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other hand.
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With its 19 million inhabitants and a human density of 2,729,9 / km2 Shanghai 
is one of the fastest growing ci  es worldwide in terms of economy, architecture 
and, of course, popula  on.1 Due to the rapidly rising number of people, the pub-
lic transport system and the coordina  on of heavy tra   c within Shanghai, plays 
an essen  al role in its urban development.

The Shanghai subway network currently comprises 12 lines with 268 sta  ons.2 
The government promises that a  er having completed the  nal stage of its ex-
pansion, people will have access to a subway sta  on within a radius of 500 me-
ters no ma  er in which part of the city they are.

Renmin Square, the city‘s main tra   c hub and social mee  ng point, is located 
in the very center of Shanghai. With its huge amount of important cultural, po-
li  cal and historical buildings and one of the biggest park areas in Shanghai it 
probably represents the most important spot in the whole city. A widely rami-
 ed underground system underneath the urban level, including an interchange 

hub of three di  erent subway lines, makes Renmin Square play a major role in 
Shanghai‘s public transport system.

The challenge of combining di  erent types of tra   c in one site, the high number 
of human density within the urban network and Renmin Park’s important role as 
“the green lung of Shanghai“ awakened our design interest. During a scien   c 
research on site, we tried to reveal major disadvantages of Renmin Square‘s cur-
rent situa  on. We mainly focused on the accessibility and connec  vity between 
the subway hub and its surrounding urban network as well as on the park‘s inte-
gra  on into the hustle and bustle of the transport system.

This thesis presents a detailed diagramma  c analysis based on the research on 
site. Furthermore, it introduces three di  erent design concepts ment to op  mize 
the current situa  on. Two of those concepts were discarded later on in the de-
sign process and are therefore just brie  y men  oned (see chapter VI). The third 
concept - our main design - (see chapter IV) presents a possible urban and ar-
chitectural solu  on for this unique area, symbolizing an urban ornament within 
the city fabric of Shanghai.
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CHAPTER I  UNDERSTANDING THE SITE

In order to gain essen  al architectural and sociological in-
forma  on about Renmin Square and its environment we ar-
ranged a one-month-research on site in february 2010.
As a preven  on of terroris  c acts at the Expo 2010, all exis-
 ng detailed digital informa  on about the area was kept 

absolutely con  den  al. For this reason, neither the govern-
ment nor the subway opera  on company of Shanghai sup-
ported our research and analysis.
Freely available street maps of Renmin Park and naviga  on 
plans of the underground system gave us general informa-
 on about the propor  ons of the area. However, the data 

was not su   cient to generate detailed architectural dra-
wings and a 3D-model of the site and its environment.
We therefore extracted all the relevant dimensions of the 
site and the rough geometries of the surrounding buildings 
via laser measurement.
The following chapter gives an overview of Renmin Square‘s 
architecture and its di  erent unique areas by using a com-
plete 3D-model and detailed architectural plans which are 
all based on our me  culous observa  on on site.
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Renmin Square (People‘s Square),  is an 
oval shaped, park-type open space, loca-
ted at the very center of Shanghai in  the 
Huangpu District. The park’s green area 
comprises a total of 80,000 m², which 
led to its nickname “the city’s green 
lung”.3

Besides the park area, Renmin Square 
is surrounded by facili  es used for ad-
ministra  ve, business and  nance pur-
poses on the one hand and for cultural 
ac  vi  es, accomoda  on and shopping 
on the other hand.  
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Shanghai
Chongqing

Vienna

Beijing

CHINA

AUSTRIA

China and especially its metropolises 
are world famous for going beyond the 
scope of familiar dimensions.
According to its popula  on Shanghai 
is the 2nd biggest city in China. Only 
Chongqing with its 31,442,300 peop-
le is even bigger and at the same  me 
actually the biggest city in the world. 
The popula  on of Beijing with, about 
22,000,000 people, is slightly beyond 
Shanghai‘s, but its area of 16,801 km² is 
nearly 2.4  mes bigger.5

It is obvious that those facts about Chi-
na when compared to the dimensions of 
Austria are telling their own tale in an 
astonishing and fascina  ng way.

Pudong

Nanhui

Fengxian

Jinshan

Songjiang

Qingpu

Jiading

Chongming

Baoshan

Minhang

1 - Huangpu
2 - Luwan
3 - Xuhui
4 - Changning
5 - Jing‘an
6 - Putuo
7 - Zhabei
8 - Hongkou
9 - Yangpu

125

3
4
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7 8 9

N

N

45 km
22,5 miles

4000 km
2000 miles

COMPARISON SHANGHAI / VIENNA

Shanghai ViennaCategory

Time zone UTC+8 / no daylight saving time (DST) UTC+1 / summer UTC+2

Coordinates 31°14 0 N 121°29 0 E 48°12 32 N 16°22 21 E

Measurements taken from Renmin Square St Stephen's CathedralMeasurements taken from Renmin Square St. Stephen's Cathedral

Elevation 4 m (13 ft) 190 m (623 ft)

Area 7037 km² (2717 sq mi) 414,90 km² (160,2 sq mi)

Districts 19 23

Population 19,210,000 1,698,822

Population Density 2.729,9/km² 4.094,5/km²

Climate 4 seasons, longer summer & winter 4 seasons, more or less equal

GDP per capita 2008 China: 4,900 USD (135. in the world) Austria: 38,300 USD (22. in the world)

CO2 per capita 2008 China: 3.9 t (80. in the world) Austria: 7,8 t (32. in the world)

Vienna
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Yuanshen Sport 
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Renmin Square is a very important place 
for tra   c and public transporta  on.
The picture to the le   shows the most 
important places in Shanghai and their 
loca  on related to Renmin Square. 
The well known view to Pudong Finan-
cial District, nicknamed „Manha  an of 
Shanghai“, from The Bund (  g.009 upper 
right corner) is maybe the  rst place to 
visit for everyone who travels to Shang-
hai for the very  rst  me. East Nanjing 
Road is one of the main connec  ons bet-
ween The Bund and Renmin Square. A 
major part of the heavily crowded road 
serves as pedestrian shopping area.

N
2 km
1 mile

East Nanjing Road
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Shanghai is de  nitely one of the fastest 
developing ci  es in the world. The chro-
nological comparison between two very 
important spots of the city demonstra-
te the enormous architectural changes 
within the last century.6

Around 1930 the eastern part of Shang-
hai along the Huang Pu-River was cha-
racterized by  shing villages. Now, 
just 70 years later, the country‘s tallest 
skyscrapers transform this area into 
China‘s most important gate to the 
world  nancial market.

East Nanjing Road (shopping street)

1/2

3/4
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1/2

4

Prior to 1949, year of the establishment 
of the People‘s Republic of China the 
square‘s oval shape was used as a race-
track for horses.
When gambling and horse riding were 
banned by the new communist govern-
ment the area became - and s  ll is -  the 
representa  ve spot of Shanghai‘s urban 
network.

3
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N
200 m
400  

The pictures to the le   show the gigan  c 
architectural and urban changes in the 
city‘s center within the last ten years.
The huge amout of new buildings and 
infrastructure are a demonstra  on for 
Shanghai‘s declared inten  on to be-
come  one of the highest developted ci-
 es in the world.

Although the government‘s focus lies on 
constantly expanding the city limits Ren-
min Square and Pudong Financial Dis-
trict are s  ll the touris  c and economic 
center points of Shanghai. And yet, the 
 nal stage of development has by far not 

been reached.

structural altera  on areas

year 2000

year 2010

N
1000 m
2000  

structural altera  on
between 2000 & 2010
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The city has speed up the construc  on 
of hub-orientated, func  onal and inter-
connected infrastructures. From 2003 to 
2008, Shanghai invested 648,799 billion 
yuan in its urban infrastructure projects, 
accoun  ng for 29.1 % of the total invest-
ment in  xed assets during this period.7

The infrastructure network has contri-
buted greatly to further improving the 
city‘s investment environment, opening 
Shanghai even further to the outside 
world and enhancing its comprehensive 
func  on.
Special focus lies on the development 
and extension of the subway lines as 
well as on new street networks like ele-
vated roads or city tunnels in order to 
improve the tra   c circula  on.

Nanbei Elevated
Road

Metro 
Line 4

Metro 
Line 3

main tra   c routes near Renmin Square

subway lines passing through Renmin 
Square

other subway lines
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In 2009, the city completed phase one 
and ini  ated phase two of the three-
phase Yangshan Deep Water Port pro-
ject. The same year, Terminal Two of 
Pudong Interna  onal Airport, and pro-
jects designed to expand and renovate 
the Shanghai-Nanjing Expressway were 
completed.
These big infrastructural improvements 
also speed up the expansion of the city‘s 
subway network, line 7, the second pha-
se of lines 8 and 9 and the  rst phase of 
the northern extension of line 11 were 
all completed the same year.
Today, there are twelve metro lines (ex-
cluding the Shanghai Maglev Train), 268 
sta  ons and over 420 km of tracks in 
opera  on, making Shanghai‘s subway 
the longest network in the world.8

The subway system is s  ll growing, more 
new lines and extensions are under con-
struc  on. Un  l 2020 Shanghai plans to 
have a subway system comprising 22 li-
nes and 877 km of track.9
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East Nanjing Road
(shopping street)

West Nanjing Road

Jiujiang Road

Fuzhou Road

Yanan Elevated
Road

Nanbei Elevated
Road

Xizang Road

tra   c intensity

low medium highno

1

In this map only important roads with a 
direct rela  on to Renmin Square were 
taken into account and colored accor-
ding to our subjec  ve impressions on 
site. The street‘s tra   c intensity values 
are based on empiric observa  ons and 
do not necessarily conform with the ex-
act tra   c volume. The pedestrian area 
of East Nanjing Road is the only excep  -
on: no cars are allowed in this area and 
its intensity value is exactly coherent to 
its actual motor vehicle tra   c volume, 
i.e. zero.
Apart from Shanghai‘s elevated roads, 
Xizang Road - a four-lane road in both di-
rec  ons - is, one of the main north-sou-
th connec  ons of the city. On the other 
hand Jiujiang Road and West Nanjing 
Road establish the connec  on between 
east and west. Fuzhou Road is a four-la-
ne road, coming directly from the Bund.

People Avenue

Huangpi Road
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The photo on top was taken from the 
4th  oor of the Shanghai Urban Plan-
ning and Exhibi  on Hall, the picture 
below from the botanical garden inside 
Renmin Park. 
The huge skyline in the background of 
both pictures is signi  cant for the site 
and permanently visible from every van-
tage point inside the park.
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 g. 043_panoramic overview  (roof garden) [1]

 g. 044_panoramic overview  (main subway entrance hall) [2]
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The two panorama photos to the le   
show the main subway entrance hall and 
the roof garden on top of it.
Both architectural objects are quite new 
and were built about  ve years ago. Ne-
vertheless, the subway hub has a few 
weak points, especially when it comes 
to its connec  vity to the surrounding ur-
ban environment.
In the course of the following analysis 
and the design process we will further 
discuss this special loca  on on Renmin 
Square in order to  nd solu  ons for 
some speci  c problems.

1
2
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The Shanghai Urban Planning & Exhibi  -
on Hall is located in the south-east part 
of Renmin Square.
The six-story building, with two base-
ment levels, displays Shanghai‘s urban 
planning history and recent develop-
ment. Exhibi  ons include models of fu-
ture and current developments, as well 
as Shanghai‘s architectural history.
The main a  rac  on of the exhibi  on is a 
huge model in the scale 1:500 which re-
presents Shanghai‘s inner city including 
all planned developments of the near 
future.
Visitors can view the model from along-
side or ascend to a gallery for views from 
above.
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The plan gives an urban overview of im-
portant urban areas and structures abo-
ve ground on Renmin Square as well as of 
the street system that surrounds the site.
The light-green marked spots that are 
spreaded all over the site, represent the 
18 entrances to the underground subway 
system.
Areas of special interest are shown sepe-
rately on the following pages in order to 
illustrate more detailed informa  on in a 
smaller scale.

green zones

subway entrances / exits

exis  ng buildings

water areas

N
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A three dimensional model of the current 
site including its proximate urban envi-
ronment was absolutely essen  al to un-
derstand the geometries and the speci  c 
urban system of the area.
It also allowed us to examine the site 
from  every perspec  ve in order to pre-
pare a founded 3D-analysis.
The loca  on of the surrounding buil-
dings, the heights and the di  erent geo-
metries are based on a detailed research 
on site and addi  onal publically available 
plans of the area.

1

N
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The rendered side view of Renmin Square 
shows the heights of its surrounding buil-
dings in comparison to Shanghai‘s tallest 
skyscrapers which are all located in the 
Pudong Financial District.
Vienna‘s currently tallest freestanding 
structure is the Danube Tower with 252 
metres. 
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As already men  oned in this chapter‘s 
introduc  on, detailed plans and elabo-
rate informa  on about the site were not 
available.
Therefore the one-month research in 
Shanghai was absolutely essen  al for us 
to gain important informa  on about the 
current situa  on of the area.
Star  ng with rough naviga  on plans of 
the subway system and Renmin Park, we 
later on used a laser measurement tool 
to get the speci  c detailed dimensions. 
A  er overlapping the plans with the 
measured real dimensions of the area, 
we were able to draw a correctly scaled 
blueprint of Renmin Square. 
Further tools were used to get informa-
 on about the site‘s noise level and the 

entrance / exit frequencies of the subway 
system.
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„The Island“ gives access to  ve subway 
entrances and is linked to the urban en-
vironment through an important under-
ground passage and several crosswalks.
A slope lowers one half of the total area 
down to 2.62 meters below the urban 
level in order to guarantee access to the 
underground passage.
The Wusa-Sculpture is an important po-
li  cal monument and sight-seeing spot, 
commemora  ng the „May 30th Move-
ment“, one of the biggest an  -imperial 
protests in the history of the city.

green zones

subway entrances / exits

exis  ng buildings

water areas

N
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The area around the subway hub and the 
park on top of it represent one of the 
main focus points of our site analysis.
Six entrances lead you directly to the 
main subway hall situated underground. 
A circular glass frame in the center of the 
roof is the only ver  cal connec  on bet-
ween roof garden and the hall below.
The acous  c in  uence of the surround-
ing environment (the amusement park in 
the south-west or the heavy tra   c of the 
nearby roads) strongly a  ects the quality 
of public func  ons like the roof terrace at 
Starbucks café.

green zones

subway entrances / exits

exis  ng buildings

water areas

N



 g. 076_entrance nr. 17 & 18 [1]
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 g. 083_plan - Renmin Park_level 0     m = 1:1000

 g. 084_area viewport navigator

urban environment (level 0)_detail Renmin Park
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The western part of Renmin Park serves 
as the main recrea  on zone of the site. 
With its carefully designed pathways, 
landscapes and water areas the whole 
design follows the principles of the tradi-
 onal Chinese garden. 

Two important museums and a famous 
bar are situated in the midst of this area.
Generally a lot of special func  ons can be 
found in this part of Renmin Square. Peo-
ple playing Majong near the waterside or 
a  ending the “marriage market“ close to 
the park‘s main entrance gates.
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water areas
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 g. 086_Chinese Garden area_2 [2]

 g. 088_„marriage market“ [4]

 g. 090_rendering Renmin Park_1
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 g. 092_plan - Urban Planning & Exhibi  on Hall_level 0     m = 1:1000

 g. 093_area viewport navigator
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The Urban Planning & Exhibi  on Hall is 
one of Shanghai‘s most famous tourist 
a  rac  ons. Together with the Ra   e‘s 
City Shopping Center on the opposite 
side of Middle Xizhang Road the museum 
is the main reason for high human densi-
ty in this area. Therefore, the exhibi  on 
hall as well as the shopping center have 
their own access to the subway system.
An underground passage between sub-
way entrance 3 and 1 helps overcoming 
the problem of the urban barrier of 
Renmin Avenue. Various food stores are 
spread randomly across the area in front 
of the park.
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 g. 101_rendering underground system  (viewport Middle Xizang Road)
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The rendering shows the enormous di-
mensions of the underground system be-
neath Renmin Square.
The main subway access area (level -1) 
is linked to several underground markets 
as well as to the two shopping centers at 
the site.
The general loca  on of the subway area 
on the periphery of Renmin Square is si-
gni  cant.
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 g. 103_plan - level -1    m = 1:3000
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The underground system below Renmin 
Square does not only consist of the sub-
way sta  on. 
Several underground markets are linked 
to the subway access zones, transforming 
the whole area into a widely rami  ed la-
byrinth of di  erent shops without any 
natural illumina  on.
The far-ranging underground pathways 
also make it possible to reach di  erent 
parts of Renmin Square without ge   ng 
impaired by urban barriers above ground.

subway entrances / exits

restricted areas

semi-public space (only with  cket)

public space (without  cket)
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 g. 105_plan - level -1 (detail main entrance hall)    m = 1:1000
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The plan to the le   shows a close-up of 
the subway‘s main entrance hall. The 
area is centered between the subway 
access points of line 1, line 2 and line 8, 
but fails in terms of establishing at least a 
visual connec  on between Renmin Park 
and the underground subway area.
The circular glass frame above the EXPO 
commercial spot is the only ver  cal con-
nec  on to the roof garden above. A galle-
ry unnecessarily connects the park level 
with the subway area, symbolizing a gray 
space without any special func  on.
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restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas
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 g. 114_plan - level -2    m = 1:3000

 g. 115_area viewport navigator
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subway entrances / exits

restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas

Level -2 consists of the access pla  orms 
of subway line 1 and 8 and an addi  onal 
level of the northern underground mar-
ket with a special focus on selling wed-
ding dresses.
From this shopping area people can di-
rectly reach the semi-public space of line 
2 which is only accessable with a valid 
 cket.
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subway entrances / exits

restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas

Level -3 is located 17,78 m below Renmin 
Park and contains the access pla  orm of 
line 2 which connects the western part of 
Shanghai with the Pundong Financial Dis-
trict in the east next to Huang Pu River. 
Generally, the three subway lines which 
are interchanging at Renmin Square are 
very important connec  ons between 
east and west as well as between north 
and south. They enhance the area‘s im-
portance as one of the main tra   c inter-
change hubs in Shanghai.

N
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The 3D diagram to the le   gives an over-
view of all the di  erent func  ons of Ren-
min Park including  xed structures like 
museums or gastronomy infrastructure 
and special func  ons within a certain 
area like the Tai Ji area in the east.
Figure 119 highlights well working areas 
designed on the basis of the tradi  onal 
Chinese garden while  gure 120 shows 
the problema  c botanical garden with its 
loveless appearance.
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 g. 124_special func  on - „marriage market“ [4]

 g. 122_special func  on - public entertainment [2]

 g. 125_special func  on - Ma Jong and card games [5]

 g. 123_special func  on - physical excercises [3]

 g. 126_special func  on - „cable tennis“ [6]

special func  ons 
1.4   speci  ca  on of Renmin Park Area

CHAPTER I  UNDERSTANDING THE SITE

 42

Besides the regular recrea  on zones of 
Renmin Park, several quite interes  ng 
special func  ons are hidden within the 
area. According to the Chinese philoso-
phy, physical training has a strong rela-
 onship to mental  tness. Therefore, it 

is very common in China to  nd simple 
gymnas  c machines in nearly every park 
where people - even if they are very old - 
are doing their daily excercises.
Tai Ji, an ancient Chinese mar  al arts 
form, is a special kind of physical excer-
cise. People of all ages gather to prac  ce 
this kind of defense training and to pro  t 
from its health bene  ts. Preferred areas 
for prac  cing Tai ji are quiet places sur-
rounded by nature.
From a European point of view, the 
“marriage market“ is maybe one of the 
most curious special func  ons of Ren-
min Square. On weekends parents from 
all over the city meet each other close 
to the main entrance of Renmin Park in 
order to exchange da  ng pro  les of their 
children.
Public entertainment at certain spots of 
the park symbolizes the modern China 
and addresses mostly young people. 
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 g. 132_element - steps (sketch) [3] g. 128_element - pavilion (sketch) [1]  g. 130_element - path (sketch) [2]

 g. 133_element - steps (on site) [3] g. 129_element - pavilion (on site) [1]  g. 131_element - path (on site) [2]
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In Chinese Gardens humans and nature 
are equal partners. They are designed ac-
coriding to the Taoist principles of harm-
ony with nature.
For a decent garden design special at-
tenten  on should be paid on the varying 
rela  ons between dense and scarse, po-
si  ve and nega  ve, curvy and straight as 
well as on high and low. These a  ributes 
symbolize a spontaneous irregularity and 
are the opposite of the European garden 
symmetries.
The typical octagonal pavilion is very of-
ten located at the highest point of the 
garden. That way visitors can enjoy a per-
fect view of the wide horizon in all direc-
 ons.

Paths are the skeleton of a Chinese Gar-
den and their irregular forms support the 
Taoist principles of harmony with nature.
Rock piles are o  en used as natural stairs 
in order to avoid common ar   cal stair-
cases which are following the Confucian 
priciple to regulate human society.



 g. 139_element - plants - lotus (sketch) [6] g. 135_element - bridge (sketch) [4]  g. 137_element - recrea  on pla  orm (sketch) [5]

 g. 140_element - plants - lotus (on site) [6] g. 136_element - bridge (on site) [4]  g. 138_element - recrea  on pla  orm (on site) [5]
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The Taoism speaks from a fundamental 
unity of all things which can be interpre-
ted as an escape from Cofucian control. 
In the Taoism a human being is not the 
measure of all things but an inseperab-
le part of the great universe in which he 
exists.
Bridges in Chinese Gardens mark the 
crossing of the three dimensions - water, 
land and sky. They should not conquer 
the water, but draw a  en  on on and em-
bellish natural scenes.
A waterside recrea  on pla  orm is a vital 
architectural element, allowing visitors 
to appreciate beau  ful views and the 
important element of water, which is re-
 ec  ng the colors of its surrounding en-

vironment.
Plants help to split the garden into dif-
ferent zones and vary the height of the 
topography. Density and height, as well 
as the rela  onship between  owers and 
trees provide  exibility in using space 
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 g. 144_Fuzhou Road - shopping area
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Renmin Square is surrounded by di  erent 
urban in  uences which generate certain 
spaces of high human density within the 
areas above ground as well as the sub-
way system below.
Marked with No.1 in the visualiza  on to 
the the le  , Ra   e‘s City Shopping Cen-
ter is probably one of the most crouded 
shopping areas in Shanghai. The building 
is directly linked to the subway system 
via entrance No. 15 b and is therefore 
one of the main reasons for the high hu-
man density around Renmin Square du-
ring the rush hours.
Addi  onally to the Ra   e‘s City Center, 
Renmin Square area is in  uenced by the 
shopping areas on Fuzhou Road and the 
recra  on zones accross Renmin Avenue 
in front of the Shanghai Na  onal Muse-
um, where people have direct access to 
the subway system via entrance Nr. 1 and 
the south underground market.
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 g. 148_New World Shopping Center

 g. 149_Orient Shopping Mall

 g. 150_West Nanjing Road pedestrian area g. 147_3D overview - urban in  uences north-east
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 g. 152_Shimao Tower

north-east direc  on
1.5   areas of urban in  uence

CHAPTER I  UNDERSTANDING THE SITE

 46

The north-east area of Renmin Square 
is mainly in  uenced both by the New 
World Shopping Mall which has, similar 
to the Ra   e‘s City Center, a direct link 
to the underground system and by East 
Nanjing Road pedestrian area which con-
nects the bund with Renmin Square. 
The road is the number-one spot for high 
quality shopping in Shanghai and is there-
fore one of the most crowded places in 
the en  re city. An underground passage 
links the pedestrian area with the island 
and causes high human density around 
its subway entrances.
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One of the main reasons for high human 
density at the northern periphery of Ren-
min Square is the very famous Park Hotel 
(marked with No. 1).
Built in 1934 and designed by the Hun-
garian architect Ladislav Hudec, it is a 
prime example of Art Deco architecture. 
Un  l 1952 it was the tallest building in 
Asia coun  ng 22  oors / 84 m (275  ). 
It remained the tallest building in China 
un  l 1966 and in Shanghai un  l 1983.10



 g. 160_Marrio   Hotel

 g. 161_Mercedes Headquarters

 g. 162_Porsche Headquarters g. 159_3D overview - urban in  uences north-west

 g. 163_area viewport navigator - urban in  uences

 g. 164_Grand Cinema
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north-west direc  on
1.5   areas of urban in  uence
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The north-west margin of Renmin Square 
is dominated by tall skyscrapers, inclu-
ding the rocket-like futuris  c Tomorrow 
Square Tower with its  ve star Marrio   
Hotel and the Mercedes Benz and Por-
sche Headquarters.
The Grand Cinema (marked with No. 4) 
is one of the oldest cinemas in town and 
therefore an important historical monu-
ment of Shanghai.



 g. 166_Museum of Contemporary Arts

 g. 167_Barbarossa Cocktail Bar

 g. 168_Shanghai Art Museum g. 165_3D overview - urban in  uences south-west
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south-west direc  on
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The south-west area of Renmin Square 
contains three spots of urban in  uence 
within the boarders of Renmin Park.
The Museum of Contemporary Arts 
(marked with No. 1) focuses on Chinese 
contemporary art and discusses the art‘s 
direc  ons and tendencies within a broad 
scope.11

The Barbarossa Bar (No. 2) is one of the 
main icons of Shanghai‘s nightlife. The 
Moroccan-styled lounge is located in 
the middle of a pond within the Chine-
se Garden of People‘s Park. It a  racts a 
glamorous crowd to its three  oors for 
cocktails, dinner, DJs, and its serene, oa-
sis atmosphere.12

In the past, the Shanghai Art Museum 
(No. 3) was the former clubhouse of the 
Shanghai Racing Club. Today, it is the 
home of the very famous art gallery and 
stands adjacent to People‘s Square. Loca-
ted on top of the museum is Kathleen‘s 
5, a well-known restaurant in the city.13
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1.5   areas of urban in  uence
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1.6   résumé

CHAPTER I  UNDERSTANDING THE SITE

The fact that neither the government of Shanghai nor the subway opera  ng 
company supported us with any detailed informa  on about the area during our 
one-month research stay in China, forced us to examine the site and its urban 
environment on our own in an extremly detailed way. 

Drawing all the plans by ourselves and building a complete three dimensional 
model of the area, which was mainly based on our own measurements on site,  
helped us to elaborate the essen  al parameters for the speci  c site analysis (see 
chapter II). The following two facts caught our special interest and were descri-
bed in more detail.

On the one hand we have Shanghai‘s subway system, which is due to the city‘s 
constant expansion, probably one of the most complex tra   c systems in the 
world. The fact that the subway sta  on of Renmin Square is located in the very 
center of the city and contains three di  erent lines, converts the site into one of 
the main tra   c interchange areas of the city.

On the other hand we have Renmin Park, Shanghai‘s symbol of a “green city“, 
and one of the largest outdoor leasure zones. We also put special emphasis on 
the Chinese garden within the park, as Taois  c gardens suppose a form of recrea-
 on in China. The research on Chinese tradi  ons not only gave us philosophical 

background informa  on but also interes  ng facts about certain elements of Chi-
nese landscape architecture. 

If we combine those two parameters - the high human density due to heavy traf-
 c and the silent recrea  on areas of the park - the site becomes very unique in 

terms of hybrid architecture.

In the end, all these di   cult circumstances actually helped us to fully understand 
the di  erent sociological layers of Renmin Square as well as its architectural and 
structural system and its con  nously changing urban rela  on to the city over the 
last century.
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CHAPTER II  SPECIFIC SITE ANALYSIS

This chapter mainly deals with the accessibility and connec-
 vity of the subway system to its surrounding environment. 

Based on the research on site we started to develop mind 
maps in order to approximate the various densi  es of the 
site‘s circula  on paths. 
A permeability diagram helped us to understand the linear 
connec  vi  es between tra   c system, park area and the ur-
ban environment in order to visualize the di  erent types of 
connec  ons within the urban network.
A special focus lies on the combina  on of two dimensional 
and three dimensional diagrams so as to visualize the coll-
ected data without any distor  on on the one hand and in 
spa  al rela  on to the city‘s context on the other hand.
Besides the acous  c measurement of important areas on 
and around Renmin Square, the pedestrian frequencies 
at the subway entrances/exits were one of our main focal 
points.
The addi  onal analysis of the subway sta  on “Karlsplatz“ 
in Vienna shows the huge di  erencies between Austria and 
China in terms of human density within a tra   c system.



 g. 171_general priciple of the urban network

general principle of the urban network
2.1   connec  vity & accessibility in the urban network

CHAPTER II  SPECIFIC SITE ANALYSIS

 52

park area

tra   c system

urban 
environment

urban network

subway hub

urban network

urban network

Discovering and anlysing the disadvanta-
ges of the current circula  on system is a 
special focus of the speci  c site analysis.
Urban barriers and architectural mistakes 
cause a lack of connec  vity and e   cient 
accessibility of the subway hub on Ren-
min Square to its surrounding environ-
mental systems. The diagram to the le   
shows our interpreta  on of a homoge-
nous connec  on between important fac-
tors within the urban network.
In our opinion the subway hub is the 
central knot of the local urban network 
around Renmin Square, with hierarchi-
cally equal connec  ons to the global traf-
 c system, the surrounding urban envi-

ronment and the leisure areas of Renmin 
Park.



 g. 172_permeability diagram of the current situa  on
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A permeability diagram is, in terms of 
architecture, a tool to analyze the grade 
of linear accessibility between di  erent 
spaces within a closed system.
In this special case, the diagram visuali-
zes the spa  al sequence of a person who 
reaches Renmin Square by the subway  
and walks from the underground level 
up to the street/park level in order to get 
access to urban func  ons like sightseeing 
or shopping areas.
We speak of a linear urban connec  vity 
because there are no interconnec  ons 
between the urban func  ons above 
ground and the actual subway access 
areas. 
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tra   c system

urban 
environment

urban network

subway hub

urban network

urban network
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The mind map to the le   was drawn on 
site to visualize our intui  ve interpreta-
 on of the di  erent densi  es within the 

pedestrian circula  on system of Renmin 
Square area.
The diagram is based on local observa-
 ons and re  ects our  rst impression of 

the site‘s connec  vity.
It is signi  cant that the previously analy-
zed areas of urban in  uence strongly af-
fect the grade of density at the crossways 
and underground passages which con-
nect the surrounding environment with 
Renmin Square. 



 g. 176_barrier West Nanjing Road

 g. 177_barrier Renmin Park

 g. 175_3D diagram - urban barriers

urban barriers
2.1   connec  vity & accessibility in the urban network

CHAPTER II  SPECIFIC SITE ANALYSIS

 55

urban barriers

Although it is dangerous, it is very com-
mon in China that people cross even hea-
vily frequented roads when and where-
ver they can.
In order to prevent people from doing 
this, main roads are separated with fen-
ces at their medial strip.
For safety reasons Renmin Park is also 
surrounded by fences and walls.
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 g. 178_3D diagram - main connec  ons to the site
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The diagram to the le   shows the cross-
walks which connect Renmin Square with 
the urban environment above ground as 
well as the underground passages, which 
mostly lead to the basement levels of im-
portant shopping facili  es.

urban barriers

connec  ons above ground (crosswalks)

underground connec  ons



 g. 182_park entrance at the  Shanghai Art Museum

 g. 183_park entrance near the subway hub

 g. 181_3D diagram - park entrances

park entrances
2.1   connec  vity & accessibility in the urban network

CHAPTER II  SPECIFIC SITE ANALYSIS

 57

Theore  cally, Renmin Park is open to the 
public from 6 a.m. to 6 p.m. although the 
entrance next to the Shanghai Art Muse-
um is never closed - not even at night - in 
order to guarantee access to the Barba-
rossa Bar inside the park at. 
Un  l a few years ago, people had to pay 
an entrance fee to access the park‘s re-
crea  on areas.

entrances to the park / main entrance

urban barriers

connec  ons above ground (crosswalks)

underground connec  ons
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 g. 184_3D diagram - access points to the main subway hub

 g. 186_subway entrance No. 18
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The diagram to the le   shows the ent-
rances to the main subway hub area. Due 
to the hub‘s important role in the urban 
network, we consider the loca  on of the-
se access points very important for the 
further design process. 

entrances to underground subway hub

entrances to the park / main entrance

urban barriers

connec  ons above ground (crosswalks)

underground connec  ons
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Exit Entrance Geometry Intensity [%]Frequency Inside Frequency Outside Persons Persons / Minute
Width [m] Height [m] Persons Intensity [%] Persons Intensity [%]

1 (Middle Xizang Lu) 11,60 3,80 302 11,85% 219 10,72% 521 52,1 11,35%
1b (Hong Kong Mall Street) 4,60 3,30 6 0,24% 7 0,34% 13 1,3 0,28%
2 (Urban Planning Museum) 2,60 7,30 85 3,33% 85 4,16% 170 17 3,70%

Exit Intensity [%]Persons Persons / Minute

( g ) , , , , ,
3 (Middle Xizang Lu) 3,90 3,60 189 7,41% 53 2,60% 242 24,2 5,27%
5 (West Nanjing Lu) 7,40 4,00 14 0,55% 6 0,29% 20 2 0,44%
6 (West Nanjing Lu) 5,10 4,10 166 6,51% 76 3,72% 242 24,2 5,27%
7 (West Nanjing Lu) 7,00 4,50 219 8,59% 98 4,80% 317 31,7 6,90%7 (West Nanjing Lu) 7,00 4,50 219 8,59% 98 4,80% 317 31,7 6,90%
7b (New World) 4,80 2,60 74 2,90% 92 4,51% 166 16,6 3,62%
8 (West Nanjing Lu) 5,10 3,70 48 1,88% 61 2,99% 109 10,9 2,37%
9 (West Nanjing Lu) 5,50 3,60 73 2,86% 108 5,29% 181 18,1 3,94%
10 (West Nanjing Lu) 5,00 3,50 5 0,20% 12 0,59% 17 1,7 0,37%10 (West Nanjing Lu) 5,00 3,50 5 0,20% 12 0,59% 17 1,7 0,37%
11 (West Nanjing Lu) 3,40 3,60 86 3,37% 83 4,06% 169 16,9 3,68%
12 (West Nanjing Lu) 5,20 3,50 7 0,27% 10 0,49% 17 1,7 0,37%
14 (Hankou Lu) 4,30 3,60 126 4,94% 137 6,71% 263 26,3 5,73%
15 (Fuzhou Lu) 4 20 4 00 173 6 79% 226 11 07% 399 39 9 8 69%15 (Fuzhou Lu) 4,20 4,00 173 6,79% 226 11,07% 399 39,9 8,69%
15b (Raffles City) 4,80 3,00 276 10,83% 312 15,28% 588 58,8 12,81%
16 (Middle Xizang Lu) 7,20 3,30 78 3,06% 60 2,94% 138 13,8 3,01%
17 (People's Park) 4,50 2,20 5 0,20% 54 2,64% 59 5,9 1,29%
18 (P l ' P k) 4 50 2 20 3 0 12% 32 1 57% 35 3 5 0 76%18 (People's Park) 4,50 2,20 3 0,12% 32 1,57% 35 3,5 0,76%
19 (West Nanjing Lu) 4,70 3,60 574 22,52% 294 14,40% 868 86,8 18,91%
20 (Middle Xizang Lu) 5,20 3,30 40 1,57% 17 0,83% 57 5,7 1,24%

2549 2042 4591 459 1100 00% 100 00%Ø 5 27 Ø 3 63 100 00%2549 2042 4591 459,1100,00% 100,00%Ø 5,27 Ø 3,63 100,00%

SUBWAY STATION RENMIN SQUARE (SHANGHAI, CHINA)
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Frequency coun  ng interval:
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The intensity value refers to the total 
amount of people.



 g. 171_ general priciple of the urban network

 g. 192_2D diagram - subway entrance frequency above ground

2D diagram - connec  vity above ground (urban environment --> tra   c system)
2.2   subway entrance frequency
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The diagram to the le   analyzes the spe-
ci  c connec  on between the urban envi-
ronment and the tra   c system.
It indicates the shortest pathways to the  
subway hub entrances and to the other 
access points at underground level, con-
sidering crossways and urban barriers on 
Renmin Square. 
The speci  c pedestrian frequencies at 
the entrances were not included in this 
illustra  on, but they can be retrieved 
from the diagram‘s 3D interpreta  on on-
following page.

connec  on to underground subway hub

entrances to underground subway hub

connec  on to underground level

urban barriers

entrances to underground level

subway hub

park area

tra   c system

urban 
environment

urban network

subway hub

urban network

urban network

N



 g. 193_3D diagram - subway entrance frequency above ground  g. 194_spread sheets - entrance frequencies

3D diagram - connec  vity above ground (urban environment --> tra   c system)
2.2   subway entrance frequency
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Inbound Intensity %
1 (Middle Xizang Lu) 302 11,85%
2 (Urban Planning Museum) 85 3,33%
3 (Middle Xizang Lu) 189 7,41%
5 (West Nanjing Lu) 14 0,55%
6 (West Nanjing Lu) 166 6,51%
7 (West Nanjing Lu) 219 8,59%
8 (West Nanjing Lu) 48 1,88%
9 (West Nanjing Lu) 73 2,86%
10 (West Nanjing Lu) 5 0,20%
11 (West Nanjing Lu) 86 3,37%
12 (West Nanjing Lu) 7 0,27%
14 (Hankou Lu) 126 4,94%
15 (Fuzhou Lu) 173 6,79%
16 (Middle Xizang Lu) 78 3,06%
17 (People's Park) 5 0,20%
18 (People's Park) 3 0,12%
19 (West Nanjing Lu) 574 22,52%
20 (Middle Xizang Lu) 40 1,57%

DIAGRAM DATA

Exit
Frequency Inside

2193 86,03%

Inbound Intensity %
18 (People's Park) 35 0,12%
10 (West Nanjing Lu) 59 0,20%
17 (People's Park) 59 0,20%
12 (West Nanjing Lu) 83 0,27%
5 (West Nanjing Lu) 165 0,55%
20 (Middle Xizang Lu) 472 1,57%
8 (West Nanjing Lu) 566 1,88%
9 (West Nanjing Lu) 861 2,86%
16 (Middle Xizang Lu) 920 3,06%
2 (Urban Planning Museum) 1003 3,33%
11 (West Nanjing Lu) 1015 3,37%
14 (Hankou Lu) 1486 4,94%
6 (West Nanjing Lu) 1958 6,51%
15 (Fuzhou Lu) 2041 6,79%
3 (Middle Xizang Lu) 2230 7,41%
7 (West Nanjing Lu) 2584 8,59%
1 (Middle Xizang Lu) 3563 11,85%
19 (West Nanjing Lu) 6772 22,52%

RANKED DATA

Exit
Frequency Inside

Exit 7 
8,59 %

Exit 6 
6,51 %

Exit 5 
0,55 %

Exit 20 
1,57 %

Exit 14 
4,94 %

Exit 15 
6,97 %

Exit 3 
7,41 %

Exit 16 
3,06 %

Exit 1 
11,85 %

Exit 2 
3,33 %

Exit 18 
0,12 %

Exit 12 
0,27 %

Exit 8 
1,88 %

Exit 9 
2,86 %

Exit 11 
3,37 %

Exit 10 
0,20 %

Exit 17 
0,20 %

Exit 19 
22,52 %

250

intensity inbound tra   c [%]

3 5 101

urban barriers
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 g. 195_2D diagram - subway entrance frequency underground

2D diagram - connec  vity underground (urban environment --> tra   c system)
2.2   subway entrance frequency
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connec  on to underground subway hub

connec  on to underground level

subway hub

park area

tra   c system

urban 
environment

urban network

subway hub

urban network

urban network

N

The diagram to the le   analyzes the spe-
ci  c connec  on between the urban en-
vironment and the tra   c system with 
a special focus on the connec  vity bet-
ween the entrances and the subway ac-
cess areas within the underground level.
It indicates the shortest distance bet-
ween a subway entrance and the access 
points of semi-public areas which are 
only accessible with a valid subway  cket.
Construc  onal barriers and walls have 
been considered in this diagram; the 
speci  c pedestrian frequencies are vi-
sualized in the 3D interpreta  on on the 
following page.
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3D diagram - connec  vity underground (urban environment --> tra   c system)
2.2   subway entrance frequency
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Inbound Intensity %
1 (Middle Xizang Lu) 302 11,85%
1b (Hong Kong Mall Street) 6 0,24%
2 (Urban Planning Museum) 85 3,33%
3 (Middle Xizang Lu) 189 7,41%
5 (West Nanjing Lu) 14 0,55%
6 (West Nanjing Lu) 166 6,51%
7 (West Nanjing Lu) 219 8,59%
7b (New World) 74 2,90%
8 (West Nanjing Lu) 48 1,88%
9 (West Nanjing Lu) 73 2,86%
10 (West Nanjing Lu) 5 0,20%
11 (West Nanjing Lu) 86 3,37%
12 (West Nanjing Lu) 7 0,27%
14 (Hankou Lu) 126 4,94%
15 (Fuzhou Lu) 173 6,79%
15b (Raffles City) 276 10,83%
16 (Middle Xizang Lu) 78 3,06%
17 (People's Park) 5 0,20%
18 (People's Park) 3 0,12%
19 (West Nanjing Lu) 574 22,52%
20 (Middle Xizang Lu) 40 1,57%

DIAGRAM DATA

Exit
Frequency Inside

2549 100,00%

Inbound Intensity %
18 (People's Park) 35 0,12%
10 (West Nanjing Lu) 59 0,20%
17 (People's Park) 59 0,20%
1b (Hong Kong Mall Street) 72 0,24%
12 (West Nanjing Lu) 83 0,27%
5 (West Nanjing Lu) 165 0,55%
20 (Middle Xizang Lu) 472 1,57%
8 (West Nanjing Lu) 566 1,88%
9 (West Nanjing Lu) 861 2,86%
7b (New World) 1117 2,90%
16 (Middle Xizang Lu) 920 3,06%
2 (Urban Planning Museum) 1003 3,33%
11 (West Nanjing Lu) 1015 3,37%
14 (Hankou Lu) 1486 4,94%
6 (West Nanjing Lu) 1958 6,51%
15 (Fuzhou Lu) 2041 6,79%
3 (Middle Xizang Lu) 2230 7,41%
7 (West Nanjing Lu) 2584 8,59%
15b (Raffles City) 3248 10,83%
1 (Middle Xizang Lu) 3563 11,85%
19 (West Nanjing Lu) 6772 22,52%

RANKED DATA

Exit
Frequency Inside

Exit 7 
8,59 %Exit 7b 

2,90 % Exit 6 
6,51 %

Exit 5 
0,55 %

Exit 20 
1,57 %

Exit 14 
4,94 %

Exit 15 
6,97 %

Exit 15b 
10,83 %

Exit 3 
7,41 %

Exit 16 
3,06 % Exit 1 

11,85 %
Exit 2 

3,33 %

Exit 1b 
0,24 %

Exit 18 
0,12 %

Exit 12 
0,27 %

Exit 8 
1,88 %

Exit 9 
2,86 %

Exit 11 
3,37 %

Exit 10 
0,20 %

Exit 17 
0,20 %

Exit 19 
22,52 %

250

intensity inbound tra   c [%]

3 5 101

subway entrance zone
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 g. 198_2D diagram - subway exit frequency underground

2D diagram - connec  vity underground (tra   c system --> urban environment)
2.3   subway exit frequency
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The diagram to the le   analyzes the spe-
ci  c connec  on between the tra   c sys-
tem and the urban environment. This 
means that the shortest pathways from 
the semi-public subway access areas to 
the exits and therefore to the urban en-
vironment above ground were visualized.
As in the previous 2D diagram construc-
 onal barriers and walls of the under-

ground level were considered. The speci-
 c values of the subway exit frequencies 

are displayed in the 3D diagram on the 
following page.

park area

tra   c system

urban 
environment

urban network

subway hub

urban network
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connec  on to underground subway hub

connec  on to underground level
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 g. 199_3D diagram - subway exit frequency underground  g. 200_spread sheets - exit frequencies

3D diagram - connec  vity underground (tra   c system --> urban environment)
2.3   subway exit frequency
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Exit 7 
4,80 %

Exit 7b 
4,51 % Exit 6 

3,72 %

Exit 5 
0,29 %

Exit 20 
0,83 %

Exit 14 
6,71 %

Exit 15 
11,07 %

Exit 15b 
15,28 %

Exit 3 
2,60 %

Exit 16 
2,94 %

Exit 1 
10,72 %Exit 2 

4,16 %

Exit 1b 
0,34 %

Exit 18 
1,57 %

Exit 12 
0,49 %

Exit 8 
2,99 %

Exit 9 
5,29 %

Exit 11 
4,06 %

Exit 10 
0,59 %

Exit 17 
2,64 %

Exit 19 
14,40 %

250

intensity outbound tra   c [%]

3 5 101

Outbound Intensity %
1 (Middle Xizang Lu) 219 10,72%
1b (Hong Kong Mall Street) 7 0,34%
2 (Urban Planning Museum) 85 4,16%
3 (Middle Xizang Lu) 53 2,60%
5 (West Nanjing Lu) 6 0,29%
6 (West Nanjing Lu) 76 3,72%
7 (West Nanjing Lu) 98 4,80%
7b (New World) 92 4,51%
8 (West Nanjing Lu) 61 2,99%
9 (West Nanjing Lu) 108 5,29%
10 (West Nanjing Lu) 12 0,59%
11 (West Nanjing Lu) 83 4,06%
12 (West Nanjing Lu) 10 0,49%
14 (Hankou Lu) 137 6,71%
15 (Fuzhou Lu) 226 11,07%
15b (Raffles City) 312 15,28%
16 (Middle Xizang Lu) 60 2,94%
17 (Peoples Park) 54 2,64%
18 (Peoples Park) 32 1,57%
19 (West Nanjing Lu) 294 14,40%
20 (Middle Xizang Lu) 17 0,83%

DIAGRAM DATA

2042 100,00%

Exit
Frequency Outside

Outbound Intensity %
5 (West Nanjing Lu) 88 0,29%
1b (Hong Kong Mall Street) 102 0,34%
12 (West Nanjing Lu) 147 0,49%
10 (West Nanjing Lu) 177 0,59%
20 (Middle Xizang Lu) 251 0,83%
18 (People's Park) 472 1,57%
3 (Middle Xizang Lu) 781 2,60%
17 (People's Park) 796 2,64%
16 (Middle Xizang Lu) 885 2,94%
8 (West Nanjing Lu) 899 2,99%
6 (West Nanjing Lu) 1120 3,72%
11 (West Nanjing Lu) 1224 4,06%
2 (Urban Planning Museum) 1253 4,16%
7b (New World) 1352 4,51%
7 (West Nanjing Lu) 1445 4,80%
9 (West Nanjing Lu) 1592 5,29%
14 (Hankou Lu) 2020 6,71%
1 (Middle Xizang Lu) 3229 10,72%
15 (Fuzhou Lu) 3332 11,07%
19 (West Nanjing Lu) 4334 14,40%
15b (Raffles City) 4584 15,28%

RANKED DATA

Exit
Frequency Outside

subway exit zone



 g. 202_area viewport navigator - Shanghai

 g. 203_ area viewport navigator - Vienna  g. 201_spread sheets - frequencies Vienna  / Shanghai

comparison of the pedestrian frequencies (Karlsplatz <--> Renmin Square)
2.3   subway exit frequency
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The collected data from the subway sta-
 on “Karlsplatz“ in Vienna demonstrates 

the huge di  erence between Austria and 
China in terms of human frequencies 
within the subway system.
Just on give you an idea Renmin Square 
is allegedly the busiest subway sta  on 
in en  re China, handling a daily tra   c of 
400,000 people.
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Width [m] Height [m] Inbound Outbound # of Persons Persons / Minute

SUBWAY STATION KARLSPLATZ (VIENNA, AUSTRIA)

Exit
Entrance Geometry Frequency of Persons

Intensity [%]
20,41 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

[ ] g [ ] /
1 (Karlsplatz 1) 14,70 4,60 80 124 204 20,4 13,45%
2 (Wiedner Hauptstr.) 4,70 2,70 65 86 151 15,1 9,95%
3 (Giradi Park) 4,90 2,50 2 3 5 0,5 0,33%
4 (Operngasse) 5,40 2,50 14 15 29 2,9 1,91%

1,3
5,6

2,9
0,5

15,1
20,4

6 (Akademiehof)
5 (Sezession)

4 (Operngasse)
3 (Giradi Park)

2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

5 (Secession) 3,40 2,50 32 24 56 5,6 3,69%
6 (Akademiehof) 3,20 2,50 6 7 13 1,3 0,86%
7 (Elisabethstraße) 5,50 2,60 29 31 60 6 3,96%
8 (Heinrichhof) 5,00 2,70 4 4 8 0,8 0,53%

16,3
18,9

0,8
6

1,3
5,6

2,9
0,5

15,1
20,4

10 (Oper)
9 (Opernring)

8 (Heinrichhof)
7 (Elisabethstraße)

6 (Akademiehof)
5 (Sezession)

4 (Operngasse)
3 (Giradi Park)

2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

9 (Opernring) 5,60 2,60 75 114 189 18,9 12,46%
10 (Oper) 5,60 2,60 39 122 161 16,1 10,61%
11 (Kärntner Straße) 3,40 2,70 24 101 125 12,5 8,24%
12 (Kärntner Ring 1) 5,60 2,70 41 75 116 11,6 7,65%
13 60 2 0 20 61 81 8 1 34% 4,5

8,1
11,6
12,5

16,3
18,9

0,8
6

1,3
5,6

2,9
0,5

15,1
20,4

14 (Bösendorfer Str. 1)
13 (Kärntner Ring 2)
12 (Kärntner Ring 1)
11 (Kärntner Straße)

10 (Oper)
9 (Opernring)

8 (Heinrichhof)
7 (Elisabethstraße)

6 (Akademiehof)
5 (Sezession)

4 (Operngasse)
3 (Giradi Park)

2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

13 (Kärntner Ring 2) 5,60 2,70 20 61 81 8,1 5,34%
14 (Bösendorfer Str. 1) 4,60 2,50 25 20 45 4,5 2,97%
15 (Bösendorfer Str. 2) 4,60 2,50 46 54 100 10 6,59%
16 (Handelsakademie) 4,30 2,50 0 6 6 0,6 0,40%
17 (Ak d i t ß ) 5 00 2 60 2 4 6 0 6 0 40% 2

0,6
0,6

10
4,5

8,1
11,6
12,5

16,3
18,9

0,8
6

1,3
5,6

2,9
0,5

15,1
20,4

18 (Künstlerhaus)
17 (Akademiestraße)

16 (Handelsakademie)
15 (Bösendorfer Str. 2)
14 (Bösendorfer Str. 1)

13 (Kärntner Ring 2)
12 (Kärntner Ring 1)
11 (Kärntner Straße)

10 (Oper)
9 (Opernring)

8 (Heinrichhof)
7 (Elisabethstraße)

6 (Akademiehof)
5 (Sezession)

4 (Operngasse)
3 (Giradi Park)

2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

17 (Akademiestraße) 5,00 2,60 2 4 6 0,6 0,40%
18 (Künstlerhaus) 3,00 2,50 9 11 20 2 1,32%
19 (Karlsplatz 2) 2,50 2,70 7 10 17 1,7 1,12%
20 (Resselpark) 9,50 2,80 30 95 125 12,5 8,24%
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2
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7 (Elisabethstraße)

6 (Akademiehof)
5 (Sezession)
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2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute
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20 (Resselpark)
19 (Karlsplatz 2)

18 (Künstlerhaus)
17 (Akademiestraße)

16 (Handelsakademie)
15 (Bösendorfer Str. 2)
14 (Bösendorfer Str. 1)

13 (Kärntner Ring 2)
12 (Kärntner Ring 1)
11 (Kärntner Straße)

10 (Oper)
9 (Opernring)

8 (Heinrichhof)
7 (Elisabethstraße)

6 (Akademiehof)
5 (Sezession)

4 (Operngasse)
3 (Giradi Park)

2 (Wiedner Hauptstr.)
1 (Karlsplatz 1)

FREQUENCY DIAGRAM KARLSPLATZ
person / minute

Width [m] Height [m] Inbound Outbound # of Persons Persons / Minute

SUBWAY STATION RENMIN SQUARE (SHANGHAI, CHINA)

Exit Intensity [%]
Entrance Geometry Frequency of Persons FREQUENCY DIAGRAM RENMIN SQUARE

person / minuteWidth [m] Height [m] Inbound Outbound # of Persons Persons / Minute
1 (Middle Xizang Lu) 11,60 3,80 302 219 521 52,1 11,35%
1b (Hong Kong Mall Street) 4,60 3,30 6 7 13 1,3 0,28% 0,00028316 0,28%
2 (Urban Planning Museum) 2,60 7,30 85 85 170 17 3,70%
3 (Middle Xizang Lu) 3,90 3,60 189 53 242 24,2 5,27% 24,2

17
1,3

52,1

3 (Middle Xizang Lu)
2 (Urban Planning Museum)

1b (Hong Kong Mall Street)
1 (Middle Xizang Lu)

FREQUENCY DIAGRAM RENMIN SQUARE
person / minute

( g ) , , , ,
5 (West Nanjing Lu) 7,40 4,00 14 6 20 2 0,44%
6 (West Nanjing Lu) 5,10 4,10 166 76 242 24,2 5,27%
7 (West Nanjing Lu) 7,00 4,50 219 98 317 31,7 6,90%
7b (New World) 4,80 2,60 74 92 166 16,6 3,62%

10,9
16,6

31,7
24,2

2
24,2

17
1,3

52,1

08 (West Nanjing Lu)
7b (New World)

7 (West Nanjing Lu)
6 (West Nanjing Lu)
5 (West Nanjing Lu)

3 (Middle Xizang Lu)
2 (Urban Planning Museum)

1b (Hong Kong Mall Street)
1 (Middle Xizang Lu)

FREQUENCY DIAGRAM RENMIN SQUARE
person / minute

8 (West Nanjing Lu) 5,10 3,70 48 61 109 10,9 2,37%
9 (West Nanjing Lu) 5,50 3,60 73 108 181 18,1 3,94%
10 (West Nanjing Lu) 5,00 3,50 5 12 17 1,7 0,37%
11 (West Nanjing Lu) 3,40 3,60 86 83 169 16,9 3,68%

1,7
16,9

1,7
18,1

10,9
16,6

31,7
24,2

2
24,2

17
1,3

52,1

12 (West Nanjing Lu)
11 (West Nanjing Lu)
10 (West Nanjing Lu)

09 (West Nanjing Lu)
08 (West Nanjing Lu)

7b (New World)
7 (West Nanjing Lu)
6 (West Nanjing Lu)
5 (West Nanjing Lu)

3 (Middle Xizang Lu)
2 (Urban Planning Museum)

1b (Hong Kong Mall Street)
1 (Middle Xizang Lu)
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 g. 171_ general priciple of the urban network

 g. 204_2D diagram - Renmin Park accessibility above ground

2D diagram - connec  vity above ground (urban environment --> park area)
2.4   accessibility of Renmin Park area
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park area

tra   c system

urban 
environment

urban network

subway hub

urban network

urban network

The diagram to the le   analyzes the spe-
ci  c connec  on between the urban en-
vironment and the entrances of the park 
area.
Similar to the diagram on page 60 the 
shortest pathways above ground are vi-
sualized, considering crosswalks and ur-
ban barriers of Renmin Square.
Especially the insu   cient connec  on 
between roof garden and park area is 
striking detail. Generally speaking, the 
pathways between the heavily crowded 
East Nanjing Road pedestrian area and 
Renmin Park are failures in terms of an 
e   cient connec  vity system.

connec  on to underground subway hub

entrances to underground subway hub

urban barriers

subway hub

N

entrances to the park / main entrance



 g. 171_ general priciple of the urban network

 g. 205_2D diagram - accessibility of the tra   c system from the park    

2D diagram - connec  vity above ground (park area --> tra   c system)
2.4   accessibility of Renmin Park area
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park area

tra   c system

urban 
environment

urban network

subway hub

urban network

urban network

The diagram to the le   analyzes the spe-
ci  c connec  on between important  lo-
ca  ons of Renmin Park and the park ent-
rances as well as their further connec  on 
to the subway entrances and bus stops.
The park geometries and the urban barri-
ers throughout Renmin Square are consi-
dered in this diagram.

connec  on to underground subway hub

entrances to underground subway hub

connec  on to underground level

urban barriers

entrances to underground level

subway hub

N

connec  on to underground subway hub

entrances to the park / main entrance



 g. 206_3D acous  c diagram

 g. 207_spread sheets - acous  c data

three dimensional acous  c diagram
2.5   acous  c measurement
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9)

63,60 dB

5)

61,60 dB

3)

57,20 dB

1)

57,50 dB

2)

61,30 dB

4)

58,65 dB

6)

71,70 dB

10)
65,60 dB

11)

61,90 dB

7)

60,05 dB
8)

63,90 dB

12)

63,25 dB

13)

75,70 dB

Examples of sound pressure levels14

Pain threshold  130 dB
Vuvuzela at 1 m  120 dB
Jet engine at 100 m 110 - 140 dB
Jack hammer at 1 m 100 dB
Hearing damage  85 dB
(long-term exposure, 
need not be con  neous exposure)

Passenger car at 10 m 60 - 80 dB
Very quiet room  20 - 30 dB

Position Uniform Value [dB]
1) Rock Formation (People's Park) 57,50
2) Pagoda (People's Park) 61,30
3) Chinese Garden (Barbarossa) 57,20
4) Botanic Garden (People's Park) 58,65
5) Main Entrance People's Park 61,60
6) Amusement Park 71,70
7) "English Corner" (People's Park) 60,05
8) Square Urban Planning Hall 63,90
9) Artifical Island (Park) 63,60
10) Rooftop Entrance Hall (Fun Park) 65,60
11) Rooftop Entrance Hall (Starbucks) 61,90
12) Artifical Island (Entrances) 63,25
13) Entrance Nanjing Lu 75,70

DIAGRAM DATA

Position Minimum [dB] Maximum [dB] Uniform Value [dB]
1) 54,9 60,1 57,50
2) 59,8 62,8 61,30
3) 55,3 59,1 57,20
4) 56,4 60,9 58,65
5) 55,9 67,3 61,60
6) 67,3 76,1 71,70
7) 56,8 63,3 60,05
8) 60,5 67,3 63,90
9) 57,6 69,6 63,60
10) 62,7 68,5 65,60
11) 59,3 64,5 61,90
12) 59,5 67,0 63,25
13) 64,2 87,2 75,70

COLLECTED DATA8055

noise levels [dB]

65 70 7560
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2.6   résumé

CHAPTER II  SPECIFIC SITE ANALYSIS

A  er having collect the site‘s speci  c data it was quite a challenge to combine 
the various informa  on in di  erent types of schemata. Especially in the case of 
the connec  vity diagrams we decided to visualize the data in two di  erent ways. 

The two-dimensional drawings illustrate the circula  on paths in an undistorted 
way, the three-dimensional drawings show the spa  al context of the urban envi-
ronment and the measured subway entrance/exit frequences in rela  on to each 
other.

The general site analysis, documented in chapter I, helped us to understand the 
di  erent layers of the site and provided the essen  al basics to prepare the back-
ground informa  on for the speci  c diagrams. 

The speci  c site analysis which mainly focused on the terms “accessibility“ and 
“connec  vity“ gave us speci  c knowledge about all the hidden urban and ar-
chitectural problems present on Renmin Square. Delicate issues like the cri  cal 
noise pollu  on of top of the roof garden, the subway entrances‘ non-uniform 
frequencies in rela  on to their diameter or the insu   cient connec  on between 
park and subway hub are highlighted by these diagrams.

The geometries of Renmin Park, including e   ciently used space like the Chine-
se Garden areas and problema  c zones like the lovelessly designed botanical 
garden or the noisy but highly frequented amusement park, are considered an 
important addi  onal issue in the following design process. 

A  er having split up the speci  cally analyzed data in several diagrams, the design 
process does not focus on  nding independent local solu  ons, but rather seeks 
one global system which emphasizes the advantages of Renmin Square and mi-
nimizes the exis  ng problems. 
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CHAPTER III  MAIN PROBLEMS OF THE CURRENT SITUATION

The following chapter illustrates the six main problems of 
Renmin Square with a special focus on the connec  vity and 
accessibility of the subway hub and its proximate environ-
ment.
Noise pollu  on, urban barriers, missing links between the 
subway system and the roof garden and other structural 
mistakes show the wide range of di  erent problems on site. 
In order to asses the magnitude of a certain problem we 
compared its posi  ve and nega  ve characteris  cs and visu-
alized them in a three dimensional diagram. 
The speci  c analysis of these problems is the basis for de-
veloping the design method and also in  uences the form-
 nding process. Crea  ng a new global system which is able 

to op  mize those cri  cal spaces is the main goal of the fol-
lowing design process. 
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three-dimensional overview
3.1   overview - main problems of the current situa  on

CHAPTER III  MAIN PROBLEMS OF THE CURRENT SITUATION

1
2

3

3
4

6

6
5

6

problema  c area

speci  c problem

PROBLEM I
urban barriers

PROBLEM II
connec  vity between subway hub and 
Renmin Park

PROBLEM III
roof garden accessibility

PROBLEM IV
entrance dimensions

PROBLEM V
useability of the park areas

PROBLEM VI
noise pollu  on

The diagram to the le   shows a comple-
te overview of the detected cri  cal areas 
with their speci  c problems.
They are mainly located around the sub-
way hub and in the park areas which do 
not follow the design principles of the 
tradi  onal Chinese Garden.



 g. 211_problem navigator

 g. 212_Shanghai Na  onal Museum area

 g. 210_3D overview - barriers of Renmin Square

three-dimensional overview 
3.2   problem I - urban barriers
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gate is never 
closed

Barbarossa Bar 
open at night

Shanghai Na  onal 
Museum area -

park without barriers

useless blocking barriers (fences)

urban barriers worth to be kept

entrances to the park / main entrance

protec  on of non-public areas

fences do not limit the view

free access to park is constrained

fences do not have a real safety func  on

roof garden is sealed o   from Renmin Park

gates were originally constructed to facilitate 
the collec  on of an entrance fee for accessing 
the park

regula  ng the motor vehicle tra   c



 g. 213_3D diagram - urban barriers arround the subway hub

 g. 215_park area in front of the subway hub

 g. 214_problem navigator

urban barriers around the subway hub
3.2   problem I - urban barriers
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useless blocking barriers (fences)

urban barriers worth to be kept

connec  on between subway hub & park

gate to 
the park

gate to 
the park

Exit 17

Exit 18

The fences along Renmin Park strongly 
constrain the connec  vity between the 
subway hub and the amusement park. 
The park‘s pathways leading to the exit 
17 and 18 are actually dead ends which 
are blocked by the fences.
The accessible park entrances are far 
away and the pathways coming from the 
subway hub are circuitous. 
Although the fences are not solid and al-
low at least a visual connec  on, they re-
present a strong and problema  c urban 
barrier. 



 g. 216_3D overview - connec  vity between hub & park

 g. 217_panorama photo of the hub gallery

 g. 218_problem navigator

three dimensional sec  on of the subway hub
3.3   problem II -  connec  vity between subway hub & park
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limited viewport angle

5,
50

 m

gallery is just a
transi  on area

problema  c height 
di  erence

circuitous pathways between subway hub and 
park

gallery is just a transi  on area without any spe-
cial func  ons and is missused as a homleless 
shelter in the cold periods of the year

food shops below gallery do not get any sun-
light and need ar   cial illumina  on

intervisibility between subway hub and park

park remains unno  ced

gate to 
the park



 g. 219_3D overview - accessibility from the underground subway hub

 g. 220_panorama photo of the roof garden

 g. 221_problem navigator

accessibility from the underground subway hub
3.4   problem III - roof garden accessibility
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connec  ons between subway hub and 
roof garden

exis  ng connec  ons are not obvious

monotonous design of the roof garden 

roof garden is an extension of the park

direct connec  on to subway hub is missing

the area is not u  lized to its full poten  al

Exit 16

Exit 17

Exit 18

Exit 20

roof
garden



 g. 222_3D overview - accessibility from the island &  East Nanjing Pedestrian Road

 g. 223_problem navigator

 g. 224_crosswalks at Middle Xizang Road

accessibility from the Island & East Nanjing pedestrian area
3.4   problem III - roof garden accessibility
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circuitous & overcrowded route

alternate route

urban barriers worth to be kept

The weak link between the crowed pe-
destrian area of East Nanjing Road and 
the roof garden is currently one of Ren-
min Square‘s main problems: The only 
way of reaching the roof garden co-
ming from that direc  on is by entering  
the subway system through one of the 
Island‘s entrances. Currently, all of those 
underground passages lead directly to 
the main entrance hall, which paradoxi-
cally lacks a ver  cal connec  on to the 
roof garden above.
An important direct shortcut between Is-
land and roof garden across Jiujiang Road 
is missing.

long wai  ng intervals 
for pedestrians at the 

crossways

missing link to 
roof garden

Island

underground 
passage

roof
garden



 g. 225_3D overview - insu   cient entrance dimensions

 g. 226_problem navigator

 g. 227_spread sheet - frequencies

insu   cient propor  ons of entrance No. 19 & 5
3.5   problem IV -  entrance propor  ons
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Exit 7 
6,92 %

Exit 6 
5,29 %

Exit 5 
0,44 %

Exit 19 
18,96 %

4,70 m
7,40 m

1 (Middle Xizang Lu) 11,60 11,35%
1b (Hong Kong Mall Street) 4,60 0,28%
2 (Urban Planning Museum) 2,60 3,70%
3 (Middle Xizang Lu) 3,90 5,27%
5 (West Nanjing Lu) 7,40 0,44%
6 (West Nanjing Lu) 5,10 5,27%
7 (West Nanjing Lu) 7,00 6,90%
7b (New World) 4,80 3,62%
8 (West Nanjing Lu) 5,10 2,37%
9 (West Nanjing Lu) 5,50 3,94%
10 (West Nanjing Lu) 5,00 0,37%
11 (West Nanjing Lu) 3,40 3,68%
12 (West Nanjing Lu) 5,20 0,37%
14 (Hankou Lu) 4,30 5,73%
15 (Fuzhou Lu) 4,20 8,69%
15b (Raffles City) 4,80 12,81%
16 (Middle Xizang Lu) 7,20 3,01%
17 (Peoples Park) 4,50 1,29%
18 (Peoples Park) 4,50 0,76%
19 (West Nanjing Lu) 4,70 18,91%
20 (Middle Xizang Lu) 5,20 1,24%

DIAGRAM DATA

Exit

Ø 5,27 Ø 4,76%

Intensity %Width [m]

pedestrian tra   c

Island

underground 
passage

short distances between the crowded under-
ground passage and the subway entrances
diameters of exit 19 and exit 5 have no rela  -
on to the amount of people who are passing 
through
exit 5 is redundant due to its very low 
frequency 



 g. 229_problem navigator

 g. 228_3D overview - insu   cient pathway system and randomly applied green areas

insu   cient pathway system and randomly applied green areas
3.6   problem V -  useability of park areas
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the park‘s periphery is limited by the walkway 
in front of the subway hub. 

the pathway system and the green areas of the 
park appear to be randomly arranged

entertainment factor of the amusement park

accessibility of the problema  c park area is li-
mited (just two entrances)

various func  ons within the park areas

pathways which lead to the hub are dead ends, 
obstructed by the fences.

problema  c area

randomly applied pathway system

limited boarder areas of the park

useless blocking barriers (fences)

urban barriers worth to be kept

entrances to the park / main entrance



 g. 231_problem navigator

 g. 232_problem navigator

 g. 230_3D overview - insu   cient entrance dimensions
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noise problem on the roof garden
3.7   problem VI -  acous  cs

CHAPTER III  SPECIFIC SITE ANALYSIS

noise source
amusement park

71,70 dB

noise source
Xizang Zhong Road

63,90 dB

noise pollu  on too high 
on roof garden

65,60 - 61,90 dB
noise source
Nanjing Road

75,70 dB 9)

63,60 dB

5)

61,60 dB

3)

57,20 dB

1)

57,50 dB

2)

61,30 dB

4)

58,65 dB

6)

71,70 dB

10)
65,60 dB

11)

61,90 dB

7)

60,05 dB
8)

63,90 dB

12)

63,25 dB

13)

75,70 dB

8055

acous  c measurment [dB]

65 70 7560

Examples of sound pressure levels
Hearing damage  85 dB
(over long-term exposure, 
need not be con  neous exposure)

Passenger car at 10 m 60 - 80 dB
Very quiet room  20 - 30 dB

no protec  on against tra   c noise

monotonous area design of the roof garden 

great area overview from elevated roof garden

posi  on of the amusement park

the high poten  al of the area is just par  ally 
performed



 g. 233_resume - chapter III

 82

3.8   résumé

CHAPTER III  MAIN PROBLEMS OF THE CURRENT SITUATION

Iden  fying the posi  ve and nega  ve characteris  cs of the main problems gave 
us speci  c informa  on about the site‘s weak points.

CONSTRUCTIONAL PROBLEMS
The measured pedestrian frequencies at the entrances/exits of the subway sys-
tem revealed a very high importance of exit 19 and a rather low frequency of exit 
5. We furthermore discovered, that there is no direct connec  on between the 
entrances‘ diameters and the amout of people passing through them.
The majority of the people who are entering the subway system from the Island 
use exit 19 which is located very close to the important underground passage to 
East Nanjing Road. Exit 6 and exit 7 are important links to the northern under-
ground market whereas exit 5, with its low frequency percentage of  0,44 %, is 
redundant. 
In addi  on we registered a high amount of tra   c pollu  on on the roof garden 
caused by the surrounding streets and the highly frequented amusement park. 
There are no construc  onal means that prevent or help to reduce this acous  cal 
problem. 

CONNECTIVITY/ACCESSIBILITY PROBLEMS
The urban barriers strongly in  uence the connec  vity between the main areas 
of the site. The main entrance hall, the roof garden above it and the Island in the 
north as well as various park areas are separated from each other and form a 
conglomerat of completely autonomous areas throughout the site.
The geometries of the park‘s green areas near the subway hub - including the 
pathways inbetween - appear to be random. They represent a grown system, 
which ignores any rela  on to its surrounding environment. Especially the urban 
barriers between Renmin Park and the main subway hub divide the site into two 
separate areas and impede a homogenous and interrelated arrangement of dif-
ferent func  ons on site.

ve 
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he 

nd 
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CHAPTER IV  MAIN DESIGN PROPOSAL

The combina  on of the enormous tra   c on the subway sys-
tem, the recrea  on zones of Renmin Park and the surroun-
ding urban environment with its high density areas makes 
the site very special in terms of  nding new architectural 
solu  ons which don‘t neglect any of these parameters.
Based on the extracted data of the speci  c site analysis this 
chapter mainly focuses on  nding answers for the previ-
ously determined structural and urban problems of Renmin 
Square area.
The design process comprises two phases. In the  rst phase 
we concentrated on  nding a speci  c design method based 
on logic mathema  cal rules in order to generate a new and 
e   cient urban system. In the second phase cetain design 
methapors and intui  ve architectural decisions based on 
our research experience on site will be adjusted to the glo-
bal system so as to further develop certain areas in a more 
detailed scale.
The concept of preserving Renmin Square as “Shanghai‘s 
green lung“, plays a key role in the design process and takes 
center stage in the form-  nding process. Tradi  nal Chinese 
ac  vi  es as well as the main elements of the Chinese gar-
den are considered essen  al in developing new types of 
space and special func  ons. 



 g. 235_3D overview - cri  cal space

 g. 234_cri  cal space of Renmin Park   m = 1:3000

cri  cal space
4.1   site classi  ca  on

CHAPTER IV  MAIN DESIGN PROPOSAL

 84

In order to establish a more e   cient con-
nec  on between the subway hub and 
the park area, the di  erent zones of the 
site  are divided into three groups.
In the diagram to the le  , cri  cal and 
problema  c areas are highlighted in red. 
This group contains green areas which 
are in direct rela  on to the exis  ng geo-
metry of the hub, including the rarely fre-
quented botanical garden and the acou-
s  cally alarming amusement park.
These areas constrain the connec  vi-
ty and social quality of the subway hub 
and Renmin park. Therefore, they will 
be erased or, in case of the amusement 
park, reposi  oned.

non-relevant green areas

exis  ng buildings

cri  cal areas

N



 g. 237_3D overview - in  uenced space

 g. 236_in  uenced space of Renmin Park   m = 1:3000

in  uenced space
4.1   site classi  ca  on
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In the diagram to the le  , areas which 
are   in  uenced by the subway hub are 
highlighted in red.
These zones are considered very impor-
tant as to func  on as a transi  on space 
between the subway area and Renmin 
Park and will be integrated in the further 
design process.

non-relevant green areas

exis  ng buildings

in  uenced areas

N



 g. 239_3D overview - e   cient space

 g. 238_e   cient space of Renmin Park   m = 1:3000

e   cient space
4.1   site classi  ca  on
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In the diagram to the le  , e   ciently used 
areas of Renmin Park are highlighted in 
red.
Especially the western part of the park 
which follows the principles of the tradi-
 onal Chinese garden func  ons well as 

recrea  onal area and underlines the me-
thaphor of the “green lung of Shanghai“.
Areas with special func  ons like the mar-
riage market at the main entrance gates, 
the Tai Ji area in the south-east or the 
Wusa-Monument on the Island enhance 
the sociological status of Renmin Square 
and are to be considered in the new de-
sign.

non-relevant green areas

exis  ng buildings

e   cient areas

N



 g. 240_principle of the Voronoi Cell

the principle of the Voronoi Cell
4.2   subdivided environment
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„In general, if a  nite set S of objects pi is 
given in a space M, compu  ng the Voro-
noi diagram of S means to par   on the 
space into regions, R(pi , S), in such a way 
that R(pi , S) contains all points of M that 
are closer to pi than to any other object 
pj in S.“ 15

The segments of the Voronoi diagram are 
all the points in the plane that are equi-
distant to the two nearest sites. The Vor-
onoi nodes are the points equidistant to 
three (or more) sites.

In the further design process the ma-
thema  cal principle of the Voronoi Cell 
is used to generate a new green space 
con  gura  on which will be able to inter-
act with the in  uence of the subway hub 
and the heavy tra   c areas of the urban 
environment.

Voronoi node
Voronoi node



 g. 240_principle of the Voronoi cell

 g. 241_extracted parameters of the site

extrac  ng the parameters from the site
4.2   subdivided environment
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For genera  ng a Voronoi digram, speci-
 c parameters have to be extracted from 

the site‘s geometry.
The diagram to the le   shows the areas 
which are in  uenced by the subway hub. 
In the future design these areas will func-
 on as a transi  on space between the 

hub and Renmin Park.
In order to arrange these zones more ef-
 ciently  and in a certain rela  on to each 

other, we calculated their area center 
points. These points represent the input 
points for the Voronoi calcula  on. The 
yellow area limits space M of the Voronoi 
diagram and forms as outer boundary for 
the Voronoi cells.

Voronoi boundary /  eld of interest

in  uenced areas

area center point / Voronoi points

erased cri  cal areas



 g. 241_extracted parameters of the site

 g. 242_Voronoi diagram of the extracted site points

4.2   subdivided environment
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genera  ng a Voronoi diagram

The diagram to the le   shows a Voronoi 
algorithm applied to the extracted center 
points.
According to the number of points the 
diagram contains 16 cells. The size and  
boundary lines of each cell are directly 
related to the distance and loca  on of 
the neighbouring points. 
The shorter the distance between the in-
put points, the  smaller the circum  uent 
Voronoi cells and viceversa. 
The dashed connec  on lines between 
the points are based on the mathema  -
cal system of the Delauny triangula  on, 
which implies that a connec  on line bet-
ween two points is always perpendicular 
to their line bisector. 
Generally, the Delauny triangula  on and 
the Voronoi diagram maintain a complex 
mathema  cal rela  onship with each 
other.

p1

p2

p3

p4

p5

p6

p7

p8

p9p10

p11

p12

p13

p14

p15

p16

R (p1)

R (p2)

R (p3)

R (p4)
R (p5)

R (p6)

R (p7)

R (p8)
R (p9)

R (p10)
R (p11)

R (p12)

R (p13)

R (p14)

R (p15)

R (p16)



 g. 242_Voronoi diagram of the extracted site points

 g. 243_smoothed Voronoi diagram

smoothing the voronoi cells
4.2   subdivided environment
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In order to create an o  set the cell 
boundaries are smoothed with cubic Be-
zier spline curves, related to the control 
points of the Voronoi polygons.
The new, smoothed boundaries are all si-
tuated within the orginal cell. The more 
linear segments a Voronoi cell has, the 
more exact is the smoothed curve apro-
xima  on to its original geometry.
The shape of the new, smoothed cells is 
determined by the geometry of the ori-
ginal Voronoi diagram with its respec  ve 
control points.

in  uenced areas

area center points / Voronoi points

control points for the smoothed cells

Delauny triangula  on



 g. 243_smoothed Voronoi diagram

 g. 244_occupied space and circula  on space

building an abstract pathway system
4.2   subdivided environment
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In the next step we declare the smoothed 
Voronoi cells in the diagram to the le   as 
occupied space, the areas highlighted in 
red as the circula  on space inbetween.
The nodes symbolize crossways in this 
circula  on system which have an equal 
distance to three or more center points 
of the original site areas.
The occupied spaces, on the other hand, 
are de  ned by the number of surround-
ing nodes.
Therefore, the diagram could be inter-
preted as an abstract solu  on to readjust 
the current site areas by keeping their 
direct rela  on to the origial geometrical 
center points.  

circula  on space between the cells

area center points / Voronoi points

Delauny triangula  on

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space occupied 

space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied 
space

occupied space



 g. 245_loca  on of the global a  ractor point   m = 1:2000

 g. 243/244_spaces of the Voronoi algorithm

loca  ng the global a  ractor point
4.3   a  racted environment
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The previous steps focused on develo-
ping a new subdividing system for the 
green areas which is related to the origi-
nal geometry of the park.
This system is completly autarkic. The 
Voronoi algorithm is calculated with  just 
one speci  c parameter - the area center 
points. External factors like the in  uence 
of the subway hub were ignored.
The following diagrams show the trans-
forma  on from the subdivided system 
into an a  racted system. Therefore, we 
need a global a  ractor point which in  u-
ences the occupied space of the genera-
ted Voronoi cells.
We consider the main entrance hall in 
the subway area a very important tran-
si  on space, as people make connec  ons 
between the three di  erent subway li-
nes. The gravity point which a  racts the 
subdivided system should be lie within 
this area, occupying a neutral posi  on 
which ensures rela  vely uniform distan-
ces to the di  erent subway entrances.
In order to locate this point, a minimal 
area containing all the 11 accesses to the 
subway lines (highlighted in yellow) is ge-
nerated. By extrac  ng the area‘s center 
point we obtain the loca  on of the neut-
rally posi  oned global a  ractor point.

entrance subway line 2

entrance subway line 1

entrance subway line 8

area center points / Voronoi points

global a  ractor point / area center point

access area /  eld of interest

subway center point / 
global a  ractor point

N

distance line between entrance & center



 g. 244_circula  on space

 g. 246_implementa  on of the global a  ractor point

integra  ng the global a  ractor point into the voronoi diagram
4.3   a  racted environment
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The global a  ractor point is integrated 
into the abstract Voronoi diagram, where 
it a  racts circula  on space and occupi-
ed space in like manner. The intensity of 
deforma  on is linked rela  ve to the dis-
tance between the Voronoi cell and the 
a  ractor point.
Hence, the geometries of cells closer to 
the point are more distorted than the 
geometries of cells farther away.

area center points / Voronoi points

global a  ractor point 

circula  on space
global a  ractor point



 g. 247_a  ractor point itera  on process

 g. 246_implementa  on of the a  ractor point

a  ractor itera  ons of the Voronoi Cells
4.3   a  racted environment
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The diagrams to the le   show 6 itera  ons 
of a mathema  cal script which deforms 
the Voronoi cells.
The higher the gravity value in this script, 
the more the geometries are deformed 
towards the global a  ractor point. A  gra-
vity value of 0.0 simulates the ini  al state 
whereas, a value of 1.0 is the maximum 
of gravita  on before the cells start to 
intersect. A value below 0.0 results in a 
distractor instead of an a  ractor.
Addi  onally, the script calculates an o  -
set between the cells which is directly re-
lated to the posi  on of the global a  rac-
tor. The farther two cells are away from 
the gravity center, the bigger is the o  set  
between them.

itera  on value = 0.0 itera  on value = 0.2 itera  on value = 0.4 itera  on value = 0.6 itera  on value = 0.8 itera  on value = 1.0

polygonal combina  on of 6 itera  on steps smoothed combina  on of 6 itera  on steps
area center points / Voronoi points

global a  ractor point 



 g. 248_scripted code (grasshopper)

the scripted code behind the process
4.3   a  racted environment
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For simula  ng the di  erent itera  on 
steps the parametric tool „grasshopper“ 
was used.

The  rst code block (on top of the graphic 
to the le  ) is responsible for calcula  ng 
the Voronoi cells with a VB script com-
ponent by using input points, boundary 
points and the global a  ractor point. 
The o  set between the cells is calculated 
with the following formula: 
distance between a  ractor and 
input point/50

In the main procedure below the  rst 
code block calculates the vectors and 
their vector lengths between the global 
a  ractor point and every single Voronoi 
node of the diagram.
The resul  ng maximum and minimum 
values are then sorted and used for the 
formula: 

1-((x-y) / (z-y))
x ........ all the calculated vector lengths
y ........ minimum value on the list
z ........ maximum value on the list

This formula creates certain values below 
1.0 which are then processed in a graph 
mapper, which has a numeric mapping 
func  on based on a Bézier curve.
Mul  plying the original vectors by the 
scalar output from the graph mapper 
generates the  nal transla  on vector for 
each point of the Voronoi cells.



 g. 247_a  ractor point itera  on process

 g. 249_diagram of itera  on value 0,4

extrac  ng the best result of the itera  ons
4.3   a  racted environment
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The in  uence value of 0.4 generates the 
best o  set result in rela  on to the gene-
ral dimensions of the site and represents 
an average between the two extrema of 
0.0 and 1.0.
The diagrams to the le   show the polygo-
nal itera  on as well as the smoothed ite-
ra  on and the interpreta  on of occupied 
and circula  on space.
The dashed lines denote the orginal Vor-
onoi cells and visualize the deforma  on 
caused by the global a  ractor point.

occupied space (itera  on 0.4)

polygonal itera  on: occupied space (value = 0.4)

smoothed itera  on: occupied space (value = 0.4)

polygonal itera  on: circula  on space (value = 0.4)

smoothed itera  on: circula  on space (value = 0.4)

original Voronoi cells (itera  on 0.0)

circula  on space (itera  on 0.4)



 g. 249_a  ractor point itera  on step 0,4

 g. 250_pa  ern connec  vity

connec  vity of the pa  ern to the main urban in  uences
4.3   a  racted environment
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The pa  ern resul  ng from the itera  on 
is applied to the site in order to check its 
geometrical connec  vity to the surroun-
ding urban in  uences.
Because of the original green zones‘ re-
la  on to the area center points, the new 
pathways between the cells (circula  on 
space) are s  ll connected to the exis  ng 
paths, especially at the area‘s periphery.
Furthermore, urban barriers and limita-
 ons such as fences or roads were not 

taken into considera  on for this diagram. 
The applica  on of the pa  ern with re-
gard to these important factors will be 
subject of the following steps.

underground passage
to East Nanjing pedestrian street & 
New World Shopping Center

Wusa Monument & 
bus stop

 bus stop

main entrance 
Renmin Park & 
marriage market

 recrea  on areas / 
Chinese Garden

Renmin Park

 Urban Planning & 
Exhibi  on Hall / 
Ra   e‘s City Shop-
ping Center

main urban in  uences

global a  ractor point

Voronoi pa  ern

N

area center points / Voronoi points

global a  ractor point



 g. 251_pa  ern implementa  on on site - step I   m = 1:3000

 g. 250_pa  ern connec  vity

applica  on of the pa  ern on the site
4.3   a  racted environment
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A  er having veri  ed the connec  vity of 
the a  racted pa  ern with its surround-
ing environment, the new system can be 
applied to the site.
The original green areas which were re-
de  ned by means of the new system, will 
be replaced by the occupied space of the 
generated Voronoi pa  ern.
At this stage, the pa  ern s  lls serves as 
an overlay to the current system. Mar-
gins and urban barriers are s  ll not taken 
into account. A  er a detailed analysis of 
the pa  ern in rela  on to the site‘s geo-
metry, speci  c parts which are overlap-
ping problema  c areas like roads will be 
adjusted in the next step.

green areas

Voronoi pa  ern



 g. 252_pa  ern implementa  on on site - step II   m = 1:3000

 g. 251_pa  ern implementa  on - step I

applica  on of the pa  ern on the site
4.3   a  racted environment
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The sec  on of West Nanjing Road bet-
ween the Island and Renmin Park repre-
sents a strong urban barrier. Therefore, 
the Voronoi cells which are intersec  ng 
with this road had to be erased.
By dele  ng the botanical gardens in the 
southern park area, the amusement park 
can be re-located to that very same spot. 
The greater distance between subway 
hub and amusement park solves the pro-
blem of the noise pollu  on and prevents 
people from su  ering permanent hea-
ring damage.
Some of the Voronoi cells located at the 
outer periphery - next to the exis  ng en-
vironment - were partly adjusted to op-
 cally link them to the urban geometry. 

The dashed lines in the diagram illustrate 
their orginal outlines.

a  racted environment

relocated 
amusement park

N

green areas

deleted parts of the Voronoi pa  ern



 g. 254_diagram elevated pathway system   m = 1:3000

 g. 252_pa  ern implementa  on on site

height di  eren  a  on of the pa  ern
4.4   three-dimensional development
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 g. 253_system sec  on A-A

The sketch on top of the page illustrates 
two main design ideas: of lowering cer-
tain areas of Renmin Park to the main 
subway hall level as well as realizing a 
height adjustment of the roof garden in 
order to guarantee access to the Island.
Roof garden and park should interact 
with each other by overlapping their geo-
metries on di  erent height levels.
In this vein, the urban barrier of West 
Nanjing Road and the barrier between 
hub and Renmin Park are overcome by a 
bridge, which establishes the connec  vi-
ty between the Island and the park areas.   

lowered 
areastransi  on

area

elevated
area

elevated area

transi  on area

A

A

original height outline of Renmin Park 
and subway hub (sketch sec  on)

transi  on green areas (height gradiant)

lowered green areas (-4.50 m)

elevated circula  on space

normal green areas (+0.00 m)

elevated green areas (+4.25 m)

transi  on
area

transi  on
area

transi  on
area

N



 g. 254_elevated pathway system   

 g. 255_3D diagram elevated pathway system   

height di  eren  a  on of the pa  ern - 3D model
4.4   three-dimensional development
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The diagram to the le   explains the 
height displacement in a three-dimensi-
onal way. The areas above the main sub-
way hall are shi  ed by 4.25 m along the 
z-axis to guarantee the necessary height 
for bridging West Nanjing Road and get-
 ng access to the Island.

Addi  onally, the green areas giving ac-
cess to Renmin Park just outside the 
main subway hall are lowered (-4.50 m) 
in order to establish a direct connec  on 
between park and subway system.
The transi  on areas hold a gentle slope 
to generate a landscape gradiant bet-
ween the elevated areas and Renmin 
Park.

transi  on area

transi  on area

transi  on area transi  on area

transi  on area
lowered areas

elevated area
elevated area

transi  on green areas (height gradiant)

lowered green areas (-4.50 m)

elevated circula  on space

boarder line between lowered and 
normal green areas

normal green areas (+0.00 m)

elevated green areas (+4.25 m)



 g. 257_mul  -func  onal roof system

 g. 258_structural extension of Renmin Park g. 256_smooth transi  on between Island, hub and Renmin Park

 g. 259_leaf metaphor

 g. 260_bud metaphor

3D park extension - sketches
4.4   three-dimensional development
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The three sketches to the le   show dif-
ferent ideas of how to create a three-di-
mensional connec  on between Renmin 
Park and the Island.
In all the diagrams, the metaphor of the 
leaf plays and important role: the park 
should be extended to the Island in an 
organic and smooth way, similar to the 
shape of two green leafs which are co-
vering the heavy tra   c in and around the 
subway hub and bluring the limits of Ren-
min Park in like manner.
The sketch to the very le   also includes 
the idea of addi  onal buds. They suppo-
se a structural connec  on to the urban 
tra   c system, like for example to bus 
stops or widened subway entrances.

gg g g 2. 2. 2575757__mulmulmul - -ffunfuncc  ononal roof system



 g. 261_smooth transi  on   m = 1:2000

3D park extension - “the two leafs“
4.4   three-dimensional development
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 g. 256_sketch - smooth transi  on

In the diagram on page 101, a new link 
in the elevated path system is integrated 
to overcome the barrier of Jiujiang Road.
This link, four meters above ground, 
func  ons as an a  ractor for the leaf 
structures. Their iso-curves emerge from 
the a  racted park areas, describing the 
geometrical form of a leaf in order to  -
nally transform themselves into a bridge 
over the road.
The “leaf structures” surround and enc-
lose the center of the roof garden abo-
ve the hub, enforcing its representa  ve 
func  on and (acous  cally) protec  ng it 
from the surrounding tra   c noise.

leaf I

leaf II

green areas

primary leaf iso-curves

N



 g. 261_smooth transi  on

 g. 262_explosion graphic of the “leaf“ geometry 

3D park extension - “leaf“ geometries
4.4   three-dimensional development
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The 2D wireframe pa  ern (step I in dia-
gram to the le  ) is based on the two-di-
mensional iso-curves from the site‘s geo-
metry. Step II shows the transforma  on 
from this two-dimensional pa  ern into 
a 3D NURBS surface before it  nally con-
verts into a paneled system in step III.
The second step describes two di  erent 
transforma  ons: the le   leaf represents a 
slightly elevated roof while the right leaf 
creates a half-open, half-closed space.
The third step addresses the issue of the 
visual park extension. The applied grass 
panels on the surfaces underline the me-
taphor of “the green lung of Shanghai“.

step I
two-dimensional wireframe 
pa  ern

step II
three-dimensional structural        
deforma  on into a NURBS 
surface

step III
paneled surface

isopams

grass panels

con  nous NURBS surfaces

leaf I leaf II



 g. 264_sec  on - leaf I   m = 1:100

 g. 263_sec  on plane - leaf II

 g. 265_example hanging plants - ivy

3D park extension - “leaf“ geometries
4.4   three-dimensional development
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“Leaf I“ is a mul  func  onal roof which 
partly covers the main subway hall, the 
roof garden and one of the green transi-
 on areas of Renmin Park.

The detail to the le   shows how to use 
plants that are suspended from the gaps 
in the roof not covered by green panels, 
in order to convey a feeling of being to-
tally surrounded by nature. 
Using ivy, which is one of the tradi  onal 
plants of Chinese gardens, creates a na-
tural cover for the park’s green recrea  on 
area. It provides shade, is quite adaptab-
le and can also endure a lack of sunlight 
over a longer period of  me.



 g. 268_detail leaf construc  on

 g. 266_sec  on plane - leaf II

 g. 267_sec  on - leaf II   m = 1:50

 g. 269_example green wall paneling

3D park extension - “leaf“ geometries
4.4   three-dimensional development
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The second leaf’s green panels not only 
establish a visual connec  on between 
structural architecture and natural land-
scape, they also serve as acous  c insula-
 on, protec  ng the roof garden from the 

tra   c noise of Middle Xizang Road.
Glass frames for the gaps wich are neit-
her covered by green panels guarantee 
natural illumina  on.
The primary construc  on material of the 
areas between the panels is stainless 
steel.



 g. 270_the addi  onal buds   m = 1:2000

 g. 261_smooth transi  on

3D park extension - “the four addi  onal leaf buds“
4.4   three-dimensional development
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leaf bud I - bus stop

leaf bud II - 
bus stop

leaf bud III - 
entrance 6

leaf bud IV - 
entrance 19

The two leafs mainly focus on enhancing 
the social status of the main subway hall 
and its roof garden as well as on bridging 
the barriers to the Island and Renmin 
Park.
In order to connect the new structure to 
the public transporta  on network and to 
deal with major architectural problems 
of the exis  ng situa  on, four addi  onal 
„leaf buds“ were added to the system.
Leaf bud I & II serve as addi  onal roofs 
which cover the two bus stops at Jiujiang 
Road.
Leaf bud III & IV serve as new roof geo-
metries of two very important entrances 
to the subway system. 
The addi  onal leaf buds strictly follow 
the design principles of the two leafs and 
therefore generate a coherent and ho-
mogenous roof system on the site.

green areas

primary bud iso-curves

N



 g. 271_explosion graphic of the “bud“ geometry 

 g. 270_the addi  onal buds

3D park extension - “bud“ geometries
4.4   three-dimensional development

CHAPTER IV  MAIN DESIGN PROPOSAL

 108

step I
two-dimensional wireframe 
pa  ern

step II
three-dimensional structural        
deforma  on into a NURBS 
surface

step III
paneled surface

The basic iso-curves of the buds are ext-
racted from the site‘s geometry the same 
way the two main leafs were created, na-
mely by transforming the 2D wireframe 
pa  ern into a 3D NURBS surface.
By paneling the surfaces in step III, the 
visual connec  on to the main leafs is es-
tablished. The buds in combina  on with 
the leafs underline the idea of extending 
Renmin Park to the roof garden and th-
erfore reinforce the metaphor of “the 
green lung of Shanghai“.

grass panels

con  nous NURBS surfaces

bud I

bud II

bud III

bud IV



 g. 272_roof garden speci  ca  on   m = 1:1000

 g. 273_topview - leaf & bud geometries

roof garden speci  ca  on
4.4   three-dimensional development
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The elevated areas enclosed and pro-
tected by the two leafs are divided into 
roof garden circula  on paths and special 
func  on areas.
Contrary to the current site’s roof garden 
which does not o  er any special func-
 ons at all, the newly designed space in-

cludes various areas focusing on di  erent 
tradi  onal Chinese ac  vi  es. 
Due to the direct access from both, the 
park and the Island, and thanks to the 
new diversi  ed func  ons of the roof 
garden, people should be a  racted from 
every direc  on of the site in order to ac-
 vely use the new space.

circula  on paths (roof garden)

special func  on areas

park areas

special func  ons

special func  ons

special func  ons

special func  ons

lowered park area

lowered park area

transi  on park area transi  on park area

transi  on park area

transi  on park area

transi  on park area

N



 g. 274_func  on diagram roof garden   m = 1:500

roof garden speci  ca  on
4.4   three-dimensional development
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In order to gain immediate access from 
the roof garden to the main subway hall, 
escalators were integrated in the design 
under leaf I. Glass frames, which are re-
lated the boundaries of the orginial Vor-
onoi geometries, establish a visual con-
nec  on and bring natural illumina  on to 
the subway hall.
Public dancing ac  vi  es are a fundamen-
tal part of Chinese tradi  on and are per-
formed by people of all ages. Therefore, 
a public dancing pla  orm was installed at 
a certain loca  on from where one has a 
great overview of Renmin Park.
Furthermore, a Tai Ji-area is hidden un-
derneath leaf II which protects it from 
the tra   c noise. Its orienta  on towards 
Renmin Park o  ers a nice panoramic 
view. 
The new café and bar replaces the Star-
bucks café which was originally located 
directly next to Middle Xizhang Road. The 
new structure abstracted from the geom-
try of the Yin Yang-symbol is acous  cally 
protected from the tra   c and creates 
an area for relaxing and for escaping the 
rush of the underground subway system.
Green areas and two water pools are 
added to addi  onally enforce the social 
characteris  cs of the roof garden.

park areas - 
lowered to main subway 
hall level

Tai Ji - Area 
covered by 
leaf II

public dancing 
pla  orm

café / bar

escalators to main subway hall levelroof area covered 
by leaf I

water pool

circula  on paths (roof garden)

glass frames - visual connec  on to the 
underground subway hall

park areas

panoramic view of Renmin Park

panoramic view of Renmin Park
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transi  on park area transi  on park area
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 g. 275_park area adjustment   m = 1:1000

 g. 274_topview - detail roof garden

park area adjustment
4.4   three-dimensional development
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The width of the circula  on paths inside 
the new green zone pa  ern of Renmin 
Park are strongly impaired by the eleva-
ted ramps which connect the roof garden 
with the park area.
Therefore certain parts of the green zo-
nes are erased in order to broaden the 
paths. For keeping the original rela  on 
of the occupied space to the circula  on 
space addi  onal green areas are adjus-
ted at the broadened cross-ways.
At the boarder between Renmin Park and 
the main subway hall the two greens are 
downsized to op  mize the accessibility 
of the subway system.

deleted parts of the new park areas

adjusted park areas

park areas

original green area outlines

N



 g. 02_rendering 01

 g. 276_rendering 01

func  on diagram
4.5   3D visualiza  on
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re-located amusement park 
instead of botanical gardens

leaf I - roof construc  on & escalators 
to the main subway hall below

café / bar / restaurant area

public area (Chinese dancing 
group performances)

protected Tai Ji 
and recrea  on pla  orm under leaf II

glass fassade entrance hall with 
direct rela  on to Renmin Park

pedestrian bridge over
Jiujang Road

food stores & shops underneath 
the wing construc  ons

east entrance Renmin Park

broadened roof construc  on for 
entrance no. 19 (leaf bud IV)

bus stop
(leaf bud II)

bus stop
(leaf bud I)

covered park area
under leaf I

new roof construc  on for 
entrance no. 06 (leaf bud III)

lowered green areas of
 Renmin Park

exis  ng Tai Ji area

underground passage connec  on to
East Nanjing pedestrian street



 g. 277_rendering 02

overview from south-west
4.5   3D visualiza  on
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 g. 278_rendering 03

overview from north-east
4.5   3D visualiza  on
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 g. 279_rendering 04

view from Renmin Park
4.5   3D visualiza  on
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 g. 280_rendering 05

view from Middle Xizang Road
4.5   3D visualiza  on
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 g. 281_rendering 06

view from the Tai Ji area under leaf II
4.5   3D visualiza  on
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 g. 282_rendering 07

view main subway hall
4.5   3D visualiza  on
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 g. 283_rendering 08

night view from north-east
4.5   3D visualiza  on
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 g. 284_rendering 09

night view from south
4.5   3D visualiza  on

CHAPTER IV  MAIN DESIGN PROPOSAL

 120



 g. 285_plan - topview   m = 1:2000

area topview   m = 1:2000
4.6   plans and sec  ons
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 g. 286_plan - level +1   m = 1:500

 oorplan - level +1 (roof garden)   m = 1:500
4.6   plans and sec  ons
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 g. 287_plan - underground   m = 1:2000

 oorplan - level -1 (main subway hall)   m = 1:2000
4.6   plans and sec  ons
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restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas

N



 g. 288_plan - level -1 (main entrance hall)   m = 1:500

 oorplan - level -1 (main subway hall)   m = 1:500
4.6   plans and sec  ons
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restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas

new built areas

deleted areas

N



 g. 289_plan - level -1 (entrance no. 19)   m = 1:500

 oorplan - level -1 (entrance No. 19)   m = 1:500
4.6   plans and sec  ons
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restricted areas

semi-public space (only with  cket)

public space (without  cket)

shopping areas

new built areas

deleted areas

N



 g. 290_plan - sec  on A-A   m = 1:500

sec  on A-A   m = 1:500
4.6   plans and sec  ons

CHAPTER IV  MAIN DESIGN PROPOSAL

 126



 g. 291_resume - chapter IV

 127

4.7   main design résumé

CHAPTER IV  MAIN DESIGN PROPOSAL

The Voronoi algorithm is an approved remedy in the architectural design process 
in terms of subdividing space e   ciently. In our special case, the design intended 
to readjust and modify the areas of Renmin Park in order to establish a structural 
and visual connec  on between subway system and park. One condi  on though 
had to be ful  lled: the amount of green zones was not necessarily to be altered.

The speci  c analysis of the useability of each and every single green area, the 
de  ni  on of the directly in  uenced zones by the subway hub and the extrac  on 
of their center points, provided us with the necessary parameters to readjust the 
area‘s geometry via the Voronoi algorithm. 

By using the orginal center points of the green areas for our calcula  on, the new 
system s  ll corresponds to its original spa  al posi  on. Nevertheless, the speci  c 
size of the areas and their arrangement to each other, were now geometrically 
op  mized. The interpreta  on of the Voronoi cells as occupied space and the area 
inbetween as circula  on space, helped us to connect the abstract output of the 
theore  cal method with the tangible architectural design and the form-  nding 
process.

We considered the in  uence of intui  ve design ideas based on the observa  ons 
on site as very important for the project‘s further development. In order to re-
inforce the metaphor of Renmin Park as “the green lung of Shanghai“ we used 
the shapes of leafs and buds to generate a con  nuous structure which evolves 
from the Voronoi algorithm. Concerning the idea of the three-dimensional de-
forma  on of certain parts of the pa  ern, we focused on developing a slightly 
upraising landscape structure in order to antagonize the gigan  c heights of the 
surrounding buildings.

The green panels of the leaf and bud construc  ons emphasize the idea of the 
con  nuous landscape and blur the limits between nature and architecture. The 
main goal of the design was to generate architecture with a high recogni  on 
value based on its spectacular shapes and the ability of integra  ng itself into the 
green area and recrea  on concept of Renmin Park.

ral

he
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CHAPTER V  SOLUTION STATEMENTS

This chapter focuses on the encountered problems on site 
and our solu  ons for each and every one of them. Every 
page contains a compact review of one speci  c problem de-
pic  ng its posi  ve and nega  ve characteris  cs, as well as a 
three-dimensional diagram explaining the architectural im-
provements inbased on our new design.
A detailed comparison between the current situa  on and 
our architectural design,  nally gives us an important feed-
back about the e   ciency of our project. 
The method as well as the form-  nding process, are strongly 
related to the detailed site analysis and the prevailing pro-
blems, as the main purpose consists in genera  ng a clear 
architectural language which re  ects the speci  c needs of 
the site.



 g. 292_op  miza  on of ubran connec  ons

 g. 210_problem I - urban barriers

improvement of urban connec  ons
5.1   solu  on statement of problem I - urban barriers
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SPECIFIC IMPROVEMENTS
• enhancement of Renmin Park‘s con-

nec  vity by dele  ng the majority of 
the fences

• increment of Renmin Park‘s accessi-
bility by crea  ng addi  onal entran-
ces within the area

• expansion of the park areas to the 
Island by the transi  on areas of the 
new designed roof garden 

deleted urban barriers

exis  ng entrances to the park / main 
entrance / new addi  onal entrances 

protec  on of non-public areas

fences do not limit the view

free access to park is constrained

fences do not have a real safety func  on

roof garden is sealed o   from Renmin Park

gates were originally constructed to facilitate 
the collec  on of an entrance fee for accessing 
the park

regula  ng the motor vehicle tra   c



 g. 293_op  miza  on of structural connec  ons

 g. 216_problem I - connec  vity between hub & park

improvement of the structural connec  ons
5.2   solu  on statement of problem II - connec  vity between subway hub & park
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op  mized
viewport angle

SPECIFIC IMPROVEMENTS
• enhancement of the visual connec-

 on between the underground ent-
rance hall and Renmin Park

• improvement of the natural illumi-
na  on inside the subway areas

• the organic architecture and the new 
adjusted green areas merge into one 
con  neous space

• improved overview of Renmin Park 
• various new pathways enhance the 

connec  on between hub, park and 
roof garden

connec  on between subway hub & park

improved overview 
of Renmin Park from 

the roof garden

circuitous pathways between subway hub and 
park

gallery is just a transi  on area without any spe-
cial func  ons and is missused as a homleless 
shelter in the cold periods of the year

food shops below gallery do not get any sun-
light and need ar   cial illumina  on

intervisibility between subway hub and park

park remains unno  ced



 g. 294_op  miza  on of the ver  cal connec  vity

 g. 219_problem III - roof garden accessibility

improvement of the ver  cal connec  vity
5.3   solu  on statement of problem III - roof garden accessibility
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direct connec  on 
to the underground 

entrance hall via 
escalators

connec  on between roof garden and the 
escalators

SPECIFIC IMPROVEMENTS
• the escalators establish a ver  cal 

connec  on between roof garden 
and the main subway hall under-
ground

• the ver  cal connec  on improve the 
accessibility of the roof garden‘s spe-
cial func  ons

• the escalators are hidden and pro-
tected by the organic design of the 
roof construc  on

• the escalators allow a fast connec-
 on to the subway system

exis  ng connec  ons are not obvious

monotonous design of the roof garden 

roof garden is an extension of the park

direct connec  on to subway hub is missing

the area is not u  lized to its full poten  al



 g. 222_problem III - roof garden accessibility (Island)

 g. 295_op  miza  on of roofgarden accessibility from Island

improvement of the connec  on between Island & roof garden
5.3   solu  on statement of problem III - roof garden accessibility
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SPECIFIC IMPROVEMENTS
• establishment of an e   cient direct 

connec  on between underground 
passage and roof garden

• enhancement of the Island‘s circula-
 on space by dele  ng exit 5

• alternate connec  on from East Nan-
jing Road & Jiujiang Road crossways 
to the roof garden is s  ll available

• new direct connec  on to the bus 
stop at Jiujiang Road from both, the 
Island and the roof garden.

circuitous & overcrowded connec  on

connec  on between Island & roof garden

improved circula  on space of the Island

Island

underground 
passage

long wai  ng intervals at the crossways

circuitous connec  on above ground between 
East Nanjing Road and roof garden

e   cient noise reduc  on due to the lowered 
surface of the Island

urban barrier on West Nanjing Road 

addi  onal connec  on 
above ground

e   cient direct 
connec  on above 

Jiujiang Road

urban barriers worth to be kept



 g. 225_problem IV - entrance dimensions

 g. 296_op  miza  on of the entrance dimensions

improvement of the entrances dimensions in rela  on to their frequencies
5.4   solu  on statement of problem IV - entrance dimensions
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Exit 7 
6,92 %

Exit 6 
5,29 %

Exit 19 
18,96 % + 0,44 % (Exit 5)

14,70 m

Island

Underground 
Passage

deleted 
Exit 5

SPECIFIC IMPROVEMENTS
• new roof construc  ons for exit 19 

and exit 6 according to the organic 
forms of the wing geometries

• enlargement of exit 19 to handle 
the crowd coming from the under-
ground passage

• break-o   of the redundant exit 5

amount of people who are entering / 
leaving the subway system

short distances between the crowded under-
ground passage and the subway entrances
diameters of exit 19 and exit 5 have no rela  -
on to the amount of people who are passing 
through
exit 5 is redundant due to its very low 
frequency 



 g. 228_problem V - useability of park areas

 g. 297_op  miza  on of park areas

segmenta  on and e   cient orienta  on of Renmin Park 
5.5   solu  on statement of problem V - useability of park areas
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SPECIFIC IMPROVEMENTS
• enhanced geometrical design achie-

ved through the in  uence of the glo-
bal a  ractor point

• be  er accessibility of the subway 
hub

• improved circula  on space within 
the park area

• establishment of transi  on areas  
surrounding the subway hub

• no misleading dead-ends in the 
park‘s periphery 

the park‘s periphery is limited by the walkway 
in front of the subway hub. 

the pathway system and the green areas of the 
park appear to be randomly arranged

entertainment factor of the amusement park

accessibility of the problema  c park area is li-
mited (just two entrances)

various func  ons within the park areas

pathways which lead to the hub are dead ends, 
obstructed by the fences.

problem zone

newly a  racted pathway system

transi  on areas between roof garden 
and park

deleted urban barriers

urban barriers worth to be kept



 g. 298_reduc  on of noise pollu  on

 g. 230_problem VI - acous  cs

reduc  on of noise pollu  on
5.6   solu  on statement of problem VI - acous  cs
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reloca  on of the
amusement park

(original noise sorce 
71,70 dB)

noise sorce
Xizang Zhong Road

63,90 dB

signi  cant reduc  on of
noise pollu  on - 

roof garden noise sorce
Nanjing Road

75,70 dB

SPECIFIC IMPROVEMENTS
• reduc  on of the noise pollu  on of 

Middle Xizhang Road
• reloca  on of the noisy amusement 

park
• the green panels of the roof const-

ruc  on with its acous  c insula  on 
symbolize a visual three dimensional 
extension of Renmin Park 

• the roof construc  on is a visual bar-
rier, separa  ng the special func  ons 
of the roof garden from the high traf-
 c of the surrounding streets 

no protec  on against tra   c noise

monotonous area design of the roof garden 

great area overview from elevated roof garden

posi  on of the amusement park

the high poten  al of the area is just par  ally 
performed
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5.7   résumé

CHAPTER V  SOLUTION STATEMENTS

Chapter V highlights the design‘s high poten  al and focuses on showing spe-
ci  c improvements of the site‘s current problems. The proposed solu  ons are 
all originated in the main design concept and can be devided into constructural 
solu  ons and solu  ons which enhance the site‘s accessibility and connec  vity. 

CONSTRUCTURAL SOLUTIONS

The two leaf-like main roof construc  ons are a visual three-dimensional exten-
sion of Renmin Park and transform it, together with the Island  and the subway 
hub, into one con  nuous organic space. Furthermore, their acous  c insula  on 
panels notably reduce the heavy noise pollu  on on the roof garden, caused by 
the heavy motor vehicle tra   c on Middle Xizhang Road.

ACCESSIBILITY/CONNECTIVITY SOLUTIONS

The new pathways and green areas guarantee be  er accessibility to the subway 
hub as well as improved circula  on space within the park area due to their clear 
orienta  on towards the global a  ractor point. The newly applied transi  on are-
as prevent space limita  ons and misleading dead-ends in the park‘s periphery 
and connect the subway hub‘s geometry with the surrounding park.
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CHAPTER VI  ADDITIONAL CONCEPTS & DESIGN FAILURES

The main design proposal of chapter IV was not the only 
concept we developed. The following chapter introduces 
two addi  onal design approaches including their di  erent 
focal points and the reasons why they were discarded.
The  rst addi  onal design mainly focuses on reinterpre-
 ng the collected data of the entrance/exit frequencies of 

the subway system by using di  erent magne  c  eld simu-
la  ons. Several pa  ern itera  ons according to the book “A 
Pa  ern Language“ are combined to a mul  -layered abstract 
system which shows one possible way of dividing the area 
into occupied space and circula  on space.
The second addi  onal design takes up the idea of redirec-
 ng the surrounding urban in  uences to a global a  ractor 

point which in turn becomes the new center of the subway 
hub. This design process is based on a subdivision of Renmin 
Square into several itera  on steps and primarily focuses on 
op  mizing the site’s circula  on paths.
Both design approaches are very radical concepts in the way 
of dealing with exis  ng structures on Renmin Square. They 
make a clean sweep concerning current pathway systems 
and social func  ons and try to apply a fully new global ar-
rangement of occupied space and circula  on space.



 g. 301_vector  eld (vortex)

 g. 300_loca  ng the input points of the tra   c system
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loca  ng the vortex input-points  from the tra   c access system
6.1   concept I - magne  c  eld displacement

CHAPTER VI  ADDITIONAL CONCEPTS & DESIGN FAILURES

EXIT 11
 3,33 %

EXIT 10 
 0,33 %

EXIT 9 
 3,56 %

EXIT 8
 2,15 %

EXIT 7a
 6,24 %

EXIT 6
 4,77 %

EXIT 5
 0,39 %

EXIT 19
 17,09 %

EXIT 20
 1,12 %

EXIT 12 
 0,33 %

EXIT 14
 5,18 %

EXIT 16
 2,72 %

EXIT 3
 4,77 %

EXIT 2
 3,35 %

EXIT 1
 3,56 %

EXIT 18
 0,76 %

EXIT 17
 1,29 %

EXIT 15
 7,86 %

BUS STOP 1
 2,97 %

BUS STOP 2
 1,24 %

BUS STOP 3
 2,07 %

BUS STOP 4
 2,07 %

In order to generate a magne  c  eld se-
veal input parameters have to be located 
on site.
The subway entrances and the bus sta-
 ons symbolize the tra   c access points 

of Renmin Square. Therefore their posi-
 ons are calculated in order to use them 

as vortex center points in the magne  c 
 eld simula  on.

According to the detailed site analysis 
the entrance and exit frequences will be 
transformed into speci  c roata  on para-
meters for the vectors.

tra   c access points / subway entrances



 g. 302_data sheet - tra   c

 g. 301_vector  eld (vortex)

calcula  on of the vortex rota  on value (tra   c access system)
6.1   concept I - magne  c  eld displacement
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The spread sheet to the le   illustrates 
the transla  on of the intensity values 
into vortex rota  on values. The intensity 
percentages are equivalent to a certain 
roa  on value between 3.1416 (100%) 
and 0 (0 %).

By rota  ng a vector it is possible to con-
trol the type of singularity. That means:

-   PI (3.142) or -PI (-3.142) is an a  ractor  
    or a sink
-   O is a source / repulsor
-  -PI/2 (-1.571) is a clockwise vortex
- PI/2 (1.571) is a couter-clockwise      
    vortex
-  Inbetween values give all sorts of spi-
    rally goodness

1 (Xizang Zhong Road) 11,38% 11,38 1,7877
2 (Urban Planning Museum) 3,71% 3,71 0,5833
3 (Xizang Zhong Road) 5,29% 5,29 0,8303
5 (West Nanjing Road) 0,44% 0,44 0,0686
6 (West Nanjing Road) 5,29% 5,29 0,8303
7 (West Nanjing Road) 6,92% 6,92 1,0877
7b (New World Shopping Center) 3,63% 3,63 0,5696
8 (West Nanjing Road) 2,38% 2,38 0,3740
9 (West Nanjing Road) 3,95% 3,95 0,6210
10 (West Nanjing Road) 0,37% 0,37 0,0583
11 (West Nanjing Road) 3,69% 3,69 0,5799
12 (West Nanjing Road) 0,37% 0,37 0,0583
14 (Hankou Road) 5,74% 5,74 0,9024
15 (Raffle's City Shopping Center) 12,84% 12,84 2,0175
15 (Fuzhou Road) 8,72% 8,72 1,3690
16 (Xizang Zhong Road) 3,01% 3,01 0,4735
17 (People's Park) 1,29% 1,29 0,2024
18 (People's Park) 0,76% 0,76 0,1201
19 (West Nanjing Road) 18,96% 18,96 2,9783
20 (Xizang Zhong Road) 1,25% 1,25 0,1956

3,1416 3,1416

Vortex Rotation [rad]Subway Entrance / Exit Intensity [%] Percentage Value Lower Rotation Limit [rad] Upper Rotation Limit [rad]

DATA SHEET
Vortex Rota  on - Tra   c Access System

Subway Entrances / Exits & Bus Stops

1 (Bus Stop Park Hotel) 2,97% 2,97 0,4671

2 (Bus Stop West Nanjing Road) 1,24% 1,24 0,1949

3 (Bus Stop Xizhang Zhong Road) 2,07% 2,07 0,3248
5 (Bus Stop People's Ave) 3,56% 3,56 0,5599

Vortex Rotation [rad]Bus Stop Intensity [%] Percentage Value Lower Rotation Limit [rad] Upper Rotation Limit [rad]

3,1416 3,1416



 g. 301_vector  eld (vortex)

 g. 303_generated vector  eld (tra   c access points)

magne  c a  ractor  eld diagram of the current tra   c access system
6.1   concept I - magne  c  eld displacement
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The diagram to the le   shows a magne  c 
vector  eld generated by the tra   c ac-
cess points and their speci  c frequences.
The strength of a point‘s frequency value 
controls the amount of in  uence to the 
vectors and the grade of rota  on.
The generated pa  ern contains turbu-
lance areas which are mul  -in  uenced 
be several input points and areas with 
a uniform vector orienta  on. These are-
as can be interpretated as less a  racted 
addi  onal zones of the tra   c access sys-
tem.

tra   c access points / vortex points



 g. 304_urban a  ractors   m = 1:3000

loca  ng the vortex input-points from the urban a  ractor system
6.1   concept I - magne  c  eld displacement
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An urban a  ractor point is located at 
certain buildings and streets of the Ren-
min Square area that correspond directly 
with the urban system of Shanghai.
Because of sociological and cultural 
needs people from all over the city are 
ge   ng a  racted by these points, inde-
pendent from their loca  on in the urban 
network.
The de  ni  on of the points is related to 
local research and observa  ons on site.

ATTRACTOR POINTS (  xed geometries)

1)    Ra   e‘s City Shopping Center
2)    New World Shopping Center
3)    IMAX Cinema Center
4)    Grand Cinema
5)    Museum of Contemporary Arts
6)    Shanghai Art Museum
7)    Urban Planning & Exhibi  on Hall
8)    Shanghai Na  onal Museum
9)    Grand Theatre
10)  Barbarossa Cocktail Bar
11)  Amusement Park

ATTRACTOR POINTS (street systems)

12)   Pedestrian Area West Nanjing Road
13)   Shopping Street East Nanjing Road
14)   Shopping Street Fuzhou Road
15)   Food Street Jiujiang Road
16)   Food Street Huanghe Road

1

2

3

4

5

6

7

8
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 g. 305_data sheet - urban

 g. 306_data sheet - urban a  ractors

calcula  on of the vortex rota  on value (urban a  ractor system)
6.1   concept I - magne  c  eld displacement
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By rota  ng a vector it is possible to con-
trol the type of singularity. That means:

-   PI (3.142) or -PI (-3.142) is an a  ractor  
    or a sink
-   O is a source / repulsor
-  -PI/2 (-1.571) is a clockwise vortex
- PI/2 (1.571) is a couter-clockwise      
    vortex
-  Inbetween values give all sorts of spi-
    rally goodness

1 (Raffle's City Shopping Center) 13,22%
2 (New World Shopping Center) 9,03%
3 (IMAX Cinema Center) 1,56%
4 (Grand Cinema) 1,37%
5 (Museum of Contemporary Arts) 0,81%
6 (Shanghai Art Museum) 1,29%
7 (Urban Planning & Exhibition Hall) 2,90%
8 (Shanghai National Museum) 2,58%
9 (Grand Theatre) 2,26%
10 (Barbarossa Cocktail Bar) 0,16%
11 (Amusement Park) 1,13%

1 (Pedestrian Area East Nanjing Road) 24,19%
2 (Shopping Street West Nanjing Road) 15,32%
3 (Shopping Street Fuzhou Road) 11,29%
4 (Food Street Jiujang Road) 4,84%
5 (Food Street Huanghe Road) 8,06%

15000
9500
7000

Intensity

8200
5600

5000
3000

1600
1400

100
700

970
850
500
800

1800

Urban Attractors & Connectors ~ People / Day

1 (Pedestrian Area East Nanjing Road) 24,19% 24,19 3,1416
2 (Shopping Street West Nanjing Road) 15,32% 15,32 2,4061
3 (Shopping Street Fuzhou Road) 11,29% 11,29 1,7729
4 (Food Street Jiujang Road) 4,84% 4,84 0,7598
5 (Food Street Huanghe Road) 8,06% 8,06 1,2664

Vortex Rotation [rad]

3,1416 3,1416

Street Intensity [%] Percentage Value Lower Rotation Limit [rad] Upper Rotation Limit [rad]

DATA SHEET
Vortex Rota  on - Urban A  ractor System

Street Systems

Fixed Geometries

1 (Raffle's City Shopping Center) 13,22% 13,22 2,0768
2 (New World Shopping Center) 9,03% 9,03 1,4183
3 (IMAX Cinema Center) 1,56% 1,56 0,2457
4 (Grand Cinema) 1,37% 1,37 0,2153
5 (Museum of Contemporary Arts) 0,81% 0,81 0,1266
6 (Shanghai Art Museum) 1,29% 1,29 0,2026
7 (Urban Planning & Exhibition Hall) 2,90% 2,90 0,4559
8 (Shanghai National Museum) 2,58% 2,58 0,4052
9 (Grand Theatre) 2,26% 2,26 0,3546
10 (Barbarossa Cocktail Bar) 0,16% 0,16 0,0253
11 (Amusement Park) 1,13% 1,13 0,1773

3,1416 3,1416

Vortex Rotation [rad]Geometry Intensity [%] Percentage Value Lower Rotation Limit [rad] Upper Rotation Limit [rad]

Approximated Human Density



 g. 301_vector  eld (vortex)

 g. 307_generated vector  eld (urban a  ractors)
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magne  c a  ractor  eld diagram of the current urban a  ractor system
6.1   concept I - magne  c  eld displacement
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According to the principles of the tra   c 
access-magne  c  eld the diagram to the 
le   shows the speci  c vector orienta  on 
caused by urban a  ractor areas.
High turbulance areas can be interpre-
ted as important zones which are in  u-
enced by two or more a  ractor points. 
They symbolize the rough geometrical 
boarders of certain areas within Renmin 
Square to represent the social needs of 
the city caused by the urban environ-
ment.

urban a  ractors / vortex points



 g. 308_generated vector  eld (combina  on)

 g. 301_vector  eld (vortex)

magne  c a  ractor  eld diagram - combina  on of current tra   c access system & urban in  uences
6.1   concept I - magne  c  eld displacement
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The diagram to the le   shows a com-
bined magne  c  eld, including the vector 
deforma  ons caused by the tra   c access 
system and the urban a  ractor system.
It represents the rela  onship between 
the local condi  ons of Renmin Square 
Subway Area and the social in  uence by 
the surrounding urban network.

tra   c access points / vortex points

urban a  ractors / vortex points



 g. 311_generated vector  eld (urban a  ractors)

 g. 309_generated vector  eld (tra   c access points)

 g. 312_heigh a  racted areas (urban a  ractors)

 g. 310_heigh a  racted areas (tra   c access points)

 g. 301_vector  eld (vortex)

magne  c a  ractor  eld diagram - combina  on of current tra   c access system & urban in  uences
6.1   concept I - magne  c  eld displacement
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The di  erent interpreta  ons of High At-
tracted Areas show that the urban at-
tractor system is deverging from the local 
tra   c system. 
The bus sta  ons and the subway ent-
rances generate a high a  racted  eld at 
the boarders of Renmin Square while the 
green areas of the park mostly persist as 
non-a  racted „gray space“.
For this reason the posi  ons and a  rac-
tor values of the tra   c system have failed 
in achieving the needs of the city. 
In order to  nd a proper new solu  on for 
dividing the space of Renmin Square, we 
used the pa  ern of the urban a  ractor 
system as a direct reference to the needs 
of the city. The goal was to generate se-
veral di  erent zones which can be further 
analysed and subdivided.



 g. 313_speci  c pa  ern tree

genera  ng a speci  c pa  ern tree
6.2   concept I - pa  ern language
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In order to generate a complex func  on 
diagram we generated a pa  ern tree ac-
cording to the book „A Pa  ern Langua-
ge“. Most of the pa  erns were directly 
extracted from the book‘s pa  ern voca-
bulary, some of them were adjusted ac-
cording to the speci  c func  ons of the 
site.

„At the core of the book is the point that 
in designing their environments people 
always rely on certain ‚languages‘, which, 
like the languages we speak, allow them 
to ar  culate and communicate an in  nite 
variety of designs within a formal system 
which gives them coherence. [...]
The pa  erns are ordered, beginning with 
the very largest, for regions and towns, 
then working down through neighbour-
hoods, clusters of buildings, buildings, 
rooms and alcoves, ending  nally with 
details of construc  on.
This order, which is represented as a 
straight linear sequence, is essen  al to 
the way the language works. [...] What 
is most important about the sequence, is 
that it is based on the connec  ons bet-
ween the pa  erns. Each pa  ern is con-
nected to certain ‚larger‘ pa  erns which 
come above it in the language; and to 
certain ‚smaller‘ pa  erns which come 
below it in the language. The pa  ern 
helps to complete  those larger pa  erns 
which are ‚above‘ it, and is itself comple-
ted by those smaller pa  erns which are 
‚below‘ it.“ 16



 g. 312_heigh a  racted areas (urban a  ractors)

 g. 314_diagram - pa  ern itera  on I

genera  ng pa  ern itera  on I
6.2   concept I - pa  ern language
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The  rst itera  on of the Pa  ern Tree is 
dividing the site in two main areas which 
are both directly related to the needs of  
the city and to the a  ractor points of the 
urban network.
The Heigh A  racted Areas are marking 
the zones of high urban in  uence and 
density at Renmin Square. They further 
symbolize zones of strong social interac-
 ons on site and a connec  on to the so-

ciological  func  ons of the buildings and 
areas in the urban neighbourhood.
The Neutral Gray Space is less in  uenced 
by the urban a  ractors and works there-
fore as a connec  on between the high at-
tracted areas and and as a hub between 
the access points to the underground 
subway area and the social ac  vi  es on 
the urban level above ground.
The division lines of both areas represent 
the boarder between two di  erent kinds 
of space in the same way like a subway 
entrance does. In order to re  ne Pa  ern 
I it is necessary to use the local system of 
exis  ng subway access points in the next 
intera  on step and combine it with the 
new de  ned urban network of Pa  ern I.

Neutral Urban Gray Space

High A  racted Space



 g. 315_diagram - pa  ern itera  on II (isopoten  al lines)

 g. 316_diagram - relocated subway entrances

genera  ng pa  ern itera  on II
6.2   concept I - pa  ern language
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Because of our previous analysis with 
magne  c  elds, the loca  on of the ent-
rances to the subway sta  ons and the 
bus stops need to have a direct rela  on 
to the urban needs.
Therefore we relocated them at the boar-
ders between Neutral Urban Gray Space 
and the High A  racted Areas in order to 
generate a crossover between these two 
di  erent urban systems.
The entrance frequencies of our research 
on site are based on the surrounding 
local condi  ons. A  er changing the lo-
ca  on these values are no longer signi  -
cant.
In this step we generated a magne  c  eld 
by using the new located tra   c points as 
charges with uniform values. The resul-
 ng Isopoten  al Lines simulate the new 

local tra   c system in rela  on to the ur-
ban needs.



 g. 318_diagram - isopoten  al gray space

 g. 317_diagram - pa  ern III (overlay of pa  ern I & II)

genera  ng pa  ern itera  on III
6.2   concept I - pa  ern language
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The Isopoten  al Gray Space is located 
inbetween the magne  c  elds which 
are generated bey the relocated uniform 
tra   c a  ractors.
Similar to the previous magne  c simula-
 on of the urban needs, the isopoten  al 

lines of this diagram show areas of heigh 
density and a  rac  on as well as the Lo-
cal non-a  racted Gray Space that con-
nects the heigh a  racted areas.
Pa  ern I and Pa  ern II are combined in 
order to generate a new output pa  ern 
which simulates the combined needs of 
the urban network and the local tra   c 
system.

high a  racted space (pa  ern I)

neutral urban gray space (pa  ern I)

isopoten  al gray space (itera  on II)

exis  ng green areas



 g. 317_diagram - pa  ern III

 g. 319_concept rendering 01  g. 320_concept rendering 02

 g. 321_concept rendering 03  g. 322_concept rendering 04

three dimensional development
6.2   concept I - pa  ern language
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In order to get three dimensional infor-
ma  on from Pa  ern II the isopoten  al 
lines are interpreted as height lines. The 
resul  ng 3D surface is then combined 
with pa  ern I. The Neutral Urban Gray 
Space and the Isopoten  al Gray Space 
are cu  ed out from that surface in or-
der to create a Combined Woven Space 
which covers the Heigh A  racted Areas.
So  the generated 3D system is based 
on four di  erent layers as a result of the 
needs of the urban environment and the 
local tra   c situa  on.
The site is divided in di  erent parts of dif-
ferent scale ready to be subdivided in the 
further itera  on steps.
As we showed in our Pa  ern Tree the-
se areas should provide space for social 
func  ons, local public infrastructure and 
mul  -layered recrea  on zones.



 g. 324_Loca  on of the global a  ractor point

 g. 323_diagram - redirec  ng the urban in  uences

redirec  ng the urban in  uences
6.3   concept II - space subdivision

CHAPTER VI  ADDITIONAL CONCEPTS & DESIGN FAILURES

 151

According to the diagram on page 86 the 
centerpoint with its neutral posi  on to 
the subway access areas works as the 
ini  al parameter for the design concept.
The  ve main urban in  uence areas 
which are de  ning the zones of high hu-
man density at the boarders of Renmin 
Square are redirected to the center point 
of the subway system.
The ubran in  uences are now focused 
on a mutual point at the site in order to 
generate a new centralized subway hub.

areas of urban in  uence

neutral urban environment

subway hub - 
center point



 g. 323_diagram - redirec  ng the urban in  uences

 g. 325_diagram - primary circula  on space

primary circula  on space
6.3   concept II - space subdivision
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The urban in  uences de  ne the boar-
ders of the primary circula  on system. 
This system is op  mized for accessing 
the subway areas underground and the 
primary urban occupied space which lies  
inbetween.
The red coloured area around the de  -
ned center point works as the new hub 
to lead people from the di  erent urban 
environments e   ciently to the subway 
tra   c system and the other way around.
In this itera  on step important exis  ng 
buildings have been considered while 
buildings and areas which are not wor-
king with the new system were erased.

integrated exis  ng buildings

erased exis  ng buildings

primary circula  on space

primary occupied space



 g. 325_diagram - primary circula  on space

 g. 326_diagram - secondary circula  on space

secondary circula  on space
6.3   concept II - space subdivision
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The sub-centers of the primary occupied 
space are connected to important loca-
 ons of the surrounding urban network 

and to every other sub-center on the site 
in order to generate a second circula  on 
system above ground.
The new network is able to direct people 
to certain points and special func  ons on 
site or can be used as an urban shortcut 
system to e   ciently transit from one ur-
ban loca  on to another.

urban sub-centers

primary occupied space



 g. 326_diagram - secondary circula  on space

 g. 327_diagram - secondary circula  on space (further development)

secondary circula  on space
6.3   concept II - space subdivision
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The resul  ng secondary ocupied space 
works as transi  on area between the pri-
mary tra   c space, the park and special 
func  on zones and the secondary tra   c 
system which establishes the connec  on 
to the urban environment.
In the next step the secondary ocupied 
space will be deformed in three dimen-
sions for being able to connect the di  e-
rent height levels of the site.

secondary ocupied space

secondary circula  on space

urban sub-centers



 g. 328_3D diagram - func  ons

func  on diagram
6.4   concept II - three dimensional deforma  on
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lowered park area (connec  on 
between subcenter and hub)                     

park area with direct 
connec  on to subway line 2                       

lowered park area (connec  on between
 subcenter and hub main entrance)                      

integra  ng exis  ng Chinese garden

park area (acous  c boarders to the road)                       

subcenter with direct connec  on to subway line 2                       

lowered public space (main subway entrance)                       

visual connec  on to the underground subway hub                       

“landscape eleva  on“ (space for new Urban Planning Museum)                       

visual connec  on to the underground subway hub                       

lowered public space (connec  on to East Nanjing Road)                       

elevated park area (ar   cial landscaping)      

op  cal connec  on to the underground subway hub 

“landscape eleva  on“ (space for new Urban Planning Museum)                      

park area (acous  c boarders to the road)                   

public representa  ve corner
(reposi  oning „Wusa-Monument“)                       

lowered park area (connec  on between
 subcenter and park area below)                   

extension of the exis  ng Chinese
garden along the wall                   
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6.5   résumé

CHAPTER VI  ADDITIONAL CONCEPTS & DESIGN FAILURES

The simula  on  of the collected site parameters via magne  c  elds in the  rst 
concept showed an abstract di  eren  a  on of highly and low in  uenced areas of 
Renmin Square. Therefore, the diagrams worked well as a tool for analyzing and 
reinterpre  ng the numeric data in order to transform it into visual outputs.

Addi  onally, the generated pa  ern tree, which was considered the theore  cal 
spine of the design process, provided us with speci  c knowledge about the site’s 
social needs and their  hierarchies and importance in the global urban system.

Nevertheless, the design a  empt failed in terms of transla  ng the method into a 
precise architectural language. Diagrams and simula  ons could not be interpre-
ted one-to-one as geometrical input for the form-  nding process. The method 
and the actual development of architectural forms have to be separate processes 
in the design. 

The same applies to the second design concept: the redirec  on of urban in  u-
ences and the subdivision of space by connec  ng certain sub-centers, do not 
generate buildable architecture. It is a way to classify the area according to the 
social forces of the urban environment.

For this reason, the itera  on steps of both concepts have to be seen as three-
dimensional diagrams of the respec  ve design method and cannot be interpre-
ted as architectural space con  gura  ons. They are rather  a three-dimensional 
mul  -layered mirror image of the current con  gura  on of Renmin Square, which 
helps to understand the needs of the site but does not answer the ques  on of 
 nding new architectural solu  ons.

In addi  on to that, both design proposals neglect special areas of the current 
site which are de  nitely worth to be preserved. Making a clean sweep of Renmin 
Square is most probably not the right way to e   ciently enhance this special area 
with all its di  erent in  uences and characteris  c features.
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 g. 001_Oriental Pearl Tower
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EPILOGUEE

In a special area like Renmin Square, with all its di  erent urban layers, it is impossible to 
 nd new and e   cient architectural solu  ons by just following a linear design process. Ana-

lysis and design method, the two main focal points of this thesis, are in  mately intertwined 
and cannot be dealt with separately. Ideas, percep  ons and failures from one process, au-
toma  cally in  uence the other. Working in a team allowed us to focus simultaneously on 
these important processes and to constantly discuss and redevelop them.

The high human density in the subway areas, the special sociological meaning of Renmin 
Park for the en  re city, the mixture of special func  ons within the site and the cultural and 
touris  c in  uences of the surrounding environment, create a high grade of complexity and 
made it necessary to start by understanding every single layer of the system before being 
able to discover its main architectural problems. For the speci  c site analysis we put special 
emphasis on 2D and 3D diagrams which formed the basis of and provided essen  al know-
ledge for the further project development.

The two discarded design concepts helped us to uncover the problems and di   cul  es of 
such complex systems. We therefore decided to deal with the theore  cal design method 
and the actual form-  nding process in two individual steps: 

The magne  c  eld simula  ons and the idea of redirec  ng the urban in  uences gave us the 
necessary insight on how to transmute the collected data within a parametric system. This 
informa  on was then used to enhance the site‘s geometry in the future design process 
which, in turn, led to an improved sociological status of the site.

In our opinion, methods are not necessarily de  ning the architectural form. Based on the 
site parameters, they are describing the abstract skeleton behind the design. Design me-
thods represent theories which help to overcome architectural problems. Buildable ar-
chitecture arises from interpre  ng the method‘s output in rela  on to the speci  c future 
needs of the site. 

In our case, the Voronoi algorithm provided us with a new theore  cal arrangement of oc-
cupied and circula  on space, which is s  ll related to the site‘s original geometry. By com-
bining this data with a strong design metaphor, we were able to create architecture, which 
solves the site’s main problems and op  mizes the important rela  onship between the sub-
way system and the park areas. 
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