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Foreword

This publication, Nondestructive Testing of Pavements and Backcalculation of Moduli,
contains papers presented at the First International Symposium on Nondestructive Testing
of Pavements and Backcalculation of Moduli, which was held in Baltimore, Maryland, 29-
30 June 1988. The symposium was sponsored by ASTM Committees D-4 on Road and
Paving Materials and D-18 on Soil and Rock. A. J. Bush III, USAE Waterways Experiment
Station, and G. Y. Baladi, Michigan State University, presided as symposium chairmen and
were editors of this publication.



Contents

Overview

BACKCALCULATION OF LAYER MODULI—STATE OF THE ART

Backcalculation of Pavement Layer Properties—R. L. LYTTON

NONDESTRUCTIVE TESTING
Deflection Testing

Reliability Testing of Seven Nondestructive Pavement Testing Devices—
R. A. BENTSEN, S. NAZARIAN, AND J. A. HARRISON

Comparison of Two Falling Weight Deflectometer Devices, Dynatest 8300 and
KUAB 2M-FWD—1J. A. CROVETTI, M. Y. SHAHIN, AND B. E. TOUMA

The Multidepth Deflectometer (MDD) System for Determining the Effective
Elastic Moduli of Pavement Layers—M. DE BEER, E. HORAK, AND

A. T. VISSER

Using the Multidepth Deflectometer to Verify Modulus Backcalculation
Procedures—T. SCULLION, R. C. BRIGGS, AND R. L. LYTTON

Radar Testing

Application of Ground-Penetrating Radar and Infrared Thermography to Pavement
Evaluation—F. B. HOLT AND R. A. ECKROSE

Surface Wave Testing

Nondestructive Evaluation of Pavements by Surface Wave Method—s. NAZARIAN
AND K. H. STOKOE II

Influence of Source and Receiver Geometry on the Testing of Pavements by the
Surface Waves Method—bD. R. HILTUNEN AND R. D. WOODS

USAF Wave Propagation NDT Method—M. C. WANG, w. SCHAUZ, J. AMEND, AND
J. L. GREENE

41

59

70

90

105

119

138

155



BACKCALCULATION OF LAYER MoDuLI FROM DEFLECTION DATA

Multilayer Elastic Program for Backcalculating Layer Moduli in Pavement
Evaluation—F. . VAN CAUWELAERT, D. R. ALEXANDER, T. D. WHITE,
AND W. R. BARKER

Back-Analyzed Elastic Stiffness: Comparison Between Different Evaluation
Procedures—Ww. S. TAM AND S. F. BROWN

A Data Base Method for Backcalculation of Composite Pavement Layer Moduli—
M. ANDERSON

General Procedure for Backcalculating Layer Moduli—. UzAN, R. L. LYTTON,
AND F. P. GERMANN

Deflection Reading Accuracy and Layer Thickness Accuracy in Backcalculation of
Pavement Layer Moduli—L. H. IRWIN, S. W. YANG, AND R. N. STUBSTAD

Prediction of Flexible Pavement Layer Moduli from Dynaflect and FWD
Deflections—K. BADU-TWENEBOAH, C. W. MANZIONE, B. E. RUTH, AND
W. G. MILEY

In Situ Material Properties from Dynamic Deflection Equipment—w. UDDIN AND
B. F. MCCULLOUGH

Development of the DBCONPAS Computer Program for Estimation of Concrete
Pavement Parameters from FWD Data—M. TiA, K.-S. EOM, AND B. E. RUTH

Parameter Estimates of Pavement Structure Layers and Uniqueness of the
Solution—D. STOLLE AND D. HEIN

FWD Backcalculated Moduli Compared with Pavement Pressuremeter Moduli and
Cyclic Triaxial Moduli—p. J. COSENTINO AND J.-L. BRIAUD

Backcalculation of Layer Moduli from Nondestructive Pavement Deflection Data
Using the Expert System Approach—yY. J. CHOU, J. UZAN, AND R. L. LYTTON

A Mechanistic Method for Evaluation of Layer Moduli and Overlay Design—
N. P. KHOSLA AND N. A. ALI

ILLI-SLAB and FWD Deflection Basins for Characterization of Rigid
Pavements—p.T. FOXWORTHY AND M. . DARTER

A Simple Method of Measuring Pavement Rebound Deflection Bowl Data and
Calculating Moduli—A. s. RAJAGOPAL AND C. E. G. JUSTO

Evaluation of Moduli Backcalculation Programs for Low-Volume Roads—
K. N. CHUA

Semirigid Pavements: A Dead Loss for Backcalculation Procedures Using
Deflection Bowls?—Aa. c. PRONK

1

189

201

217

229

245

278

291

313

323

341

355

368

387

398

415



Temperature, Frequency, and Load Level Correction Factors for Backcalculated
Moduli Values—F. P. GERMANN AND R. L. LYTTON

A Performance Comparison of Selected Backcalculation Computer Programs—
J. P. MAHONEY, N. F. COETZEE, R. N. STUBSTAD, AND S. W. LEE

PROCEDURES FOR ANALYSIS OF NONDESTRUCTIVE TESTING DATA

The Use of Falling Weight Deflectometer Data in Monitoring Flexible Pavement
Systems—D. E. NEWCOMB, S. W. LEE, J. P. MAHONEY, AND N. C. JACKSON

ILLI-PAVE Based NDT Anaiysis Procedures—M. R. THOMPSON

Nondestructive Testing Techniques and Evaluation Procedures for Airfield
Pavements—D. R. ALEXANDER, S. D. KOHN, AND W. P. GROGAN

Using NDT Aided by an Expert System to Evaluate Airport and Highway
Systems—J. GREENSTEIN AND L. BERGER

Stress Dependency of the (Sand) Subgrade Modulus by the Dead Weight of the
Pavement Layers: Field Experiments with the Falling Weight Deflectometer—
A. C. PRONK

SHRP Plans for Nondestructive Deflection Testing in the Development of
Pavement Performance Prediction Models—C. A. RICHTER AND
J. B. RAUHUT

Ground Penetrating Radar Supplements Deflection Testing to Improve Airport
Pavement Evaluation—R. A. ECKROSE

Superheavy Overloads: NDT Pavement Deflections Compared to Predictions Based
on Backcalculated Moduli—w. A. NOKES

Development of Analytical/Empirical Performance Parameters for the Structural
Evaluation of Asphalt Pavements—cC. A. P. M. VAN GURP,
W. M. H. CORTENRAAD, AND F. HOUTMAN

Planning and Implementing a Nondestructive Pavement Testing Program—
N. D. PUMPHREY, JR., J. K. LINDLY, AND T. D. WHITE

On Transforms and the Dispersion Computations Used for Evaluating Layer
Properties—R. A. DOUGLAS, J. L. EDDY, AND H. E. WAHLS

Twenty Years of Nondestructive Testing and Backealculation of Moduli for
Pavements in Argentina—J. TOSTICARELLI, H. PONCINO, S. ANGELONE,
O. GIOVANON, F. MARTINEZ, AND M. PAGOLA

Numerical and Optimization Techniques Applied to Surface Waves for
Backcalculation of Layer Moduli—M. M. HOSSAIN AND V. P. DRNEVICH

431

452

470

487

502

525

540

556

563

574

589

599

612

628

649



SASWOPR: A Program to Operate on Spectral Analysis of Surface Wave Data—
M. SAYYEDSADR AND V. P. DRNEVICH 670

Using NDT to Calculate the 1986 AASHTO Guide Subgrade Effective Resilient
Modulus—)J. K. LINDLY AND T. D. WHITE 683

Indexes 691



ISBN 0-8031-12k0-2



