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This book contraposed the characteristics of damage [actors in the different posi-
tion of engineerings in different regions. maked an experiment on the mechanical fac-
tors, environmental factors and material factors in different coupling ways. United
significant basic engineerings, the concrete damage degradation process, regularity
and characteristics. as well as the superposition and interaction of positive and nega-
tive effects of various factors were studied. Then the concrete damage degradation
process, regularity and characteristics under coupling damage factors were summa-
rized.

This book has five chapters, the main contents include: introduction: perform-
ance and failure mechanism of high performance concrete (HPC); durability evalua-
tion system of high performance concrete under the action of single, double and multi-
ple factors; the new service life prediction theories and methods of concrete under the
action of single, double and multiple damage factors; duribility study of reinforced
concrete members for high speed railway under coupling damage factors. This book
provides a reference for engineering and technical personnels in the field of building
materials, science researchers and teachers and students of related profession in junior

college.
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Preface

It have been all over the field of materials science and engineering to increase the durability and
service life, and it also has been involved in the Twelfth Five-year Plan for National Science and Tech-
nology Development. Nowadays, the rapid development of construction of major infrastructure projects.
which promotes durability and service life research a lot, has caused the concerns of concrete scientific
and engineering community. It is closely related to concrete engineering and it need to consume a huge a-
mount of cement and concrete materials that infrastructure projects are constructed in a large scale and
urbanization is advanced at a high-speed. Without increasing the durability of civil engineering materials
and extending service life of projects, it will cause big economic damage to our country, impact social
sustainable development and threat the safely serving of projects.

Nearly a dozen years, my scientific research team has conducted a large number of long-term tests
on mechanical factors, environmental factors as well as material factors of dozens of different coupling
ways, according to the characteristics of engineering parts of the injury factors in varied regions., We
studied about loading and non-loading and coupled it with environment and materials factors, according
to which we researched concrete damage and deterioration processes, rules and features, and then ex-
plored the process of positive and negative effects of concrete microstructure with time interleaving and
evolution mechanism, revealed the complexity and changeability over time of injury factors under differ-
ent coupling damage superimposing the positive and negative effects. Thus, according to different re-
gions and different projects in our country as well as different parts of major projects, for example,
Zhenjiang-Yangzhou Yangtze River Highway Bridge, Highway Bridge of Su-Tong, the Nanjing metro,
the Qinghai - Xizang plateau lake, Hangzhou Bay Bridge and so on, we set up a system of durability e-
valuation and a method of service life prediction under different coupling factors. It consists better with
the actual conditions of service to predict life of structure concrete and concrete structure with models
and equations above, as a result, it improves the safety and reliability of life prediction.

The result of this book competed in funding of the State Key Program of National Natural Science of
China “The performance and mechanism study of cementitious building materials” (59938170) , National
863 Plan Projects “reinforced concrete for high speed railway” (2008 AA030704) and National Key Basic
Research Development Plan 973 “ Foundation Study of Modern Environment-friendly Concrete”
(2009CB623203). And the research result of this project has gained two of National Scientific and Tech-
nological Progress second prizes (Application and research of eco-friendly high performance and ultra-

high performance structural concrete material, 2007; Research on key technologies of the Construction
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Preface

of Runyang Yangtze River Highway Bridge, 2008) and one of Scientific and Technological Progress of
Jiangsu Province first prizes (Study on the performance and failure mechanism of high performance ce-
ment-based materials, 2006).

Dr. Yuan Xiongzhou who had learnd and worked in our research team, and now works in shenzhen
Institute of Information Technology, and Dr. Cao Qingyu now at the China Metallurgical Construction
Research Institute, Ltd., as my assistants and associate editors of the book involved in the planning,
writting, manuscript, finishing and proofreading. Of my research team, Professor Yu Hongfa, Profes-
sor Mu Ru, Professor Yang Dingyi, Professor Zhan Binggen, Professor Jin Zuquan, Dr. Guan Yugang
participated in the related research during the PhD study and subsequent work under the guidance of the
author. Dr. Xu Weiting working at Shenzhen University Li Hua Master working at Jiangsu Research
Institute of Building Science co. , Ltd. and Wu Shengping Master at Southeast University participated in
the compiling of the relevant sections. Special thanks Miao Changwen Academician and Professor Liu
Jiaping in Jiangsu Research Institute of Building Science co. , Ltd. , Professor Zhai Jianping at Nanjing
University, and Professor Hao Tingyu in China Metallurgical Construction Research Institute, Ltd. for
the support and help during the scientific research. Chinese Academy of Engineering, Professor Tang
Mingshu at Nanjing University of Technology, Chinese Academy of Engineering, Professor Lu Zhitao at
Southeast University carried out a detailed review and made valuable suggestions as the main reviewers
of the book. During the research, the author refered a large mount of literature, and consulted some ex-
perts and peers, then acquired a lot of useful inspiration and help, so heartfelt thanks to all the related

contributors!
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