
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-327-5 

International Conference on 
Sustainable Concrete Pavements: 
Practices, Challenges, and 
Directions 2010 
 

Sacramento, California, USA 
15-17 September 2010 

 

 



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© (2010) by the Federal Highway Administration 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact the Federal Highway Administration 
at the address below. 
  
Federal Highway Administration 
1200 New Jersey Ave., SE 
Washington, DC 20590 
 
 
Phone:  202-366-4000 
 
 
www.fhwa.dot.gov 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of Contents 

Sustainability Applications to Concrete Pavements 

Challenges Confronting Sustainable Practices for Concrete Pavement Design and  
Construction in Australia  
 George Vorobieff ............................................................................................................1 

Basic Principles Behind Sustainability for Concrete Pavements  
Peter C. Taylor and Thomas Van Dam .........................................................................29 

Innovative Sustainable Concrete Pavement Solutions  
Fares Y. Abdo and David D. Shepherd..........................................................................39 

Sustainability Opportunities for Concrete Pavements  
Jim Grove, Suneel Vanikar, and Leif Wathne ...............................................................55 

Sustainable Pavements—FHWA Initiatives 
Samuel S. Tyson ............................................................................................................71 

Sustainable Concrete Pavement Design  

Concrete Pavement Thickness and Materials Optimization—Design Concepts and  
Performance in a Cold Climate 
 Thomas Burnham...........................................................................................................87 

Structural and Hydrological Design of Pervious Concrete Pavements Using  
PerviousPave  
 Robert Rodden, Gerald Voigt, and Andrew Gieraltowski...........................................109 

Design and Rehabilitation Strategies for Sustainable Concrete Pavements  
 H. Thomas Yu and Mark Swanlund ............................................................................119 

Structural/Hydrologic Design and Maintenance of Permeable Interlocking Concrete 
Pavement  
 David R. Smith and William F. Hunt ..........................................................................131 

Sustainable Concrete Paving Materials 

Use of Low-CO2 Portland Limestone Cement for Pavement Construction in Canada  
 M.D.A. Thomas, K. Cail, B. Blair, A. Delagrave, P. Masson, and K. Kazanis...........151 

Use of Performance Cements (ASTM C1157) in Colorado and Utah: Laboratory  
Durability Testing and Case Studies  
 Thomas J. Van Dam, Brooke W. Smartz, and Todd S. Laker .....................................163 

Slag Cement and Concrete Sustainability  
 P. Bohme, G. McLellan, and M. Luther .....................................................................179 



vi 

Concrete Containing RAP for Use in Concrete Pavement  
 Nabil Hossiney, Mang Tia, and Michael J. Bergin......................................................187 

Using Soybean Oil to Improve the Durability of Concrete Pavements  
 John T. Kevern, University of Missouri–Kansas City.................................................209 

Sustainable Concrete Paving Mixtures 

Mixture Proportioning Options for Improving High-Volume Fly Ash Concretes  
 Dale P. Bentz, Chiara F. Ferraris, Igor De la Varga, Max A. Peltz,  
 and John A. Winpigler .................................................................................................223 

Performance of Pervious Concrete Designed for Roadway Applications 
 John T. Kevern, Vernon R. Schaefer, Kejin Wang, and Paul Wiegand ......................239 

Permeability, Strength, and Fatigue Properties for Open-Graded Concrete for  
Permeable Concrete Pavements  
 Brock Campbell, Hui Li, John Harvey, and David Jones............................................251 

IPRF Project 06-02 Interim Report “Airfield Pavement Concrete Mix Proportioning,  
Incorporating Fly Ash as Cementitious Material”  
 Ahmad Ardani, Chetana Rao, Richard Stehly, and Suri Sadasivam ..........................273 

Sustainable Design and Construction Considerations 

Implementation of Narrow Contraction Joints In Louisiana: A Cost–Benefit  
Analysis Study 
 Tyson D. Rupnow, Mark Martinez, and Zhongjie Zhang............................................291 

Calculation of Greenhouse Gas Emissions Associated with Concrete Highway  
Construction Projects Using an Integrated Life Cycle Assessment Approach  
 Darrell Cass and Amlan Mukherjee.............................................................................301 

Sustainable Pavement Overlays Using Engineered Cementitious Composites  
 Michael D. Lepech and Victor C. Li............................................................................315 

Use of Exposed Aggregate Concrete Surfaces as a Sustainable Practice  
 Robert Otto Rasmussen, Sabrina I. Garber, Hermann Sommer, E. Thomas Cackler,  
 Andrew J. Gisi, and Gary J. Fick .................................................................................337 

Industry Innovations  

Next-Generation Paving Materials Using Mineralized CO2 Captured From Flue Gas  
 Laurence Clodic, Joshua Patterson, Cecily Ryan, and Terence Holland.....................359 

Hydraulic Cement Production From Coal Combustion Products  
 James Hicks .................................................................................................................371 



  vii 

Assessment of Sustainable Strategies  

Greenroads: A Sustainability Rating System for Roadways  
 Stephen T. Muench, Jeralee Anderson, and Tim Bevan..............................................389 

Consideration of Time-Dependent Factors in the Environmental Assessment of  
Long-Life Pavements  
 Nicholas J. Santero and John Harvey ..........................................................................409 

Sustainability Opportunities With Pavements: Are We Focusing on the Right Stuff? 
 Leif Wathne .................................................................................................................421 

A Methodology for Measuring the Environmental Impact of Concrete for Pavements  
Using Eco-Efficiency Analysis  
 Mark A. Bury and Brad Violetta..................................................................................443 

A Parametric Analysis of Life Cycle Assessment for Concrete Pavement Systems  
 In-Sung Lee, Alissa Kendall, John Harvey, Ting Wang, and Nicholas Santero .........459 

APPENDIX 
An Industrially Proven Solution for Sustainable Pavements of High-Volume Pozzolan 
Concrete—Using Energetically Modified Cement, EMC 
 Vladimir Ronin, EMC Cement BV, Sweden ...............................................................475 

 




