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Preface ]|

Water defenses have been constructed since centuries in China and many
other countries all over the world. However, in the recent decades the demand
for a more accurate design remains a topical issue. This concerns designing in
the most economical way, while in recent years the focus has also shifted to
give values and functions not concerned with water retention a more important
place (ecological, cultural and social issues) . The developments in the field of
research, calculation methods and norm calculations are continuing, which has
lead to a string of publications over recent decades. The good example of that is
a large number of various guidelines documents in The Netherlands, Germany,
United Kingdom, Japan and USA. However, the good Manual in the field of
river and coastal dikes and other defense structures was still missing in China.
The existing Manuals needed an upgrading.

Water defenses have also a very high priority within the Chinese Govern-
ment, especially after the major floods in the Yangtze Basin in 1998. This flood
can be treated as a turning-point in the Chinese strategy on flood management.
Dikes to protect land from the annual floods in China date back centuries and in
some places more than 2,000 years. Since the creation of the People’s Repub-
lic, these incomplete and poorly maintained dikes have been strengthened and
extended. At the same time, there has been rapid growth in the value of assets
protected by the dikes and this demands much higher levels of protection. In
the past, a breach of a dike might destroy a low-value field crop and inundate
houses and public buildings. But now, the property at risk includes modern fac-
tories, processing plants, and high-value commercial real estate, and potential
high crop losses. The Government’s strategy for tackling the flood problem has e-
volved over the years. Its main elements are, among others.

—~Construction of Dikes and Protection of Riverbanks Against Erosion,



—Urban Flood Protection,
—Creation of Flood Detention Areas for Temporary Storage of Flood Waters,
—Construction of Dams on the Rivers to Reduce Downstream Flows, and Im-
proved Drainage Systems Behind the Dikes to Mitigate Flooding Caused by
Rainfall.

The realization of these goals needs proper knowledge and guidelines for

implementation.

Construction of a dike (levee) requires that it is high enough to exclude an
extreme flood or design storm conditions. The difference in height between a
dike designed for a 50-year flood and a 1,000-year flood is relatively small on
most rivers and coasts and the higher level is justified by the potential losses if
the dike is overtopped and the consequences of that are sever (in terms of casu-
alties or economic damage) . Dikes are normally found on the natural riverbank
some distance from the river and along the sea shores. Shore or bank erosion
can cause shore/bank collapse and threaten the dikes. Usually, rock spurs are
built to deflect the flow from the vulnerable section of dikes/banks, or revet-
ments (rock, concrete blocks, mattresses, etc. ) are placed to protect the shore
or bank. The modern design approach is characterized by understanding the
problem and making a proper choice from a number of suitable alternatives for
solving of a certain problem. To tackle these problems in efficient way the actual
domestic and international knowledge and techniques must be applied. This back-
ground clarifies why the need has arisen for a comprehensive book in the field of
dikes/defense structures design, construction, and maintenance and management
problems for civil engineering researches, designers and managers.

In 2003 Prof. Mao Chang-Xi published his excellent book on Seepage of
Dikes and Scour Defence. It was compilation of his many years of research and
experience, supplemented with some experience from abroad. However, as the
title says, the content of this book was limited to seepage and scour. But the
personal energy of Prof. Mao Chang-xi likes to be unlimited. A five years later
a new, more complete document under his guidance is appearing, a Dikes Engi-
neering Manual.

The present Dikes Engineering Manual focuses on all these problems dis-

cussed above and is of great importance for implementation of Government’s



strategy on water defenses in China. This Manual is a compilation of contempo-
rary research a}nd experience in the field of dikes, shore protection and revet-
ments by experts in China and abroad. '

The Manual contains 10 main chapters covering the wide field of aspects
related to river and sea dikes and coastal protection. The current publication
captures and presents the most recent contributions by Chinese experts primari-
ly from their own research and literature translated into design guidelines on
river and sea dikes, bank and shore protection, closure works and revetments,
including geotechnical aspects. Also maintenance, risk and safety assessment,
and management aspects are treated in detail.

Considering the history and expertise of China in this technology, it is par-
ticularly notable that the main author and other contributors represent probably
the greatest reservoir of such expertise and technology. Hence, this Manual
must be considered a keystone for the agencies, engineers or other persons re-
sponsible for the planning, design and assessment of measures for the protec-
tion and maintenance of river and coastal areas.

The breadth and scope of material covered with regard to the subject is ex-
tensive. The author has organised the book in a logical manner beginning with
an introductory chapter on the present ranking of dikes and coastal defences and
design standards in China.

The concepts and practices of dike construction, flood and coastal defences
are presented in a historic perspective continuing to the present. This sets the
stage and basis for the more definitive technical chapters that follow, chapters
which discuss in detail the various technical aspects of the broad subject of dikes
and revetments:

Chapter 1 Ranking, Design Standards, Alignment and Types of Dikes;

Chapter 2 Engineering Geology of Dike Subgrade and it’s Treatment Measures;

Chapter 3 Earth Dikes of River and Lake;

Chapter 4 Collapse of Riverbank or Dike and Protection Measures;

Chapter 5 Sea Dikes;

Chapter 6 Urban Dikes;

Chapter 7 Construction Works to Strengthen Dikes;

Chapter 8 Measures of Flood Fighting;

Chapter 9 Safety Management of Dike Engineering;



Chapter 10 Method of Risk Assessment for Dikes.

Each of the chapters is supported by practical examples and extensive ref-
erences. ‘

The process of improvement of design techniques has been accelerated by a
number of serious flood disasters in recent years all over the world. The aim of this
Manual is to provide the reader with the overview of the present state of the dike en-
gineering. It contains the inventory and the evaluation of the recent literature and ex-
perience in this field. Although in recent years great progress has been made in this
field, our knowledge and understanding of the complex nature of dike and bank
processes is still limited. Therefore, the engineer can also use up-to-date equipment
and advanced research techniques like scale and prototype models and mathematical
models to get a better insight into behavior of these structures.

There is much similarity in processes and design approach both for river
bank and shore protection as well as for river and sea dikes. Most failure modes
are common for both areas; however, the consequences can be quite different.
The failure of a dike may lead to flooding and inundation of the land behind,
which is usually not the case in case of bank erosion. However, bank erosion,
when close to the dikes, may also induce (be a reason) for a dike failure.
Therefore, the content of this Manual is of value for both fields.

As already mentioned, the breadth and scope of material covered with re-
gard to the subjects is extensive. In this Manual, among others, such specific i-
tems are treated as hydraulic loading, risk and failure modes of dikes and
banks, seepage, scour, calculation of dike height and cross-section, stability of
various types of revetments and alternative systems, and many other design
considerations. The civil engineering branch is still little acquainted with the
possibilities of geosynthetics and other alternative materials. Therefore, it is of
value that also these new developments and applications are treated in this Man-
ual. It can also be mentioned that the Netherlands, similar to China, has a long
history of coping with floods and has many achievements in this field. This
probably explains the fact that the recent Dutch books and technical reports are
frequently cited or used as references in this Manual.

The language barrier is still the main obstacle in dissemination of foreign
know-how to working-level (i. e. design offices) in China. Therefore, this pub-

lication which includes a large number of research results and experiences from



foreign countries is an important step in improving this situation. However, to
try to bridge the gap between China and outside world, it would also be useful
to translate this Manual into English to provide the opportunity for foreign col-
leagues to make acquaintance with Chinese approaches and research results.

The close foreign cooperation is also of importance because the flood prob-
lems are common problems all over the world and the developments in the field
of research, calculation methods and design standards are continuing. Interna-
tional cooperation in this field is beneficial for all countries in efficient treating
these common problems.

This Manual is the result of cooperation between the Nanjing Hydraulic In-
stitute and many other Chinese Institutes, and it was possible due to support of
the Chinese Ministry of Water Resources and Ministry of Communication.

This Manual is intended both for practicing engineers and for the post-
graduate students. It provides the better insight into the latest developments in
the subject. Hence, it must be considered a keystone for the engineer or other
person responsible for the planning, design and assessment of measures for the
protection and maintenance of water defenses.

Any engineer or agency that has coastal or flood control interests should be
aware of this volume and include it in its technical library. It should stand as a
classic reference in the field for years to come. This Chinese Manual is valuable
supplement to the actual US Coastal Engineering Manual (CEM2006) and Eu-
ropean Manual on Use of Rock in Hydraulic and Coastal Engineering
(RM2007) . This Chinese Manual will be of great value not only for Chinese
users but also for international consultants and contractors operating in China.

Therefore, an English translation of this Manual would be very welcome.

Krystian W. Pilarczyk

Former Manager of Research and Development in Hydraulic Engineering,

Hydraulic Engineering Institute, Dutch Public Works Department, Delft,
the Netherlands

Dec. 2008
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