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1.  INTRODUCTION
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Figure 1.1; Yangshupu Powr Plant, Shanghai, by Absoltue Zero, 2015
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This project is established within the graduation stu-
dio ‘Transformation: from Industrial Site to Cultural 
Identity’. The studio elaborates on themes transfor-
mation, (abandoned) industrial sites and cultural 
identity. 

In architecture, the transformation of an existing 
building can be executed in many different ways, 
in which the cultural identity of these buildings is 
an important, yet underrated, aspect.  The identity 
of a building is intertwined with many aspects such 
as its history, its surroundings, the nation’s culture 
and prevailing belief. In order to identify all these 
dependencies different projects all around the globe 
have been reviewed by the studio. 

In this nationwide research, many transformation 
projects, including the good and the bad, are investi-
gated at great length in order to get an understand-
ing of all the items that play a key role in the success 
of alterations of industrial buildings.  This collectively 
gained understanding is thereafter put to the test by 
individually selecting an arbitrary industrial building, 
and making a proposition for architectural alteration 
that can turn the selected construction into public 
venue while maintaining its industrial style. The 
result of this individual deliverable should prevent 
situations where companies and governments are ea-
ger to rip buildings down, and maybe even persuade 
the same institutions to consider emulation for new 
construction.

Conclusions joint research

In the joint research, which serves as a preliminary 
study for the individual assignment, a broad selec-
tion of industrial transformation projects have been 
analyzed. Characteristics like the size of the project, 
the motivation and the cause of desolation have been 
carefully examined. Additionally, these project char-
acteristics are linked to the outcome and conclusions 
are drawn.

Specifically for China, it can be concluded that in 
the last decade industrial plants became involved 
in large-scale transformation projects. A large part 
of these projects were built shortly after the Second 
Opium War (1856 – 1860) and were abandoned the 
past decade due to economic reforms or by govern-
ment-imposed changes in the environment.

Most of these transformed plants have functions 
related to culture, such as museums and galleries. 
Often transformations are directed by the Ministry 
of Culture or another department within the govern-
ment. A single and recurring motive for the initiation 
of these transformation projects is lacking, however, 
the change from industrial society to the post-in-
dustrial society among the Chinese economy that 
is slowing down could be the reason for the many 
industry heritages that lost their production function 
and became deprived.

The joint research, as preliminary phase of the stu-
dio, can be consulted in the book “From Industrial 
Site to Cultural identity. M3 Atlas: a research into in-
dustrial sites” available in the library of the Technical 
University of Eindhoven.

The project location

In the international arena, the Chinese city Shanghai 
has showed one of the most rapid urbanizations of 
the world. This population growth translated directly 
to a hyper increase in demand of residential build-
ings and this, in turn, resulted in many urban trans-
formation projects that, without a doubt improved 
the city’s skyline, however failed to respond to the 
resident’s aspirations.

The abandoned Yangshupu Power Plant located in 
Shanghai is chosen to demonstrate that a transfor-
mation can also take place without the negative im-
pact of separation of culture context and structure. 

TRANSFORMATION: 
FROM INDUSTRIAL SITE TO CULTURAL IDENTITY
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This building was the first power plant in East Asia 
and is notable for its two remarkable, 180 meters 
high, chimneys.  The site took part in the 12th 
Five Year Plan Period of Shanghai, which aimed to 
regenerate the former industrial zone in which the 
site is located. The plant was officially closed in 2010 
due to government plans to reduce emission of toxic 
gasses and to decrease the amount of pollutants in 
Shanghai’s river water.

Currently, the area in which the plant is located in is 
characterized by abandoned factories and undevel-
oped space. This area is complemented by Shang-
hai’s waterfront and neighborhoods with houses in 
typical Shanghai style. Combined with issues like 
political agendas, cultural restructuring, the econom-
ic transition and environmental consciousness the 
Yangshupu area is more than just a simple brown-
field rehabilitation project. 

Nevertheless, the challenge of finding a feasible 
solution for this transformation problem is accepted 
and this thesis will discuss all sub-problems involved 
in this transformation among with their proposed 
solutions. Together this will form a proposal for the 
Yangshupu area that will serve as the benchmark to 
which all transformation can be measured.

What is transformation?

The definition of transformation is the change, both 
physically and mentally, of condition(s) of all that is 
reality. In biology, a transformation is a process of 
cell growth and differentiation applicable on animal 
species and are in some theories the basis of evo-
lution. In mathematics, there are linear, rotational 
and many more types of transformations and can be 
generalized as functions that map input to an output.

In the architecture, a transformation is usually a 
physical change of an existing building, where both 
the visual appearance and shape of a building can be 

altered as the structural properties of the building. 
Furthermore, an architectural transformation is not 
only restricted to buildings; a transformation may 
also be applicable to complete neighborhoods and 
other large areas.

The scale of such architectural transformation and 
the object(s) to which it is applicable to is deter-
mined by the chain of reactions it is involved with. 
For example, changing the shape and appearance 
of a building will often also result in a change of 
the function of a building. If the impact of an initial 
transformation is large enough, it can change and 
gentrify a neighborhood, district or even a whole city.

Roders (2007) categorized architectural transfor-
mations based on their scale. Roders used seven 
different scales: (1) deprivation, (2) preservation, (3) 
conservation, (4) restoration, (5) rehabilitation, (6) 
reconstruction and (7) demolition and are described 
in short in Table 1.1.

1 Deprivation Abandon (a non-intervention) 
or vandalize

2 Preservation Inventory of all information & 
prevent short term decay

3 Conservation Maintain to prevent medium/long term 
decay & repair small scale damages

4 Restoration Repair large scale damages & rebuild 
typical features to restore heritage

5 Rehabilitation Re-use or converse existing remain-
ders. Subtract or add according to 
needs.

6 Reconstruction Rebuilt based on inventory or build 
new reusing existing elements.

7 Demolition Demolish, with or without recycling

Table 1.1; the seven transformation scales
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Fig. xxxxFigure 1.2; Suzhou Creek, Putuo District, Shanghai, by Sze Tsung Leong, 2004.
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This section will evaluate the full spectrum of 
Shanghai’s transformations using the different scales 
of Roders, as briefly discussed in previous section.

1. Transformation by deprivation 
Abandoned factories in Shanghai

After opening the ports of Shanghai for the rest of 
the world, which was a direct result of the end of the 
Opium War, the city’s economy gained momentum 
and realized a fast industrialization. Mainly light 
industries, such as the textile industry, as well as 
mechanical manufacturing industries emerged in 
short amount of time.

This growth continued, until in the late ’90 when 
many of these plants were shut down due to their 
relation with the air pollution or because of an 
adjustment of governments’ plans for the economy. 
Regardless of the reason of becoming inactive, most 
of the plants remained abandoned (Han, 2014). 

The deprivation of these plants is considered to 
be a non-intervention, since no actions are taken. 
Additionally, since nothing is undertaken, buildings 
are (un)intentionally left vulnerable to their 
environment, and can therefore be considered as one 
of the transformation scales.

2 & 3 Transformation by preservation and 
conservation
Cultural relics, outstanding historical buildings and the 
building preservation act

The second scale defined by Roders, preservation, 
represents transformations that document all 
(architectural) information of a building and prevent 
the short-term decline. Extending the buildings 
lifetime more than this short-term, results in one 
step in the transformation scale called conservation 
which also represents small repairs to the building to 
prevent medium to large term decay.
In late ’70’s and early ‘80’s some key architectural 

achievements representative for the Chinese 
historical civilization suffered significantly from the 
economic growth China was going through at that 
time. This motivated the government to emend the 
“Relics Protection Law” in 1982, which initiated 
legislation for the protection of cultural relics and 
inheriting the historical and cultural legacy of the 
Chinese nation among other some other measures 
(Unesco, 2007). 

Another measure to prevent decay of important 
architectural milestones in the Chinese culture was 
the study performed by the Shanghai Municipal 
Construction Committee. This committee published 
in 1989 a comprehensive survey of Shanghai’s 
cultural relics including a list containing 61 projects 
that were put on the preservation list in 2007 named 
“Shanghai’s Outstanding Historical Buildings” 
(Zhang, 2007). 

In 1991 the “Excellent Modern Building 
Preservation Act” became active, and with the intent 
to preserve outstanding buildings, what can be seen 
as the first step made by the regional government in 
the preservation of the historical build environment 
(Han, 2014). In 1993, the Yangshupu Power Plant 
became part of the second group of buildings added 
to the “Shanghai’s outstanding Historical Building 
preservation list” (SBPLR, 2009). From that 
moment onwards, many buildings were added to this 
list, and currently the list covers no less than 2,138 
buildings that will be preserved.

Preservation and conservation of buildings have great 
similarities and these two scales of interventions 
are therefore combined into this paragraph. 
Nevertheless, there is a difference between these two 
scales: the time span in which the protection holds. 
Preservation maintains the building only on short 
basis, while conservation aims on the long haul of the 
buildings existence. 

Some buildings on the “Shanghai’s outstanding 
Historical Building preservation list” are maintained 

TRANSFORMATION IN SHANGHAI
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better than others to ensure the continuation of 
its current function and can therefore be placed in 
the conservation scale of transformation. However, 
detailed information regarding the scales of 
transformations applicable to the buildings on this 
list are unavailable for the public and therefore not 
discussed in more detail in this thesis.

4. Transformation by restoration
Notable heritage buildings

Restoration is the most controversial scale of 
transformation and Voillet-le-Duc (1855) elaborated 
on this scale as follows: “to restore a building is to 
establish it to a complete state which even may never 
have existed at any particular point in time”. Until this 
statement, restauration usually meant bringing the 
building back to its original state. 

On the other hand, Ruskin (1849) stated “it is 
impossible, as impossible as to raise the dead, to restore 
anything that has ever been great or beautiful in 
architecture”. Using the scales from previous section, 
the definition for restoration is the restitution and 
scientific restoration of a building where large scale 
damages are repaired, and medium scale reparations 
are performed in harmony with the buildings 
aesthetics. 

This definition of Roders accepts restoration with 
as outcome as refurbished, and per-se complete 
original, building. This definition is conform the 
statement of Voillet-le-Duc, however does not 
advocate the fundaments of restoration as Ruskin did.

In Shanghai, bot stylistic restoration and scientific 
restoration or a combination of both is applied on 
Shanghai’s notable heritage buildings.  An example 
of stylistic restoration is the transformation of the 
Sinan Mansions located in the heart of the former 
French Concession. Funded by the Shanghai 
Municipal Investment department, a design team 
was able to restore the ancient buildings while 

respecting its historical aspects which were referred 
in the original architectural drawings (SMI, 2015).
An example of scientific restoration of a heritage 
structure in Shanghai is the Waibaidu bridge. This 
bridge was removed from its original location near 
the Bund, in order to restore and reinforce the 
original style of the bridge motivated by construction 
concerns (Harper, 2009). The Waibaidu bridge 
is China’s first steel bridge consisting of almost 
160,000 rivets and instead of hiring cheap welders, 
highly professional riveters were hired to restore the 
bridge in harmony with its aesthetics. 
Nonetheless, Chinese government has double 
standard when it comes to respecting its heritage: 
after completion of the restoration of the 100 years 
old bridge, multi-color LED lightning system was 
installed to “make the bridge look more attractive” 
(CCTV, 2009).

5. Transformation by rehabilitation
Industrial transformation in Shanghai.

Rehabilitation can be based on the reuse of a 
building including the reinstatement of its original 
development plan. Rehabilitation can also be based 
on conversion, where the function of the building 
changes. In both interventions, elements of the 
building are maintained, added or subtracted 
according to what is suitable and what is required.

Due to the rapid development of China’s profit 
driven economy, it has been hard in the past to find 
affordable studio spaces for artists. A Taiwanese 
architect initiated in 1998 the rehabilitation of 
industrial spaces by converting a deserted grain 
warehouse into a design studio. This proved that 
abandoned industrial buildings were an affordable 
alternative for artists. And in the years after, many 
other artists started occupying other forgotten 
industrial places such as M50 and Tianzifang. 
These two sites attracted many more artists and 
became important for the cultural industries present 
in Shanghai. The government could not deny 
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this success, and started promoting these sites as 
Shanghai’s new image and as important engine to 
the economy (Zhong, 2015).

Currently there is a world-wide movement 
developing cultural and creative metropolises, 
also-called “creative industry clusters”, and the 
Shanghai municipal government embraced this term 
for certain forms of urban quarters which emerged 
recent years. The government indicates these regions 
with their own term “chuangyi chanye jijuqu” which 
can be abbreviated with CCJQs (Zheng, 2014).  
Before this concept of CCJQs, demolishing the 
old for new was the regular approach in China for 
urban redevelopment (Wu, 2007). From 2005 and 
onwards, the government acknowledged the potential 
of such spaces and development of these spaces was 
included in the government’s agenda.  

6 Transformation by reconstruction
Touristic motives

Where renovation is confined to parts of the 
building, reconstruction of a buildings covers the 
complete construction. This reconstruction can either 
result in rebuilding the complete structure which 
is similar as the original or in the new build of a 
structure where some parts can slightly differ from 
the original. The latter form of reconstruction is an 
interesting field of architecture; existing urban fabrics 
and infrastructures are reused (Roders, 2007).

Rebuilding in China, is often done for touristic 
purposes. In Beijing, the “restoration” work of the 
Quanmen Pedestrian Street consisted of completely 
rebuilding the area, using Qing-era architecture, 
because it was considered being a cheaper alternative 
compared to preserving the area (Mayer, 2012). 

The Yu Gardens in Shanghai is another example of 
reconstruction performed by the Chinese government 
at a touristic destination for foreigners (Hearn, 
2001). The Yu Garden is not as original as it might 
seem at first sight; many parts have been rebuild 
on multiple occasions, for touristic reasons, due to 
natural disasters. The Japanese occupation followed 
by the Cultural Revolution also contributed to 
the artificial level of the garden. During these 
restorations, the re-constructers transformed the 
original regional architectural style in new directions 

according to what they considered appropriate 
(Hearn, 2001).

Reconstruction can also be applicable for newly built 
instances, as suggested by Roders. A Shanghainese 
example is the reconstruction of the waterfront area 
named the Bund. This area was transformed from 
car dominated roadway, to a pleasant and pedestrian-
friendly boulevard located along the Huangpu River. 
Existing infrastructure and other services needed 
to be redesigned for this transformation, all while 
respecting the existing urban fabric. This project 
resulted in a successful transformation that currently 
attracts over 500,000 visitors a day according to 
statistics made public by the municipality.

7. Transformation by demolition
Profit driven development in China

The aim of transformations of type demolition 
is to decrease the significance of the existing 
building, with often the prospect of building new 
constructions afterwards.

In China, demolition is mainly real-estate driven 
approach and is accompanied by large-scale 
demolition. The government’s aim to improve the 
quality of life in many underdeveloped residential 
areas in Shanghai, has resulted in the destruction 
of thousands of traditional buildings that, although 
lacking proper sanitation, gave Shanghai its typical 
character. Instead of being replaced by similar, 
affordable, housing, the land is used for expressways, 
high rise buildings and shopping malls.  The aim 
of these high rise structures is to attract high-class 
groups, which will add more value to the site. As a 
result, the housing prices and the living costs grow 
constantly, causing the original residents to move.

Between 1991 and 2010, 50,000 to 100,000 people 
annually rehoused to the suburbs of Shanghai 
(Hartog, 2010). And when one neighborhood is 
transformed, it starts showing the characteristics of 
an island that causes surrounding neighborhoods to 
become outmoded and in need of gentrification too. 
Consequently the surrounding neighborhoods will 
be transformed as well (Che, 2013). As a result a 
large urban area will be completely transformed and 
while having updated living conditions, this scale of 
transformation often neglects the cultural identity 
and past of the neighborhoods in Shanghai.
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Fig. 1.4; Pudong, photographer unknown, 2014

Fig. 1.3;  Transformations in Shanghai: Pudong, photographer unknown, 1987





2. SHANGHAI
 History and characteristics of China’s largest city
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Fig. 2.1, The Bund, by unkown photographer, 1930 
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Shanghai is located at the mouth of the Yangtze River 
near the East China Sea. This strategic geographical 
location resulted in Shanghai acquiring the title of 
most important city within the Yangtze River Delta.
This area has been inhabited for thousands of years 
and owes its first industrial boost to the increase in 
textile production in the thirteenth century. Since 
then, lower and fertile areas have been reclaimed 
using dams, dykes and canals in order to meet the 
constant expansion drift of the city and simultane-
ously protect the city against Mother Nature.

Shanghai’s second period of economic growth was 
during the late nineteenth and early twentieth cen-
tury. After the Opium Wars (1839 – 1860), the Qing 
dynasty was forced into a position to trade with the 
rest of the world which resulted in the establishment 
of concessions by the Americans, British and French 
in Shanghai.

Before this foreign influence, Shanghai had a rela-
tively closed character with hardly any signs of over-
seas cultures. This started to change after the Opium 
Wars, and resulted in multiple landmarks designed 
by western architects located at prominent places 
in Shanghai. Examples of such landmarks are the 
buildings Bund. Besides the architectural influence, 
the untapped foreign economic market realized an 
explosive grow of the city. This resulted in Shanghai 
becoming the world’s leading financial center after 
London and New York (Hartog, 2010). Throughout 
this period, Shanghai became a multi-cultural society 
and even offered a safe haven for White-Russian 
and Jewish refugees.  Life was lavish and decadent: 
writers, poems, painters and moviemakers who were 
oppressed in other parts of China came to Shanghai, 
the city known as the “Paris of the East” (Nordholt, 
2015). 

In 1949 Shanghai fell under the Communist regime, 
and for the first time since the Opium Wars the city 
was free from foreign rulings and even some for-
eign-build structures were demolished. This has led 

to foreign offices moving their firms from Shanghai 
to Hong Kong. And even though Shanghai remained 
the largest contributor to the GPD, yet the city was 
in regression during the Maoist era. 

Deng Xiaoping aimed to restore the Chinese econo-
my after this destructive period of Mao’s ruling. One 
of Deng’s first acts was to setup Special Economic 
Zones (SEZ) in South China. This opened the door 
for many foreign companies and after the proven 
success of these zones, it was decided in 1992 that 
the Pudong District too had to be developed in a 
similar way as a SEZ. 

This decision lead to the reestablishment of the 
city as the bridge between China and the rest of the 
world. Foreign trade was reintroduced and additional 
measures were taken such as tax advantages, which 
resulted in an appealing climate for international 
business from different sectors including a highly 
educated foreign workforce.

All these measures resulted in a steady growth of 
Shanghai’s population and GDP. Six years later, in 
1996, the city’s GDP had reached 287.776 billion 
yuan and in 2015 this figure had already risen to 
2.4965 trillion (Shanghai Municipal Statistics Bu-
reau, 2015). This period can be ascribed to Shang-
hai’s third period of flowering that still continues 
today.

A BRIEF HISTORY OF THE CITY
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PUXI

PUDONG

Fig. 2.2, collage of (differences between) Puxi and Pudong
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SHANGHAI TODAY

Currently, the city Shanghai is divided in 16 dis-
tricts. Eight of these districts are located in Puxi, the 
older part of Shanghai located on the west bank of 
the Huangpu River. This part is also referred to as 
downtown Shanghai or the city center. There is a 
significant difference between the older Puxi with its 
colonial architecture and the relatively new devel-
oped Pudong, displayed in collage 2.2. The project 
location is located in the Yangpu district, in North-
East Puxi. 

Due to constant inflow of people from other parts 
of the country, the population in Shanghai keeps 
expanding. In 2014 the population had reached a 
size of 24.1515 million, of which 14.2514 million 
people were permanent residents and 9.9001 million 
from other parts of the country (Shanghai Municipal 
Statistics Bureau, 2014).

According to China’s Ministry of Construction, 

urbanization is the motor of modernization, since 
people living in cities will spend more money and 
that is good for the economy (Hartog, 2010). Start-
ing in the early 1990’s, large areas of Shanghai have 
been redeveloped, and today, no end of this growth 
appears to be in sight. In contrast to some western 
cities, Shanghai has developed itself into an extreme-
ly dense city, with some parts of Puxi having densi-
ties of more than 50,000 residents per square kilo-
meter. In comparison, this is 10 times the density of 
Amsterdam (Hartog, 2010). The average city density 
in 2015 of the municipality was 3,800 inhabitants 
per square kilometer.

Figure 2.3, collage of Shanghai’s districts
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INFRASTRUCTURE

In order to regulate its urban growth and urbaniza-
tion, Shanghai has been working on its infrastruc-
ture ever since and the result is a large network of 
high-ways. The first mile-stone in this network was 
the 50 kilometer long Elevated inner Ring Road 
which opened in 1994.  And now, there are four Ring 
Roads circling Shanghai. 

Besides high-ways, Shanghai also made improve-
ments in their underground transportation network. 
The first metro-line opened in 1995, and nowadays 
there are 14 lines in operation which makes Shang-
hai’s metro system on of the fastest growing systems 
in the world. 

The aim is to have eighteen lines running in 2020, 
having a total length of 800 kilometers (Shang-
hai Metro, 2014). Shanghai has two international 
airports and three transnational railway stations, all 
located within 40 minutes by car or 90 minutes by 
public transport from the project location.
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Figure 2.5; Shanghai’s Greenery
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The municipality of Shanghai has been stressing the 
importance of development of green areas. Its motive 
is linked to the reduction of the city’s environmental 
impact, to contain urban sprawl and to protect the 
limited green space (Manton & Stevenson, 2014). 
Since the 90’ the city started actively implementing 
green areas in the city (Sturzaker & Mell, 2016).

The urban greenery increased from 1 square meter 
per capita in 1990, to 12.5 in 2008. In this same 
year, 2008, the urban park area of Shanghai reached 
a total green park area of 22,000 hectares. This in-
crease in green square meters resulted in an average 
temperature drop of 5 percent (Manton & Steven-
son, 2014). Despite the overall increase in greenery, 
it has mostly resulted in the increase of green spaces 
outside of Puxi or in the newly developed areas, 
visible in fig. 2.5.

GREEN
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In 2013 the municipality invested 2.8% of its GDP into 
environmental protection projects (Shanghai Municipal 
Statistics Bureau, 2014). This can be seen as necessity, 
because the air quality of Shanghai is considered to 
be 20% of the time above Chinese pollution standards 
on yearly basis. However, if one would use the World 
Health Organization standards, the air quality in Shang-
hai is on average 66% of the time above the upper safety 
limit. Nevertheless, nationwide this is still not the worst 
score in air pollution: cities as Beijing or Chengdu have 
even worse air quality. This is mostly due to Shanghai’s 
close proximity to the sea and more rainfall (Tatlow, 
2016). 

The People’s Republic of China is responsible for 30% 
of the global CO2 emissions from fossil fuel use and 
cement production. In September 2016 China ratified 
the Paris Climate Change agreement. During a speech 
at the G20 summit in Hangzhou President Xi had 
pledged to “unwaveringly pursue sustainable development” 
(The Guardian, 2016). With the rectification the coun-
try commits to have cut its carbon emissions per GDP 
unit by 60-65 percent in 2030 regarding 2005 levels. 
Furthermore the use non-fossil fuel sources in primary 
energy consumption need be increased to 20 percent. 
The targets of the climate deal were reflected in China’s 
13th Five-Year Plan (2016-2020). Plans that the coun-
try has been producing every five years since 1953,  for 
national and provincial level, to structure its economic 
and social development (Hartog, 2010). 

POLLUTION IN CHINA
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Figure 2.6;  Global CO2 emissions from fossil fuel use and cement production, 2015
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Figure 2.7;  China’s Coal Addiction by Kevin Frayer,  World Press Photo winner 2016
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Figure 2.8; Collage, China’s polluiton is mainly caused by (coal) power plants and cars. 



“
Our response to 

climate change bears 
on the future of our 

people and the 
well-being of mankind.

”
Xi Jinping,

G20 summit in Hangzhou, 2016





 Yangshupu Power Plant and its context

3.  SITE ANALYSIS
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Figure 3.1; Timeline of the Yangshupu Power Plant
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Building started of the 
second power plant. 
A 105 m high steel 
chimney was built, 
which became the 
highest structure of 
China.

The Yangshupu Power 
Plan was founded by a 
British businessman.

Turbine hall was 
extended and major 
control room was 
built. The powerplant 

was bombed by 
the Taiwanese. 
Before that, it 
produced 76% 
of Shanghai’s 
Energy.

A new 180 m high 
chimney was built.

Second chimney 
was built, 
construction 
started on new 
powerplant.

The powerplant 
was shut down to 
reduce the discharge 
of CO2 in Shanghai 
in accordance with 
the United Nations 
Climate Change 
Conference. The powerplant

is still abandoned, 
however some 
demolishing has 
started.
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HISTORY

The Yangshupu Power Plant (杨树浦发电厂) is a 
former coal plant, located in the Yangpu District 
along Huangpu River. The power plant was founded 
in 1911 by a British businessman and was named 
Shang-hai Power Company. It was the first power 
plant in the East and its 105 meter high steel chim-
ney belonged in that time to China’s tallest construc-
tion. 

The power plant has a rich history of reformations, 
made visible in a timeline given in figure 3.1. Around 
1920, the power plant was extended with a new 
generator hall and a Major Control Room was added 
in the same period. Both extensions of the plant still 
exists and it is believed that the Major Control Room 
is the oldest preserved switch room in the world 
(Zhou, 2016).

Besides these physical expansions over time, the 
plant also became increasingly more important to 
Shanghai and the industrial Yangshupu Riverside 
area as time went by. Nearby factories not only 
received electricity from the Yangzhou plant, but also 
residual heat coming from the generation of electric-
ity was used by nearby buildings. In 1949 the plant 
produced 76.46 percent of Shanghai’s energy (CPIC, 
2011). 

In 1978 the first 180 meter high concrete chimney 
was build. In 1992, due to the rising demand for 
energy, a new power plant was built next to the orig-
inal power plant. The original steel chimney became 
unnecessary after the construction of a second 180 
meter high chimney and was therefore demolished. 
In 1993 the power plant was put on Shanghai’s 
Outstanding Historical Buildings preservation list 
(Shanghai Bureau of Planning and Land Resources, 
2009). 

The plant was closed around 2011 to reduce the 
discharge of CO2 in accordance with the United 
Nations Climate Change Conference (Zei, 2012). All 
of its employees were relocated to other power plants 
(Zhou, 2016).

Figure 3.2;  construction of generator hall extension, 1920. 

Figure 3.3;  the Major Control Room in 1929
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Fig. 3.4, The distribution of factories and workshops in 1930
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THE YANGPU RIVERSIDE AREA

The 15 km-long Yangshupu Riverside area, in which 
the Yangshupu Power Plant is located, was the base 
of Shanghai’s modern industrialization. In a time 
when industrial transportation was mainly performed 
by ship or train, its location near the Huangpu River 
made it a convenient area for industrial development, 
since the railroads were still underdeveloped at that 
time. The presence of the International concession, 
with its foreign knowledge and money, stimulated 
investment in the industrial area once more. By the 
30’s the area became Shanghai’s densest industri-
al area in terms of factories and workshops, which 
is shown in figure 3.4. Before the liberation of the 
concessions in 1943, the area housed almost 800 
factories with 80,000 employees. 

Many of the factories have been demolished since, 
few of them remained abandoned: only 29 were con-
served and put on Shanghai’s Outstanding Historic 
Buildings list (Zei, 2012).

Yangshupu Riversi
de

Area
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Figure 3.5; Guided tour by Mr. Zhou at the Yangshupu Power Plant
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YANGSHUPU POWER PLANT VISIT

In June 2016 I have visited the Yangshupu Power 
Plant. I was guided by Mr. Zhou, the deputy direc-
tor of the Yangshupu Power Plant, who is in charge 
of the transformation of the power plant. Mr. Zhou 
guided me for about 1.5 hours and told me about 
the history, the buildings and some future plans. 
Since Mr. Zhou spoke little English, everything was 
translated by two interpreters.

Before the power plant was shut down, it provided 
work for over two thousand employees. According to 
Mr. Zhou, the plant used to be a tight community 
with all the facilities of a small city. “In the old times 
it had everything here, a kindergarten, a restaurant and 
medical facilities. There were a lot of people from other 
cities.”  Currently 30 employees still work at the plant 
to guide the construction.

Based on observations I had made on the internet 
before my trip to China, I could conclude during 
the visit to the plant that the demolishment of some 
smaller buildings already had started. 

Mr. Zhou told me that the municipality’s main 
reason to preserve the buildings on site is because of 
their industrial characteristics. The exact purpose for 
the site remained indefinite, however it was clear that 
a part of the older power plant had to become a mu-
seum about the history of “the great Yangshupu” and 
remaining area will most likely be transformed into a 
(creative) business center with hotels. These transfor-
mation will take place while respecting the industrial 
characteristics; preserving the valuable items and 
rehabilitating the existing structures. 

When we arrived in Major Control Room of the old 
power plant, Mr. Zhou told me “This is the heart of 
the Power Plant. These meters were used to show the plants 
control parameters, including the volume of the electric 
power that was generated. Here you could turn on or 
turn off the entire power plant. Actually, this is the oldest 
control room in Asia and probably in the whole world. 
This facility cannot be moved.” The ceiling of the Major 

Control Room had translucent colorful glass, but af-
ter the bombing in 1950 it was closed off. However, 
there is a plan in place to restore this.

Arriving in the generator hall of the old power plant, 
Mr. Zhou told me that the length of the hall in-
creased over time. “Originally the power plant was not 
as big as it is now. When demand for electricity grew, more 
power had to be generated and the generator room was 
extended. That is why the old power plant has generator 
room of such large length. Nevertheless, not all generators 
where used at the same time, but were powered on in order 
to regulate and balance the pressure of the steam.” 
When I asked him if the chimneys were actually 180 
meters high, he laughed and told this was true. They 
have a diameter of eighteen meters at the ground, 
and five at the top. Regarding the original steel chim-
ney, Mr. Zhou told me that “It was highest structure 
in 2000 years and it became a landmark in Asia. When 
you would come to Shanghai by ship, you would see the 
chimneys. It is a shame it was shut down.” 

After having talked about the patriotic hero that 
stood up to the Japanese during their occupation 
of the Yangshupu Power Plant, the workings of the 
power plant and the flood protection measurements, 
we said goodbye and left the premises. 

Before this interview my knowledge about the power 
plant was limited. Most information came from Chi-
nese history fanatics, photographs and Chinese news 
articles. This visit has therefore been of great added 
value to my thesis project. I was able to take many 
pictures and ask a lot of questions, but did not get 
access to architectural drawings. During the trip I got 
a better understanding of the buildings, the context, 
its qualities and its challenges. Not only did it help 
me to get more knowledge of the project location, 
it also helped me to understand the Shanghainese 
culture and (local) cultural identity.

Photospheres of the visit available my website:
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Figure 3.6; A collection of images taken during the visit
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Figure 3.8; Analysis of historical buildings

Figure 3.7; Height analysis
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SITE ANALYSIS

Since no architectural drawings were available, this site 
analysis is based on satellite images, photographs and 
the interview with Mr. Zhou. The site has depth of 420 
meters and waterfront of 300 meters. The total area 
consists of 142.000 square meters. 

The area consists of at least 25 buildings including mul-
tiple industrial elements such as cranes and silos. Their 
value was judged based on their architectural quality, 
industrial character and historical significance. The 
buildings that passed this value assessment are high-
lighted in image 3.9. Using the transformation scales of 
Roders. Highlighted buildings will either be conserved, 
restored, rehabilitated or reconstructed.

Figure 3.9; Buildings with high architectural, industrial or historical value



44

Figure 3.10;  Yangshupu Power Plant from across the Huangpu River
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The aim of China’s 12th Five-Year-Plan is to transform 
labor intensive industries to knowledge based capi-
tal-driven industries (Deloitte, 2011). This resulted for 
Yangpu into the construction of five Major Business 
Function Zones (fig. 3.13). According to Deloitte’s 
report (2011) on business development in Yangpu, the 
main goal is to develop “high value industries accompa-
nied by green initiatives, as well as enhancements to the 
local infrastructure and the living environment.” 

For the ‘Riverside Modern Service Industry Develop-
ment Belt’ this means it will create “a modern and inno-
vative service industry base for science and technology, 
business, tourism and leisure, which will include confer-
ences, exhibitions and forum facilities” (Deloitte, 2011). 
Furthermore construction of a public riverside park is 
added on the agenda of the local government. Part of 
the previous Five Year Plan Period was the development 
of Shanghai’s International Fashion Center.

The Yangpu district, originally named Yangshupu, is 
located in Puxi. The total area covers 60 km2 of land 
and in 2010 this area provided shelter to 1,3 million 
people. The Yangpu Riverside Area, in the south district, 
was a well-known industrial zone. The district was the 
birthplace of China’s first power plant, first Chinese-run 
paper mill, China’s first modern waterworks and first 
mechanical textile mill. 

After the Opium Wars, many factories were built in 
the district, most of them along the Yangshupu Road. 
The area is still known for its industrial character, but 
recently many of these industries are replaced by resi-
dential zones. Today, the district houses two of China’s 
most famous universities: The Tongji University and the 
Fudan University.

LOCATED IN THE YANGPU DISTRICT

Figure 3.11; Context analysis
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Figure 3.12;  Yangpu district. Infrastructure and green

Figure 3.13; Zones according to 12th Five-Year Plan in Yangpu district
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Figure 3.14; Satellite image of  Yangshupu Power Plant and context
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CONTEXT

Development of the Yangshupu area mainly took 
place in close approximation of the Huangpu River, 
and hence most of the industrial legacy, such as 
factories, warehouses and docks can still be found 
among the river shores. An additional consequence 
of the industry occupying the area around the shore, 
is the lack of access to the waterfront for nearby 
residents.

The Shanghai International Fashion Centre was part 
of the transformation of the Riverside Development 
Belt of the 12th Five-Year Plan Period program. This 
former Cotton mill was transformed according to 
rehabilitation into a shopping mall, while keeping 
elements of the existing building intact. The function 
is different, but still related to the clothing industry. 

Only 250 meter from the project location lies the 
Yangshupu Gas Plant along the Huangpu River. This 
former coal gas factory remained abandoned over 
the years, and the majority of the plant has already 
been demolished. 

The residential zone is a typical Shanghainese 
neighborhood called Lilong, and Chapter 4.1 will 
elaborate more regarding this type. The Lilong 
neighborhood is planned to be demolished according 
to Shanghai’s 12th Five-Year Plan Period. Already 
the first traces of China’s profit driven development 
are visible on the satellite image in figure 3.14; a part 
of the traditional Lilong neighborhood is already 
demolished and replaced by high rise buildings.
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Figure 3.15; images taken near the project locaton



51



52

Figure 3.16; Picture of interviewee 1.
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INTERVIEW WITH NEIGHBORS

historic museum on site that it will become a place 
where people can learn more about Shanghai. The 
power plant will most likely be reduced in size and 
along the waterfront a 200 meter wide boulevard will 
be created.

The second interviewee was a 70 year old woman 
that has lived in this neighborhood for ten years. She 
used to live in a house nearby, but her son lives there 
now with his family and she rents a place here. She 
told us that during the time the power plant was still 
in production, there was a lot of pollution. Some-
times, if the wind didn’t blow, everything would be 
covered in black ash. Even the laundry! There was 
a lot of noise too. For these reasons, she was happy 
that it was shut down.

Before my visit to the Yangshupu Power Plant I had 
prepared a couple of questions to ask locals. I wanted 
to ask them about their relationship to the power 
plant, what had changed after it was shut down and 
what they hoped the development of their residential 
area would bring. In practice, interviewing people 
who you could only speak to by interpreter, appeared 
to be more difficult than expected. 

The first interviewee was a sixty-five year old man. 
He was eager to talk about his neighborhood. So 
eager that he wouldn’t stop talking, while my inter-
preter kept nodding and I had no clue of what they 
were saying. Afterwards it turned out he had given a 
complete overview of the history of the cotton mill 
that was transformed into the fashion center. He 
told us was quite happy with the development of the 
fashion center and thought it would become a new 
sightseeing hotspot for Shanghai that would attract 
many young people. 

When we asked him about his relation to the power 
plant, we learned that his father and grandfather had 
actually worked there. He told us that working there 
meant you had a ‘golden job’. In China it is common 
to say that if people have a good job, they have an 
‘iron job’. That this job was considered golden meant 
that it was extraordinary and employees were paid 
well. In 1949 people in Shanghai with regular jobs 
earned 5 a 6 Yuan a month. In the power plant one 
would have a monthly salary of 100 Yuan and an 
electrical engineer would even be offered 500 Yuan a 
month. According to the interviewee the power plant 
was shut down for three reasons: First because of 
environmental issues; black polluting smoke would 
come out of the chimneys. Secondly because it was a 
government’s decision. Third to properly adjust the 
area of future development. 

When we asked him what he hoped the area’s trans-
formation would bring, he answered by telling us in 
detail what the municipality aimed to do with the 
site. According to him, municipality aims to create a 

Figure 3.17; Picture of interviewee 2.





Divided into three different zones

4.  MASTERPLAN



Figure 4.1; Model of current situation of the  Yangshupu Power Plant and context
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Figure 4.2; Collage Map of the different zones in the Masterplan
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In order to bring structure to the proposed transfor-
mation, the design-phase is divided in three different 
zones: the residential zone, the (former) industrial 
zone and the waterfront (visible in collage 4.2). 
The future plans of the (local) government for the 
area, covered in Shanghai’s 12th Five-Year-Plan, 
will be used as guidelines to make sure the master 
plan represents a feasible solution which respects all 
constraints. 

Furthermore, all proposed alterations can be cate-
gorized using Roders scales of transformation. All 
scales will be applicable in this thesis project, except 
for the deprivation scale of transformation. 
In the residential zone, the typical Lilong hous-
ing will be replaced by a new residential area with 
updated living conditions. The design will respect 
the location’s identity and existing urban fabric. The 
applied transformation strategy is reconstruction 
(Roders, 2007). 

The former industrial zone will house a renewable 
energy research center and an energy museum. The 
transformed Fashion Center is also located in this 
zone, along with a new metro stop at the Yang-shupu 
Gas Works surrounded by office buildings. 

The transformation strategy for the larger buildings 
is mainly rehabilitation; existing elements, such as 
the building’s construction are re-used in the design 
of new buildings and supplemented with new ele-
ments. 

The strategy of restoration will be applied on a small-
er scale; only for specific high quality elements with 
historical added value, such as the generators and the 
Major Switch Room, the restoration strategy is used.

A public park will be designed close to the water-
front, providing citizen’s access to water. This access 
is something they were abstained from many years 
due to the industrialization along the Huangpu 
River. The public domain will harvest a boulevard 
along the waterfront, accompanied by a park and 
small outdoor theatre. The whole domain is consid-
ered to be ecologically justified and fully equipped 
with up-to-date flood protection measurements.

THE MASTERPLAN IN ZONES





Research in Shanghai’s istoric residential areas,
including a transformation proposal

4.1 RESIDENTIAL ZONE
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Figure 4.1.1. Three examples of the structure of Lilong
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During the period of concessions, the rapid devel-
opment of Shanghai and its high land prices result-
ed in the fact that every street façade was used for 
commercial activities. An old Shanghainese saying 
is based on this fact: “An inch of space in the street 
frontage designates a life-time of fortune”. 

However, due to large inflow of migrants to Shang-
hai, it was challenging to find shelter for all these 
migrants. The commercial spaces that gave the main 
streets a typical appearance had to be maintained, 
while a pleasant and safe habitat had to be created 
(Hartog, 2010). Shanghai’s answer to this problem 
was the creation of Lilong housing. “Li” meaning 
communities, and “Long” stands for lanes and sim-
ply put, Lilong housing, is a type of lane-and-com-
munity based urban dwelling form. 

The street facades maintained their characteristic 
appearance while functioning as commercial space, 
while the hollow inside space was used for residential 
use. Ranging from one to multiple, mostly arc-like, 
openings in the street façade were used to access 
these Lilongs. Sometimes multiple Lilongs shared 
the same hollow space. The creation of Lilongs did 
not only meet the demand of real estate and urban 
planners, it was also highly appreciated by the local 
residents. (Guan, 1996) 

In Lilong, two types of urban space were created, 
also visible in figure 4.1.4. One was an outer belt-
shaped space: an open commercial space, dynamic 
and connected to the main infrastructure of Shang-
hai. It was busy with commercial activities and traffic 
circulation.  The other type consist of low-rise hous-
ings inside the block, which provided a quieter safe 
haven. Despite the more closed character, the block 
is still open for motorized vehicles.  The enclosed 
area is accessible from the (commercial) main roads, 
and due to its limited number of entrances they can 
be controlled easily. Street shops along these open-
ings form the connection between the two different 
types of urban space (Hartog, 2010). 

The internal circulation of Lilong consist of main 
lanes and side lanes. Analyzing this structure (in fig-
ure 4.1.1), it can be concluded that the public space 
becomes gradually more private when one moves 
deeper into the Lilong. Main lanes form the circula-
tion space of the community and are connected with 
gate-ways to Shanghai’s main infrastructure. They 
serve as the gathering place for social activities. 

Often small scale services, such as groceries, ciga-
rette and newspaper shops were located along these 
main lanes. Apart from providing the resident’s daily 
needs, they also enriched the life on the streets. The 
side lanes are usually perpendicular to main roads, 
and parallel to each other. These lanes are often dead 
ended and have to narrow-fronted housing units. 
Generally these houses have a south-north orien-
tation, according to the Chinese traditional design 
philosophy (Guan, 1996).

THE URBAN STRUCTURE OF OLD SHANGHAI

Figure 4.1.2; Lilong entrance opposite of project location



64

Figure 4.1.4; Image showing the typical atmosphere of Lilong; a building block surrounded by infrastructure with a lively core
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THE RISE OF THE SUPERBLOCK

The traditional urban structure of Shanghai was 
deeply intertwined with the community and was 
based on strong social relations. Nowadays China’s 
standard of urban expansion is based on creation 
of ‘superblocks’, large scale spatial units, which 
often serve as autonomous structures having barely 
cohesion with one another. These units are mostly 
confined by infrastructure or natural borders (Har-
tog, 2010). 
Along with many other countries, China’s urban 
strategy is mainly focused on automobile use. This 
is interesting, since the majority (82%) of Shang-
hainese families are not in the possession of a car; at 
most they own a heavily subsidized electric scoot-
er. Nonetheless, roads in the newly build neigh-
bor-hoods are wide and allow potential increase of 
automobile use. 

Most of the architectural and social problems of the 
superblocks occur at the edges: larges fences and 
wide roads separate public domains from private 
areas. Whereas before it was reasonably safe to walk 
or cycle on the middle of the road. Because of the 
increased dominance of motor traffic, it is nowadays 
even dangerous to walk on the sidewalk: one might 

be pushed aside by a silent electric scooter. And 
due to the fragmentation of the landscape and the 
limitation of passageways, walking distances from 
one’s house to a commercial facility have increased 
drastically. The sideways in the new urban areas 
seem to be merely designated for walking from A to 
B. Like in many other cities, the metropolitan streets 
appear to have become a ‘sewer’ for traffic instead of 
a meeting place. 

This, in combination with the fragmentation due to 
the creation of the superblocks, resulted in a decline 
of social space near residential quarters. As Lilong 
buildings are being torn down and replaced by these 
superblocks, the former tenants (in particular the 
elderly) still gather to socialize outside the entrances 
of their new suburban high-rise homes. In Shanghai 
there is a greater readiness to publicly do things, 
compared to a western context (Royal University 
College of Fine Arts, 2008). Even though there 
is little to accommodate them. But it starting to 
disappear from the streets; social life is now limited 
to shopping malls, parks or the enclosed areas of the 
superblocks.

Figure 4.1.5; Schematic Lilong Infrastructure Figure 4.1.6; Schematic superblock infrastructure
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Figure 4.1.7; New proposal for residential area
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Also near the Yangshupu Power Plant this tendency 
is visible. The Lilong neighborhoods are planned to 
be demolished, the road will be widened and already 
the first superblocks are visible. Because there is no 
masterplan available (currently in competition), a 
new plan for the residential area has to be designed. 
Since the theme of this studio is: Transformation: 
from Industrial Site to Cultural Identity, special care 
needs to be given to the preservation of the local cul-
tural identity. Which would be removed completely, if 
the construction of superblocks would continue. 

The newly proposed residential area uses elements 
of both the Lilong neighborhoods and the super-
blocks. The automobile use will be limited and will 
be designated to certain roads, this to encourage the 
use of these streets as social space. Just like in the 
Lilong, the roads will be organized from public to 
private. Scale-wise, the newly created buildings will 
be closer related to the size of superblocks then the 
Lilong houses.

Green axis will connect the residential area to the 
waterfront. These will be the most public roads 
and due to their distinct (green) character they can 
be used for guiding. Lilong would sometimes be 

experienced as maze-like structures, something that 
is avoided by creating clear viewlines. The deeper 
one goes into the residential neighborhoods, the 
more private the roads become: they start to become 
smaller and are solely for the residents that live there. 
Naturally they could be visited by outsiders, just like 
the Lilong, but they are not intended for it. 

In the middle of the newly created residential areas 
and mostly along the car-roads, community centers 
and small public green areas are created. Here public 
facilities are housed, such as kindergartens, laundry 
rooms, parking and facilities for urban gardening. 
This to ensure the activity and movement of resi-
dents in the neighborhood. 

The newly created neighborhood ensures the pos-
sibility for social life to flourish and creates clear 
connections to the waterfront park that will ensure 
a regular flow of people. Roads a no longer only in-
tended as means to travel on, and will be given back 
to the residents of Shanghai.

A NEW PROPOSAL
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好运！他挺可爱的

谢谢妈妈

Figure 4.1.9, Collage of new residential zone
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Figure 4.1.9, Collage of new green axis with traces of the area´s industrial past (here:  Yangshupu Gas Works)





Flood protection & Exemplary public waterfronts

4.2 WATERFRONT
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Figure 4.2.0; A Chinese family using a door as raft in flooded street in Shanghai. Photographer unknown. Picture taken between 1920 and 
1935



“
When I was little, the Bund 

was very different. There 
were no flood defenses, 

and the water used to wash 
up to the buildings. People 
used to use their baths to 

row down the street.
”

Xu Liming,  

66-year old Shanghainese
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Figure 4.2.1; High water levels in Shanghai, photograph by Johannes Eisele, 2016
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FLOOD PROTECTION IN SHANGHAI

Shanghai is known for its many rivers and lakes, 
most of them are tributaries of the Huangpu River. 
Originating from Taihu Lake, the 113-kilometre-long 
Huangpu River winds through the city’s downtown 
area. The river is 300 to 770 meters wide, in average 
360 meters. The ice-free Huangpu River is the main 
waterway in the Shanghai area. (统计局, 1997)

Shanghai means literally ‘above the sea’. However, in 
the last decades rapid land subsidence occurred due 
to extensive ground water extraction associated with 
the economic development. Also the water storage 
capacity of the network of rivers and lakes in the area 
has been reduced in time, mainly due to land recla-
mations. These events resulted into the rise of water 
levels in the Huangpu River. To keep the city protect-
ed against floods, the Shanghai Municipal Govern-
ment initiated multiple programs to update the flood 
defense. At the end of last century, the Ministry of 
Water Resources and Electric Power announced that 
Shanghai needs to be protected against floods with a 
return period of at least 1:1000 years. (Nai, 2003)

According to the research of Qian (2014) the maxi-
mum water level will be 6.1 m at the Huangpu Park 
when a return period of 1:1000 years is being con-
sidered (Qian, 2014). The highest water level Shang-
hai has faced so far was 5.72 meters at the Bund in 
1997 during typhoon Winnie. That water level was 
equivalent to a storm surge occurring once in 200 
years and it lead to damage over 100 million USD. 
The average high tide on a normal day is 3.12 meters 
at the Huangpu Park, while the average low tide is 
1.29 meters. The flood period lasts shorter than the 
ebb period in the Huangpu River. The average tide 
level is 2.21 m (Nai, 2003). 

Except for a few hills lying in the southwest corner, 
most of the Shanghai area is flat and belongs to the 
alluvial plain of the Yangtze River Delta. (统计局, 
1997)  The ground level in Shanghai is between 3 to 
4 meters, however in the urban areas it is often lower 
than that. The lowest ground level of Shanghai is 
located in the Jing’an district with 2.3 meters. (Nai, 
2003) Being unable to find the exact altitude of the 
Yangshupu Power Plant, the assumption is made that 
it is around 3.5 m.

Average 
high tide
3.12 m

Average low 
tide

1.29 m

1:1000 year 
storm surge

6.1 m

3.5 m

Figure 4.2.2;  Water levels in Shanghai
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The water barrier at the Yangshupu Power Plant re-
quires a minimum height of 6.1 meters.  Examples of 
public waterfronts were analyzed for this chapter. They 
are chosen for their location, popularity and their use of 
space. The first four are located in Shanghai, the other 
four are located in the rest of the world. 

One of Shanghai’s most famous waterfronts is the 
Bund. The opulent waterfront was built by the British 
during their concession. By the 1990s, the Bund had 
become overcrowded with a 10-lane highway that sepa-
rated the city from the river and its promenade (NBBJ, 
2010). The highway was relocated underground, leaving 
only four lanes above ground, like it used to be in the 
1930’s (figure 2.1). A safer riverfront recreation space 
was created, widening the existing promenade, where 
trees have been planted and 2,000 park benches were 
installed. The newly created space reconnects the water-
front with the rest of Shanghai, which is actively used by 
all types of visitors: by both tourists and locals, young 
and old. The created levee serves as flood protection, 
and makes optimally use of its space; it also consist 
underground parking and shops. 

The Houtan Park is located in Shanghai along the 
Huangpu River. The site used to be the Shanghai No.3 
Iron & Steel Works of the Baosteel steel factory, which 
was relocated in order to construct the World Expo 
2010 (Baosteel, 2008). The water of Huangpu River 
is highly polluted and the aim was to transform the 
brownfield landscape into a safe and pleasant public 
space (Turenscape, Shanghai Houtan Park, 2010). 

Instead of using a conventional retaining wall, which 
would limit the accessibility of the site, a 1.7 km long 
wetland was created. 

The Nord Bund Waterfront Park is located on the roof 
of the Shanghai International Cruise Terminal. The 
brief required 50% of the total construction area had to 
be placed underground, and therefore roof could serve 
as a green park (Designboom, 2010). Although the 
actual waterfront is not very appealing, since it is being 
blocked for the public, it is still an interesting public 
area. I’ve visited it often during my stay in Shanghai, 
since it was very close to our hotel. Interestingly, it was 
used much throughout the day; in the morning for prac-
ticing Tai Chi, in the evening for things as jogging, for 
having an evening stroll or for music performances.

The Xuhui District in Shanghai used to be an area of 
disused industrial buildings (WAN, 2011). The site 
contains many fragments of its industrial past, such as 
the docks used to unload construction materials and 
parts of Shanghai’s first railway. Not only can one have 
a stroll along the regenerated waterfront, there is also a 
rock climbing area, basketball courts and a skate park. I 
was unable to find information about the flood defenses 
of the area. They appear to be not present, even after 
carefully studying images on the internet. 

PUBLIC WATERFRONTS

T
he

 B
un

d 
, S

ha
ng

ha
i

Huangpu RiverShops underneath 1:1000 year flood levee: 6.2 m
~14 m

Figure 4.2.3; Collage section of the Bund
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Figure 4.2.4;  Collage sections of public waterfronts in Shanghai
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Figure 4.2.5;  Collage sections of public waterfronts
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These four examples provide mostly design ideas for 
waterfronts rather than innovative flood protection 
options. 

The Opera house is constructed as a sloped beach front 
that becomes a walkable roof the opera house. From 
here, one has a beautiful view over the fjords and city. 
The Sea Organ is an interesting waterfront that uses the 
dynamics of the water to produce sounds. Water from 
the sea enters a pipe and the change of the volume of air 
in the pipe causes the organ to resonate, using a labium 
and resonant pipe. 
The Kalvebod Waves uses a series of elevated walk-
ways in the water, to extend the public space of the 
waterfront. The same strategy has been applied at the 
Faaborg Harbor Bath, but instead floating pontoons are 
used.

Most interesting of fhese examples are unique in their 
flood protection and/or have a multifunctional use of 
space. The current flood protection at the Yangshupu 
Power Plant is provided by a three meter high wall. For 
the new design, I propose to create a flood levee that 
can be extended to other plots and serves as a continu-
ous green park along the Huangpu River. Underneath 
parking facilities will be placed. The area near the water-
front will become an urban boulevard with industrial 
relics. This space is for intended relaxation, but can also 
house events. In case of a storm surge, this area will 
overflow, providing more room for the discharge of the 
river.

The green axis will continue from the residential areas 
until the waterfront. It will end in a sloped manner, 
comparable to the Oslo Opera House, as a contrast to 
the boulevard with its hard edge.

Figure 4.2.6;  Current flood protection measurments at  theYangshupu Power Plant
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Figure 4.2.7;  Proposal for the public waterfront at theYangshupu Power Plant
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Figure 4.2.8;  Green axis continues into the water, waterfront at Yangshupu Power Plant





Connections and industrial relics

4.3 INDUSTRIAL ZONE
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New 
LineX

Yangshupu Gas
     杨树浦煤气

Figure 4.3.1; Shanghai Metro map with new green line X, with a stop at the Yangshupu Gas Works
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The industrial zone of the masterplan consists of a 
new business zone related to renewable energy, with 
old industrial relics. The industrial zone will become 
a hub for the renewable energy sector, with the 
research center at the Yangshupu Power Plant serving 
as incubator and an Energy Museum to involve the 
public and host events.

A new metro line is proposed to ensure the connec-
tion of this industrial innovation zone. The new stop 
will be located near the silos of the former Yangshupu 
Gas Works. Line X will connect Yangpu’s ‘Riverside 
Industry Development Zone’ with the ‘Knowledge 
Economic Zone around the Tongji University’ 
(from figure 3.13). The other end of the line will 
be connected to the Zhangjiang High-Tech Park of 
Line 2, that ends at Pudong Airport. This new line 
will increase the accessibility of the site and connects 
Shanghai’s important knowledge zones with each 
other. 

Except for the Renewable Energy Center and the 
Energy Museum, the buildings of the industrial zone 
will not be further designed in this thesis project. In 
the next paragraph, the complete masterplan will 
be shown.  In chapter 5 the design of the Renewa-
ble Energy Center will be further defined, while in 
chapter 6 the design of the Energy Museum will be 
presented thereafter.

THE INDUSTRIAL ZONE

Figure 4.3.3; location new metro stop; near silo’s of the Gas Works, 2008

Figure 4.3.2; office building of Gas Works along Yangshupu Road





4.4 MASTERPLAN
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Figure 4.4.1; Masterplan



89





Definition & Design

5.  RESEARCH CENTER 
FOR RENEWABLE ENERGY
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Figure 5.1; the new Yangshupu Power Plant
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To respond to the municipality’s aspirations to 
develop this area with “high value industries accom-
panied by green initiatives” (Deloitte, 2011) and to 
the People´s Republic of China´s aims to reduce its 
fossil fuel use (Tatlow, 2016), a research center for 
renewable energy will be created in the newest power 
plant on site.  

During the architectural precedence study, sever-
al research institutes have been analyzed in terms 
of function and plan. These results are visible in 
Appendix A. It can be concluded that the program 
requires open or closed office spaces, meeting rooms, 
specialized and generic laboratories, lecture rooms, 
presentation rooms, informal spaces and possibly 
exhibition areas. The ratio labs : offices appears to be 
50 : 50.

To get a better understanding of what an energy 
research center is and what architectural challenges 
it imposes, I have visited the Dutch Institute For 
Fundamental Energy Research (Differ) in Septem-
ber. I was guided by Gieljan de Vries, Differ’s head 
of communications with a physics background. He 
showed me around the premises of the recently com-
pleted institute that was designed by Ector Hoogstad 
Architects. 

Using interviews with several Differ employees, the 
architects’ theories for this building and De Vries’s 
imput, I was able to draft requirements for the re-
search center:

Small and large scale laboratories
In research centers most of the studies are conducted 
in small and relatively easily adaptable labs. If some 
research has been proven to be promising, it can be 
funded and specialized equipment will be used to 
test the scientists’ theories. Often this research is car-
ried out in large laboratories, with special equipment, 
that is particularly used for this research. 
Volume-wise both types of laboratories are in bal-

ance, even though the specialized laboratories are 
bigger in size. This is because many small scaled ex-
periments are needed to find the one break-through 
that needs to be investigated in the large labs. But in 
short, the research center should contain small and 
large laboratories.  

Incubator 
Research centers can become incubators for the 
research field that they are in. Due to concentration 
of knowledge and expertise, developments go at high 
pace in these institution. To stimulate the research 
center’s position as incubator for energy research, 
different scientists and companies should be clus-
tered in the building. This can be achieved by renting 
out spaces and shared facilities to companies and 
universities. 

In certain research centers, one can only lease a 
laboratory for a period of five years. If the research 
was not successful, it will be removed to provide 
room for new experiments or tenants. This results in 
a high transit time of tenants and in state of the art 
research. 

Interaction
To make optimal use of the function of the incuba-
tor, interaction between scientists is a necessity. The 
design of the research center should be composed in 
such way that it evokes interaction.

Standardization
The flexibility of the spaces should be ensured by 
using a simple system that houses the program. 
Furthermore, most rooms need to be equipped with 
access points for data, electricity, gas and water. 

WHAT IS AN ENERGY RESEARCH CENTER?
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Figure 5.2 Section perspective of the main building of a power plant. (Encyclopedia, n.d.)

(1) coal storage, (2) coal pulverizer, (3) feed-water economizer, (4) superheater, (5) steam boiler, (6) furnace chamber, (7) burners for coal dust, (8) steam pipeline from 
boiler to turbine, (9) ball-and-drum coal pulverizer, (10) bin for coal dust, (11) bin for raw coal, (12) control panel for power-plant module, (13) deaerator, (14) steam 
turbine, (15) generator, (16) step-up transformer, (17) steam condensers, (18) pipes for cooling water, (19) condensate pumps, (20) low-pressure regenerative heaters, (21) 
feed-water pump, (22) high-pressure regenerative heaters, (23) forced-draft fan, (24) ash-removal system and (25) slag and ash . 
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Due to the lack of architectural drawings and interior 
pictures, a construction analysis was conducted. 
Using the observations I had made during my visit to 
the plant and the exterior pictures on the one hand, 
and an analysis of existing coal power plants on the 
other, an assessment of the presumed construction 
could be made.

The workings of a power plant becomes clear in 
figure 5.2. The typology of coal power plants consists 
of five characteristic elements: the boiler room, the 
pulverizer section, the generator hall, a water cooling 
system and the chimney. These elements can be 
found in every coal power plant, sometimes in differ-
ent spatial compositions. The arrangement of these 
elements, as in figure 5.2, is widely applied for power 
plants build after the Second World War.

In the large furnaces in the boiler room, pulverized 

coal is burned to create high pressure steam. The 
steam is transferred to the generators that gener-
ate electricity. This electricity is transported to the 
power net using transformers. The residual heat is 
cooled by a condenser. The condenser uses either a 
cooling tower to lower the water temperature or, as 
in this case, a nearby river. Then, the cooled water 
is lead back to the furnaces to repeat this process. 
The residue of the burned coal is meanwhile filtered 
by scrubbers and subsequently exhausted by the 
chimneys. 

The construction of the power plant is based on an 
already existing power plant in Shanghai: The power 
station of Art. Using its floorplans that were found 
on the internet and measurements from my visit, 
I was able to estimate and reconstruct the Yangsh-
lupower plant’s structure (figure 5.3). 

CONSTRUCTION ANALYSIS

Figure 5.3, proposed construction of power plant.

Boiler Room ChimneyPulverizer
Section

Generator Hall
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The transformation of this power plant applies 
Roders’s scale of rehabilitation, which re-uses the 
building’s structure and is supplemented with new 
elements. 

The concept of this design is based on the imple-
mentation of various units in the existing construc-
tion; a similar concept that has been applied in Le 
Corbusier’s Unité d’Habitation. The use of these 
units is an outcome of the demand for standardiza-
tion in the research center, resulting in easily adapt-
able workspaces and flexibility.  

The units are divided into four categories; offices, 
laboratories, formal and informal meeting spaces. 

For the office units there are two options. Either 
the office space is an open office (2) or it consists of 
several private offices (1). The laboratories are either 
small and can be used for multifunctional research 
purposes (6) or they are large and have a double 

height (8). The latter are used for large specialized 
labs consisting of multiple interlinked units. Both 
laboratories will be equipped with a small crane to 
lift heavy machinery. 

Transferring knowledge is important in an energy 
research center, since together the researchers are 
trying to find innovative solutions to reduce the dis-
charge of CO2 and other harmfull particles to pre-
vent the earth from warming. Units for knowledge 
transfer will be inserted into the power plant. There 
will be lecture rooms (3) and meeting rooms (4) to 
ensure the knowledge transfer in formal settings. The 
exchange of ideas will also be stimulated in informal 
meeting spaces. An exterior garden and open square 
are examples of such spaces. 

The different units have a size of 8.25 x 8.25 x 5 me-
ter. The ones with double height have a size of 8.25 x 
8.25 x 10 meter.

UNITS

ACTIVATORS

GARDEN

RELAXATION OFFICES TRANSFER

OPEN OFFICE LECTURE ROOM

MEETING ROOMCLOSED OFFICESMEETING SPACE

ACTIVATORS

GARDEN

RELAXATION OFFICES TRANSFER

OPEN OFFICE LECTURE ROOM

MEETING ROOMCLOSED OFFICESMEETING SPACE

8,25 m5 
m

Figure 5.4; Adding new volumes to existing structure
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1. Private offices 2. Open office space

3. Lecture hall

5. Informal meeting space

7. Informal meeting space

Figure 5.5; Units

8. Large specialized laboratorium

6. Small multifunctional laboratorium

4. Meeting room
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Figure 5.6; Model of infrastructure
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Since the main goal of the energy research center 
is to find (sustainable) energy solutions, inter-
action is key. The core of the building consist of 
different laboratories, while along the facades 
office spaces will be created. In between the two 
is an  open space without units, reserved for the 
transportation of people. To stimulate the level 
of interaction in the building, interesting views 
will be created, so that the researchers can get a 
glimpse of what their colleagues are doing and 
conversations are started.

Furthermore a public route will be created 
through the research center. This route will start 
in the generator hall of this power plant and will 
lead the visitor through different parts of the 
research center. The route will educate the visitor 
about energy research. It is a closed loop that 
occasionally crosses scientists’ routes.

The infrastructure is modelled in figure 5.6 and 
figure 5.7, where black are the researchers’ walk-
ways and brown the ones intended for the public 
route. 

TRANSPORTATION

Figure 5.7; Section model of infrastructure



Figure 5.8;  A render of the modelled infrastructure
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Fig. xxxx
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Definition, Design, Routing & Flexibilty

6. ENERGY MUSEUM
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Figure 6.1; Section model of construction of generator hall
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A museum is an institution in service of society 
where works of art, scientific specimens or other 
objects of permanent value are kept and displayed 
(ICOM, 2007). The value of these objects is based 
on its historical significance, identity and singularity. 
A museum must associate with the cultural identity 
of its context and should display and conserve the 
tangible and intangible heritage of society. In this 
thesis, the context is considered being the indus-
trialized Yangpu area and the (preexisting) energy 
production and research on site. 

The aim for this museum is to exhibit and manifest 
the historic Yangpu area and the past, present and 
future of energy production. The past is represent-
ed by conserved industrial elements, as the Major 
Switch Room and the old generators. The present by 
(borrowed) alternating objects. The future of energy 
in the museum is linked to the renewable energy 
research center. It will be explaining the visitor about 
the breakthroughs in energy research and what is to 
be expected in the future. Additionally the museum 
serves as a platform for its neighboring residents. 

The museum is positioned as a public island in 
contemporary society, where people can be inspired, 
educated and take joy from. It generates knowledge, 
engagement and amplifies culture. Since society is in 
constant state of progression, the museum needs to 
be able to adapt to the transformation of its identity. 
Multi-functional (exhibition) spaces that allow future 
change are therefore a necessity.

The museum is also a place allows constant change 
in exhibits and can be open twenty four hours a day. 
Visiting this cultural institution needs to be an expe-
rience. Different experiences are possible depending 
on the routes chosen by the visitor and on the hour 
of visit. The museum should allow a fast route, for 
the quick visitor, and a slow route, for people who 
desire to spend more time enjoying the artwork and 
being away from the buzzing society. 

The design and characteristics of the museum should 
serve as a benchmark to which all future industrial 
museums can be measured.

THE NEW ENERGY MUSEUM
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THE GENERATOR HALL

The generator hall is the most notable feature of the old 
power plant as it is one of the oldest elements at site. 
The main hall has a length of 155 and a depth of twenty 
meters. The steam generators are placed at six meters 
height, since the volume below is mandatory for steam 
and electricity infrastructure. The hall owes its crane 
and height of twenty-four meters to requirement of 
smooth and accessible replacements during a genera-
tor´s defunct.

Figure 6.2  the Yangshupu generator hall

For more images and photospheres of the hall.

The hall is characterized by the steel construction, sky-
lights, cast iron window frames and the corrugated steel 
cladding. Remarkable are the seven generators of which 
the oldest is at least ninety years old. 
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TRANSFORMATIONS OF POWER PLANTS

Following the precedent study on other transformed 
power plants, some interesting spatial characteris-
tics have been discovered. Most of the transformed 
plants demolished all existing machinery and used 
only the existing structure or volume for its new 
design, which can be categorized as rehabilitation 
(Roders, 2007). Notable examples are Tate Modern 
by Herzog & de Meuron in London, the Power Sta-
tion of Art in Shanghai and CaixaForum by Herzog 
& de Meuron in Madrid.

Using the theory of  White (1999), four spatial 
interventions of transformation can be extracted; 
addition, subtraction, division and multiplication. 
Addition assumes the addition of new volumes and 
subtraction the subtraction of volumes from the 
existing. Division is a derivative of subtraction and 
represents the division of the existing. The fourth, 
multiplication, not displayed in figure 6.3, represents 
a combination of both addition and subtraction.

Many of the transformed power plants used addi-
tions as type of intervention; the Tate placed a new 
volume on top the existing and quite recently aside 
of it as well. The Power Station of Art does not use 
any transformation strategy to its volume; it appears 
to be the same as before transformation. The Caixa 
Forum uses multiplication; a new volume is added 
on top while the first floor is removed to create a 
public plaza underneath. Division has not yet been 
found implemented in former power plants and will 
therefore be applied in this thesis. 

Figure 6.3; Spatial transformation interventions: addition, substraction and division
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Figure 6.4; Models during the design process
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The elongated generator hall of the Yangshupu Power 
Plant lends itself for division as its spatial interven-
tion. It is an excellent way to interrupt the dominant 
linearity of the hall. Furthermore it changes the halls 
orientation from Huangpu River and residential area, 
to the adjacent green axis and fashion center. 

The division is created by a variety of open and 
closed facades in a pattern. The closed facade is re-
constructed and uses new materials to represent the 
old architectural identity of the power plant, while 
the open facade is completely rehabilitated and only 
the construction is remained. The pattern creates 
contrasts between open and closed, new and old, 
light and dark.

During the design process different compositions 
of additional volumes have been analyzed, visible in 
figure 6.4.  After having decided to use the spatial in-

tervention of division, tested was to add volumes ad-
jacent to the building to strengthen this. After several 
attempts it became clear that this spatial organization 
did harm to the qualities of the generator hall. The 
generator hall being detached from other buildings 
strengthened the distinctiveness of the divisions. It 
was decided if new volumes had to be added, they 
had to be placed either partially underground or 
above the generator hall. 

The suggested new volume on top of the hall creates 
an interesting junction with the nearby 180 meter 
high chimney. and is therefore kept as addition.  The 
area underneath the volume could become a public 
square providing cover and shade. 

SPATIAL INTERVENTION: DIVISION

OLD
 CLOSED FACADE

NEW
OPEN FACADE

Figure 6.5; Divisions in the generator hall; Old versus New
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Fig. xxxx
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Figure 6.6: Routing  for museums

1.

2.

3.
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MUSEUM ROUTING

Different museums worldwide have been analyzed in 
order to obtain a comprehensive overview of routing 
options applied in museums. It can be concluded 
that these can be roughly divided in three different 
routing layouts: a central circulation space, a focus 
point or a continuous route. 

1.  A central circulation space 
In older, more conventional, museums, the plan is 
often organized around a central space, often court-
yard, square or large hall, from where the visitor can 
visit several exposition spaces. This type is clearly 
illustrated by the British Museum, also a transfor-
mation project. The museum’s original garden was 
converted into a roofed space that as distributor of 
visitors to exhibitions.
Another, less apparent, example of a museum with 
a central circulation space is the MAS museum in 
Antwerp by Neutelings Riedijk Architects. Instead of 
having it on one level, the circulation space ascends 
along the façade of the building and is characterized 
by a series of escalators. 

2.  A focus point
This layout is similar to the central circulation space. 
The main difference is that in this type the central 
space is merely used as a starting point and functions 
a recognition point. An example is the Mercedes 
Benz Museum in Stuttgart by UN Studio. The 
visitors will be travelling up through a large atrium 
to the top floor, from where the route spirals down. 
Due to its complex floorplans, the orientation of the 
visitor is maintained by having views on the central 
atrium on every level.
Another example is the Waterlinie (Water Line) Mu-
seum in Bunnik, the Netherlands, by Anne Holtrop 
Architects. This museum route circles around an 
open patio that visitors are able to look into, but can 
only enter at the end of the route. 

3. A continuous route
In this layout there is no central space that functions 
as focal point, nor as distributer. The route is simply 

a series of exposition spaces and experiences. This 
type of routing is usually applied for smaller muse-
ums, since a central area requires space.

The generator hall is the main feature of this power 
plant. The majestic hall can easily pass as recognition 
point. The generator hall is simply too distinguished 
to be able to be part of a continuous route. The hall 
is also not suitable as central circulation space, due 
to its size and the decision in the previous paragraph 
to limit the buildings aside the hall. Therefore it 
is decided to organize the routing of the museum 
around the generator hall, using it as focus point.

The visitor will not immediately get the full view 
of the generator hall in the museum route, this will 
be saved for last. As the visitor progresses along the 
route, a better picture of the hall will be established. 
This is represented in the figures 6.7 to 6.10.  When 
the visitor enters the building, they will only be 
seeing the charming steel roofing structure of the 
hall (figure 6.7). From here the visitor can enter the 
museum, visit the lecture hall, go to the restaurant or 
do the Yangpu experience where one can ascend the 
180 meter high chimney.
When one decides to enter the museum, an escalator 
will bring the visitor to the Major Control Room 
(figure 6.8). Next the visitor will enter a new gallery, 
where the history of energy production is on display. 
From here the visitor can peek into the generator 
hall, seeing the movement of their predecessors (fig-
ure 6.9).  Thereafter the visitor will cross the genera-
tor hall on a small elevated path, having a full picture 
of the hall at last, but still not able to walk into the 
actual hall (figure 6.10). Then follows a new gallery, 
here the current state of energy production will be 
explained. After the visitor descends the stairs they 
will finally enter the generator hall. From here, the 
visitors can explore the museum on their own pace. 
They can either cross the generator hall quickly, or 
they can attend lectures, the adjacent galleries or the 
museum café. At last the visitor will descend the gen-
erator hall entering the museum shop near the exit. 
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Figure 6.7;  Underneath the generator hall

Figure 6.8; In Major Control Room.
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Figure 6.10;  Above generator hall

Figure 6.9;  View into the generator hall



118

Figure 6.11. Exploded floor plans, with people walking along the route. 
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Figure 6.12; The multifunctional generator hall used as art gallery
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The exposition spaces of the museum needs to be 
flexible and easily changeable, due to the require-
ment to have the museum open 24 hours a day. The 
plans are designed in such way that the museum 
route can be altered if needed. This enables the mu-
seum staff to change its exhibits, have private events 
or have only certain spaces open at night. Pivoting 
doors are applied throughout the plan. In open state 
they show a large and clear opening, inviting the 
visitor to enter. In a closed state they do not attract 
too much attention to themselves and fade into the 
background of the scene.

The flexibility of the museum is highlighted by 
movable platforms that form the center piece of the 
generator hall. Spatially, these elements intercept the 
view lines resulting in a dynamic scenery. The two 
platforms are fixed between a steel framework and 
are able to move vertically. The platforms can serve 
as additional exhibition space for both objects and 
(motion) pictures. Additionally they can be used as a 
stage or as elevator.

Due to the hall’s enormous size and the two mul-
ti-functional platforms, the generator hall can be 
used for a variety of functions. The hall can be easily 
transformed from a traditional museum, to cinema, 
to a ‘theatre’ for performing art and even to a con-
cert hall, illustrated in figures 6.12 to 6.14.

FLEXIBILITY
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Figure 6.13;  The multifunctional generator hall used for performing art
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Figure 6.14; The multifunctional generator hall used for large events
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Fig. xxxx



125



126

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor -1.5
1:400
P -4500

4

15

12

15

16

16



127

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor -1
1:400
P -3000

4

15

2

2

15



128

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor -0.5
1:400
P -1500

4

15

2

2

84

8

11



129

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 0
1:400
P=0

11

8

10

12

4

14

2

2

7

5

11

11

3

13

8



130

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 1
1:400
P +3000

51

2

2 14

9

8

7

3



131

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 2 (Generator Level)
1:400
P +6000

1

2

2

1

1

3

3

8

1

1

1

1



132

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 3
1:400
P+9700

2

2

3

3

8

1

1

1

1



133

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 4
1:400
P+13400

2

2

8

9

9



134

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 5
1:400
P+25000

1 / 7



135

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Floor 6
1:400
P+28000

1



136

Figure  6.15;  Section perspective of the generator hall



137



138

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Section A
1:500

11

1

2

1

9

12
10

15

7

7



139

2

5

5

11

5

1



140

9.
10.
11.
12.
13.
14.
15.
16.

1.
2.
3.
4.
5.
6.
7.
8.

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Section B
1:500

1

1 9

1

1

144

Major Switch Room



141

1313



142

1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.
15.
16.

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Section C
1:500

1

1 / 7

1

1

1

410



143

1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.
15.
16.

Office
Shop
Reception
Cloakroom
Loading
Storage
Technical
Staff

Gallery
Movable Gallery
Education
Lecture Hall / Cinema
Library
Open air theatre
Restaurant / Café
Yangpu experience

Section D
1:500

1

1

9

1

1

14

2

4

6



144

Elevation South West
1:500



145



146

Elevation North West
1:500



147

Elevation South East
1:500



148

Elevation North East
1:500



149





7. CONCLUSION
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The goal of this thesis was to select an abandoned in-
dustrial building somewhere around the globe, pro-
pose a transformation that respects the connection 
between culture, context and structure present in 
this industrial building, while changing the purpose 
of the building into a public cultural venue. 

In this study, deliberately a building is chosen that 
not belongs to the most obvious and easy buildings 
to choose from. Nevertheless, the Yangshupu Plant 
was chosen to demonstrate that the vast majority of 
vacant industrial buildings in China can be trans-
formed so that they add value to the public domain 
without the need to completely level those building 
to the ground. 

To really understand context of the plant, the author 
of this thesis felt obliged to visit the plant and the 
city Shanghai in which the plant is located in. This 
led to a good understanding of the culture and gave 
inspiration that led to the proposed transformation.
This transformation, proposes a feasible solution for 
social life, affordable housing and ecology that can 
serve as emulation for future residential transforma-
tion projects in Shanghai and China. 

Utilizing cultural identity in the design process gives 
the architecture an extra dimension, due to its inter-
twined relation with its history, context and culture. 
One important conclusion is that only when under-
standing the local identity, one is able to respond to 
the needs of its community. In order to understand 
these requirements, an extensive research has been 
conducted where multiple aspects of Shanghai’s soci-
ety were brought to light. The designed Energy Hub 
answers to all of these issues while still providing a 
room for all ends of society.

The proposed transformation is discussed through 
the use of the transformation-scale benchmark 
proposed by Roders. From the author’s architec-
tural point of view, the use of rehabilitation is most 
suitable for this theme; it enjoys a design freedom 
that still respects the building’s past identity. This 
architectural intervention is applicable to both power 
plants on site and re-uses their existing structure to 
house new functions. 

The design of the research center was based on the 
addition of functional units essentially comparative 
to Le Corbusier’s Unités, while the proposal of the 
energy museum was based on spatial transformation 
interventions using theories of White. Similarities 
are found in the demand for flexibility, though the 
execution was different: The research center uses 
fixed standardized units, while the museum reacts 
to the society’s changing state in a dynamic manner. 
This thesis is therefore also an exploration of differ-
ent ways to cope with transformation, flexibility and 
future sustainability. 

CONCLUSION
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RESEARCH CENTER ICTA-ICP 

Architects: H Arquitectes, DATAAE
Project Year: 2014
Location:  Barcelona

The ICTA-ICP building, located in Universitat 
Autònoma de Barcelona campus, is a research centre 
for environmental sciences and palaeontology. 

Ground floor

Second floor Section
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LOWY CANCER RESEARCH CENTRE 

Architects:  Wilsons Architects
Location:  University of South Wales, AU
Area:  17000.0 sqm
Project Year: 2009

The building contains labs, support space areas and 
office areas. The architects aimed to use the strate-
gy of  “science to the street”, which resulted in the 
creation of multiple spaces reserved for collaborative 
work or informal meetings.

Second floor

closed office space

open office

 meeting spaces
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Architects:  Flad Architects, KPF
Location:  New York, NY, USA
Area:  399460.0 sqm
Project Year: 2014

The building spationally organized around five 
floors, each focusing on a different range of research.  
The research center rents out spaces to outside 
research activities.

CUNY ADVANCED SCIENCE RESEARCH CENTER

Site plan

Appendix A
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CENTRE FOR SUSTAINABLE ENERGY TECHNOLOGIE

Architects:  Mario Cucinella Architects
Location:  Ningbo, Zhejiang, China
Area:  1300.0 sqm
Project Year: 2008

The Nottingham University has opened a new cam-
pus in Ningbo, in the heart of the Chinese district 
of Zhijiang. The CSET (Centre for Sustainable 
Energy Technologies) will be researching sustainable 
technologies such as those applied to solar energy, 
photovoltaic or wind energy.

Section

Site plan
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NEW-BLAUHAUS

Architects:  Kadawittfeldarchitektur
Location:  Mönchengladbach
Area:  5800 sqm
Project Year: 2015

An energy center build on the campus of Hochschule 
Niederrhein in Mönchengladbach.  The project is 
a cooperation between an energy and water utility 
company and Hochschule Niederrhein. It is designed 
to find innovative developments in the energy sector.
Additionally to most reserch centers, this building is 
equipped with a library. 
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FUTURE FIBRES RESEARCH AND INNOVATION CENTRE 

Architects:  GHD Woodhead
Location:  Waurn Ponds, Australia
Area:  5,286 m2
Project Year: unknown

The building is part of a collective research enclo-
sure. The east side of the building is intended for 
experimentation, with three large scale experimental 
workshops adjacent to the center of scientific re-
search buildings. The west of site has offices
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