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Abstract

The General of Water Works Safety and Prevantion Technologies ( The
General for short), one of The Series of Safety and Disaster Prevention for
Water Works in China, is the collection and concision of other 7 series pub-
lished successively.

The General is composed of 7 chapters. Chapter 1, 2 and 3 are the ba-
ses, where the basic theories such as the application of conception reinforce-
ment and integration theories to water Works reinforcement are discussed; in
Chapter 4, the safety assessment standards of all kinds of water Works are
put forward on the basis of safely tour inspection, observation and healthy
examination. In Chapter 5, 6 and 7, the 3 defects of water Works such as the
defect in structure, defect in geology and defect in effectiveness, as well as
its reinforcement technologies are expounded.

With novel ideas, practical technologies and effective implementation.
The General may serve as reference for the planners, designers, operators,
supervising engineers and managers, as well as the teachers and students in
secondary prolessional schools, secondary specialized schools and university
in the {ields of water engineering, geotechnical engineering) , highway traffic,
railway bridge and tunnel, petrochemical industiry, mine, energy and water

resources.
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Authors’ Statement

“Water works” is defined as all kinds of structures con-
structed for the development, utilization, control, operation
and protection of water resources in rivers, lakes, and oceans
and underground water head.

Water works include water retaining structures, such as
sluice, dam, levee, seawall; water release structures, such as
spillway, spillway tunnel; water conveyance structures, such
as channel, conveyance tunnel, pipeline; river control struc-
tures, such as groin, longitudinal dike; and special structures,
such as power house, ship lock, ship lift, breakwater, dock,
fish way, log chute, filter basin for water supply of hydropower
station and pumping station.

A common feature of water works is it has to endure all
kinds of actions, such as hydrostatic pressure, hydrodynamic
pressure, seepage pressure and current erosion.

According to the 2005 Statistic Bulletin about National Wa-
ter Resources Development, 39839 water gates has been con-
structed nationwide, including 405 large ones; 85108 dams and
reservoirs, including 470 large ones; levees of 277500 km; sea-
walls of more than 10000 km. All those constructed structures
have played an important role in the development of national e-
conomy, greatly contributing to the progress of water civiliza-
tion.

As more and more unfavorable factors appear in the founda-

tion of water works and structures gradually, including inherent



geological and structural defects, faulty designs, inappropriate
construction materials, low quality of construction, changes in
operation conditions, increased years of operation, problems in
operation management and earthquake, some hydraulic concrete
structures accounted for 30% ~40% of total amount of water
works have various damages at different level, which have seri-
ously affected normal operations, and threatened the safety of
people’ s lives and properties. However, the Communist Party
and the Government have attached great importance to those sit-
uations.

It was emphasized on 2006 Central Working Conference for
Economy that we should concentrate ourselves to basically com-
plete the reconstruction of medium, large and important small
sick water works in 2 or 3 years’ time in order to avoid fatal
safety accidents with a firm hand, such as dam breach, ensuring
a balance between natural ecology and culture environment for a
harmonious and human oriented society.

The compiling of the Series of Safety and Disaster Preven-
tion for Water Works in China is a significant task closely follow-
ing the important strategy of the Central Government and the
State Council. Based on the summarized experiences drawn from
the risk removing and reinforcement of 3259 sick and risk water
works during the “Tenth Five” program, with the new view of
“Conceptional reinforcement”, through group discussions, sep-
arated work and cooperation, we compiled the series of 8 vol-
umes, including the General of Water Works Safety and Damage
Prevention Technologies, Detection and Assessment of Water
Works Safety, Principles and Application of Water Works Esti-
mation, General Reinforcement Technology for Hydraulic struc-

tural Defects, Common Reinforcement Technologies for Geolog-



ical Defects of Water Works, Reinforcement Technologies by
Carbon Fiber for Sick and Risky Water Works, Crack Repairing
Technologies for Sick and Risky Water Works, and Maintenance
and Management of Sick Water Works.

In each volume, the authors respectively introduce risk re-
moving and reinforcement technology, including its development
history, current situation, technological foundation theory,
calculation formulas, construction flow, technics, safety,
quality test and assessment, materials and equipments during
construction, as well as the methods of technical maintenance
and scientific management for sick water works. The corre-
sponding terms and symbols were listed at the beginning and typ-
ical application cases of relevant works was listed at the end of
each book. The series is concise and easy to understand. At the
same time, it combines technology with practice and the feature
of operation. It can be regarded as a technical encyclopedia for
the safety and damage prevention of water works.

“Easy to construct but difficult to repair” is wisdom that
our ancestor summarized for us. The publication of the series is
not only beneficial for the risk removing and reinforcement con-
struction of water works nationwide recently, but also provides
a rising space in a forward—looking way for the development of

conception reinforcement.

Compilers
May 2007 in Wuhan
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Preface

For the earth where the human beings inhabit, water crisis
is becoming more and more serious, such as the shortage of wa-
ter resources, the pollution of water environment, the degenera-
tion of water ecology, the loss of soil and water and the recur-
rence of water disaster.

With the increase of population and the deterioration of wa-
ter resources, the human beings face reality and receive challen-
ges with their intelligence and ability. Persisting in the scientific
outlook on development, we take the structural and nonstructur-
al measures to transform flow pattern and strengthen water func-
tion for the rivers with abundant water resources.. While protec-
ting, water resources are utilized and developed reasonably, for
example, the reservoirs and dams for flood control and hydro-
power generation have been constructed and reinforced, so as to
achieve the purpose of harmony between human and water.

Hydropower is the first clean energy that can be developed
commercially in the world, which is reproducible, pollution -
free, low operation cost, convenient for electric power peak re-
gulation and beneficial for the improvement of resources utiliza-
tion ratio and comprehensive eco — social benefit. Under the situ-
ation of increasingly lack of traditional energy, all the countries
in the world give priority to the development of hydropower and
make full use of hydropower potential. At present, the hydro-
power generation can satisfy 20% of the power demands in the

world, half of the power depends on hydropower in 55 countries



and it accounts for 90% in 24 countries. Both the hydroenergy
potential (5.42X10°kW) and the developable hydropower (4. 02
X 10°kW) in China rank first in the world. In China, the hydro-
energy resources play an important role in the energy develop-
ment strategy, and the construction and reinforcement of water
projects keeping pace with the times are unique in the field of wa-
ter project in the world.

Since the reform and opening up in the end of 1978, the hy-
dropower development in China doubled per 10 years within the
30 years. By the end of 2008, the hydropower installed capacity
reached 1. 72X 10! kW, ranking first in the world and accounting
for 21. 6% of the total power generation capacity in China only
less than that of coal power generation, It is expected that the
hydropower installed capacity will reach 3>X10°kW in 2020, with
an average increase of 12000000kW every year.

The Chinese economy has entered a new period, with the
continuous growth of national economy and the acceleration of
industry modernization, the restriction of resources and environ-
ment becomes more serious, the energies are in short supply and
the pressures on ecological environment increase unceasingly.
Therefore, on the one hand, the development of hydropower re-
sources in Western China has been accelerated to achieve the
west — to — east electricity transmission, so as to solve the prob-
lems of energy shortage, improve ecological environment and
promote harmonious and sustainable development of regional e-
conomy. On the other hand, the defective and dangerous water
projects have been reinforced by stages, so as to ensure the safe-
ty and health of hydraulic structures and prolong their service
lives. By the end of Dec. 28 of 2008, 6240 reservoirs were in-
volved in the Specific Plan of Reinforcement and Danger Re-



moval of Defective and Dangerous Reservoirs, including 86
large — sized ones, 1096 medium - sized ones and 5058 small —
sized ones. Among them, the reinforcement of 3217 reservoirs
has started, including 50 large — sized ones, 532 medium — sized
ones and 2635 small - sized ones and accounting for 51. 6% of the
total. The low operating rate and lagged reinforcement construc-
tion are the outstanding problems in the construction of rein-
forcement and danger removal of defective and dangerous reser-
voirs (according to the Noti fication o f Commencement Situation
Sfor Specific Planning Project of Reinforcement and Danger
Remowval of Defective and Dangerous Reservoirs issued by the
Ministry of Water Resources on Jan. 17 of 2009). It was re-
quired by the Ministry of Water Resources that, “great impor-
tance shall be attached to the work, duties shall be fulfilled and
measures shall be intensified further throughout the country, so
as to strengthen the guidance, coordination and supervision of
reinforcement and danger removal of defective and dangerous res-
ervoirs and ensure the smooth implementation of specific plan-
ning project”. It is predicted that the hydropower development in
China shall be completed in 2030; consequently, the water pro-
jects in the past 60 years and over the next 20 years will enter the
stages of reinforcement and the corresponding reinforcement
technologies will be followed up and innovated timely in order to
meet the demands at present and in the future. The Series of
Safety and Disaster Prevention for Water Works in China is just
a new book about the reinforcement technologies.

The General of Water Works Safety and Prevantion Tech-
nologies (The General for short), one of The Series of Safety
and Disaster Prevention for Water Works in China, is the collec-

tion and concision of the other 7 books published successively.



The General is composed of 7 chapters, Chapter 1 gives an intro-
duction on the concept, classification, existing key problems and
bitter lessons, as well as the past, present and future of water
works. Chapter 2 describes the application of conception rein-
forcement and conceptual design reinforcement. Chapter 3 dis-
cusses integration theories and their application to water works
reinforcement; Chapter 4 involves the safety detection and as-
sessment. In Chapter 5, 6 and 7, the structural defect reinforce-
ment technologies, the geological defect seepage — control and re-
inforcement technologies and the test research and solution of
material effectiveness defect are expounded respectively. The
first three chapters are the bases that provide theoretical basis
for the water works safety and defect control technologies.
Chapter 4 is the center, where the safety assessment standards of
all kinds of water Works are put forward on the basis of safe tour
inspection, observation and healthy examination. The last three
chapters are the emphases, where the reinforcement technologies
for 3 defects of water Works in structure, geology and effective-
ness are described correspondingly.

The General is compiled by Niu Xingiang, Yang Guang-
rong, Chen Wen, Yan Guohong, Hu Jun, Xu Xuejun, Guo Yu,
Dong Jianjun, Meng Xiangfang and Chen Yansheng by means of
collective discussion and teamwork. The “Foreword” and “Chap-
ter 1 — Introduction” are written by Niu Xinqgiang; Chapter 2 and
3 respectively entitled “Application of Conception Reinforcement
and Conceptual Design Reinforcement” and “Integration Theo-
ries and their Application to Water Works Projects” are written
by Yang Guangrong; Chapter 4 “Safety Detection and Assess-
ment of Water Works Project” is written by Chen Wen; Chapter

5 “Water Project Structural Defect Reinforcement Technologies”



by Yan Guohong; Chapter 6 “Water Works Project Geological
Defect Seepage — control and Reinforcement Technologies” by
Hujun; Chapter 7 “Test Research and Solution of Water Works
Project Material Effectiveness defect” and Appendix 1 and 2 by
Xu Xuejun; the “Terminology” and “ Appendix 3” by Meng
Xiangfang; Guo Yu, Dong Jianjun and Chen Yansheng take part
in the compilation of some chapters. The book is planned by Guo
Yu, Dong Jianjun and Chen Yansheng together, and Organized
by ChenYansheng. The “Abstract”, “Foreword”, “Contents”
and “Postscript” are translated by Liu Wen.

In the compilation of General, we cite and refer to some rel-
evant information and data from the Ministry of Water Resources
and its subordinate organizations of 7 river basins (Changjiang
River, Yellow River, Huaihe River, Haihe River, Songhua Riv-
er, Liache river, Pearl River), the State Power Corporation and
Chinese Academy of Engineering, as well as the information of
the provinces, autonomous regions and municipalities as Si-
chuang, Hubei, Hunan, Chongging, Yunnan, Shanghai, Liaon-
ing, Guangdong, Guangxi, Sinkiang, Qinghai, Shandong and
Jiangsu. Here we express our heartfelt thanks.

Due to the limited level of compilers, some unintended mis-
takes are difficult to be avoided, we hope that the readers will

kindly point out.

Complier
Oct. 2009 in Wuhan



