
“Frontmatter” 
Bridge Engineering Handbook  
Ed. Wai-Fah Chen and Lian Duan 
Boca Raton: CRC Press, 2000 



  
Bridge Engineering Handbook
© 2000 by CRC Press LLC



  
Bridge Engineering Handbook
Edited by

Wai-Fah Chen
Lian Duan
CRC Press

Boca Raton  London  New York  Washington, D. C.
© 2000 by CRC Press LLC



      
Acquiring Editor: Nora Konopka
Project Editors: Carol Whitehead, Sylvia Wood
Marketing Managers: Barbara Glunn, Jane Lewis, Arline Massey, Jane Stark
Cover design: Jonathan Pennell
Manufacturing: Carol Slatter

Library of Congress Cataloging-in-Publication Data

Chen, Wai-Fah, Duan, Lian
Bridge engineering handbook / edited by Wai-Fah Chen, Lian Duan.

p.   cm.
Includes bibliographical references and index.
ISBN 0-8493-7434-0 (alk. paper)
1. Bridges—Design and construction. I. Chen, Wai-Fah, 1936 - II.  

Duan, Lian.
TG145 - B85 1999
624’-2 -- d21c         99-3175

CIP

This book contains information obtained from authentic and highly regarded sources. Reprinted material is quoted with
permission, and sources are indicated. A wide variety of references are listed. Reasonable efforts have been made to publish
reliable data and information, but the author and the publisher cannot assume responsibility for the validity of all materials
or for the consequences of their use.

Neither this book nor any part may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, microfilming, and recording, or by any information storage or retrieval system, without prior
permission in writing from the publisher.

All rights reserved. Authorization to photocopy items for internal or personal use, or the personal or internal use of
specific clients, may be granted by CRC Press LLC, provided that $.50 per page photocopied is paid directly to Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923 USA. The fee code for users of the Transactional Reporting
Service is ISBN 0-8493-7434-0/00/$0.00+$.50. The fee is subject to change without notice. For organizations that have been
granted a photocopy license by the CCC, a separate system of payment has been arranged.

The consent of CRC Press LLC does not extend to copying for general distribution, for promotion, for creating new
works, or for resale. Specific permission must be obtained in writing from CRC Press LLC for such copying.

Direct all inquiries to CRC Press LLC, 2000 Corporate Blvd., N.W., Boca Raton, Florida 33431.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for
identification and explanation, without intent to infringe.

© 2000 by CRC Press LLC

No claim to original U.S. Government works
International Standard Book Number 0-8493-7434-0
Library of Congress Card Number 99-3175
Printed in the United States of America  1  2  3  4  5  6  7  8  9  0
Printed on acid-free paper
© 2000 by CRC Press LLC



     
Foreword

Among all engineering subjects, bridge engineering is probably the most difficult on which to compose
a handbook because it encompasses various fields of arts and sciences. It not only requires knowledge
and experience in bridge design and construction, but often involves social, economic, and political
activities. Hence, I wish to congratulate the editors and authors for having conceived this thick volume
and devoted the time and energy to complete it in such short order. Not only is it the first handbook of
bridge engineering as far as I know, but it contains a wealth of information not previously available to
bridge engineers. It embraces almost all facets of bridge engineering except the rudimentary analyses and
actual field construction of bridge structures, members, and foundations. Of course, bridge engineering
is such an immense subject that engineers will always have to go beyond a handbook for additional
information and guidance.

I may be somewhat biased in commenting on the background of the two editors, who both came from
China, a country rich in the pioneering and design of ancient bridges and just beginning to catch up
with the modern world in the science and technology of bridge engineering. It is particularly to the
editors’ credit to have convinced and gathered so many internationally recognized bridge engineers to
contribute chapters. At the same time, younger engineers have introduced new design and construction
techniques into the treatise.

This Handbook is divided into seven sections, namely:

• Fundamentals
• Superstructure Design
• Substructure Design
• Seismic Design
• Construction and Maintenance
• Special Topics
• Worldwide Practice

There are 67 chapters, beginning with bridge concepts and aesthestics, two areas only recently empha-
sized by bridge engineers. Some unusual features, such as rehabilitation, retrofit, and maintenance of
bridges, are presented in great detail. The section devoted to seismic design includes soil-foundation-
structure interaction. Another section describes and compares bridge engineering practices around the
world. I am sure that these special areas will be brought up to date as the future of bridge engineering
develops. 

May I advise each bridge engineer to have a desk copy of this volume with which to survey and examine
both the breadth and depth of bridge engineering.

T. Y. Lin
Professor Emeritus, University of California at Berkeley

Chairman, Lin Tung-Yen China, Inc.
© 2000 by CRC Press LLC



                     
Preface

The Bridge Engineering Handbook is a unique, comprehensive, and state-of-the-art reference work and
resource book covering the major areas of bridge engineering with the theme “bridge to the 21st century.”
It has been written with practicing bridge and structural engineers in mind. The ideal readers will be
M.S.-level structural and bridge engineers with a need for a single reference source to keep abreast of
new developments and the state-of-the-practice, as well as to review standard practices.

The areas of bridge engineering include planning, analysis and design, construction, maintenance, and
rehabilitation. To provide engineers a well-organized, user-friendly, and easy-to-follow resource, the
Handbook is divided into seven sections. Section I,  Fundamentals, presents conceptual design, aesthetics,
planning, design philosophies, bridge loads, structural analysis, and modeling. Section II, Superstructure
Design, reviews how to design various bridges made of concrete, steel, steel-concrete composites, and
timbers; horizontally curved, truss, arch, cable-stayed, suspension, floating, movable, and railroad
bridges; and expansion joints, deck systems, and approach slabs. Section III, Substructure Design, addresses
the various substructure components: bearings, piers and columns, towers, abutments and retaining
structures, geotechnical considerations, footings, and foundations. Section IV, Seismic Design, provides
earthquake geotechnical and damage considerations, seismic analysis and design, seismic isolation and
energy dissipation, soil–structure–foundation interactions, and seismic retrofit technology and practice.
Section V, Construction and Maintenance, includes construction of steel and concrete bridges, substruc-
tures of major overwater bridges, construction inspections, maintenance inspection and rating, strength-
ening, and rehabilitation. Section VI, Special Topics, addresses in-depth treatments of some important
topics and their recent developments in bridge engineering. Section VII, Worldwide Practice, provides the
global picture of bridge engineering history and practice from China, Europe, Japan, and Russia to the U.S.

The Handbook stresses professional applications and practical solutions. Emphasis has been placed
on ready-to-use materials, and special attention is given to rehabilitation, retrofit, and maintenance. The
Handbook contains many formulas and tables that give immediate answers to questions arising from
practical works. It describes the basic concepts and assumptions, omitting the derivations of formulas
and theories, and covers both traditional and new, innovative practices. An overview of the structure,
organization, and contents of the book can be seen by examining the table of contents presented at the
beginning, while an in-depth view of a particular subject can be seen by examining the individual table
of contents preceding each chapter. References at the end of each chapter can be consulted for more-
detailed studies.

The chapters have been written by many internationally known authors from different countries
covering bridge engineering practices, research, and development in North America, Europe, and the
Pacific Rim. This Handbook may provide a glimpse of a rapidly growing trend in global economy in
recent years toward international outsourcing of practice and competition in all dimensions of engineer-
ing. In general, the Handbook is aimed toward the needs of practicing engineers, but materials may be
reorganized to accommodate undergraduate and graduate level bridge courses. The book may also be
used as a survey of the practice of bridge engineering around the world.
© 2000 by CRC Press LLC



   
The authors acknowledge with thanks the comments, suggestions, and recommendations during the
development of the Handbook by Fritz Leonhardt, Professor Emeritus, Stuttgart University, Germany;
Shouji Toma, Professor, Horrai-Gakuen University, Japan; Gerard F. Fox, Consulting Engineer; Jackson
L. Durkee, Consulting Engineer; Michael J. Abrahams, Senior Vice President, Parsons, Brinckerhoff,
Quade & Douglas, Inc.; Ben C. Gerwick, Jr., Professor Emeritus, University of California at Berkeley;
Gregory F. Fenves, Professor, University of California at Berkeley; John M. Kulicki, President and Chief
Engineer, Modjeski and Masters; James Chai, Senior Materials and Research Engineer, California Depart-
ment of Transportation; Jinrong Klang, Senior Bridge Engineer, URS Greiner; and David W. Liu, Prin-
cipal, Imbsen & Associates, Inc.

We wish to thank all the authors for their contributions and also to acknowledge at CRC Press Nora
Konopka, Acquiring Editor, and Carol Whitehead and Sylvia Wood, Project Editors.

Wai-Fah Chen
Lian Duan
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(Elsevier, 1994), Stability Design of Semi-Rigid Frames (Wiley-Interscience, 1995), and LRFD Steel Design
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the Handbook of Structural Engineering (CRC Press, 1997).
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