
SHRP-P-689

Evaluation of a
Time Domain Reflectometry Technique

for Seasonal Monitoring
of Soil Moisture Content

Under Road Pavement Test Sections

Radu Andrei, Doctorant Engineer
National Highway Administration of Romania

A. Robert Raab, Ph.D., P.E.
Strategic Highway Research Program

David C. Esch, P.E.
Alaska Department of Transportation

Strategic Highway Research Program
National Research Council

Washington, DC 1994



SHRP-P-689
Product no. 5030

Program Manager: Neil F. Hawks
Program Area Secretaries: Cynthia Baker, Francine A. Burgess
Production Editor: Carrie Kent

June 1994

key words:
pavement performance
soil moisture content

time domain reflectometry

Strategic Highway Research Program
National Research Council
2101 Constitution Avenue N.W.

Washington, DC 20418

(202) 334-3774

The publication of this report does not necessarily indicate approval or endorsement by the National Academy of
Sciences, the United States Government, or the American Association of State Highway and Transportation Officials
or its member states of the findings, opinions, conclusions, or recommendations either inferred or specifically
expressed herein.

©1994 National Academy of Sciences

425/NAP/694



Concrete and Structures Advisory Committee

Chairman Liaisons

James J. Murphy

New York Department of Transportation (retired) Theodore R. Ferragut
Federal Highway Administration

Vice Chairm_n

Howard H. Newlon, Jr. Crawford F. Jencks
Virginia Transportation Research Council (retired) Transportation Research Board

Members Bryant Mat.her
USAE Waterways Experiment Station

Charles J. Arnold

Michigan Department of Transportation Thomas J. Pasko, Jr.
Federal Highway Administration

Donald E. Beuerlein

Koss Construction Co. John L. Rice
Federal Aviation Administration

Bernard C. Brown

Iowa Department of Transportation Suneel Vanikar
Federal Highway Administration

Richard D. Gaynor

National Aggregates Association�National Ready Mixed Concrete 11/19/92
Association

Expert Task Group
Robert J. Girard

Missouri Highway and Transportation Department John Apostolos

California Department of Transportation
David L. Gress

University of New Hampshire Robert Girard

Missouri Highway and Transportation Department
Gary Lee I-Ioffman

Pennsylvania Department of Transportation Richard Kessler

Florida Department of Transportation
Brian B. Hope

Queens University Prof. Carl Locke, Jr.

University of Kansas
Carl E. Locke, Jr.

University of Kansas Dr. David Manning
Ontario Ministry of Transportation

Clelton L. Loveall

Tennessee Department of Transportation Dr. Paul Virmani

Turner Fairbanks Research Center
David G. Manning

Ontario Ministry of Transportation

Robert G. Packard

Portland Cement Association

James E. Roberts

California Department of Transportation

John M. Scanlon, Jr.

Wiss Janney Elsmer Associates

Charles F. Scholer

Purdue University

Lawrence L. Smith

Florida Department of Transportation

John R. Strada

Washington Department of Transportation (retired)



Long-Term Pavement Performance Advisory Committee

William J. MacCreery, chairman Marshall R. Thompson
W.J. MacCreery, Inc. University of Illinois

David Albright Kenneth R. Wardlaw

New Mexico Department of Transportation Consultant

Richard Barksdale Marcus Williams

Georgia Institute of Technology H.B. Zachry Company

James L. Brown Liaisons

Pavement Consultant John P. Hallin

Albert J. Bush, III Federal Highway Administration

USAE Waterways Experiment Station Theodore R. Ferragut

Robert L. Clevenger Federal Highway Administration

Colorado Department of Highways Frank R. McCullagh

Ronald Collins Transportation Research Board

Georgia Department of Transportation
Louis M. Papet

Guy Dor_ Federal Highway Administration
Minist_re des Transports du Quebec

Charles E. Dougan
Connecticut Department of Transportation

McRaney Fulmer
South Carolina Department
of Highways and Public Transportation

Marlin J. Knutson
American Concrete Pavement Association

Hans Jorgen Ertman Larsen
Danish Road Institute, Road Directorate

Kenneth H. McGhee

Consultant Ovil Engineer

Raymond K. Moore

University of Kansas

Richard D. Morgan

National Asphalt Pavement Association

William R. Moyer

Pennsylvania Department of Transportation

David E. Newcomb

University of Minnesota

Charles A. Pryor
National Stone Association

Cesar A. V. Queiroz
The World Bank

Rolands L. Rizenbergs
Kentucky Transportation Cabinet

Gary K. Robinson
Arizona Department of Transportation

Frederic R. Ross

Wisconsin Department of Transportation

Ted M. Scott

American Trucking Association



Concrete and Structures Advisory Committee

Chairman Liaisons

James J. Murphy

New York Department of Transportation (retired) Theodore R. Ferragut

Federal Highway Administration
Vice Chairman

Howard H. Newlon, Jr. Crawford F. Jencks

Virginia Transportation Research Council (retired) Transportation Research Board

Members Bryant Mather

USAE Waterways Experiment Station
Charles J. Arnold

Michigan Department of Transportation Thomas J. Pasko, Jr.

Federal Highway Admim'stration
Donald E. Beuerlein

Koss Construction Co. John L. Rice

Federal Aviation Administration

Bernard C. Brown

Iowa Department of Transportation Suneel Vanikar

Federal Highway Administration

Richard D. Gaynor

National Aggregates Association/National Ready Mixed Concrete 11/19/92
Association

Expert Task Group
Robert J. Girard

Missouri Highway and Transportation Department Charles J. Arnold

Michigan Department of Transportation
David L. Gress

University of New Hampshire Jack J. Fontana

Consultant
Gary Lee Hoffman

Pennsylvania Department of Transportation Ronald I. Frascoia

State of Vermont Agency of Transportation
Brian B. Hope

Queens University Andrew D. Halverson

Minnesota Department of Transportation
Carl E. Locke, Jr.

University of Kansas Gary Hoffman

Pennsylvania Department of Transportation
Clellon L. Loveall

Tennessee Department of Transportation Crawford Jencks

_anni,o Transportation Research BoardDavid G.

Ontario Ministry of Transportation Paul D. Krauss

Wiss Janney Elstner Associates
Robert G. Packard

Portland Cement Association Louis Kuhlmann

Larkin Laboratory-Dow Chemicals USA
James E. Roberts

California Department of Transportation Alberto Sagues

University of South Florida
John M. Seanlon, Jr.

Wiss Janney Elstner Associates Frederick Szczepanek

New York Department of Transportation
Charles F. Scholer

Purdue University Paul Virmani

Federal Highway Administration
Lawrence L. Smith

Florida Department of Transportation Consultant to the Expert Task Group

John R. Strada John Broomfield

Washington Department of Transportation (retired)



Highway Operations Advisory Committee Liaisons

Chairman Ted Ferragut

Dean M. Testa Federal Highway Administration

Kansas Department of Transportation
Joseph J. Lasek

Vice Chairman Federal Highway Administration

Clayton L. Sullivan

ldaho Transportation Department Frank N. Lisle
Transportation Research Board

Members
ByronN. Lord

Ross B. Dindio Federal Highway Administration

The Commonwealth of Massachusetts
Mohamed Y. Shahin

Highway Department
U.S. Army Corps of Engineers

Richard L. Hanneman

Salt Institute Harry Siedentopf
Federal Aviation Administration

Rita Knorr

American Public Works Association Jesse Story
Federal Highway Administration

David A. Kaernmel

Marquette University Expert Task Group

Magdalena M. Majesky Duane E. Amsler, Sr.

Ministry of Transportation of Ontario New York State Department of Transportation

Michael J. Markow Walter G. Bartel

Cambridge Systematics, lnc. Oregon Department of Transportation

Gerald M. Miner Paul R. Camp

Macon, Missouri University of Maine

Richard J. Nelson Brian Chollar

Nevada Department of Transportation Federal Highway Administration

Rodney A. Pletan Paul F. Miller

Minnesota Department of Transportation Michtgan Department of Transportation

Michel P. Ray Rodney Pletan

The World Bank Minnesota Department of Transportation

Michael M. Ryan Donald M. Walker

Pennsylvania Department of Transportation University of Wisconsin-Madison

Bo H. Simonsson Anwar E_Z. Wissa

Swedish Road and Traffic Research Institute Ardaman and Associates, lnc.

Leland Smithson

lowa Department of Transportation

Arlen T. Swenson

John Deere National Sales Division

Anwar E.Z. Wissa

Ardaman and Associates, Inc.

John P. Zaniewski

Arizona State University



Long-Term Pavement Performance Advisory Committee

Chairman Kenneth R. Wardlaw

William J. MacCreery Exxon Chemical Corporation
Wj MacCreery, lnc.

Marcus Williams

David Albright H.B. Zachry Company
Alliance for Transportation Research

Liaisons
Richard Barksdale

Georgia Institute of Technology Albert J. Bush, III

USAE Waterways Experiment Station
James L. Brown

Pavement Consultant Louis M. Papet

Federal Highway Administration
Robert L. Clevenger

Colorado Department of Highways John P. Hallin

Federal Highway Administration
Ronald Collins

Georgia Department of Transportation Ted Ferragut

Federal Highway Administration

Guy Dote

Ministere des Transports de Quebec Frank R. McCullagh
Transportation Research Board

Charles E. Dougan

Connecticut Department of Transportation Expert Task Group

McRaney Fulmer Paul D. Anderson

South Carolina Department Mountainview Geotechnical Ltd.
of Highways and Public Transportation

Robert C. Briggs

Marlin J. Knutson Texas Department of Transportation
American Concrete Pavement Association

Albert J. Bush, III

Hans Jorgen Ertrnan Larsen USAE Waterways Experimental Station
Danish Road Institute, Road Directorate

Billy G. Connor

Kenneth H. McGhee Alaska Department of Transportation
Consultant Civil Engineer

William Edwards

Raymond K. Moore Ohio Department of Transportation
University of Kansas

John P. Hallin

Richard D. Morgan Federal Highway Administration
National Asphalt Pavement Association

Frank L. Holman, Jr.

William R. Moyer Alabama Highway Department
Pennsylvania Department of Transportation

William J. Kenis

David E. Newcomb Federal Highway Administration
University of Minnesota

Joe P. Mahoney

Charles A. Pryor University of Washington
National Stone Association

Larry A. Scofield
Cesar A.V. Queiroz Arizona Transportation Research Center
The World Bank

Richard N. Stubstad

Roland L. Rizenbergs Dynatest Consulting, Inc.
Kentucky Transportation Cabinet

Marshall R. Thompson

Gary K. Robinson University oflllinois
Arizona Department of Transportation

Per Ullidtz

Frederic R. Ross Technical University of Denmark
Wisconsin Department of Transportation

Jacob Uzan

Ted M. Scott Texas A&M University
American Trucking Association

Wes Yang
Marshall R. Thompson

University of Illinois New York State Department of Transportation



Asphalt Advisory Committee Jack Telford
Oklahoma Department of Transportation

Chairman
Thomas D. Moreland Liaisons
Moreland Altobelli Associates, Inc.

Avery D. Adcock

Vice Chairman United States Air Force

Gale C. Page
Florida Department of Transportation Ted Ferragut

Federal Highway Administration

Members
Donald G. Fohs

Peter A. Bellin Federal Highway Administration

Niedersachsisches Landesamt

fur Strassenbau Fredrick D. Hejl
Transportation Research Board

Dale Decker

National Asphalt Paving Association Aston McLaughlin
Federal Aviation Administration

Eric Harm

Illinois Department of Transportation Bill Weseman
Federal Highway Administration

Charles Hughes

Virginia Highway & Transportation Research Council

Robert G. Jenkins

University of Cincinnati

Anthony J. Kriech

Heritage Group Company

Richard Langlois
Universite Laval

Richard C. Meininger

National Aggregates Association

Nicholas Nahas

EXXON Chemical Co.

Charles F. Polls

APAC, lnc.

Ron Reese

California Department of Transportation

Donald E. Shaw

Georgia-Pacific Corporation

Scott Shuler

The Asphalt Institute

Harold E. Smith

City of Des Momes

Thomas J. Snyder
Marathon Oil Company

Richard H. Sullivan

Minnesota Department of Transportation

Haleem A. Tahir

American Association of State Highway

and Transportation Officials


