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“The integrated retrofitting of existing buildings is a sig-
nificant move forward in building a resource-efficient and
environment-friendly society and an ideal option in pursuing

sustainable development. ”

Ma Yanhe

Director-General

The Science and Technology Department of Social Science
Ministry of Science and Technology

People’ s Republic of China
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Preface

Since reform and opening-up, urban and rural building industry in China has been de-
veloping rapidly with total area of existing buildings exceeding 40 billion square meters.
Due to economic conditions of the time, design standard was relatively low, and most ex-
isting buildings have such problems as weak disaster resistance capacity, high energy con-
sumption, and unsatisfactory application function. However, since it is both unreasonable
and impossible to remove all these existing buildings, the best solution is proper retrofit-
ting. How to approach and tackle with the existing buildings has great significance on the
implementation of such strategies as energy saving, environmental protection, establish-
ment of a resource-efficient society and sustainable development, and therefore technical
requirements for retrofitting existing buildings are put forward.

To promote research on retrofitting solutions {or existing buildings and development
of relevant products, Ministry of Science and Technology and Ministry of Housing and
Urban-Rural Development approved the significant project of “Research and Demonstra-
tion of Key Technologies of Integrated Retrofitting for Existing Buildings” (project code:
2006BAJ0O3A00, part of the Key Technologies R&D Program during the Eleventh Five-
Year Plan Period). This project includes the following ten subjects: research on assess-
ment standard and retrofitting code for existing buildings, research on testing and assess-
ment technologies for existing buildings, research on key technologies of safety improve-
ment for existing buildings, research on key technologies of function upgrading and retro-
fitting for existing buildings, research on key technologies of equipment renovation and
retrofitting for existing buildings, research on key technologies of upgrading and retrofit-
ting for energy supply system of existing buildings, technical research on sustainable utili-
zation and integrated retrofitting of key historic buildings, research on livable renovation
technologies for old residential communities, research and development of special retrofit-
ting materials and construction machinery, demonstration project of integrated retrofitting
technology for existing buildings. This project is carried out by the following institutes:
China Academy of Building Research, China Building Materials Academy, Science and
Technology Promotion Center of MOHURD, China Academy of Urban Planning and De-
sign, Harbin Institute of Technology, Tianjin University, Tongji University, Southeast
University, and so on.

The main targets of the project are to study and develop key technologies of structure
reinforcement, improvement of soil and foundation, special retrofitting machinery and ma-
terials and fire safety retrofitting for existing buildings and to apply for relevant patents;

to develop and revise standards, codes and policies including Technical Code for Improve-
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ment of Soil and Foundation of Existing Buildings, Technical Specification for Repairing
Water Leakage of Houses, Technical Code for Maintenance and Strengthening of Ancient
Timber Buildings, Specification for Repairing Construction of Civil Buildings, Technical
Specification for Inspection Assessment and Strengthening of Steel Structures, Technical
Specification for Seismic Strengthening of Buildings, Technical Code for Indoor Environ-
mental Improvement of Existing Buildings, Technical Code for Sound Insulation Improve-
ment of Existing Buildings; to complete collective drawings of sound insulation improve-
ment construction of existing buildings, foundation improvement construction of existing
buildings, strengthening construction of concrete structures and so on; to improve policies
and standard and code systems for retrofitting of existing buildings; and to build integrat-
ed retrofitting projects of existing buildings as model examples for promotion.

To push forward scientific research of the project, MOHURD establishes a project
promotion team of “Research and Demonstration of Key Technologies of Integrated Retro-
fitting of Existing Buildings” to be in charge of research fields, technical roadmap,
achievements and technical exchanges and so on. In order to spread project accomplish-
ments, promote achievement exchanges and to strengthen technical expansion, the promo-
tion team decides to publish series of integrated retrofitting solutions for existing build-
ings, which will summarize project fruits in progress. Published in accordance with re-
search progress, this series will cover various fields such as technologies of safety improve-
ment for existing buildings, inspection assessment technologies, function upgrading tech-
nologies, equipment renovation technologies, special retrofitting materials and construc-
tion machinery and retrofitting project cases.

Integrated retrofitting for existing buildings involves diversified subjects and technolo-
gies such as structure design, function upgrading, building materials, renewable energy,
history and culture, land resources, natural environment and cultural environment and so
on. Publication of research results of the project is no doubt a visual method of introducing
and promoting integrated retrofitting technologies. This series is believed to further push
forward and make contributions to the healthy development of building retrofitting in Chi-

na.

Wang Jun
President of China Academy of Building Research
Team leader of “Research and Demonstration of Key Technologies

of Integrated Retrofitting for Existing Buildings”
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Foreword

At present, the area of existing buildings in China has surpassed 40 billion square me-
ters, among which 14 billion square meters are that of urban existing buildings. Most of
these existing buildings have such problems as weak disaster resistance capacity, high en-
ergy consumption, and unsatisfactory application function and can hardly meet people’s
need in aspects like durability, safety, energy efficiency, amenity and environmental quali-
ty. Such disasters as fire, wind, earthquake and snow not only bring enormous damage to
existing buildings but also seriously threaten people’s life and property.

How to solve these problems? Obviously, it is unreasonable to remove all these exist-
ing buildings, which goes against strategy of sustainable development of the Chinese gov-
ernment. The best solution is to carry out proper retrofitting to extend life length, en-
hance safety, improve energy efficiency, and fit into cultural environment, including reser-
vation and inheritance of historic features, integration with local cultures and mergence in-
to urban and surrounding environment and so on.

To promote research on retrofitting solutions for existing buildings and development
of relevant products, Ministry of Science and Technology and Ministry of Housing and
Urban-Rural Development approved the significant project of *“Research and Demonstra-
tion of Key Technologies of Integrated Retrofitting for Existing Buildings” (one of the key
projects of the National Science and Technology Pillar Program in the Eleventh Five-Year
Plan Period). This project covers the following subjects: relevant policies and regulations,
codes and standards, inspection and assessment technologies, safety improvement technol-
ogies, function upgrading technologies, equipment renovation of integrated retrofitting for
existing buildings, special retrofitting materials and construction machinery and demon-
stration projects. Making systematic research on relevant subjects of integrated retrofitting
for existing buildings, this project aims to promote the healthy development of integrated
retrofitting for existing buildings in China.

Demonstration Project of Integrated Retrofitting Solutions for Existing Buildings is
one of the subjects of the project, and is carried out by China Academy of Building Re-
search together with Science and Technology Promotion Center of MOHURD, Shanghai
Research Institute of Building Sciences, The Center for Housing Industrialization of MO-
HURD, Henan Provincial Academy of Building Research, Protection Office of Featured
Architecture in Tianjin, Harbin Institute of Technology, Tianjin University, Hunan Uni-
versity, University of Science and Technology Beijing, and so on. The main tasks are to
demonstrate retrofitting technologies of existing buildings and to build platform for inspec-

tion and assessment and retrofitting technologies of existing buildings, to develop informa-
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tion database of existing buildings and study relevant measures for construction of demon-
stration retrofitting projects of existing buildings.

In order to spread project accomplishments and to strengthen technical expansion,
project promotion team of “Research and Demonstration of Key Technologies of Integrated
Retrofitting of Existing Buildings” held meeting in Beijing in Feb. 2009, and decided to
publish the series of integrated retrofitting solutions for existing buildings. As one of the
series, this book demonstrates 25 project cases of retrofitting of existing buildings, among
which § are that of residential buildings, 15 public buildings and 5 featured buildings.
Each project introduction covers project overview (type, area, floor number, characteris-
tics, completion date), retrofitting technologies (architecture retrofitting, structure retro-
fitting, heating and air-conditioning retrofitting, water supply and drainage retrofitting
and electric auto-control retrofitting), outer-door environment retrofitting, retrofitting
effect analysis (safety, function, amenity, indoor environment quality, energy-saving,
water-saving, land-saving, actual effect of operation after retrofitting, social benefit, envi-
ronmental benefit), economical analysis on retrofitting (individual-project retrofitting
cost, integrated retrofitting cost, investment yield calculation), and promotion value of
retrofitting.

This book should be of interest to engineering technicians of retrofitting for existing
buildings, college teachers and students, and relevant management personnel.

Any constructive suggestions and comments from readers are greatly appreciated.

L1 Chaoxu

Vice President of China Academy of Building Research
APRIL 5, 2010
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