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Preface

This specia l publicatio n include s 1 3 paper s o n characterization, modelin g an d
simulation o f asphal t concret e an d subgrade, addressing som e timel y issue s i n
mechanics o f flexibl e pavements . The y includ e fou r paper s o n modelin g an d
simulations o f asphalt concrete b y incorporating the microscopic structures o f the
material, the interactions between aggregates, mastics and voids, and the use of Finite
Element Method (FEM) and Discrete Element Method (DEM); two papers on the
continuum approache s including nonlinea r viscoelastic analysi s an d temperature
dependency; tw o paper s o n laboratory characterization o f asphalt concrete; thre e
papers o n the characterization o f subgrade soil resilient modulus, incorporation o f
nonlinear soil behavior into pavement analysis, an d the evaluation o f the effec t o f
using geogrid; an d one paper on pavement evaluation.

Each paper published in this GSP was evaluated by peer reviewers an d the editors.
The review comments were sent to the authors and they have been addressed to the
reviewers an d th e editors ' satisfaction . Th e ASC E Geo-Institut e Pavement s
Committee and the reviewers are sincerely acknowledged for their time and efforts .

The papers in this GSP include eight papers that were presented in the symposium on
Mechanics of Flexible Pavements at the 15th U.S. National Congress of Theoretical
and Applied Mechanics, held at Boulder, Colorado, June 25-30 2006 and fiv e papers
submitted fo r publication only. The symposium was supported by the Geo-Institute
Pavements Committee , th e Inelasti c Committe e an d th e Granula r Material s
Committee of the ASCE Mechanics Division.

The editors o f this GS P would like t o than k the Boar d o f Governors o f the Ge o
Institute for their approving the symposium and the special publication.

Linbing Wang, Virginia Tech
Eyad Masad, Texas A & M University

January 10, 2007
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STRESS CONCENTRATION FACTOR AS A PERFORMANCE INDICATOR

FOR ASPHALT MIXES

Linbing Wang1, P.E., Member, ASCE. Yongping Wang2, Qingbin Li3

and Gerardo Flintsch4

ABSTRACT: This paper presents some recent developments in using Finite Element
Method (FEM) and the 3D microstructure of asphalt concrete reconstructed fro m x -
ray tomography imaging to evaluate its performance. Asphalt concrete i s modeled a s
a material composed o f an effective soli d and void. The stress concentration facto r
and it s distributions ar e computed an d correlated t o the overall resistance o f th e
mixtures agains t ruttin g an d fatigue , an d th e interna l structura l quantities . Th e
correlation o f th e stress concentration facto r wit h th e fiel d performance o f th e
WesTrack mixe s indicate s tha t mixe s wit h larg e stres s concentration factors , a s
expected, may be more prone to rutting and fatigue cracking than those with smaller
stress concentration factors.

INTRODUCTION

Asphalt concrete i s a  heterogeneous mediu m comprised o f three constituents o f
aggregates, binde r an d voids . Th e thre e constituents hav e significantly differen t
properties. Traditiona l method s trea t thi s materia l a s a  homogeneous continuum .
Correspondingly, characterization o f asphalt concrete i s mainl y i n th e scheme o f
homogeneous continuum. Thi s treatment is valid for averaged quantities such as total

1 Associate Professor, Department of Civil and Environmental Engineering, Virginia Tech,
Blacksburg,VA24061 .
2 Graduate Research Assistant, Department of Civil and Environmental Engineering, Virginia Tech,
Blacksburg,VA24061 .
3 Professor, Institute of Hydraulic Structures, Department of Hydraulic Engineering, Tsinghua
University Beijing, 100084, P.R. China.
4 Associate Professor, Department of Civil and Environmental Engineering, Virginia Tech,
Blacksburg, VA
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