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The numerical, discrete element, Discontinuous Deformation Analysis (DDA)
method was developed by Dr. Gen-hua Shi while he was working at the
University of California, Berkeley, under the supervision of Prof. Richard E.
Goodman in the late 1980s. Two-dimensional DDA was published in 1993 and
three-dimensional DDA in 2001. Since its publication DDA has been verified,
validated and applied in numerous studies worldwide and is now considered a
powerful and robust method to address both static and dynamic engineering
problems in discontinuous rock masses.
In this book Yossef H. Hatzor and Guowei Ma, co-chairs of the International
Society for Rock Mechanics (ISRM) Commission on DDA, join Dr. Shi in
authoring a monograph that presents the state of the art in DDA research. A
comprehensive discussion of DDA development since its publication is provided
in Chapter 1, followed by concise reviews of 2D and 3D DDA in chapters 2 and
3. Procedures to select geological and numerical input parameters for DDA are
discussed in Chapter 4, and DDA validation and verification is presented in
Chapter 5. Applications of DDA in underground and rock slope engineering
projects are discussed in chapters 6 and 7. In Chapter 8 the novel contact theory
recently developed by Dr. Shi is published in its complete form, for the first time.
This book is published within the framework of the ISRM Book Series and is the
contribution of the ISRM DDA Commission to the international rock mechanics
community.
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The numerical, discrete element, Discontinuous Deformation Analysis (DDA) method was developed by Dr.
Gen-hua Shi while he was working at the University of California, Berkeley, under the supervision of Prof.
Richard E. Goodman in the late 1980s. Two-dimensional DDA was published in 1993 and three-dimensional
DDA in 2001. Since its publication DDA has been verified, validated and applied in numerous studies
worldwide and is now considered a powerful and robust method to address both static and dynamic
engineering problems in discontinuous rock masses.
In this book Yossef H. Hatzor and Guowei Ma, co-chairs of the International Society for Rock Mechanics
(ISRM) Commission on DDA, join Dr. Shi in authoring a monograph that presents the state of the art in
DDA research. A comprehensive discussion of DDA development since its publication is provided in
Chapter 1, followed by concise reviews of 2D and 3D DDA in chapters 2 and 3. Procedures to select
geological and numerical input parameters for DDA are discussed in Chapter 4, and DDA validation and
verification is presented in Chapter 5. Applications of DDA in underground and rock slope engineering
projects are discussed in chapters 6 and 7. In Chapter 8 the novel contact theory recently developed by Dr.
Shi is published in its complete form, for the first time.
This book is published within the framework of the ISRM Book Series and is the contribution of the ISRM
DDA Commission to the international rock mechanics community.
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Editorial Review

Review

"This book brings the extraordinary power of DDA (Discontinuous Deformation Analysis) to the tool-
baskets of engineers who are responsible for excavations and foundations in jointed and faulted rock masses.
The mathematical basis for DDA originated in the brilliant PhD Dissertation and subsequent publications of
Gen-hua Shi, and has been furthered by many applications in recent years. These include Professor Hatzor’s
resourceful analyses of works needed to protect ancient surficial and underground structures in Israel.
Important developments have been published in the proceedings of the International Assoc. for Computer
Methods and Advances in Geomechanics, and in other recent engineering literature. With this book, the
potential applications of DDA will be further recognized and applied for the benefit of the entire engineering
community."

Professor Richard E. Goodman, Professor Emeritus at the department of Civil and Environmental
Engineering, University of California, Berkeley.

About the Author

Professor Yossef H. Hatzor is currently Lemkin Chair Professor of Rock Mechanics, Department of
Geological and Environmental Sciences, the director of the engineering geology program and of the rock
mechanics laboratory at Ben-Gurion University of the Negev, Israel. His research focuses on the
development, verification, validation, and application of Block Theory, the numerical Discontinuous
Deformation Analysis, and the Numerical Manifold Method, by developing analytical solutions that can be
used as a basis for code verification, conducting laboratory experiments that can be used for code validation,
and monitoring rock mass deformation in the field for addressing key rock mechanics issues. Professor
Hatzor is involved in major geotechnical engineering projects in Israel, including dynamic stability analysis
and reinforcement design of the Masada world heritage site.
Yossef is the founding president of Israel Rock Mechanics Association, an ISRM national group, and served
as IRMA president between 2003 and 2014. In 2007 he was appointed as Chair Professor in Rock Mechanics
by BGU Senate. In 2011 he won the competitive visiting professorship appointment for senior international
scientists by the Chinese Academy of Sciences and he holds this position at the Rock and Soil Mechanics
Institute of the CAS in Wuhan, where he collaborates with colleagues from the National Key Laboratory of
Geomechanics and Geotechnical Engineering on projects involving deep tunnels in various geological
conditions in China. Yossef is co-chair of the ISRM DDA Commission. He is the recipient of several
national and international research awards and is a member of the editorial boards of both the International
Journal of Rock Mechanics and Mining Sciences, and Rock Mechanics and Rock Engineering.

Prof Guowei Ma obtained his BSc from Beijing University in 1989, MEng from Xi’an Jiaotong University
in 1992, PhD from Nanyang Technological University, Singapore in 2000. He worked subsequently in Xi’an
Jiaotong University/China, Iwate University/Japan, University of Delaware/USA, Nanyang Technological
University (NTU)/Singapore and the University of Western Australia (UWA)/Australia. He had been the
Secretary General of the Society of Rock Mechanics & Engineering Geology (Singapore) and the Secretary
General of the Association of Computational Mechanics (Singapore). He is currently the President of the
Western Australia Chinese Scientists Association (WACSA). Guowei’s research interests include rock



dynamics, analysis of discontinuous deformation, dynamic constitutive models of materials and protective
structures. He is also the Associate Editor of International Journal of Protective Structures, and an Editorial
Board Member of 6 other international journals. He co-authored 2 books published by Springer, edited 2
conference proceedings and 3 special issues of international journals. He authored over 300 peer reviewed
international journal and conference papers.

Dr. Genhua Shi, acknowledged as a professional consultant in rock and structural engineering, is the
chairman of the DDA Company in California, USA, and the chief scientist of the Discontinuous Deformation
Analysis Laboratory, Yangtze River Scientific Research Institute. He obtained his BSc and MEng from
Beijing University, China respectively in 1963 and 1968, and his PhD from University of California at
Berkeley, USA in 1988. He has put forward the Key Block theory and Discontinuous Deformation Analysis
method, now widely studied and applied in rock mechanics and rock engineering fields worldwide. He is
also the inventor of the Numerical Manifold Method, which is a novel method for the analysis of both
continuous and discontinuous material behaviors. He has been actively involved in many worldly famous
projects related to rock mechanics in-situ tests, nuclear waste storage, blasting design of rock engineering,
stability analysis of rock slopes and rock foundations, underground excavation support design and
construction, and dam design and dam foundation analysis. His papers have appeared in profound journals,
and in significant conferences such as the series of North American Rock Mechanics Symposiums, and the
series of Conferences on Analysis of Discontinuous Deformation. Genhua is the recipient of the China
Natural Science Award and other international awards. He resides in Belmont, California, USA.

Users Review

From reader reviews:

Dennis Jenkins:

With other case, little folks like to read book Discontinuous Deformation Analysis in Rock Mechanics
Practice (ISRM Book Series). You can choose the best book if you love reading a book. Providing we know
about how is important any book Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM
Book Series). You can add know-how and of course you can around the world by a book. Absolutely right,
due to the fact from book you can understand everything! From your country till foreign or abroad you may
be known. About simple thing until wonderful thing you could know that. In this era, we can easily open a
book or searching by internet system. It is called e-book. You need to use it when you feel fed up to go to the
library. Let's read.

Michael Kenney:

This Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM Book Series) book is not
ordinary book, you have after that it the world is in your hands. The benefit you have by reading this book is
information inside this reserve incredible fresh, you will get data which is getting deeper you read a lot of
information you will get. This Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM
Book Series) without we realize teach the one who studying it become critical in pondering and analyzing.
Don't become worry Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM Book Series)
can bring whenever you are and not make your handbag space or bookshelves' grow to be full because you
can have it in your lovely laptop even telephone. This Discontinuous Deformation Analysis in Rock
Mechanics Practice (ISRM Book Series) having good arrangement in word along with layout, so you will not
sense uninterested in reading.



Ernest Poole:

A lot of people always spent their own free time to vacation as well as go to the outside with them friends
and family or their friend. Were you aware? Many a lot of people spent that they free time just watching TV,
as well as playing video games all day long. If you wish to try to find a new activity that's look different you
can read some sort of book. It is really fun in your case. If you enjoy the book you read you can spent 24
hours a day to reading a e-book. The book Discontinuous Deformation Analysis in Rock Mechanics Practice
(ISRM Book Series) it is very good to read. There are a lot of individuals who recommended this book.
These people were enjoying reading this book. When you did not have enough space to deliver this book you
can buy typically the e-book. You can m0ore very easily to read this book from your smart phone. The price
is not to cover but this book features high quality.

Alexander Ray:

Publication is one of source of expertise. We can add our understanding from it. Not only for students but
additionally native or citizen require book to know the update information of year to be able to year. As we
know those guides have many advantages. Beside we add our knowledge, also can bring us to around the
world. From the book Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM Book Series)
we can consider more advantage. Don't you to definitely be creative people? Being creative person must
want to read a book. Just choose the best book that ideal with your aim. Don't be doubt to change your life by
this book Discontinuous Deformation Analysis in Rock Mechanics Practice (ISRM Book Series). You can
more appealing than now.
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