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Abstract

It is one of the book series, Safety and Disaster Prevention for Water
Works in China, mainly introduce and summarize the new progress in the
field of maintenance and management of risky water engineering based on “in-
tegrity theory” under direction of “conception reinforcement” idea.

1t consists of the 6 chapters. The first one, namely the introduction,
provides a brief history on maintenance and management of risky water engi-
neering in China as well as the newly - advocated thinking— “effective main-
tenance and precision management”. The second, i.e. theoretical outline on
the maintenance and management, focuses on principles of intelligence diag-
nosis on safety and health and the outline of failure science. The third com-
piles safety monitoring items and contents of risky water engineering. The
fourth sums up the key points of maintenance and management of risky water
engineering. New developments in maintaining and repairing of risky water
engineering are introduced in the fifth chapter. The sixth collects typical ca-
ses of maintenance and management of risky water engineering in an all -
round way.

The book, characterized by its clear concepts and substantial contents,
can be used as reference for scientific and technical professionals, who get en-
gaged in water engineering, geotechnical engineering, highway traffic, rail-
way, bridges, tunnels, petroleum, chemical industry as well as metallurgic
mining, and teachers and students concerned in secondary technical schools

and universities.
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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
economy, 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 Chinese Communist
Party and the Government have attached great importance to
those situations.

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 in order to avoid fatal safety ac-
cidents with a firm hand, .such as dam breach, ensuring a bal-
ance between natural ecology and culture environment for a har-
monious 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 {ollow-
ing the important strategy of the Central Committee of the Chi-
nese Communist Party and the State Council. Based on the sum-
marized experiences drawn from the risk removing and reinforce-
ment of 3259 sick and risk water works during the “TenthFive”
program, with the new viem of “Conception al reinforcement”,
through group discussions, separated work and cooperation, we
compﬂed the series of 8 volumes, including the General of Water
Works Safety and Damage Prevention Technologies, Detection
and Assessment of Water Works Safety, Principles and Applica-
tion of Water Works Estimation, General Reinforcement Tech-

nology for Hydraulic structural Defects, Common Reinforce-



ment Technologies for Geological Defects of Water Works, Re-
inforcement 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 construc-
tion of water works nationwide recently, but also provides a ris-
ing space in a forward — looking way for the development of con-

ception reinforcement,

Compilers
May 2007
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Preface

In terms of philosophy, maintenance and management of
risky water works, in accordance with scientific outlook on de-
velopment, is expected to keep pace with times and bring into
full play innovation and progress in the following aspects for wa-
ter engineering, including risky ones.

1. Maintain rational development of water engineering

The development of water engineering in size and number
should consider protection and utilization of water resources as
precondition, and aim at improving welfare of people actually.
Meanwhile, within their reach water engineering are required to
meet people’s needs under control of people’s self - discipline,
contribute to recovery of risky water engineering, and bring their
numbers and growth under proper control.

2. Try to strike a proper balance between ecological environ-
ment of water engineering and social economic development

Water engineering, especially maintenance and management
of risky water works, must center on comprehensive utilization
of water resources, energy saving, i. e. efforts should be made
not only to maintain and reinforce risky water works accounting
for 40% of the water works on time, but also to reasonably plan
a number of environmentally ~ friendly water works.

3. Embody the idea of “putting people first”

The idea, the core of maintenance and management of risky
water works, expresses itself from the angle of philosophy in

maintaining and repairing of water engineering, and conserve wa-



ter resources under control of water engineering. The conserva-
tion and utilization of water resources is designed to meet with
people’s needs to share water resources, so people is its focus.
All projects and all resources must take “putting people first” as
their ultimate objective.

4. Economize and conserve natural water resources

The above point is the purpose of maintenance and manage-
ment of risky water works. Economizing means no waste while
conserving refers to no harm, The two points reflect themselves
in no loss of water volume and no polluted water. The mainte-
nance and reinforcement of risky water works is to maintain and
enlarge basic functions of natural water resources.

5. Greatly enhance maintenance and management level of wa-
ter works (including timely - reinforced risky ones)

On the one hand, efforts should be paid to comprehensive
benefits of water works, including social, humanistic, economic,
ecological and environmental ones; one the other hand, innova-
tion should be made in ideas, framework and systems of mainte-
nance and management.

6. Promote independent innovation and scientific and techno-
logical development

The advancement of the maintenance and reinforcement of
risky water works should find itself expressed in the following
key technology.

(1) An analysis should be made on water projects’ aging
mechanism, bank collapse mechanism, seepage - proofing mech-
anism of ultra — thin cut - off wall, failure mechanism of high
slope projects, and underground workshops’ adjoining rock rein-
forcement mechanism. The analysis needs to be standardized and

popularized in a simple way.



(2) Innovation should be.made on the new technology for water
engineering’ health monitoring, It involves optical fiber monitoring
technology, intelligent distributed automatic monitoring system,
small — range vibrating - wire pore pressure gauge with high precision
and strong anti — interference, long — time dynamic observation and
date analysis and assessment of discharge structures, network tech-
nology, evaluation expert system for dam operation and safety, moni-
toring technology of dyke safety, automatic monitoring system of wa-
ter engineering’ structural and water regime, analysis system of de-
sign and construction parameters, experiments on high — speed and
super high — speed hydraulics, etc.

(3) Attention should be paid to foundation seepage control
technology of deep - overburden floodgates, dams, dikes, ponds. It,
under the direction of “integrity theory”, contains the compre-
hensive anti - seepage system design as a part of the above — men-
tioned water projects’ “conception reinforcement” idea, detec-
tion technology of anti - seepage effects, developing new anti -
seepage materials with high quality, exploring high anti ~ seep-
age plastic concrete compatible with large deformation.

(4> Work should be done in repairing and reinforcing technology
of defects of roller - compacted concrete dams and face rockfill dams.
It comprises earthquake - proofing technique of water engineering,
earthquake response and safety monitoring of water engineering,
aseismatic strengthening technology application, and technical innova-
tion of repairing and reinforcing of structural defects of roller — com-
pacted concrete and face rockfill dams, etc,

(5) Devotion should be made to high slope reinforcement
technology of water engineering. It consists of rock hydraulic in-
fluence on anti — dip - angle high slope projects, evaluation on

high slope stability reinforcement of vertical locks, innovation of



reinforcement design theory and methods of high slope monito-
ring information feedback and so on.

(6) Efforts should be made on adjoining rock reinforcement
of underground chambers. It is made up of placement optimiza-
tion of chambers, stability of chamber entrance slopes, sequence
and technological optimization of chamber construction, key
technology of shields, economical and reasonable lining structure
optimization of pressure tunnels, coupling research on stress
field and seepage field, establishment of monitoring and warning
and forecasting systems of stress field and seepage field, etc.

(7) Establish safety monitoring and assessing management
information system of water engineering throughout the nation-
wide basins. It is composed of management “hardware” layout,
management “software” development, timely risk warning and
forecasting system, emergency plan for risks, monitoring sus-
tainable development of quality and safety of water resources
conserved in water engineering, pollutant discharge, disinfec-
tion, proper allotment and so on.

(8) Gradually improve coordination mechanism among water
engineering, water resources, ecological environment, and hu-
manistic environment. It includes proper and effective mainte-
nance of risky engineering, regulating out — of — service criteria
and dismantling measures of water engineering, making risk as-
sessments regularly as well as countermeasures, etc.

To sum up, there are three purposes of maintenance and
management of risky water works. First, specify basic informa-
tion needed for assessment on out — of - service water works.
Second, make measures on working, environmental, and eco-
nomic evaluation for dismantling water works, Thirdly, make

comparative study on specific technological plans of retiring wa-



