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Abstract

This book, is one of the Series of Safety and Disaster Prevention for
Water Works in China, mainly introduces the basic principles and methodolo-
gies of water works cost estimation guided by the Integrity Theory and the
Conceptional Reinforcement View. We try to reflect the latest sectorial devel-
opment and estimation requirements during the preparation of this book.

It is divided into 14 chapters. Main contents include the brief introduc-
tion of water works cost estimation, water works quota and quota making,
water works expenses, the confirmation of basic estimation price, preparation
of cost estimation of construction and equipment installation projects, overall
estimation preparation for provisonal project estimation and design, prepara-
tion of tender quotation for competitive bidding, CAD system of engineering
estimation, typical application cases of the cost estimation of risk removing
and reinforcement for sick water works.

This book can be used not only for those who are engaged in the fields of
water works cost estimation and tender quotation preparation, but also for
those who are engaged in the fields of civil construction, as well as for teach-

ers and students from technical secondary schools and universities.
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Authors’ Statement

“Water works” i 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 con-
veyance twnnel. pipelines river control structures. such as groin,
longitudinal dike; and special structures, such as power house, ship
fock, 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 that it has 10 endure all
kinds of Water actions. such as hydrostatic pressure, hydrody
namic pressure, seepage pressure and current erosion.

According to the 2005 Statistic Bulletin about National Wa-
ter Resources Development, 39839 water gates inecluding 405
large ones: 85108 dams and reservoirs, including 470 large
ones; levees of 277500km. seawalls of more than 10000km. have
heen constructed nationwide all those constructed structures have
played an important role in the development of national economy.
greatly contributing to the progress of water civilization.

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 accounting for 30% ~ 40% of total amount of water
works have various damages at different levels, 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. On the basis of the summarized experiences drawn
from the risk removing and reinforcement of 3259 sick and risky
water works during the “Tenth Five” program with the new
view of “Conceptional reinforcement”, through group discus-
sions, assign ment and cooperation, we compiled the series of §
volumes, including the General of Water Works Safety and
Damage Prevention Technologies, Detection and Assessment of
Water Works Safety. Principles and Application of Water
Works Estimation. General Reinforcement Technology for Hy-
draulic structural Defects, Common Reinforcement Technologies
for Geological Defects of Water Works, Reinforcement Technol-

ogies 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 correspond-
ing terms and symbols were listed at the beginning and typical
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 op-
eration. 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 platform in a forward—looking way for the development

of conception reinforcement.

Compilers
May 2007 in Wuhan
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Preface

In order to improve the living status, pursue better devel-
opment in time and space and the share of natural resources and
human education. in all ages. human has been using capital.
knowledge, physical tools and technical measures to change the
substance in nature, e« g. water, into those man-made substance
that can be used by human, e g water works, The main line -
*Value” runs through the whole process of water works construc:
tion, including the eighl phrases of project proposal, feasibility
study, preliminary design. construction drawing design, start-
up preparation. implementation. production preparation. pro
ject completion and acceptance,

The connotation of the word “Value” originates from econ
omy. In modern commodity economic society, value engineering
appeared in 1920s. A\t the same ume, value analysis and value
management were developed with value engineering, which pro
vides theoretical foundation for the development of value water
works-VWW of this book.

Principles and Application of Water Works Estimation is one
of the Series of Safety and Disaster Prevention for Water Works
in China. It defines the safety. technical advance, reasonability
and reliability for water works construction and reinforcement so
as to achieve the purpose of ensuring the health of rivers, lakes.
oceans and underground waters and promoting the harmony be-
tween human and nature by accurate financial calculation from

the perspective of management discipline,



Cost estimation of water works not only involves technology
in water sector, but also has close relations with national poli-
cies and social distribution system. The objects of water works
cost estimation cover the aspects of productive force as well and
production relations. Quota, used in cost estimation, various
with different places, productive force development and econom-
ic policies, Different regions and departments follow different
cost estimation regulations made by various local price manage-
ment departments that have strong regional, time effective and
policy characteristics, (Cost estimation, running through the
whole process of water works construction and reinforcement
project, including preparation, completion acceptance and post
evaluation, has a strong practicability. The most important tar-
gets of water works cost estimation-the bottom price of tender
and tender quotation, are always operated following Game The-
ory towards Pareto Optimality to achieve mutual wins for stake-
holders. Those Game Rules activate the budgeters’ interests
and responsibilities, who are trying to make those bald numbers
more lively in Excel.

“Principles and Application of Water Works Estimation”
was compiled through group discussions, separated work and
cooperation. It is divided into 14 chapters, covering both the
basic knowledge vocational and skills, integrating leading new
knowledge and new technologies in industrial technical develop-
ment so as 1o be in accord with actual needs of water works con-
struction and reinforcement. It is a common wish of the compli-
ers that students from secondary vocational schools, polytechnic
high schools and universities will be able to analyze and apply
cost procedures in combination with relevant quotas and related

regulation standards by learning this book; those professionals



who are engaged in planning, consultation, design, scientific
research, superuision, construction and management for water
works construction and reinforcement will be able to grasp the
principles, methods and process of water works cost estimation,
and be stimulated to explore their creative ideas and potentials.
It was written by Ye Sen, Wang Yewei, Hua Xia, Wen Jun,
Guo Yu. Dong Jianjun and Chen Yansheng, in which Ye Sen
wrote the preface, terms and symbols, Chapter 1 -3 as well as
appendix, Wang Yewei wrote Chapter 4 - 7, Hua Xia wrote
Chapter 8 - 10, Wen Jun wrote Chapter 11 - 14. Guo Yu, Dong
Jianjun and Chen Yansheng were involved in writing of some
chapters. Guo Yu, Dong Jianjun and Chen Yansheng, were al-
so planners of the series; Chen Yansheng was the organizer of
the series. The abstract, authors’ statement, preface and con-
tent list of this book was translated by Zhou Zhulin,

In the process of compiling the book, we cited and referred to
related information from Ministry of Water Resources, China State
Power Corporation, China Three Gorges Project Corporation,
Subordinate river basin authorities, design institutes and quota
stations under the Ministry of Water Resources, as well as from
Hubei, Hunan, Anhui, Jiangsi, Guangdong, Guangxi, Zhejiang,
Fujian, Henan, Hebei, Shannxi, Shanxi, Chongging, Tibet,
Shandong, liaoning, and Xinjiang, etc. We sincerely appreci-
ate all those people who gave us great support on this book.

Because of the authors’ imited knowledge, there might be

some incorrectness. We welcome any corrections by readers.

Compilers
June 2007
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