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Preface
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President Xi Jinping points out that people’s needs and aspirations are voices in the era of
scientific and technological innovation. Shanghai has taken people’s livelihood and welfare as the
purpose and mission of its scientific innovation. In the face of challenges in meeting people’s demands
and managing a mega city, Shanghai has achieved tangible outcomes in urban construction, public
security, energy conservation and emissions reduction, ecology and environment, and transportation by
increasing investment, planning ahead, enhancing technology development, promoting application and
demonstration. As Shanghai gets more innovative, people can feel the sense of harvest.
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Shanghai’s efforts to facilitate scientific innovation are characterized by three features. First,
demand-oriented. The most urgent needs of people living in an international metropolis are the priority
in innovation so that they can have access to clean water and air, safe living space, comfortable
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housing, and easy commuting. Second, planning ahead. As the value of innovation for society is usually
overlooked in the market, the government needs to step in to fill that gap. Shanghai has been addressing
its significant need for future development by planning key projects in advance and optimizing the
policy environment to effectively allocate innovation resources for technologies to support social
development. Third, innovation synergy. The progress in scientific innovation in society depends on the
synergy of capabilities in original innovation, research commercialization, and integrated application. It
also requires collaboration among multiple agencies in science, industry, environment, and construction.
As no single agency can do it alone, synergy across multiple agencies and fields guarantees successful
innovation.

(LRTARBRFEARE—HHZIARE LR RTEE) E—KUTFHE, K
Bk B At 2 R RAGURF A H E B RRICHE R, EREIT 2006—2015 F A A 2 K R T
WA H R, REENY TERA#ESE “—F -8 B, BHATHFEZRARFEX
o F LBAEM S KRR R R B ARR, PRI BRSO E R R .

A Warmer City in the Process of Development—One-decade Social Growth of Shanghai llluminated
by Science & Technology is a collection of innovation outcomes in the field of social development
from 2006 to 2015. Responding to the “Belt and Road” Initiative that the country is launching, this
collection is committed to sharing with more developing countries Shanghai’s practices and outcomes
of innovation in social development, and increasing the city’s international influence as a science and
technology innovation center.
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Shanghai is implementing its innovation-driven strategy to accelerate its development into a
science and technology innovation center with global influence, and will grow into a city of innovation,
culture and eco-friendliness. People’s livelihood and their aspirations for a better city will, as always,
be the focus of technological development. I wish to take the opportunity of the collection’s publication
to call upon professionals in the field of science and technology to dedicate themselves to greater

contributions to a better society, livelihood, and welfare.
; j 3 j‘j," Shou Ziqi

L#EHRH AR AR R T AR

Director of Shanghai Science and Technology Committee
2017 %6 A T Lk

June, 2017, Shanghai
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Introduction
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Achievements in Social Development
Make A Better City and A Better Life
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Every decade after 1996 has witnessed a collection of highlights and accomplishments taking place
in the development of Shanghai society. The first collection embraces every step that Shanghai has made
in its social development from 1996 to 2005, and the second collection will span across the decade
after 2005. As the editor, I felt that I was experiencing every subtle change that had happened in this
city during the compilation of this book, but it is each citizen that has more say over changes occurred
in social development in the last ten years. Many people say that Shanghai is getting larger with wider
view, becoming brighter, cleaner and more life-appealing. In a word, Shanghai is emerging as a more
livable city, which is exactly the ultimate goal of the development of urban society.

FEEd A pk, BHRX+FLELENEN, REAFEARTRFEL: X+EFZENE
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One will never appreciate the difficulty of an undertaking until he has experienced it himself, thus
it is so memorable and impressive to look back upon the last decade, during which Shanghai has seen
the first World Expo held successfully in China from preparation to the end, and the Expo effect is still
carrying on. Shanghai, as a mega city, has entered a critical stage in dealing with the challenges posed
by urban safety operations. Sustainable development concepts such as green, ecology and low carbon



AT ELZRTFERRE
— BB L KR

have gained social consensus and been wildly accepted. Shanghai urban construction and development
have been more people-oriented and laid more emphasis on basic necessities of citizen life, which
helps to create a more harmonious relationship between city and citizens. Above all, the last decade is
a crucial period that lays groundwork for the next decade to respond and solve the world challenge, the
safety operation of mega cities.

B#EtFEBERQ K ERETHREL, HEERTTLMHAT, GTUFEERE L
TH, HPAHFSEREERNHL TR,

According to incomplete statistics, hundreds of achievements have been made in the development
of Shanghai society in the past ten years, many of which are heavyweight record-breakers.

B bl b O REAER, FFLATHEELT: LEFPOEBRTNEFAET 126 10 TRH
R B B4, ZaTRERT 60%; FMFEE 31.1%, FNIFELE 100%; HBA F#
BT AR, LA RATRANAEFMET 40%, T EEAAHA A EET 10%, 7,
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Take the construction of Shanghai Tower as an instance. The statistics released by China
Environment Impact Assessment shows that the tower is equipped with 72 wind electric power
generation facilities, 31.1% of green coverage rate, 100% compliance rate of indoor environment and
more than 60% of overall energy-saving rate. In addition, the unconventional water resource utilization
rate is not less than 40% in virtue of effective use of rain and sewage resources of buildings, and the
utilization rate of recyclable materials is more than 10%. Not only does Shanghai Tower embrace many
records in the history of architecture, but it also takes the initiative in the design concept of sustainable
development all over the world.

XA A FE R EY, FiEE 1984 FRUFEFTRZFRH ALK, 1992 £ 2% KL & £
BRERRXMUK, 23¢ 30 FWatlE, FERSAFEMEELR, PRIZERS . ELFE. I
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RRMPL, b+ A o KR TG By — K ok et 5 & 2K FHR 81T [ X By 5 ke ¥
N PHEZUBABAFEX F AN EBAEELRERLZ.

Another example is the construction of sci-tech innovation parks. In 1984 and 1992, Caohejing
Hi-Tech Park and ZhanglJiang Hi-Tech Park were set up respectively. After a thirty-year-evolution,
Shanghai sci-tech innovation parks have experienced rapid development and formed a pattern with large
quantities, distinctive features and diversified functions. Since the official apply of the State Council on
establishing National Innovation Demonstration Zone in Zhangjiang Hi-tech District, the District has
gone through three expansions and now embraces 22 parks with an area of 531 km’, basically covering
all kinds of regional sci-tech agglomeration in 17 districts and counties. At present, National Innovation
Demonstration Zone in Zhangjiang Hi-tech District plays the role of main carrier in the field of sci-
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tech innovation in Shanghai, generating agglomeration effect of innovative elements, innovative results,
innovative industries and innovative services. Actually, what have been accomplished in the social
development during the last decade cannot be separated from the contributions made by different sic-
tech innovation parks. How Shanghai builds its sci-tech innovation parks is valuable experience worth
of sharing.

BwmERESS R, THRE, FRLESGRUNERN -EAEHRF, %W%Lﬁﬁ%
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And the last example is Chongming Eco-Island. It is inspiring to see that the blue print of the
island construction has been updating. In the newly released Thirteenth Five Year Plan on Developing
Chongming Island into A World-Class Eco-Island, it is projected to build a basic framework of modern
ecological island by 2020. In addition, ecological environment development has achieved predominant
outcomes in the continuous improvement of ecological environment including water, vegetation, soil
and air. On the island, forest cover rate has reached 30%, and the wetland retention rate is 43%. In the
last decade, as a world trial in eco-island development, Chongming Island has made significant progress
in building itself as an important ecological barrier for Shanghai, Yangtze River Delta, and even for
China, representing urban and social development in Shanghai.

B AESHRERNIVR, #RSEHRESF2ER2 LiERE A2 LA
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In the Shanghai delegation meeting of the National People’s Conference (NPC) and the Chinese
People’s Political Consultative Conference (CPPCC) this year, Han Zheng, Secretary of CPC
Shanghai Municipal Committee said that in the past, Chongming Island only had dozens of migratory
birds staying around, and now it has become a museum housing hundreds kinds of birds, showing a
spectacular view of birds migrating every spring and autumn.

BAAREE, 200 FATHES K BR N T RE—— BIAREAT, X6 H K E
?}/F}Uﬁk’rﬁﬁlxk/%\ BRIRFI AR, BREENAT, ML ez, HEARAF., 2HEA
BHREEH, MEEFAL D ERAEZN, AAEIRERBCLEHEARTR, TE b i
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FEBREF) WEBHIHAKRSE, L EFARTHELS ., TELZHAMINGTA. 25,
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As you open this book, there are nearly 200 innovation outcomes in the field of social development
in Shanghai unfolding before your eyes, such as development of urban construction, energy technology
innovation, efficient and convenient travel, urban safety operation, marine science and technology
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innovation, Expo technology innovation, and Chongming Eco-Island development. Most of these
achievements are no strangers to you as they have been directly beneficial to citizens, while there are
still quite a few that you know little about. But in any case, we cannot ignore the stories behind any
of the achievements though they are recorded with few words. It is the hard work, ingenuity, struggle
and cooperation of the constructors and administrators of this mega city that makes outstanding
achievements in the urban construction and development of Shanghai.

Lok, WRERNLADREARMEZ +F L2 K RFEWNE, A, 24, K&, K
H S R IR R

To sum up the characteristics of the development of Shanghai society in the last decade, I would
like to use several high-frequency key words: innovation, safety, green and livelihood.
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Compared with the first collection, the second one is distinctively featured in the content. First,
the introduction to each accomplishment is more concise in hundreds of Chinese characters covering
backgrounds, innovation and prospects of achievement transformation. Second, most introductions
come with relevant pictures so as to highlight the visual sensation. In addition to the above two points,
the second collection version also gives information of research affiliation, which turns the collection
into material resources for the transformation of sci-tech products into map. This small adjustment
reveals a major shift in response to the changes and demands brought by the dominant trend of the “Belt
and Road” Initiative and the “Go Global” strategy.

C— M — BT R R E R S F ] E KB TR KR KA B SE R MR R AL K
WA KB SR ARRENHESR, FEE-TFTHRAIHFNERLEREET ke REX
HEPFLREWLATY, EEMLEEY RN E S EE S, £ HE R iy 4 2 R RS B
(LRI RATR) IR HRRGE— T Elmy R, AL il (RFHE) FaAER#E
AW, b ERENRR, B, A%, SHURENTHNRBES KR TE,
BT R E RS NAIHZ RN ZILE S AL Z,

Since countries along the “Belt and Road” have intensive demand for practical technologies that in
line with their economic technology development, it’s farsighted for the publisher to decide to launch an
English version of this collection at the same time. Out of consideration for commercial benefits though,
it is the high time that Shanghai, as a world trial, provide options in social development practices
(achievements or failures) for the rest of the world. As a matter of fact, Shanghai (or China) has already
been known as the market embracing world architectures, and it has carried out numerous large social
development projects like bridges, tunnels, highways and tall buildings in the past years, and it should
bear the responsibility to share these experiences and innovations with more countries.
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One of the latest cases is the building of “Bank of Green Technology”. In 2015, China initiated
this proposal at The United Nations Development Summit, for the purpose of promoting the transfer of
advanced technologies to other developing countries. On the one hand, it aims to help build powerful
nation of science and technology by exporting green technology, on the other hand, to help green
technology go global to drive the implementation of sustainable development agenda by 2030 so as to
make contributions to sustainable development driven by global sci-tech innovations. In April 2016,
Ministry of Science and Technology officially announced to build “Bank of Green Technology” in
Shanghai. After repeated studies and discussions, Shanghai Science and Technology Committee drew
up the development project of establishing green technology information platform, green technology
transformation platform and green technology finance platform based on the functional orientation
of technical service, financial service and value realization. The three platforms will work together to
radiate Shanghai, China and countries along the “Belt and Road”, playing a leading role in the transfer
and transformation of national green technology. Last November, the first trial of “Bank of Green
Technology” was launched in Hongkou District, Shanghai.

FEBARIT BHEBNARNE, PEFE, LEER, LEXTERNE2RZRAA
RGBS F R RN, X0E BRI XA “RER
REBAT” WRAPTE

“Bank of Green Technology” is provided with typical global perspective, Chinese characteristics
and Shanghai pursuit. Each achievement made in the field of social development over the past decade
is highly targeted at tackling challenges in its development, which makes Shanghai a competent city to
launch “Bank of Green Technology™.

PEELAMRRANARFER, LEXEFEATTERE. 2 X RMBRHF X
FhE AR REMT, LB —F gz, KAEXABL L, R+ FX B
T2 R RAELNE, EARNNER, ERMLR, BERRLRZ LA, 47 F TRE
AT, B, itk B X UK, HENHENRER T,

China is the world’s largest developing country, and Shanghai is the most densely populated city in
China. It enjoys the highest level of social development and sci-tech education, thus its every move is of
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significance for the whole world. In this sense, it is necessary to review every step in the development
of Shanghai society over the last decade, to conclude our achievements, experiences and imperfections
not only for the future development but also for comments and references. And this is also what the
editors expect to achieve.

e

Editors
2017 54 A 30 A
April 30, 2017
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Urban Construction Development: Answering Sheets from World Urban Lab
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It is said that the thirty-year reform and opening-up has made China a magnet attracting world architecture
resources and a world construction site. It is true if we take a look at Shanghai. The city now enjoys the longest
metro operation mileage worldwide, and is no stranger to new records in the field of design and construction. But
it won’t down on us that Shanghai is emerging as a world laboratory of the development of urban construction

until we review what have been achieved in the development of Shanghai construction during the last ten years.
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Nonetheless, Shanghai won’t stop at being a record-breaker in urban construction over the past decade. It will
make more dedicated efforts to provide the development of mega city construction with technologies and process
specification that are more environmental-friendly, intensive and intelligent. For example, Shanghai Tower is not
only a new milestone in the history of super high-rise building construction in Shanghai, but also serves as an
excellent example for its new counterparts all over the world for its adoption of a series of green and sustainable
development technologies. Shanghai Tower is equipped with advanced technologies of capacity, energy supply,
energy efficiency, energy storage and energy saving, and it also applies Internet of things to connect micro-grids,
micro-heating network and information network based on the Internet of things, which provides a model for high-
rise building construction in extension of distributed energy supply, energy security and optimal utilization of

integrated energies.
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Similarly, the Shanghai city builders are fully aware of the fundamental importance of demonstration
of key technology of the industrialization of architectural engineering construction. In the recent decade, this
technology has been applied widely in more than 4 million m” of demonstration projects among Shanghai, Beijing,
Tianjin and Guangdong. Other standardized applications such as key technology research of large and complex
construction of underground hub for rail traffic and integration system and demonstration application of high-rise

building construction are clouts that the builders and administrators of Shanghai delivered to this world.

(IHRHE)
(Written by Jiang Shiliang)
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To Impose Regulations on Super High-rise Building Construction

EEEEFEIRARERGRENA
Integrated System and Application of Super High-rise Building Construction Technology
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Shanghai, as an east international metropolis in the Far East and a showcase of China’s opening up,
is a city of scarce land resources and thus sees urgent demand for super high-rise buildings. Due to the
soft shallow ground with poor bearing capacity, larger scale of super high-rise building construction
depends on breakthroughs in foundation engineering technology. As the construction and installation
of super high-rise building structure featured unique design are becoming more and more difficult,
the unpredictable factors in the construction process are growing, which puts forward more strict
requirements for the innovation and development of the digital construction technology. At present,
super high-rise construction in Shanghai is labor intensive, inefficient and has great difficulties. Given
this situation, the development and application of this integral technology can significantly improve
the development level of super high-rise building and the productivity, and mitigate the contradiction
between increasing human demand for activity space and non-renewable land resources, which can be

regarded as a breakthrough of construction industry in Shanghai.



