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Preface

With the rapid development of economy, China has made sig-
nificant progress in its highway construction and transportation.
The distance of high-class highways increases fast, and in the mean-
time, the increase in the high-speed, heavy-load transportation rais-
es a demand for higher service performance of the high-class high-
way pavement. Considering the fact that our country is short of
high-quality asphalt, but has abundant cement resources, along with
great achievements made in the research of the concrete pavement,
the utilization of concrete for the high-class highway pavement will
be an important strategy for developing highways in China.

Due to the limit of the slab length, the common concrete pave-
ment needs to reserve joints. Such defects as pumping, faulting, de-
flection, etc., tend to occur at the joints, which are greatly weak-
ened as a result. To solve these and other problems and improve the
pavement service performance, since the end of 1980 some special
structural forms of concrete pavement have been developed in China,
such as the continuously reinforced concrete pavement, prestressed
concrete pavement, composite pavement and so on. This book is
based on our long-term research and teaching experience as well as
on the latest engineering achievements from the researches conduct-
ed by Transportation College of Southeast University. The theories
and methods of designing different kinds of high-class concrete pave-
ment are presented systematically, along with a brief introduction of
the recent development of the pavement-design theories and methods

abroad.
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This book is divided into & chapters. Chapter 1 is concerned
with the theoretical analysis of the load stress and temperature warp-
ing stress of the concrete pavement on the Winkler foundation and
elastic semi-space foundation. Chapter 2 discusses the numerical
analysis of the concrete pavement and the development of the relative
computer programs of the finite element and finite prism method for
calculating the load stress and temperature stress of plate, block and
hollow block concrete pavements. Chapter 3 introduces the new
Chinese Standards JTJ012-94, the American AASHTO standards
and Portland Cement Association’s PCA standards for designing con-
crete pavements. Chapter 4 is concerned with the stress analysis and
structural design of the continuously reinforced concrete pavement as
well as the construction (and its achievements) of the experimental
road undertaken by Transportation College of Southeast University
and other cooperating departments. Chapter S, based on the struc-
tural and design features of the prestressed concrete pavement, pre-
sents a 20-node three-dimensional isoparameter finite element
method for analyzing the stress of the prestressed concrete pave-
ment, and looks at the design and preliminary observation of the
first prestressed concrete section - one of the key projects of China’s
“Ninth-Five-Year Program” undertaken by the authors and Trans-
portation Design Institute of Jiangsu Province. Chapter 6 deals with
the world’s structural loading theory, design methods and paving
standards for the interlocking concrete pavement. Chapter 7 pre-
sents the method for the RCC + AC pavement structure design in
view of the coaction of temperature and load, which was developed
by Transportation College of Southeast University in a key project of
China’s “Eighth-Five-Year Program” entitled “Research on Theory
and Methods of High-Class Clashed Concrete Pavement Design”.

Chapter 7 also includes different designs of the overlay on existing
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concrete pavements. And Chapter 8 examines the maintenance and
evaluation of concrete pavements, the evaluation standards, and the
collection and analysis of pavement information.

This book is characterized by its pioneering effort to integrate
different theories and methods of the concrete pavement design. It is
designed to provide reference for researchers, teachers and engineers
specializing in the highway & airport pavement design. It can also
be used as a textbook or reference book for graduate students major-
ing in it. It is hoped that this book can help to further the applica-
tion of the concrete pavement in China, and promote international
exchanges in this field.

We would appreciate criticism and suggestions from our read-

€rS.

Huang Wei

Southeast University
April, 1999
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