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FOREWORD

 These are the proceedings for the Tenth International Conference on Concrete 
Pavements, which was organized by the International Society for Concrete Pavements 
(ISCP) and held in Québec City, Québec, Canada on July 8-12, 2012. This is the tenth in a 
series of such conferences to bring together experts from all over the world to discuss the 
state of the art of concrete pavement design, construction, evaluation, performance, and 
rehabilitation.
	
 The First International Conference on Concrete Pavement Design was held at 
Purdue University on February 15-17, 1977. The Second International Conference on 
Concrete Pavement Design was held in Indianapolis, Indiana on April 14-16, 1981. Both 
of these conferences were planned and organized by Eldon J. Yoder, Professor of Civil 
Engineering at Purdue University. The Third International Conference, dedicated to his 
memory and his  many contributions to the engineering profession, was held on April 
23-25 at Purdue University. The Fourth and Fifth conferences  were also held on the 
Purdue Campus in 1989 and 1993, respectively. The Sixth Conference was held in 
Indianapolis, Indiana in 1997. The Seventh Conference was held at the Disney Coronado 
Springs Resort in Orlando, Florida, on September 9-13, 2001. The Eighth Conference was 
held in Colorado Springs, Colorado on August 14-18, 2005. The Ninth Conference was 
held in San Francisco, California on August 17-21, 2008.
	
 The papers  presented in these proceedings were selected through peer review from 
manuscripts submitted prior to February 2012. Eighty-three papers were accepted for this 
conference on the basis of the peer review comments. The papers published in these 
proceedings have been organized in the order as  was planned for the general program, 
which is described beginning on page vii.
	
 We would like to take this  opportunity to thank the authors and the many reviewers 
who volunteered their time to ensure that the papers  that appear in these proceedings  are of 
the highest quality. We wish to thank the members of the conference steering committee, 
the editorial committee, the student competition committee, the workshop committee and 
all of the workshop chairs  and speakers, the entertainment committee, and the technical 
visit committee for their tireless efforts in developing each of the many components  that 
comprised the overall conference program. We extend special thanks  to all of the program 
sponsors  for their financial support, and we gratefully acknowledge the contributions of 
the conference collaborators for their efforts  in promoting the conference. We are 
especially appreciative of the contributions of the conference host and partner, Transports 
Québec and partner, Holcim Canada.
 Finally, we would like to thank: Émilie Levesque, Catherine Blais and the rest of 
the staff at AGORA Communications for their superb assistance in managing the 
conference; Sharon Prochnow (National Concrete Pavement Technology Center) and 
Laura Taylor (Michigan State University) for all of their assistance in registration and 
correspondence matters; and Amy M. Dean for the graphic design and development of the 
conference program and other materials, and for editing, formatting and organizing the 
conference proceedings.

! Tim Smith Mark B. Snyder
 10th ICCP Conference Chair ISCP President
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International Society for Concrete Pavements

Mission
 The mission of the society to facilitate the advancement of knowledge and 
technology related to concrete pavements through education, technology transfer and 
research at the international level.
 The Society will gather and disseminate information for the concrete pavement 
community. The Society’s efforts will promote technological advancements and 
competence of its members, leading to improved concrete pavement performance.

Executive Officers:
President: Mark B. Snyder, American Concrete Pavement Association-PA Chapter (USA)
president@concretepavements.org
Vice-President: José Balbo, Universidade de São Paulo (BRAZIL)
vice-president@concretepavements.org
Secretary -Treasurer: Neeraj Buch, Michigan State University (USA)
secretary-treasurer@concretepavements.org
Past President: Dan G. Zollinger, Texas A&M University (USA)
past-president@concretepavements.org

Board of Directors (as of July 8, 2012)
Anna-Carin Brink	
 Australian Road Research Board (AUSTRALIA)
Juan Pablo Covarrubias	
 TCPavements, Inc. (CHILE)
James Grove	
 Federal Highway Administration (USA)
Jake Hiller	
 Michigan Technological University (USA)
Lev Khazanovich	
 University of Minnesota (USA)
Erwin Kohler	
 Dynatest Consulting, Inc. (CHILE)
Somayeh Nassiri	
 University of Alberta (CANADA)
Bryan Perrie	
 Cement and Concrete Institute (SOUTH AFRICA)
Luc Rens	
 FEBELCEM (BELGIUM)
Jeff Roesler	
 University of Illinois (USA)
Tim Smith	
 Transportation Engineer (CANADA)
Bo Tian	
 Research Institute of Highway (CHINA)
George Vorobieff	
 NSW Road & Maritime Services (AUSTRALIA)
Leif Wathne	
 American Concrete Pavement Association (USA)

Note: In addition to the elected board members, several liaison members from non-US 
countries regularly attend the board meetings. The Society encourages international liaison 
membership to the board to ensure that the Society continues to maintain global 
representation.
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Reviewers
The 10th ICCP would not have been possible if not for the efforts of all of the authors and 
reviewers of the delegate manuscripts that were presented in the various technical sessions 
(including the poster board session).
The ISCP Editorial Committee gratefully acknowledges the contributions and efforts
of all of the following individuals, who served as reviewers:

Ross	 Anderson
Jamshid	 Armaghani
Armen	 Amirkhanian
José Balbo
Ernest	 Barenberg
Matt 	 Beyer
Kevin	 Bilodeau
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Alex	 Brand
David 	 Brill
Anna-Carin	Brink
Neeraj 	 Buch
Tom 	 Burnham
Chris	 Byrum
Jim 	 Cable
Tom 	 Cackler
Victor 	 Cervantes
Halil 	 Ceylan
Hemant 	 Chavan
Katie 	 Chou
Kevin 	 Copeland
Juan Pablo	Covarrubias V
Gary 	 Crawford
Michael 	 Darter
Norbert 	 Delatte
John 	 Donahue
Louw 	 du Plessis
Francisco 	 Evangelista, Jr.
Lynn 	 Evans
Cristian 	 Gaedicke
Edward 	 Gervais
Steve 	 Gillen
Andy	 Gisi
Adil 	 Godiwalla
Zach 	 Grasley
David 	 Gress
James 	 Grove
Syed 	 Haider
Gregory 	 Halsted

Michael 	 Hammons
Will 	 Hansen
John 	 Harvey
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Kyle	 Hoegh
Stan 	 Herrrin
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Elin 	 Jensen
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Tim	 Smith
Mark	 Snyder
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Daniel	 Vivar
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Dong	 Wang
Leif	 Wathne
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James	 Wilde
Dan	 Ye
Thomas	Yu
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Dan	 Zollinger

Bryan Perrie and Anna-Carin Brink, Editorial Committee Co-Chairs
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