
Structural Mechanics
Analytical and Numerical Approaches for Structural Analysis

Lingyi Lu†

School of Civil Engineering 
Southeast University, Nanjing, China

Junbo Jia
Aker Solutions, Bergen, Norway

Zhuo Tang
National Wind Institute
Texas Tech University, Lubbock, Texas, USA

A SCIENCE PUBLISHERS BOOK
p,

A SCIENCE PUBLISHERS BOOK
p,



ii Structural Mechanics: Analytical and Numerical Approaches for Structural Analysis

First edition published 2022 
by CRC Press
6000 Broken Sound Parkway NW, Suite 300, Boca Raton, FL 33487-2742

and by CRC Press
2 Park Square, Milton Park, Abingdon, Oxon, OX14 4RN

© 2022 Taylor & Francis Group, LLC 

CRC Press is an imprint of Taylor & Francis Group, LLC

Reasonable efforts have been made to publish reliable data and information, but the author and 
publisher cannot assume responsibility for the validity of all materials or the consequences of 
their use. The authors and publishers have attempted to trace the copyright holders of all material 
reproduced in this publication and apologize to copyright holders if permission to publish in this 
form has not been obtained. If any copyright material has not been acknowledged please write and 
let us know so we may rectify in any future reprint.
Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, 
transmitted, or utilized in any form by any electronic, mechanical, or other means, now known or 
hereafter invented, including photocopying, microfilming, and recording, or in any information 
storage or retrieval system, without written permission from the publishers.
For permission to photocopy or use material electronically from this work, access  
www.copyright.com or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, 
Danvers, MA 01923, 978-750-8400. For works that are not available on CCC please contact 
mpkbookspermissions@tandf.co.uk

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

Library of Congress Cataloging‑in‑Publication Data (applied for)

ISBN: 978-0-367-55912-0 (hbk)
ISBN: 978-0-367-55915-1 (pbk)
ISBN: 978-1-003-09569-9 (ebk)

DOI: 10.1201/9781003095699

Typeset in Times New Roman 
by Radiant Productions



In Memory of Professor Lingyi Lu



iv Structural Mechanics: Analytical and Numerical Approaches for Structural Analysis

Preface

On 13th of July, 2019, I was informed about sad news of the passing away of 
Professor Lingyi Lu, after battling pancreatic cancer for more than half a year.

Just two days before this, I visited him at a hospital in Shanghai, and he informed 
me about the progress of this book and asked me to finalize it. Together with efforts of 
Dr. Zhuo Tang, a former PhD student of Prof. Lu, the book has finally been finished 
with a maximum preservation of Professor Lu’s academic thoughts. 

This book covers essential topics on structural mechanics and dynamics. It is 
mainly based on the contents of an undergraduate course in structural mechanics 
taught by Professor Lu at Southeast University, from the 1990s in the last century 
to 2019, and is an important contribution of Professor Lu’s lifetime academic and 
pedagogic activities that he has been deeply engaged in, reflecting the forefront 
education status of structural mechanics in China during that period.

Modern structural mechanics originated from Galileo Galilei, Isaac Newton, 
and Robert Hooke. It is the computation of deformations, deflections, and internal 
forces or stresses within structures, either for design or for performance evaluation of 
existing structures. With the objective of providing principles of structural mechanics, 
topics covered in this book include both basic and advanced ones. Basic topics 
include geometric stability, internal forces and deflections of statically determinate 
structures, force and displacement method, and influence lines. Advanced topics 
include matrix displacement method for structural analysis, dynamics of structures, 
and limit load analysis. 

The book serves as a classroom textbook in structural mechanics. It is written 
in such a way that it can be followed by anyone with a basic knowledge of classical 
and material mechanics.

While the book does not seek to promote any specific “school of thought,” it 
inevitably reflects the authors’ best practices and working habits. This is particularly 
apparent in the topics selected and the level of detail devoted to each of them, the 
choice of mathematical treatments and symbolic notations. It should not deter readers 
from seeking to find their own best practices and working habits.

Many individuals have provided valuable supports to finalize the book. Those 
contributions come from the family members of Professor Lu: his wife, Professor 
Hong Zhuang, and his daughter, Hongling Lu, and from his former students: 
Hongsheng Wang, Jie Zhang, Yuanzhi Liu, Min Chen, and Wensong Hu.



Professor Gang Wu from Southeast University has inquired about the book 
status several times and expressed an inspiring encouragement on behalf of Southeast 
University.

When I visited Professor Lu in the hospital in his last stage, he had requested 
me to write a preface for this book, as both his friend and former undergraduate 
student, I came up with this preface with emotion, and with a deep memory of my 
undergraduate study at Southeast University, that has had a strong influence on my 
life and career after I left the University. Hope this book will be useful for both 
students and academic professionals.

Junbo Jia

Preface v
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