects Associated with Local Defects .......................................................... 515 
Xiaoan He and Shawn Kenny 

Rigid versus Flexible Pipe Material Surge Response: A Case Study for a Raw  
Water Pipeline ....................................................................................................................... 528 
B. P. Singh and D. Radulj 

Technology Breakthrough: OCSD Implements Fiber Reinforced Polymer for  
an Extended Run of 84-Inch-Diameter Reinforced Concrete Pipe ..................................... 536 
Victoria Pilko, Dan Bunce, Vicki Francis, Gary Skipper, Ari Elden, Anna Pridmore,  
and Mark Geraghty 

Thin-Wall Synthetic Fiber Reinforced Concrete Pipe Performance under  
Cyclic Loading....................................................................................................................... 547 
Fouad T. Al Rikabi, Shad M. Sargand, Issam Khoury, John Kurdziel,  
Husam H. Hussein, and Safiya Ahmed 

Rehabilitation Materials 

Performance of CFRP-Lined PCCP with Continuing Wire Breakage ............................... 555 
Michael P. Gipsov, Murat Engindeniz, and Rasko O. Ojdrovic 

Review of Literature on Chemical Emissions and Worker Exposures Associated  
with Cured-in-Place Pipe (CIPP) Installation ...................................................................... 565 
Vinayak Kaushal, Mohammad Najafi, Melanie Sattler, and Kevin Schug 

Surveying 

Subsurface Utility Engineering (SUE)—Not Just for Linear Infrastructure Projects ....... 574 
Daniel Jarvie and Ophir Wainer 




