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Predict or Explain the Pavement Response to Load: Understand the Physical
Governing Principles Analysis of Pavement Structures brings together current research
and existing knowledge on the analysis and design of pavements. This book provides a
platform for the readers to understand the basic principles of physics and mechanics
involved in pavement analyses. From Simple to Complex Formulation: Learn to
Develop Your Own Research or Field Problems The book introduces load and thermal
stress analyses of asphalt and concrete pavement structures in a simple and step-bystep manner. Uniformity of symbol and sign conventions have been maintained
throughout the book. References are made to more than 300 sources for the interested
readers for further reading. The book helps to build confidence in the reader and allows
them to formulate and solve their own research or field problems. Divided into eight
chapters, the material in the book addresses: Characterization of various pavement
materials Simple rheological models for asphaltic material Beams and plates on elastic
foundations Thermal stress in concrete pavement Formulations for axial and bending
stresses due to full and partial restraint conditions Analysis of elastic half-space
Analysis of multilayered structures A formulation for thermo-rheological analysis of
asphalt pavement Pavement design principles Analysis of a beam/plate resting on
elastic half-space Analysis of dynamic loading conditions Analysis of composite
pavement Reliability issues in pavement design Inverse problems in pavement
engineering Analysis of Pavement Structures covers the basic approaches for
pavement analysis, and highlights the fundamental principles followed in the analyses
of pavement structures through numerous schematic diagrams.
Focusing on the process of pavement management, this text covers topics such as
data acquisition and evaluation, network level priority programming and project level
design. Examples of working systems are provided, as well as guidance for
implementation.
This textbook lays out the state of the art for modeling of asphalt concrete as the major
structural component of flexible pavements. The text adopts a pedagogy in which a
scientific approach, based on materials science and continuum mechanics, predicts the
performance of any configuration of flexible roadways subjected to cyclic loadings. The
authors incorporate state-of the-art computational mechanics to predict the evolution of
material properties, stresses and strains, and roadway deterioration. Designed
specifically for both students and practitioners, the book presents fundamentally
complex concepts in a clear and concise way that aids the roadway design community
to assimilate the tools for designing sustainable roadways using both traditional and
innovative technologies.
FPS 19W is the approved flexible pavement thickness design system used by the
Texas Department of Transportation (TxDOT). Project 0-1869 made several
enhancements to this system, including: a) transferring the system to the Windows®
platform, b) automating the Texas Triaxial system to provide a thickness checking
system, c) incorporating stress and strain computational subsystem so that classical
fatigue and rutting lives can be estimated for the designed pavement, and d)
incorporating an extensive on-line help system. In this project the models within FPS
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19W were further calibrated. New approaches were also incorporated for handling
designs on pavements with very thick flexible bases.
This product is the Instructor Guide for the course on the new flexible pavement design
and performance analysis system named the Texas Mechanistic-Empirical Flexible
Pavement Design and Analysis System (TxME). The half-day course sought to help
TxDOT pavement engineers to routinely design long-lasting yet economical flexible
pavements by providing an advanced, in-depth, hands-on understanding of the TxME.
In this paper, the 1986 AASHTO flexible pavement design equation for flexible
pavement design was selected as a performance model and sensitivity analysis
conducted for that model. There was two specific objectives: first, to evaluate the
sensitivity of the 1986 AASHTO flexible pavement design to various pavement design
factors (i.e., asphalt concrete modulus, layer thicknesses and traffic loads) and, second,
to evaluate the effects of pavement design factors on performance of the pavement
based on difference between Initial Serviceability Index and Terminal Serviceability
Index. The researcher came to the following conclusions: 1 - Thickness of asphalt
concrete layer and modulus of subgrade are the most important variables in pavement
serviceability based on AASHTO 1986 flexible pavement model; 2 - With change in subgrade strength and construction factors such as thickness of pavement layers, the
performance of pavement could be different in different locations, as some areas of
pavements have cracks and other distress and some other are as with enough
strength; 3 - The sensitivity analysis for change in serviceability could be used in
Pavement Management System (PMS); 4 - More quality control should be applied for
accuracy of the asphalt concrete thickness during construction; 5 - In the design of a
flexible pavement, more attention should be considered in specifying the modulus of
subgrade. For the covering abstract of this conference see IRRD number 872753.
The purpose of this book is to provide a resource for students and researchers that
includes current application of a multi-criteria, decision-making theory in various fields
such as: environment, healthcare and engineering. In addition, practical application are
shown for students manually. In real life problems there are many critical parameters
(criteria) that can directly or indirectly affect the consequences of different decisions.
Application of a multi-criteria, decision-making theory is basically the use of
computational methods that incorporate several criteria and order of preference in
evaluating and selecting the best option among many alternatives based on the desired
outcome.
Pavement Analysis and Design
Master the principles, analysis, and design in pavement engineering This studentfriendly textbook offers comprehensive coverage of pavement design and highways.
Written by two seasoned civil engineering educators, the book contains precise
explanations of traditional and computerized mechanistic design methods along with
detailed examples of real-world pavement and highway projects. Pavement Design:
Materials, Analysis, and Highways shows, step by step, how to apply the latest,
software-based AASHTOWare Pavement Mechanistic-Empirical Design method. Each
design topic is covered in separate, modular chapters, enabling you to tailor a course of
study. Fundamentals of Engineering (FE) sample questions are also provided in each
chapter. Coverage includes: Stress-strain in pavement Soils, aggregates, asphalt, and
portland cement concrete Traffic analysis for pavement design Distresses and distressPage 2/6
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prediction models in flexible and rigid pavement Flexible and rigid pavement design by
AASHTO 1993 and AASHTOWare Overlay and drainage design Sustainable and
rehabilitation pavement design, pavement management, and recycling Geometric
design of highways
FPS 19 is the latest version of the flexible pavement design system developed by the
Texas Transportation Institute for TxDOT. This version uses backcalculated elastic
moduli of the pavement layer materials in the pavement design process. The
MODULUS 5.1 backcalculation procedure generates the input layer moduli. The
WESLEA linear elastic computer program, embedded within FPS 19, computes
pavement responses. The design equation used is the same as used in FPS 11 and
documented in TTI Report 32-11. The main design parameter is the Surface Curvature
Index computed at the midpoint of a set of dual tires loaded to 40 Kn (9,000 lbs). FPS
19 is microcomputer-based and compatible with MS-DOS Windows 95 and Windows
NT when running under the DOS window. TxDOT is implementing the FPS 19
computer program statewide as part of its new flexible pavement design system.
Presents a complete coverage of all aspects of the theory and practice of pavement
design including the latest concepts.
This study utilized Illinois DOT (IDOT) mechanistic-empirical (M-E) technology and
Mn/ROAD mainline pavement section data and information to verify/refine/modify IDOT
M-E analysis and design concepts and procedures for full-depth asphalt concrete
(FDAC) and conventional flexible pavements (CFP). The Mn/ROAD mainline flexible
pavements include eleven CFP and three FDAC pavement sections. Four different
granular materials were used in the conventional flexible pavements. A fine-grained soil
subgrade (R-value of about 12) is present throughout the mainline. Laboratory material
testing results, field distress measurements, and FWD test data were used to study
pavement deflection response and performance (rutting and asphalt concrete fatigue).
The study demonstrated that the IDOT M-E analysis and design procedures for FDAC
and CFP sections are adequate. The ILLI-PA VE structural model adequately predicts
the pavement responses. The use of bi-linear (arithmetic) subgrade model and the
"theta" granular material model ILLI-PA VE inputs closely replicate CFP field FWD
deflection responses. The effect of granular material quality on CFP deflection
response is very limited. The ILLI-PAVE FWD backcalculation algorithms are adequate
for estimating the moduli of asphalt concrete and sub grade soils.
For one/two-semester, undergraduate/graduate courses in Pavement Design. This upto-date text covers both theoretical and practical aspects of pavement analysis and
design. It includes some of the latest developments in the field, and some very useful
computer software-developed by the author-with detailed instructions.
This text/software package explores the structural analysis and design of highway
pavements - focusing on the mechanistic-empirical design procedures rather than the
purely empirical methods. *presents the theory of pavement design and reviews the
methods developed by several organizations, such as the AASHTO, the AI, and the
PCA. *includes the KENLAYER program for flexible pavements - applicable to a
multilayered system under stationary or moving multiple wheel loads with each layer
being either linear elastic, nonlinear elastic, or viscoelastic. *contains the KENSLABS
program for rigid pavements - applicable to multiple slabs fully or partially supported on
a liquid, solid, or layered foundation with moment or shear transfer across the joints.
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*presents most of the advanced theory and detailed information in appendices.
*features a large number of examples and line drawings.
Yhteenveto. - Summary.

Functional Pavement Design is a collections of 186 papers from 27 different
countries, which were presented at the 4th Chinese-European Workshops (CEW)
on Functional Pavement Design (Delft, the Netherlands, 29 June-1 July 2016).
The focus of the CEW series is on field tests, laboratory test methods and
advanced analysis techniques, and cover analysis, material development and
production, experimental characterization, design and construction of pavements.
The main areas covered by the book include: - Flexible pavements - Pavement
and bitumen - Pavement performance and LCCA - Pavement structures Pavements and environment - Pavements and innovation - Rigid pavements Safety - Traffic engineering Functional Pavement Design is for contributing to the
establishment of a new generation of pavement design methodologies in which
rational mechanics principles, advanced constitutive models and advanced
material characterization techniques shall constitute the backbone of the design
process. The book will be much of interest to professionals and academics in
pavement engineering and related disciplines.
Pavement Design And Paving Material Selection are important for efficient, cost
effective, durable, and safe transportation infrastructure Paving Materials and
Pavement Analysis contains 73 papers examining bound and unbound material
characterization, modeling, and performance of highway and airfield pavements.
The papers in this publication were presented during the GeoShanghal 2010
International Conference held in Shanghai, China, June 3-5, 2010.
"This manual outlines a procedure for the analysis and design of flexible pav~ts.
The analytic techniques upon which this procedure 1S based have been assembled from sound fundamental principles, evaluations of laboratory data, and
field studies. The concepts used have been formulated in State Highway
Planning and Research, National Cooperative Highway Research Program,
Administrntive Contract, and FHWA staff studies. The overall framework was
developed and programmed at the Massachusetts Institute of Technology under
FHWA contract (2). A modification of the MIT program (VESYS 11M) is now
availabIe for implementation by highway departments and other agencies
cooperating with the FHWA in applying the mechanistic predictive procedures to
the structural analysis and design of pavement systems. Work on the manual
was initiated by the Pavement Systems Group of the Office of Research and
Development for the purpose of organizing, systematizing, and publishing the
design procedure. It will assist the pavement designer in analyzing the structural
integrity of flexible pavement systems. Work was accomplished under project SC,
"New Methodology for Flexible Pavement Design," under the direction of William
J. Kenis. FHWA staff who contributed to this effort include Dr. T.F. McMahon, Mr.
George Tiller, Mr. James Sherwood, Mr. Loren Staunton, and Mr. Brian
Brademeyer. Typing of the manual was done by the FHWA Word processing
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Center, and Mrs. Fredericka Smith. The predictive design procedure is adaptable
to an overall highway management system. Such a system will be capable of
predicting pavement distress and maintenance requirements. The optimum
design and maintenance strategy alternative will be identified through an
evaluation of total pavement cost."
"The new mechanistic-empirical pavement design guide (MEPDG), based on the
National Cooperative Highway Research Program (NCHRP) study 1-37A,
replaces the widely used but more empirical 1993 AASHTO Guide for Design of
Pavement Structures. The MEPDG adopted a mechanistic-empirical pavement
analysis and design procedure by using material properties, traffic and climate
data for local conditions as input. Among material properties, resilient modulus
(Mr) of underlying soil and aggregate layers is one of the most important
parameters for the analysis and design of flexible pavements. Also, dynamic
modulus (E*) of the asphalt mixes and rheological properties of asphalt binders
are needed to predict pavement distresses for its design life. To this end, Mr data
of 712 samples from five unbound subgrade soils, 139 samples from four
stabilized subgrade soils, and 105 samples from two aggregates in Oklahoma
were evaluated to develop stress-based models. Among selected models for
unbound subgrade soils, the universal model outperformed other stress-based
models. For stabilized soils and aggregates, the octahedral model,
recommended by the MEPDG, performed better than the other models. Also,
reasonably good correlations were established to predict Mr values of these
materials by using routine material properties (i.e., gradation, index properties).
Furthermore, MEPDG input parameters of three performance grade (PG)
binders, collected from three different refineries in Oklahoma, were determined
as per Superpave(R) test methods. It was observed that the rheological
properties (i.e., viscosity, dynamic shear modulus (G*)) of the same PG grade
binders varied significantly based on their sources. The present study is expected
to provide ODOT with useful data and correlations that can be used to calibrate
the MEPDG for local materials and conditions."--Technical report documentation
page
Papers presented at the 1995 TRB Annual Meeting.
A comprehensive, state-of-the-art guide to pavement design and materials With
innovations ranging from the advent of SuperpaveTM, the data generated by the
Long Term Pavement Performance (LTPP) project, to the recent release of the
Mechanistic-Empirical pavement design guide developed under NCHRP Study
1-37A, the field of pavement engineering is experiencing significant development.
Pavement Design and Materials is a practical reference for both students and
practicing engineers that explores all the aspects of pavement engineering,
including materials, analysis, design, evaluation, and economic analysis.
Historically, numerous techniques have been applied by a multitude of
jurisdictions dealing with roadway pavements. This book focuses on the bestestablished, currently applicable techniques available. Pavement Design and
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Materials offers complete coverage of: The characterization of traffic input The
characterization of pavement bases/subgrades and aggregates Asphalt binder
and asphalt concrete characterization Portland cement and concrete
characterization Analysis of flexible and rigid pavements Pavement evaluation
Environmental effects on pavements The design of flexible and rigid pavements
Pavement rehabilitation Economic analysis of alternative pavement designs The
coverage is accompanied by suggestions for software for implementing various
analytical techniques described in these chapters. These tools are easily
accessible through the book’s companion Web site, which is constantly updated
to ensure that the reader finds the most up-to-date software available.
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