FAEE A BB

The chinese writer Lin Zhao

% IE =0 £ A M ig it
Design of Rolled Earth-Rock Dam

glish Bilingual Edition

BaOREY EUR TAN REZ B
The translators  Du Leigong Wang Licheng Ding Xiuxia Wu Guilan etc.

B Ak R R R




WRIE=C + At
Design of Rolled Earth-Rock Dam

QLE DO YNy
( Chinese-English Bilingual Edition)

XA AR B

The chinese writer:Lin Zhao

A HTY EIR THE EHZE %

The translators:Du Leigong Wang Licheng
Ding Xiuxia Wu Guilan etc.

B A ok #) B hR 4t
© H



HERE

A% A5 AL G I 2R A UL (0 4 T P 8 A LA 5 45l T 1 2R ORI P 2% 5 25 P SR ek A I3
SRR BT 5 5 XoF 45 015 (Vg A B 0 5 A S04 R e Sk A A AR G A S )3 R R s IUA 25 5
AT B (B WL IR e TR STV, 7 AR 45 ) 5 7 0L A B S 4

AFNAEE, FORBIL, £ S E NN IR+ A UT R SRR , BT A R R AR,
PR P TR A , 48 B 3 P RO R 25 AN T T, SE I Lok, T (S - A LB H I AR B
KRB BEROK THEME L iES% .

Abstract

This book includes the all contents of the design of rolled earth-rock dam: project layout; different section
types and applicable conditions; determination of dam construction materials and filling standards; treatment
methods of dam foundation; slope joints of earth-rock dam and their connection with concrete structures; dam
structure; relevant calculations (such as seepage, slope stability, settlement, stress and strain of dam body,
ete. ) ; earthquake resistance,,and monitoring, etc.

The book is rich in contents, its materials are full and accurate. It makes full use of the engineering
experiences of earth-rock dams built at home and abroad, with lots of charts and data attached. It details all
kinds of engineering measures, points out all aspects to be paid attention to in the design. This book is more
practical and can be used as reference for technician engaging in earth-rock dam design and for teachers and

students of hydraulic structure profession in universities and colleges.
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The Original Writer's Preface
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Earth-rock dam becomes one kind of dam types to be widely used at home and
abroad,due to the fact that it can make use of local materials according to local
conditions. After graduation from university, I have continuously engaged in the
design of water conservancy and hydropower projects for several decades, among
which I have accumulated comparatively rich experience in design of earth-rock
dams. In 2003, T published the original version of Design of Rolled Earth-rock
Dam in chinese, in which 1 put the key point in summarizing my personal
experiences for reference of scientific and technical personnel in earth-rock dam
design. The book is issued nationwide. Time flies, 12 years have passed since its
publication, the responses from readers are relatively positive, they consider it can
combines with actual engineering practice and is practical. Hearing this, I am
gratified at it, I feel the hard work is not in vain; in general speaking, it finally

draws a satisfactory full stop.
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Probably in the beginning of this year, a middle-aged technic colleague at
hydraulic structure department in my working company: China Water Resources
Baifang Investigation, Design and Research Co. Litd. , (abbreviated as BIDR) ,
came to my office to tell me that he and his several colleagues want to translate the
Chinese version Design of Rolled Earth-Rock Dam into English in their spare time,
and publishing in Chinese and English bilingual form for corresponding paragraphs
and chapters. He hoped to get my support. I was surprised to hear that, because
they are all the backbone in the work, they are very busy, they should take more
spare time to rest,in addition, translate in English, who would be the audience?
All these concerned me, therefore I attempted to against it for a few times, but

they were not discourage , Rather,I was persuaded by them.
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Firstly, about the audience, they think this book is rather practical, it sums
up a lot of engineering experiences, and is popular among technicians engaging in
the practical design work. Especially after the reformation and opening to the
outside world, China has close communication with foreign countries, our company
has undertaken quite a few water conservancy and hydropower projects designs in
foreign countries, in which there are some earth-rock dams. Translating this book
into English can not only improve the English level of designers, but facilitate

communication with our oreign counterparts.
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Secondly, their dedication spirit deeply touched me, because everyone knows
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that, in terms of economic benefits, at present,publishing a book for a person is to

"pay" not to "earn", under today’s money-driven society , they go so far as to
sacrifice their spare time to rest, and burn the midnight oil to work on the
translation with no compensation. This spirit is admirable. Therefore, I began to

support them instead of preventing.
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Finally, I would like to say a few words about the translation level of this
book. The translators of this book are graduates or post-graduates, they have been
engaging in the design work for several years, and some of them are English major.
They have strict labor division in doing the translation, strict check and review. In
order to minimize the technical mistakes, I have carefully checked the translation
from beginning to the end. I think in terms of translation level, owing to English is
not our mother tongue, it is difficult to achieve "fully and perfectly" , but I think it
already basically expresses the gist of the original work, especially in terms of

technical aspects.
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In addition , thanks to the translators, I would also express my appreciation to
the publisher the Yellow River Water Conservancy Press and other supporters. |

hope the translation will be more satisfying than the original book.
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Lin Zhao China engineering design master
December 2015
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Translator’s Preface
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Earth-rock dams are widely used at home and abroad for following advantages :
it can make use of local materials to save steel, cement, timber and other building
materials, thus reduce long-distance transportation in the process of dam
construction ; the structure is simple, it is convenient for maintenance, heightening
and expansion; the dam body itself is of earth rock particle structure with good
performance in adapting deformation, and low requirement to foundation; the
construction technique is simple with less construction procedure and convenient
for rapid mechanical construction, etc. Mr. Lin Zhao, China Engineering Design
Master, wrote the Design of Rolled Earth-Rock Dam according to several dacades of
his working experience in water conservancy and hydropower engineering design.
The book sums up the decades of working experience of Mr. Lin Zhao in
combination with his engineering practice, and has good instruction to the design.

With the reformation and opening to outside world in recent years, China has a
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close contact with foreign countries. Our company undertakes the design of more
and more foreign water conservancy and hydropower projects, in which there are
many earth-rock dams. Translating this book into English and publishing it with
the English and Chinese bilingual form can not only improve the English level of
designers, but facilitate communication with foreign counterparts so as to complete

the design work wonderfully.
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1. Main Contents

This book covers the all contents of earth-rock dam design. It not only
introduces all the necessary calculation Formula, chart and range of design
indexes, but provides a great description of the advantages, disadvantages and
characteristics of different types of dams, selection of dam construction materials,
foundation treatment measures, engineering measures of earthquake resistance and
filling dam on active fault,according to the Master Lin's practical experience and
in the light of some technical literature and large number of earth-rock dam
engineering cases at home and abroad. It is rich in content, and can be used as
reference for designers in the design process. In addition, it reminds in relevant

chapters the designers the aspects to be paid attention in work.
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2. Applicable Objects

This book can be used as textbooks for undergraduate students, post graduate

students, doctoral students and teachers in professions of civil engineering, water
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conservancy and hydropower in universities of science and technology, and can
provide reference for researchers and designers engaging in civil engineering, water

conservancy and other professions.
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3. Work Division and Gratitudes

Work division of this book is as follows: The arrangement of overall chapters
and sections as well as unifying the whole draft is Wang Licheng; foreword,
preface, Chapter 1 and Chapter 2 are translated by Wu Jianjiang; Chapter 3 and
Chapter 4 are translated by Ding Xiuxia, Guo Hong, Wang Caiyan and Ma
Meiying ; Chapter 5 is translated by Wu Guilan and Zhao Qiu,Chi Shouxu and Zhao
Qiu; Chapter 6 is translated by Wang Licheng, Wang Caiyan and Zhao Qiu;
Chapter 7 is translated by Guo Hong, Cheng Jing and Huo Guozhi; Chapter 8 is
translated by Chi Shouxu, Cheng Jing and Huo Guozhi.

SRR RHRKITE AR LA, 2B RATERLE % K
Checking of the whole book get great help from Master Lin, the final
examination is completed by Du Leigong, Chief Engineer of BIDR.

EAFBMFIEY ARFARLTALIRESE LT TRANIHS
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W5 I, L BOA R TS 6 Bl

Lin Zhao and Du Leigong gave strong support and help in the process of
translation. Master Lin has check the whole book, while Chief Engineer Du has
given the examination for the whole book. At the same time, they put forward many

constructive suggestions, here, we are deeply grateful for them.
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In addition, in the process of publishing this book, Yellow River Water
Conservancy Press and Editors Wang Xiaohong and Yu Ronghai in editorial
department of BIDR also give strong support, we express our heartfelt gratitude for
their help.
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Brief Introduction of te Author
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Lin Zhao, a native of Fuzhou City in Fujian Province, was born in 1929 in
Singapore. He graduated from Tsinghua University in 1952, and now he is the
China engineering design master ,awarded by state. He is also a professorial senior
engineer and deputy chief engineer of Tianjin Investigation, Design & Research
Institute of Water Resources and Hydropower of Ministry of Water Resources
(TIDI), Vice Chairman of TIDI Expert Committee, Member of Science and
Technology Committee of the Ministry of Water Resources, and Member of

Technical Committee of Xiaolangdi Hydro-junction Project.
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After graduated from university, Lin Zhao has been engaged in hydraulic and
hydropower projects design for 51 years. Now, he is in charge of the key project on
the development of west China—Shapotou water control project on the Yellow
River. He has been responsible for the design of more than 20 large-scaled
hydraulic and hydropower projects at home and abroad, including Gangnan

Reservoir in Hebei Province, Fenhe Reservoir in Shanxi Province, Bangiao
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reservoir rehabilitation project in Henan Province, Daliushu water control project in
the Yellow River, Centrale hydroelectrique D’imboulou in Congo, Teluk Bahang
water supply project in Malaysia etc. . Barrages of the above-mentioned projects are
large-scaled earth-rock dams, in which the Bangiao reservoir rehabilitation project
wins the Excellent Design Silver Medal of the Ministry of Water Resources and

national Excellent Design Silver Medal.

st £ MR BE AT G A+ B BN FEEL R
FoR KL, Bk S ARHARPM, ADRT AR Fe, FAET R Simd
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Lin Zhao is familiar with the design of earth-rock dams. He has participated
in the identification, examination, quality treatment and technical consultation of
dozens of earth-rock dams and solved many key technical problems, saving a large
amount of money for the country. As an expert, he has been participated in many
activities organized by China International Engineering Consulting Company for
large-scaled hydraulic and hydropower projects, such as the national assessment of
Xiaolangdi Hydro-junction Project, South-to-North Water Diversion Project ( East
Route) , Tianshenggiao Cascade-I Hydropower Station, and Feilaixia Hydropower
Project in Guangdong Province; safety evaluation and acceptance of the Three
Gorges Project in the Yangtze River, Xiaolangdi Hydro-junction Project, Daguang
dam, Wang Puzhou Project in Hubei Province, "635" Project in Xinjiang Uyghur
Autonomous Region, etc. ; he has also presided over the pre-qualification for the
feasibility study report of the general main channel of South-to-North Water
Diversion Project ( Mid Route).

CETEFRAMEL AL S HLEMEL, A FERTHEHAFE
BEA(ALENGLIER,

Lin Zhao has published pieces of papers about earth-rock dam design in many
important academic journals, and written all entries on earth-rock dam for the water

conservancy section of Chinese Encyclopedia.
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In view of his outstanding achievements and contributions, Lin Zhao was
approved as the first batch of experts enjoying special government allowance in
1991, he won the national award of " China Engineering Design Master" title in

1994, and was awarded the" China advanced individual of returned overseas

Chinese" in 1998.
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At present, people usually invite celebrities to make preface for them when they are going
to publish books, and the celebrities will introduce and praise the contents of the books. T know
many renowned experts and scholars in the field of hydraulic engineering very well, and it is
not difficult to ask an elite to write a preface for me, but I feel embassassed to waste the
precious time of elite, and I think that the level and use value of a hook can be judged by

readers, so I write the preface by myself.
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HOALEMRAT 2, AR T LBMTARSH A L B B ifo B A5 5 bt #5
B IFUAR R AR AR, R B S AR, L EMARTABELAL ML 3154
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SR A LB IMB, FAMAILE ESL,

Building dam is a kind of engineering measure for mankind ,to utilize water resources for
their own welfare. There are many types of dams. Earth-rock dam is the most widely used.
This is because that the earth-rock dam can make full use of the local materials of soil, sand,
gravel and rock, etc. , it has relatively low requirements for dam foundation, and can adapt to
a variety of foundation. Earth-rock dam can not only be built on rock foundation, but can be
built on soft ground of soil, sand, gravel, etc. ; therefore, it is widely used at home and
abroad. Because the number of earth-rock dams is far more than the concrete dams, this book

is mainly on earth-rock dam design, and the selected theme has a realistic significance.
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After graduating from the university, I have continuously engaged in hydraulic and
hydropower projects design, up to now, half a century has passed, many earth-rock dams are
involved in my work, I feel deeply that the dam body and foundation of earth-rock dam belong
to geotechnical category, they are heterogeneous elastic-plastic body, assumptions shall be
made on the stress-strain relationship, physical and mechanical parameters or boundary
conditions in calculation, and the calculation results are semi-theoretical and semi-empirical ,
sometimes the results can only be used for judgment, but not the only basis for design
decisions. In earth-rock dam design, besides calculation, the more important thing are how to
combine the specific conditions of topographic and geological conditions of dam site and the
dam construction materials, how to learn from the successful project experiences, and how to
take effective measures in project layout, structural style and treatment methods ,all this are for
the purpose of achieving safety and economy of the project. For a mature earth-rock dam

designer, rich engineering experience is very important.

ABAZAXMEER, RRRAFFHTFF A2 EKEET L BMET I
HHE, RABLEGTEAX B AR EARE ML, BARBA 0y TRE
B AR AL BEANSKETLEM TS, NS S 65 WL & INA 6
Bk B AN G A AT F G e MR AL TG R fo B B LA TRMEEF AL
B EE, THiEEAS W BARRFT PREZTFRZEENFTF E@E, AL
X R AK B

The book, although without hundreds of thousands of words, is concise and practical; it
basically covers all the contents of earth-rock dam design. It introduces not only the necessary
calculation Formula, charts and range values of design index, but elaborates with several
chapters the advantages, disadvantages and characteristics of various types of dams, selection of
dam construction materials, foundation treatment measures, seismic resistance and dam filling
on live fault and other engineering measures based on the author’s decades of working
experience,, and in lights of some technical literatures and a large number of earth-rock dam
engineering examples at home and abroad. The contents are rich which can be a reference for
the readers. In addition, all aspects which should be paid attention in earth-rock dam design

are listed in relevant chapters, these are the features of this book.
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I am serious in editing this book. Due to busy work, I can only squeeze time. The book

takes me almost two years. I devoted a lot of efforts in it. I shall be pleased if it has some
reference value and help to the readers. Owing to the limitation of my knowledge, there must
be mistakes and errors in the book. I would be appreciated to get experts and readers’

comments.

AR BT AR P, AR KA IR AF] A b BB BT R R 4G AR A A B AL
BRI RA B RAL ST K A &8, 5 Bl
In the process of publishing this book, I am very grateful to get strong support from the

leaders and comrades of TIDI and Yellow River Water Conservancy Press.
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Since the founding of new China, especially since the reformationg and
opening to the outside world, the government pay much attention to our country's
hydraulic and hydropower project. It is regarded as an important infrastructure for
the development of national economy and the enhancement of national strength.
Hundreds of billions of yuan have been invested. In recent years, with the increase
of water conservancy investment, many hydraulic and hydropower projects are
built, in which, reservoir for water impounding plays an important role, dam is an
important part of the reservoir, such as the Three Gorges Dam in the Yangtze River

and Xiaolangdi Dam in the Yellow River are the most famous dams.
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