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The Campina terrain remained agricultural 
until 1964. From 1967, a set of buildings 
for dairy production was constructed. The 
industrial campus was built as a small 
community with all the necessary support-
ing programs (fig1). The Campina factory 
has been running well and productive for 
decades. During this time, buildings also 
expanded in a dynamic way. Now all pro-
duction activities have been stopped and 
buildings are abandoned. This report focus-
es on the researching of existing value and 
how to transform Campina factories without 
losing its values.  

First, the research focus on the status of the 
existing structure. By analyzing the typolo-
gies and qualities, we can get the filter of 
judging building value. Then in order to keep 
a certain density of the industrial area, re-
search was conducted about building upon 
existing structures. The research will pro-
vide some guidance about how to transform 
building within the building.

The transformational design was executed 
on different scale levels:  

On the urban (canal zone) level, the main 
purpose is to improve the structure of the 
city. For now, the city was divided into piec-
es, a residential zone, and an industrial zone 
which are very easy to be distinguished. 
With the industrial program fading away, the 
transformational design of the new struc-
ture is to melt the boundary of the industrial 
zone with new planning. So from the canal 
to residential, there is a transition in the in-
dustrial zone. Above the canal, there is also 
a bridge system designed to strengthen the 
public area. 

On the Campina terrain level, the concept of 
urban transition realizes by divide new zon-
ing with not very clear border. Although the 
boundary is not well defined, the character 
of each zone is distinguishing. Another idea 
of expansion is generated to re-develop the 
original factories. Horizontal expansion of 
existing building complete the zoning idea, 
vertical expansion creates new space on top 
of existing buildings which are towards to 
the canal. 

On the individual building level, the transfor-
mation design gives every building a gen-
eral strategy. Then, I especially zoom at the 
transformation design of the milk factory. 
According to the original logic of space, new 
interior space also has a clear zoning. There 
is also a new structure system grows from 
inside of the milk factory, until the top of the 
existing structures. 

After transformational design, the Campina 
terrain will become a transition area be-
tween the canal and the residential area. 
The combination of new and old shows the 
respect for former industrial buildings, but 
also make them reborn.  

ABSTRACT
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fig. 1 
Bird view of Campina terrain
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fig. 2 
Street view of Campina terrain
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fig. 3 
Main buildings
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INTRODUCTION
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Introduction - Canal zone level (Overview)

Key words: Campina terrain, canal zone, 
bridge system, urban structure, zoning, 
public to private transition, building upon, 
old & new relationship.

Background

The Campina terrain was a very important 
production place of dairy industry in Eind-
hoven. In the context of mass production 
and exportation, the factory continued to 
expand itself in the past decades. 

Campina terrain locates at the intersection 
point of the canal and the ring road of Ein-
dhoven (fig4). Due to the unique location of 
Campina, it’s very convenient to transport 
their products. The surrounding used to be a 
suburb area, the main landscape character 
is farmland.

With Eindhoven rapidly urbanized, Campina 
terrain has gradually been surrounded by 
urban living blocks. From the perspective 
of urban tissue, the urban tissue of the in-
dustrial zone has a different character from 
other living blocks. Campina terrain is a part 
of the industrial zone and a clear example of 
the urbanization process.

Scale level

In order to make the Campina terrain better 
integrated into the city, the transformational 
design is executed on different scale levels: 
the urban (canal zone) level, the Campina 
terrain level and the level of an individual 
building (milk factory) to demonstrate and 
implement the idea. 

Current situation

Main buildings in the terrain are still in a 
good shape and have a relatively high pres-
ervation value. The interior space, the rhyth-
mic facade and the load bearing structure  

all have clear industrial features. There are 
also some post-additional volumes attached 
to main buildings.

The investigation aims at the necessity and 
potential of preserving these structures. 
Based on removing of some low-quality 
structures, I propose to continue building 
upon them. The Campina factory transforms 
from a horizontal complex building into a 
vertical complex building. 

Research: Historical expansion

Dairy business has its ups and downs, the 
development of factories follows this pro-
cess in a dynamic way. The Campina factory 
expanded itself several times with a loose 
layout due to the most efficient production 
process. But after nearly 90 years of pro-
duction, the factory buildings have been 
abandoned now.

The  Campina factory exists out of multi-
ple buildings built at different times. Each 
of them has a different type of structure. 
Researching on this historical expansion of 
the factory will provide a basis for how to 
renovate current industrial space and to fill 
in the new program. 

Research: Vertical expansion

From the perspective of urban tissue, the 
industrial zone along both sides of the canal 
have a very high building coverage density. 
There is a lack of green area in the field, 
The atmosphere of the environment is not 
suitable for people to stay. On the contrary, 
the meaning of the canal used as transpor-
tation line has gone. Now it has become an 
unused but important artificial landscape for 
Eindhoven city. 

In order to solve the problem of high density, 
research starts from re-organizing the space

A.
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on the ground floor level. By putting these 
volumes on top of original main buildings 
can keep certain density. My research about 
vertical expansion will compare some refer-
ence projects, then analyze the advantages 
of this move. Giving further design some 
feasibility supports.

Design: Canal zone level 

On both riverbanks of the canal district, 
most factories have been lost their origi-
nal programs and been replaced by some 
commercials. Although the industrial zone is 
very close to the central business district of 
Eindhoven, it is still not part of it yet.  

The starting point is to change the role of 
the canal zone, transforming from an indus-
trial area to a business district. In this case,  
more activities and people can be invited to 
this area. The canal zone together with the 

city center and Strijp-S will become an im-
portant public programs belt of Eindhoven 
city.

Design: Campina terrain & 
    Milk factory level

The Campina terrain is a rather exemplary 
area in the canal zone. The starting point is 
to divide the whole industrial area into three 
zones, making a transition from the canal to 
the urban blocks. In the meantime, there is 
also a transition from public to private. Each 
zone has its own characteristics that will be 
showed in the later design.

The volumes are built upon the existing 
factory. That maximizes the use of natural 
landscape resources which improves the 
relationship between the factory and the 
canal. 

fig. 4 
Eindhoven canal zone
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A. Introduction - Campina terrain level

The perspective shifts from the Canal Zone 
to the Campina factory.

Design process

The whole design process of Campina ter-
rain level can be divided into following parts:

1. Introducing some general information 
about the terrain. Then describing the cur-
rent situation about each building.
2. Concluding existing problems about 
terrain based on the observation. Then 
my starting point of transformation. Then 
research question which can provide a the-
oretical basis for further design. 
3. Research about the existing structure. 
4. Research about related references and 
design methods.
5. How does my design translate the idea 
about zoning & transition. 
6. The idea about how old and new touches 
each other, and express my thoughts with 
a model.
7. Completing the design with all the draw-
ings.

1. Introduction
1.1 Historical background

Although the canal was built in the 1840s, 
the Campina terrain remained agricultural 
character until the end of World War II. After 
the war, the canal area was developed and 
the industry has emerged there (fig5). 

From 1953 to 1964, the whole canal zone 
was completely built, including the Campina 
terrain. Program of Campina terrain was like 
a community including an office building, 
canteen, ice cream factory, milk factory,  
milk reception, garage building, boiler house 
, and shop. 

Campina is the place of mass production 
because it has the largest and most mod-
ern milking device in the Netherlands at the 
1960s. It could produce 55 million kg of milk 
per year. Another important part of the pro-
duction is ice creams. About 1 million ice 
creams were made per week. The factory 
delivered 110,000 bottles of milk and other 
products per day. 

fig. 5 
Canal zone in old time
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1.2 Current situation
1.2.1 Surrounding environment 

On the north (canal) side of the terrain, there 
located milk-based buildings. Trucks could 
drive to the sideways of the milk reception 
to deliver milk. Shipping transport by canal 
also happen on this side (fig6). 

On the south side of the terrain, the sur-
rounding environment has green character 
until Augustinianum built in the 1990s. There 
is also a row of trees along the road. 

On the west side, the terrain is enclosed by 
the warehouse building. This large building 
stretched along the entire western terrain 
boundary, giving this part of the site a more 
closed character with facades. The main 
entrance is in the middle of the warehouse 
and office building.

On the east (ringroad) side, the boundary 
was defined by office building, canteen, 
boiler house and a shop. Terrain connects 
to urban ring road on this side, but the also 
bear the noise which produced by the ring 
road. The original main entrance was on this 
side, with a porter.

1.2.2 Layout of terrain

At the beginning of layout design, there are 
some main buildings including milk facto-
ry , ice factory, office building, warehouse. 
They all have customized structure by them-
selves.   

Because of the large area of the terrain, 
these buildings are placed in a very loose 
layout. These components were each well-
spaced to provide sufficient logistics space 
and the possibility of future extensions.

But sometimes, the program inside these 
buildings needed to work together. In case 
of that, the original design provides multiple 
ways to connect some buildings:
 · There is a concrete cableway between 
milk reception and milk factory. 
 · Underground space connects both the 
ice-cream factory and the milk factory. 
 · In the surroundings of the milk factory, 
there is some additional space for storage 
and transportation.

In conclusion, the Campina factory was built 
as a small community with all the necessary 
programs for production. The layout is loose 
but it’s easy to be transformed in the future. 
The surrounding environment has both ad-
vantages and disadvantages.

fig. 6 
The surrounding environment

N
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1.2.3 Feature of facades

On the facade of the production factory, the 
dominant feature is thick vertical concrete 
columns. In-between of each two columns, 
there are large glass panes filled in the 
surface. Therefore, the facade has a high 
degree of transparency (fig7). 

For the office building, the architectural 
language emphasized less on the panes 
but more on the rhythm of vertical columns  
(fig8).

The canteen was attached to the office 
building. On the upper layer of the canteen, 
the facade is made up of opening panes just 
like milk factory. But on the bottom layer, the 
facade is relatively closed because inside 
the program contains laundry and changing 
rooms  (fig9). 

For the warehouse building, the facade has 
already revealed the structure inside. There 
is a clear rhythm of repeating one unit. Two 
extra volumes were added later and used as 
entrances of the building  (fig10). 

In conclusion, the facade of buildings in the 
whole terrain is more like structuralism style 
with a clear industrial feature. Facades are 
valuable to be preserved no matter what’s 
the program these going to be in the future.   

A. Introduction - Campina terrain level
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fig. 10 
Facade of warehouse 

fig. 7 
Facade of ice factory 

fig. 8 
Facade of office

fig. 9
Facade of canteen
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1.2.4 Feature of roofs

The arched roof of Ice-cream factory (fig13), 
milk factory (fig14), and warehouse(fig15) 
have similar features because they were 
designed together. The construction of the 
arched roof is based on an invention by 
French architect Jacques Couëlle (1906-
1996). 

As a bionic design, the arched structure im-
itates structure of the bamboo plant (fig11), 
tubular elements are hollow inside. On the 
outside of tubular network, concrete was 
cast (fig12). The thickness of the roof is 
around 10cm. In this case, the designer has 
greatly reduced the weight of the concrete 
vault by filling the vault with drawn tubular 
elements (so-called ‘Fusées Céramique’).  In 
1938 the roof design acquired a patent for 
this construction. The roof structure is still 
in good shape and has real historical value.

The brick vaults of the boiler house and the 
office were placed as shells around the con-
crete support structure (columns).

fig. 11 
Bionic bamboo structure

fig. 12 
Tubular elements network

A. Introduction - Campina terrain level
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fig. 13 
Roof of ice-factory 

fig. 14 
Roof of milk factory 

fig. 15 
Roof of warehouse 
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1.2.5 Further expansion

Campina factories completed construction 
in 1961. After that, certain changes have 
been made to the layout and buildings be-
cause of the current situation of production 
in different times.

  a. The office building 
The initial plan for the office building is 
two floors high in 1954. Before 1979, the 
office was raised with one more floorplan in 
height. Expansion continued using all the 
architectural language of existing buildings 
(fig16).
 
In this period, the most distinctive char-
acteristic of the building is the rhythm of 
columns. They were also emphasized by the 
color contrast. 

 
  b. Milk factory
The milk factory was initially built as an in-
dependent factory. There is a low structure 
along the southern façade of the milk facto-
ry. The structure connected milk factory and 
the ice factory. Inside of structure, there was 
a platform for loading and unloading trucks. 
In 1980, a “bulk warehouse” was built on the 
west side of the factory. The building got a 
concrete floor and low masonry foot wall 
with a steel structure above it. 

  c. Ice factory
For the ice factory, the additional new build-
ing attached to both the west facade and a 
large part of the south facade in the lower 
part of the existing building.  But the con-
nection building was previously placed on 
the south side still remained partly, so that 
the new expansion did not directly connect 
to the original building.

fig. 16 
Office building

fig. 17 
Original connection building berfore1979

fig. 18 
New connection building in 1979

A. Introduction - Individual building level
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  d. Connection structure 
In 1979, there is a new connection structure 
which filled in the space between the ice-
cream factory and the milk factory. There 
is also a building was built along the south 
side of both buildings. The narrow building 
with loading platform was demolished (fig17) 
because the new additional building on the 
south side was equipped with a series of 
loading and unloading platforms (fig18).

  e. Warehouse
The warehouse building has the largest 
volume in terrain but program inside is rel-
atively less important (fig19). The programs 
are including various supporting functions: 
a stalling place (for bicycles), garages (vehi-
cle workshops), warehouses, workers’ room 
(painter, carpenter, electrician and mechan-
ics), waiting hall for cars and stables for the 
horses which would pull the waiting cars.

The open continuous space inside can be 
filled in muti-function.

  f. Former shop
The former shop is one the most important 
sales channel for dairy products. The store 
located on the northeast corner of the site, 
with a shopping area accessible from the 
public road on the northeast corner.

The façades have a closed character. There 
is a continuous canopy along a large part of 
the north and east façades.

 g. Paper storage
This small building is located on the north-
west side of the former store. The functions 
are uesd as a storage room (fig20).

For all induvidual buildings, some of them 
are in low-quality, for example connection 
buildings and paper storage. Some of them 
are still worth to keep. Transformation de-
sign can be done within these building, for 
example the milk factory, ice factory, ware-
house, and the office building.  

fig. 19 
Warehouse

fig. 20 
Former shop & paper storage
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RESEARCH
How to expand the Campina factory building upon its 
original structure and keeping its architectural quality?
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B. Research - Campina terrain level

2.1 Introduction of research
2.1.1 Observation 

When we look at the history of Campina 
terrain, it has been in the process of con-
tinuous renovation and construction all the 
time. Original plan last for a few years, it 
might change as long as the business situ-
ation changed.

Therefore, the factory became bigger and 
much more complex as time goes by (fig21,-
fig22). To be exact, the Campina factory is 
assembled by several volumes which were 
built in different period. Main factory and ad-
ditional buildings are made even in different 
types of structure because some program 
has particular requirements of production 
but some not. 

2.1.2 Context of Research

So the program of the factory is going to 
change in the future, the old expansion of 
factory might no longer fit the new situation. 
After analysis of the conservation value of 
current buildings, the main factories clearly 
has more reasons to be conserved because 
they are still in good shape. Both structures 
and facade still have utility, solidity and 
beauty.

After demolishing, how to make original 
Campina factory building grow once again 
to fit in new context, play another important 
role in future development? That’s also be-
come my research question. 

2.1.3 Research Question

How to expand the Campina factory 
building upon its original structure and 
keeping its architectural quality?

2.1.4 Research content

1. What’s the type of existing structure?
2. Which part of the structure is less valua-
ble temporary structure?   
3. What’s the order of construction process?
4. What’s the possibility of continuing to 
build upon the existing structure?
5. How to reinforce the existing structure to 
build new volume upon it ? 
6. What’s the building technique related ?
7. How to keep original feature of the struc-
ture after re-programming while keeping the 
old factory as living history? 
8. Related references
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fig. 21 
Original factory, 1963

fig. 22 
Expansion, 1971-1981
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fig. 23
Value of structure

fig. 24 
Value of facade

2.2 Research of exisiting
2.2.1 Type of structure

The research started with making the struc-
ture model according to technical drawings. 
As mentioned before, the complex building 
consists of many different volumes. They 
were built in different period with different 
types of structure (fig25).

2.2.2 Analysis of structure

An evaluation of the value of facades and 
structures are given according to the anal-
ysis (fig23,fig24). Then it is clear that all the 
additional building are in low space quality, 
no well-design facade, the structure of them 
are relative temporary type.

Hight value facade → to preserve

low value facade→ to demolish

Hight value structure → to expand
low value structure→ to reuse

B. Research - Campina terrain level
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Structure of Campina fatory

Arched-roof 1

Truss structure 1

Arched-roof 2

Truss structure 2

Arched-roof 3

Steel structure

fig. 25 
Types of structure

Type of structure
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B. Research - Individual building level

Ice factory
Fusées structure

Columns grid 1:1000 Sections of skylight 1:50

fig. 26 
Structure & detail of ice factory
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Milk factory
Fusées structure

Columns grid 1:1000 Skylight on arched roof 1:100

fig. 27 
Structure & detail of milk factory
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Additional volume
Steel & truss structure

2.2 Research of existing
2.2.3 Detail & Feature

As we can see, the milk factory, ice factory 
and warehouse are three equal dominate 
buildings in the Campina terrain with high 
historical value. When analysing the struc-
ture of them, there are some really good 
industrial features which are worth to keep . 

For example the skylight on the arch roof, 
the long-span column beam structure, big 
open space (fig26,27,29). Such features 
have not only historical value, they can also 
provide the possibility for further transfor-
mation design in the future. 

B. Research - Individual building level

fig. 28 
Structure of additional volume
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Warehouse
Fusées structure

Columns grid 1:1000 Section of arched roof 1:100

fig. 29 
Structure & section of warehouse
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2.3 Literature Research 
2.3.1 <Vertical urban factory>

Traditional factories are the place for mak-
ing, shaping and assembling things etc. The 
vertical factory is a type of factory which are 
filled with multi-storied spaces for making. 

In the opinion of <Vertical urban facotry>, 
the factory should not be isolated from the 
urban context. Factories should not locate 
in a clearly defined zone. But instead, in-
dustrial buildings should integrate into the 
city life and be part of the city by organising

the flow of space vertically (fig31). Workers 
don’t have to travel along distance to come 
to work. 

In this case, this new type of factory pro-
vided users with a freedom to explore the 
spatial, structural and spaces (fig30). Pro-
duction from such vertical systems will 
heavily depend on gravity flow and central-
ized power sources.

B. Research - Theoretical research
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fig. 30 
Section of vertical factory
Image source: https://issuu.com/nilssonsimon/docs/corner_factory

fig. 31 
Vertical flow of ogranization
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2.3 Literature Research 
2.3.2 < Made in Tokyo >

<Made in Tokyo> is a survey about some 
nameless existing buildings in Tokyo, Japan.
 

Similarity
There are many similarity between these 
nameless buildings and the old factory 
building. They both have low space quality, 
the orginal programs of them are both aban-
doned and new program needs to fill in. 

New program & mixture
These unimportant buildings have a com-
mon feature, they all have a new program 
which is not intentionally designed by the 

existing building. But somehow, the new 
program attached to the existing building 
exists and really works. The new program 
of these unimportant buildings is normally in 
response to programmatic requirements of 
surrounding area. Such mix program always 
creates an unexpected effect. 

For example, there are sports courts on the 
roof of a sewage disposal factory, this mix-
ture makes usage of rooftops efficient. There 
is a restaurant under the baseball court, 
people would eat after playing. This mixture 
is convenient to daily life (fig32,33,34).

The research of this book provide me an 
idea that taking the advantage feature of 
existing building, and mix program vertically.

B. Research - Theoretical research
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expressway

teenis court
night game lighting

elevator shaft for the tennis court

warehouse
railways track

fig. 32 
Warehouse & tennis court mix

Image source: <made in Tokyo>

fig. 33 
Tram station & museum mix
Image source: <made in Tokyo>

tram station

rail view window

museum hall

tram

rail museum

Sewage disposal plant

baseball court

soccer court

flood light

office

fig. 34 
Soccer court & Sewage mix
Image source: <made in Tokyo>
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2.4 Research of reference
2.4.1 Horizontial expansion 

        Mezquita-Catedral in Córdoba, Spain

Mezquita-Catedral in Córdoba is a landmark 
monumental building which grows with time 
(fig37). Many kings from different era con-
tributed to building a part of the building. 

In the building process, most of expansion 
are in horizontal direction. It continued ra-
tionally the existing column network and 
structure. In this way, the combination of 
old and new is very hard to trace (fig35).

The whole expansion process and the com-
bination of mosque & cathedral from differ-
ent culture especially give this building great 
historical value. It is a monument building 
with full respect of the whole building pro-
cess as a living history (fig36). 

B. Research - Case study

Mosque,785 Mosque,855 Mosque,987

c. 785

c. 850

c. 960

c. 990

fig. 35 
Construction process
Images source: https://es.wikipedia.org/wiki/
Mezquita-catedral_de_C%C3%B3rdoba
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Mosque,1000 Cathedral,1523

fig. 36 
Bird view

fig. 37 
Expansion process
Images source: https://es.wikipedia.org/wiki/Mezquita-catedral_de_C%C3%B3rdoba
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B. Research - Case study

2.4 Research of reference
2.4.2 Vertical expansion 

        CaixaForum in Mardid, Spain

Transformation design

The program of original building is a pow-
er station. Herzog & de Meuron planned 
to conserve some brick wall as a shell in 
memory of old facade. 

In the construction process, they operated 
removing like a surgery (fig39). After sepa-
rating and removing the base parts of fa-
cades and interior walls, the new structure 
can be inserted. Old facade is elevated by 
the new structure inside. The new facade 
is double layers. Inside the brick wall, there 
is a concrete wall to support and elevated 
brick facade (fig40). 

The whole volume was like floating, only 
three concrete structure core touch to the 
ground. By this way, this sheltered space 
under the CaixaForum offers shade to 

visitors who want to spend time or meet 
outside, and at the same time, it is the en-
trance to the Forum itself. Problems such as 
the narrowness of the surrounding streets, 
the placement of the main entrance, and the 
architectural identity are also solved in this 
sculptural gesture  (fig38).

fig. 39 
Construction process
Images source: https://www.herzogdemeuron.com/index/projects/complete-works/201-225/201-caixaforum-madrid.html

fig. 38 
CaixaForum street view
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iron panel-soild : New 

iron panel-perforate : New  

structural members : New 

edge of new roof : New 

Existing roof : Removed

Existing walls : Preserved

Existing walls :  Removed

Concrete circulation core : New 

Concrete plaza : New

Concrete circulation core : New 

below-ground extension: New  

fig. 40 
Explosion of Structure diagram
Images source: www.herzogdemeuron.com/index/projects/complete-works/201-225/201-caixaforum-madrid.html

fig. 39 
Construction process
Images source: https://www.herzogdemeuron.com/index/projects/complete-works/201-225/201-caixaforum-madrid.html
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2.4 Research of reference
2.4.3 Vertical expansion 

Renovation of glass factory in Shenzhen, 
China

Concept
Then the concept of this building is both 
heavy and light, as a floating cloud. 

Building strategy
The old warehouse is for demolishing but in 
this case, it has been preserved. The new 
volume on top is supported by a light steel 
structure, an outgrowth of the old building’s 
typical concrete frame structure (fig41). The 
new and the old, similar volumes stacked 
vertically, create interesting contrasts 
of times and technologies (fig42). In the 
meantime, a new public space is created 
by the crack between the new and the old. 
A semi-reflective folded surface ceiling and 
the old building’s roof on the “6th facade” 
frame this space (fig43). 

A bevelled entrance platform guides pe-
destrian circulation to the spiral ramp sur-
rounding the chimney and eventually down 
to the ground level of the plant. The whole 
sequence becomes a transitional experi-
ence space for visitors. At night, a dynamic 
wavy lighting scheme creates a vague and 
mystical apparition on the twisted mirror 
ceiling of the crack between the new and 
the old spaces. 

Materialisation
Besides being a structural volume similar 
in form yet different in spirit from the old 
building, the new building also provides a 
metallic curtain/glass skin façade that adds 
lightness and mystery to the building and 
creates color and material contrasts with the 
closed façade of the old structure. 

Approach
The design is a completely new mix of urban 
and tectonic approaches. It is also a bold 
and effective experiment in adding to the 
old and enriching public experience without 
destroying the existing fabric of the city.

B. Research - Case study

fig. 42 
Space between new & old

fig. 41 
New & old structure system
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fig. 43 
Construction process
Images source: http://www.nodeoffice.com/projects/

New volume

New columns and beams

New folded ceiling

Existing roof

Existing structure
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DESIGN
CANAL ZONE LEVEL

 (Group work)
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Design process

The whole design process in canal zone 
level can be divided into five parts. 
1. Having an observation about buildings 
along the canal zone and made our first im-
pression into an archetype model.
2. Researching about the current situation 
of canal zone including historical research.
3. Analysing to find existing problems.  
4. Coming up with the idea to transform 
canal zone into a better area. 
5. Completion the design with all drawings.

Archetype & Observation
1.1 Industrial zone observation

In order to capture the general characteristic 
of buildings in industrial zones, I start with 
some typology researches.

Industrial buildings normally have large span 
of space, so their roofs are also different 

from civilian public buildings. In the canal 
zone, there are different types of roofs in-
cluding flat roof,curved roof, gable roof,ect 
(fig46). 

For the facade, not only production build-
ing, both office and living buildings are also 
emphasised on vertical columns. There is 
clear rhythm on the facade (fig45). Some 
horizontal long windows can also indicate 
the industrial structure inside.  

From the top view, as we can see there is 
not too much roads within the industrial 
zone (fig44). The distance between the two 
bridges is 920m. this is a relative long dis-
tance compared to the canal zone of Am-
sterdam or Rotterdam. For example, in the 
Grachtengordel area, the distance between 
every two bridges is only around 200m.

1.2 Archetype & Impression

An archetype model is made to respond to 
my personal observation and impression of 
canal zone, showing the general building-
characteristics in this area (fig47).

1. Material: I used cement for my archetype 
model material. When I look at the factory, 
it left me an impression of massive feeling. 
Because the factory has large-scale struc-
tures, open space, lack of decoration. The 
rough texture of cement represents my feel-
ing very well. 
2. Shape: I choose a shape that can be per-
ceived as a typical shape of a factory. 
3. Element: I also extracted some elements 
from current buildings and make them re-
flected them on the archetype. For example, 
on the east side of the Campina factory, the 
ring road cause noises to the terrain, there-
fore I chose a closed facade and highlight-
ed window. On the west side, I made the 
facade half open because of the entrance.fig 44.

Accessibility route
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fig 45. 
Types of facades

fig 46.
Type of roofs

fig 47. 
Archetype Model
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Investigation & Survey
2.1 General information

The canal zone connects the center of 
Eindhoven with the Zuid-Willemsvaart. 
It was dug in the period 1843-1846. The 
canal is 13.9 kilometers long and passes by 
Eindhoven industrial areas. In 1971, the use 
of the channel for shipping was abandoned.
However, nowadays the canal is used for 
recreation. For example for sports fishing.

In our masterplan, we zoom at a part of the 
canal zone (from Nachtegaallaan street to 
the railway line in the east ) which is around 
3.4 kilometres long (fig48). 

2.1.1 Height key point

When walking along the canal, you can 
easily see the Augustijnen church and 
Boels Zanders Advocaten office tower 
without any visual obstacle because of their 
dominant height. On the contrary, buildings 
along the canal don't have much height 
differences, therefore, there is no landmark 
for pedestrians to have a clear impression 
of the whole area. 

2.1.2 Customers & Programs

We tried to analyze which group of people 
are our target people and what are their 
main activities in the Canal Zone. After 
observing, we found that a small number of 
people went to architectural material shops 
such as GAMA and PRAXIS for the daily use, 
while most people were passing quickly by 
car or bikes. Only a few of them are walking 
along the canal. In a word, because this area 
lacks a core program and usage is low, there 
are not many people willing to walking here 
(fig50). 

2.1.3 Urban tissue & density

The canal zone is surrounded by residence 
buildings but inside the canal zone, there 
are large-scale industrial factories and 
warehouses. On the ground floor level, 
there is not much greenery in the area 
and building coverage density is very high 
campare to surroundings. In the context 
of urban tissue, the tissue of the industrial 
zone has a quite different character from  
surrounding blocks (fig49). 

In conclusion, the usage of the industrial 
zone is in low efficiency. Most of people 
wouldn't stay long for purposes such 
as going walking their dogs. In addition, 
large-scale of buildings make this area 
excessively crowded and also lack of sight 
connection with the other district. The 
functional programs inside of the canal zone 
are mainly covered by industrial purposes. 
Only a few office and commercial buildings. 

Analysis & Questions
2.2 Problems

From the above findings, we come up with 
a series of questions and comments which 
are necessary to figure out and have to be 
solved during the whole design process. 

1.  Monotonous program composition.
2.  The relationship between buildings and 
canal is missing. 
3.  Two river banks have no connection with 
each other
4.  Sharp edge between industrial and urban 
blocks. 
5.  Lack of human activities.
6.  Lack of visual high point.
7.  Abandoned old factories.
8.  Large scale of building size.
9.  High density in urban tissue.

C. Approach and activities- Canal zone level
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Residential House Type

Industrial Building Type

Industrial Warehouse Green Space

Office Building Type

Parking Area

Uncertain

fig 48. 
Design area

fig 49. 
Urban tissue

fig 50. 
Programs
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Based on the observation of the canal zone 
and problems we summarised previously, 
this chapter will elucidate the strategies and 
concept of masterplan transformation.

Design approach
3.1 Rules of demolishing old

Along both riverbanks of the canal, there are 
various types of building (fig51). By setting 
rules to classify buildings, we can get the 
filter to propose removing. To be exact,  the 
preserving will follow certain rules: 

  1. Buildings should have a certain dimen-
sion of volumes or buildings are close to 
each other with similar programs. Some of 
small buildings don’t have the potential to 
be transformed. 
 2. Buildings which have industrial fea-
tures, for example, special morphology and 
structures. These features have great value 
in historical memory as the zeitgeist of a 
particular period. 
 3. Preserved buildings which are still in 
good shape or well designed. 
 4. Buildings located in an important 
location or they have great historical and 
economic significance.

3.2 Position of transformation

After removing some buildings (fig52), the 
rest of them might still have similar nega-
tive feature: former industrial factories, large 
space inside which is way bigger than the 
human scale, relatively closed facade, large 
ground floor area... In the meantime, most of 
these buildings have already re-programed. 
Our position in treating these buildings is 
trying to activate them (fig53).

3.3 New zoning & re-program

The current programs of the industrial zone 
are transformed separately by individual 

companies from old factories. The distribu-
tion of programs is in an organic way. There-
fore, programs don’t have a certain scale 
to attract more customers. The idea of the 
masterplan design proposes to have a clear 
zoning in the masterplan (fig54). 

3.3.1 Dewelling zone
Zoning starts from the west side which is 
the direction of the city center. All the sur-
roundings are housing, the program of resi-
dence are kept which can also be regarded 
as a transition area between the outside 
area and the canal zone.  
 

3.3.2 Commercial zone
In the commercial zone, there are GAMA 
and PRAXIS material shops still in good op-
eration. It’s nice to keep current programs 
and expand them. From the new design, 
there is a new shopping street from North 
to South, which is perpendicular to the 
canal. Shopping street also provides bet-
ter circulation crossing the canal. The new 
commercial street connects the city center, 
it also serves the new high-tech industrial 
area on the east side.

3.3.3 Cultural/design zone
In the main region of the canal zone, we 
plan to set programs as a design and culture 
related. This provides workshops and shar-
ing design space for citizens. There is also 
some open space for cutting-edge projects 
such as 3D concrete printing etc. People 
can enjoy the fun of art and creativity in this 
area. The ring road on the east side makes 
zoning possible.  

3.3.4 High-tech industy area
In this area, buildings are shared by some 
high-tech companies. Not only for some 
unfixed flow of people, this area also need 
some more regular people to come in every 
day to stimulate this area. These office 
buildings can definitely increase the job 

C. Approach and activities- Canal zone level
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fig. 51. 
Current situation

fig. 52. 
Demolished building

fig. 53. 
Building courtyard

fig. 54. 
Reprograming & Zoning 
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vacancies and also boost the development 
of the city. In these Hackerspace, different 
types of technology and talented people 
meet each other and communicate with 
one another.

3.3. 5 DAF factory
This area is still occupied by DAF factory 
and also in use now, so we decided to keep 
the program still. 

Concept & Idea
4.1 Cultural trend 

From urban perspective, my starting point is 
to find out the location of the most valuable 
cultural regions and pin them up at maps. 
Many events happen in these areas, people 
would like to gather there. 

It is acknowledged that Eindhoven is fa-
mous for two activities - Dutch Design Week 
and The Glow show. Most of exhibitions and 
Glow shows are held in Strijp-S district and 
city center. This map shows the potential 
route of these events (fig55).  

Our position of treating this trend, we try to 
extend main cultural areas. To make these 
area distribute through the whole city. So we 
are trying to make canal zone as a cultural 
related area which can be part of the trend 
of the city. The red points in the canal zone 
area are the possible place that we can hold 
the events.

4.2 skyline

As 2.1.1chapter mentioned before, the 
height doesn’t have much difference in the 
canal zone. For the height, there is a sudden 
plummet from the city center to the canal 
zone. So we propose to add some new high 
buildings which can change the skyline into 
a gradually decline trend (fig56). 

Therefore we combine the above two ideas 
and decide to add a set of generic buildings 
for complex programs.

fig. 56. 
Skyline & height trend

C. Approach and activities- Canal zone level
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fig. 55. 
Cultural regions distribution
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C. Approach and activities- Canal zone level

Concept & Idea
4.3 Rules of adding new

After removing, the density of the industrial 
zone is lower than surrounding urban den-
sity. We propose to add some generic build-
ings with higher height to keep the density. 
We set up some rules for positioning the 
new buildings:
 
 1. New building connects at least two or 
three existing buildings on the ground floor 
level. 
 New buildings provide open space which 
can be used as traffic or communication 
space to existing buildings. New and old 
together make up a building group with the 
similar function inside (fig57). 

 2. New buildings follow the irregular grid 
network (fig58). 
 The network is not a strict grid shape 
because it is also restricted by the first rule. 
But it shows the relationship which is in re-
spect of urban tissue.  
 3. The height of new buildings should be 
much higher than old factories.
 We may use higher buildings to create a 
new skyline and also increase the density of 
this area. 

4.4 Greenary,parking & squares

On the ground floor level, we trying to de-
crease the density of the industrial zone. 
Therefore, placing greenery, parking areas 
and public squares to improve current en-
vironment situation. Squares are used for 
public share space, parking lots can keep 
all the irrelevant vehicles stay outside the 
canal  (fig59).
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fig. 57 
Similar programs group.  

fig. 58 
New building network

fig. 59 
Green,Park & Square  
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C. Approach and activities- Canal zone level

Existing buildings along the canal are all 
in a very loose arrangement. The distance 
between every two existing bridges are very 
long, so the connection of crossing canal is 
low efficient, especially for new programs 
in future.

Concept & Idea
4.5 New bridge system

Base on solving the problem of the current 
situation, a new layer of bridge system is 
proposed to add on top of the canal zone in 
6 meters height (fig60). It is a big interven-
tion as a superstructure for the whole area. 

The main purpose is to have the most ef-
ficient route between every two building 
groups (fig62). After re-program of old build-
ings, the area would increase a lot of traffic 
flow on the ground (fig61). So this system 
also separate pedestrians from vehicles. On 
the other hand, it also creates new quali-
ty for pedestrians to enjoy the view of the 
canal. 

4.5.1 Elements of bridge system

Within the new system, we also create some 
water platforms, plazas in front of new build-
ings to improve the relationship between the 
building and canal. There are small shops 
under bridges, stairs and ramps. 

4.5.2 Density of bridge system

By controlling the density of new bridge sys-
tem, we can undermine the intervention of 
bridge system in some parts and to reveal 
the original  natural feature quality (fig63). 

Some parts of the bridge are dense and pe-
destrian on top can hardly see the complete 
canal water. But some parts are really loose, 
there is even no bridge. In case of that, the 
bridge system is not too dominant to influ-
ence the qualities of canal water. 

fig. 60. 
Reference of bridge system
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fig. 61 
Pedestrian & Vehicle route  

fig. 62 
Connection cross the canal

fig. 63 
New bridge system  
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C. Approach and activities- Canal zone level

When we start to think about the rela-
tionships between new and old buildings, 
neither replacing and covering are good 
options in respect of history. Therefore, we 
propose some generic structures together 
with the bridge as a new system (fig65), then 
finding out a new relationship between the 
water bridge and new buildings.

4.6 New generic buildings

New generic buildings mainly use the glass 
curtain walls. For the facade of new build-
ings, the glass is transparent, it seems that 
you can see through them and the old build-
ing blocks are looming in some ways. 

Within the structure, it can be filled in mul-
tiple programs. On the ground floor level, 
there is an open public space. On the sec-
ond floor level, there is also public open 
space for exhibition or propaganda. Bridges 
connected such space of all new buildings. 
For the upper level, there is office space 
(fig64). There is greenery on top of the roof 
to increase the low green rate of the original 
industrial area. 
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fig. 64 
Section examples of generic structure
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4.7 Relationship between 
water, bridge & generic building

Our purpose is to create an intimate rela-
tionship between the bridge and the water. 
We proposed some possible places to put 
stairs and ramps where people can easily 
come down to the road beside the water 
or wooden platforms on the water. For the 
under-bridge space, there are some small-
er wooden temporary buildings. Just like 
puzzle pieces, people can plug in some 
programs when they need them. These 
small blocks can be used for small shops, 
restaurants or cafes. For the other places 
under the bridge, people can still use for 
parking their cars (fig65,fig66).

On the water, we made some of the wooden 
decks which you can easily pass through 
the water. It is a good way to connect two 
side spaces where people can choose 
where shall they go and also it changes the 
qualities of the water in some areas. 

C. Approach and activities- Canal zone level
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fig.66. 
Render, connection between bridge, new buildings and the canal 

fig.65 
Sketch, connection between bridge, new buildings and the canal
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C. Approach and activities- Canal zone level

fig. 67. 
New Programing

SMALL SHAOPPING STREET

NEW INDUSTRIAL

DESIGN WORKSHOP

PARK

LIVING
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fig. 68. 
Canal zone model (studio groupwork)
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“ The relationship between new and old buildings 
should be like two people dancing together"

- Prof. Ir.Paul Diederen
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DESIGN
· CAMPINA TERRAIN LEVEL

(Individual work)
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5. Concept & idea 
5.1 Existing urban structure
  & Problems

From urban perspective, in the original 
urban structure, there is a  clear division 
between the industrial zone and the city 
according to the functions. The industrial 
zone doesn’t have enough accessibility to 
the surrounding (fig70), the density of it are 
high, lack of greenary. In a word, it seems 
like indsutrial zone are isolated from the 
whole city in the aspect of dailylife (fig72). 
Even the canal and urban ringroad used to 
undertake the task of transportation and 
connection to the city, but now such con-
nection are no longer useful. The industrial 
area is neglected and gradually becomes a 
fringe belt surrounded by the fast-growing 
city. In the urban level, it is a pity. So the 
starting point of my design is try to make 

the industrial area get involved into city and 
invite more people step into this area for 
different purposes.

 
5.2 New urban structure

In the new zoning, I propose to have make 
industrial zone increase more connection 
from the terrain to surrouding urban blocks 
(fig71), from the terrain to the canal, even 
between the two sides of the canal. In the 
meantime, the new zoning contributes to a 
transition from the canal to urban living, it is 
also an transition from public open space to 
private living space (fig73).

In the process of dividing zoning of campina 
terrain, I especially focus on the linear qual-
ity of the artificial canal. In the new zoning,  
the elements involved will emphasis the this 
quality. The new three zones in radiating 
way are from canal which are from the most 
public place to the urban which is relatively 
priviate place .

In the east part, ring road create noise to the 
Campina terrain, therefore I make an excep-
tion to have a relative close area which can 
block the ring road, this area can also be 
seen as the end of the linear zoning. 

City centerCity center

Exis�ng structure of canal zone 
New structure of canal zone 

Industrial zone Industrial zone Transform zone New zoning

Transport

Noise
isola�on

Noise
isola�on

Noise
isola�on

View
connec�on

View
connec�on

connec�on
Transport
connec�on

connec�on transi�on

urban block

urban block

urban block

urban ring road urban ring road

Rural area

urban block

urban block

canal

canal

Rural area

bridges

canal

connec�ontransi�on

Noise
isola�onconnec�on

urban ring roadurban ring road

Transport
connec�on

Transport

connec�on

City centerCity center

Exis�ng structure of canal zone 
New structure of canal zone 

Industrial zone Industrial zone Transform zone New zoning

Transport

Noise
isola�on

Noise
isola�on

Noise
isola�on

View
connec�on

View
connec�on

connec�on
Transport
connec�on

connec�on transi�on

urban block

urban block

urban block

urban ring road urban ring road

Rural area

urban block

urban block

canal

canal

Rural area

bridges

canal

connec�ontransi�on

Noise
isola�onconnec�on

urban ring roadurban ring road

Transport
connec�on

Transport

connec�on

fig. 70 
Existing urban structure

fig. 71 
New urban structure

C. Approach and activities- Campina terrain level
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New zoning

fig. 72 
Existing urban structure

fig. 73 
New urban structure
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C. Approach and activities- Campina terrain level

5.3 Current situation analysis
5.3.1 Landscape resource

The perspective zoom at the Campina ter-
rain. The factory located in a good spot of 
the industrial zone with the canal in its North 
and greenfield in its South (fig75). This land-
scape resource is an unique advantage of 
the site and it is really nice to be fully used 
in the further design.

5.3.2 Noises from ringroad

The biggest disadvantage of the site is the 
noise generated by the urban ring road. 
There are many inter-city transportations 
which are heavily relying on the ring road, 
a lot of trucks pass through the ring road 
every day (fig76). The ring road is an ad-
vantage for the production factory but it is 
a disadvantage for the site which will be 
transformed.  This is the problem that needs 
to be solved in further design.

5.3.3 Demolish parts

According to the previous research and 
analysis, I proposed to demolish some low 
structure and space value additional build-
ing (fig77). The warehouse is a very huge 
building, so the middle part of it, I propose 
to demolish the facade of it to make a tun-
nel. In this case, the building density in the 
ground floor level can be decreased. There-
fore, there is room for new accessibility, 
green area, and even further expansion.

5.3.4 Perserved part

The original plan of terrain doesn’t take 
routes into design consideration. So the 
route is generated surround the building. 
Some part of the route is narrow, some part 
is wide. The feeling of visitor for space is 
not very good.

After demolishing some additional building,  
the route becomes clear. There is enough 
accessibility to both the canal and the sur-
rounding urban blocks (fig78).

5.3.5 Idea of expansion/zoning

After demolishing, the idea is to increase the 
floor area density (vertically expand) while 
keeping the building area density still. There 
is either horizontal or vertical expansion for 
each building (fig79).

The purpose of the horizontal expansion 
is to complete the new zoning. Expansion 
only happens within the boundary of new 
zoning (fig80). The purpose of the vertical 
expansion is to get the beautiful view of the 
canal zone as much as possible. Therefore, 
terraces with backwards are the best shape 
for the view. In this case, the circulation of 
ground floor level gets better. The expansion 
idea is just like the usage of a cargo shelf in 
a factory (fig74).

fig. 74 
Vertical cargo shelf
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Campina

fig. 75 
Landscape resource

fig. 77 
Removed part

fig. 78 
Preserved part

fig. 76 
Rind road noise

fig. 80 
Idea of new zoning

fig. 79 
Idea of expansion
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C. Approach and activities - Campina terrain level

5.4 Characteristics of zoning idea

This chapter will elaborate how the zoning 
idea works. The design in urban level is in-
cluding: how does the zoing idea translate 
into my design, the characteristics of each 
zoning, the boundary of zoning ect (fig81).  

5.4.1 Zone I: open space

The zoning I is the public zone which is 
close to the canal. This zone has the most 
beautiful view of landscape. It also will be-
come the most popular public zone accord-
ing to the previous design on Canal zone 
level. 

For the program, I set some public pro-
grams: restaurant, cafe, shop, water plat-
forms, bridges, open green fields. Events 
and activities can happen in this area.

For architectural elements, facades are more 
transparent in the northside. There are many 

entrances because of public programs. The 
height of buildings are lowest, so they won’t 
block the view of other zone (fig82) .  

5.4.2 Zone II: efficient routes

All the former main factories located in zo-
ing II. The transformational design of these 
buildings are mix-programs. There will be 
some high-tech companies with public 
workshops, exhibitions, etc using this area. 
The idea is to make connection routes as 
efficient as possible. There are pavements 
also emphasis on the idea (fig83). 

5.4.3 Zone III: Private graden

Zone III is an important area which is con-
nected to urban blocks outside. The pro-
gram is mostly about living. So in this area, 
the atmosphere is no longer very lively but 
quiet and peaceful. The bottom overhead 
building provides enough entrance to urban 
living (fig84) .

Zone II

Zone III

Zone I 

fig. 81 
Sub-zoing in each building
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fig. 82 
Zoning I: open space

fig. 83 
Zoning II: connection route

fig. 84 
Zoning III: private garden
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C. Approach and activities - Campina terrain level

5.5 Idea of expansion

According to the previous analysis of his-
torical expansion, the development of the 
whole construction process followed the 
way which is the best for industrial produc-
tion. But the situation of production has 
changed, so the idea of re-expanding the 
original buildings gives Campina terrain 
(fig85) a chance to re-develop in a more 
rational way.  
The way can also be applied to future de-
velopment. 

The idea of re-expansion of the Campina 
factory includes vertical and horizontal ex-
pansion. Both vertical and horizontal expan-
sion generates a new structure based on the 
order of the original structure or rhythm of 
facades (fig86) . 

5.5.1 Vertical expansion

There are several reasons by re-expanding 
buildings verically. 

  Density
For the industrial factory, the floor area den-
sity is low. Because of the loose layout of 
the masterplan, building grows bigger and 
complex. So, lights couldn’t get into space, 
the accessibility is not good. The space 
quality is low even the building is in a low 
density.  

Removing volumes surrounding the main 
factory, then put new volumes on top of ex-
isting can keep the same level of density, or 
even increase the density. So for the same 
density, space could improve their quality 

by expanding vertically.  

  Better circulation & green area
After demolishing the additional volumes 
on the ground floor, there enough empty 
space for better organization of pedestrian 
circulation and green area. The building en-
vironment could also get better. 

  Visual connection with landscape
The water height level of the canal is around 
one meter below the ground. People stand 
on the river bank can overlook the canal. But 
inside the Campina terrain, there is no visual 
connection with the canal. By expanding the 
building vertically, problem will be solved. 

  Urban context
From the urban context, vertical expansion 
melts the boundary of the industrial area. 
The whole Campina terrain is more integrat-
ed into the city. These new buildings can 
also be the new landmark building in the 
industrial area because of the height.     

5.5.2 Horizontal expansion

The purpose of the horizontal expansion is 
to complete the new zoning. Expansion only 
happens within the boundary of new zoning. 
The new volume follows the essence of the 
original buildings. For example, the rhythm 
of the facade or rhythm of the skylight. 
When demolishing the additional volumes, 
there is already empty space on the facade. 
Instead of filling the hole, I choose to ex-
pand the hole into open public space. 
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fig. 85 
Preserved volumes

fig. 86 
Re-expand volumes
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C. Approach and activities - Campina terrain level

5.6 New program

The original program for production has 
been abondoned. The idea of filling new 
programs into the Campina terrain contains 
several purposes. 

5.6.1 Challenge

The new program should maximize using 
and fit in space of original factories. It is 
a challenge because the former industrial 
space is far larger than human scale. 

It would be a pity to demolish too much 
space or add too many interior walls inside 
of industrial space. So during the transfor-
mation design, I still propose to choose a 
proper program in order to keep the indus-
trial factories as a living history.

5.6.2 Program & zoning

In order to realize the zoning idea, pro-
grams of the Campina terrain also follows 
the zoning. In the public zone, I set public 
programs, such as restaurants, exhibitions, 
plaza. In the middle zone, I use space of 
former factories for a high-tech company.

 A high-tech company might use some large 
machine like 3D printer which can easily 
fit in the industrial space. There is also an 
office for sharing, fitness center, design 
studios in the middle zone. For the zone 
that is close to the surrounding residence 
buildings, the program is also living, with a 
supermarket and event hall (fig87) . 

5.6.3 Program relation

The whole terrain doesn’t have a core pro-
gram, but instead, buildings have a mix-pro-
gram to maximize use of space. As a small 
community, people can do all activities with-
in the community. This is a new sequence 
of space (fig88) . 
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fig. 87 
New program diagram 

fig. 88 
New programs
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C. Approach and activities - Milk factory level

6. Milk factory strategy
6.1 Concept of new zoing

Zoing & Atmosphere
The original milk factory is the place of milk 
production. There are different openness of 
space inside of mik factory (fig90,91,92). 
Generally speaking, the space can be divid-
ed into three zones. Open space are used 
for filling the milk. In transportation space, 
there are some steel stairs and doors. 
Closed space take the function of storaging, 
tanking, laboratory and offices. The current 
zoing is very clear but the boundary of each 
zone is not 
a complete geometry shape. Because of 
that, people would feel a strong messy at-
mosphere of industrial when they step into 
the building (fig89) . 

Demolish rules
The structural part of the factory is still val-
uabe to preserve, the mian columns, roof, 
facade are kept. But the other interior space 
are in low quality.  So in the denolishing part, 
I propose to remove all interior wall and col-
umns which support the platform in order to 
make much more room for further design 
(fig93,94,95) .

New zoing
Within the milk factory, one of my concept is 
continue the zoing idea of the whole terrain 
and the space orginal factory. More specifi-
cally, I still divide the space into three main 
zones including open space, transportation, 
closed space (fig96) . 

In the open space, I kept the original in-
dustrial feature, you can still see the space 
which is three floors high, the crane rail. The 
high tech industrial program can fill in this 
space. For example 3d printing hall. 

In the transportation zone, new design ex-
aggerate this area campare to orginal zone.
The first reason is in this zone, there is a 
transition from open to close. Another rea-
son, this is an atrium which connects both 
new and old volume. Upper volume use this 
zone touch to the ground. 

In the close zone, I re-design the space 
inside, the program will be the tigh-tech 
company & workshops. 

fig. 89 
Atmosphere of space
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Open space
Transportation
Closed space

fig. 90 
0F existing space

fig. 93 
Demolished columns

fig. 91 
1F existing space

fig. 94 
Preserved columns

fig. 92 
2F existing space

fig. 95 
Demolished roof

fig. 96 
New zoing
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6. Milk factory strategy
6.2 Concept of expansion

Demolish roof
Although the current roof is still in good  
shape (fig98) , but in order to organize the 
working flow vertically, the middle part of 
roof is going to be demolished (fig99). No 
columns and beams need to be removed 
(fig100) . 

Structural core
In the transportation zone, there are two 
effcient vertical tracffic cores in the North 
and South side. These cores includes the 
stairwell and elevators. In the middle, there 
are slow route - ramps which people can 
experience. Exhibitions are connected by 
ramps. They are also the structure core, all 
the structure above will connect to them 
(fig101) . 

Design challenge
The challenge of transformation design is 
how to building upon without remove the 
original architectural feature. Base on my 
research, I get there are many advantages 
of  building upon, but the method of them 
are not apply for current situation of Milke 
factory. 

Structure interaction - Arches 
In this particular case, I decide to use arch-
es as my basic architectural language. The 
new adding arches are move curved than 
original curve roof (fig97). Not only roof can 
be preserved, but also the original skylight 
can work. From the ramp with arch on the 
groundfloor, people could preceive the new 
quality on top. The whole arch structure is 
like a monolithic structure (fig102,103) . 

Architectural language
Base on this interaction structure layer, 
space on top of existing can use these arch-
es as their new quality and feature. 

C. Approach and activities - Milk factory level

fig. 97 
New & old interaction part
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fig. 98 
Existing building

fig. 100 
Preserved structure

fig. 102 
New & old interaction part

fig. 103 
New structure system

fig. 101 
Central artrium

fig. 99 
Demolish roof
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6. Milk factory strategy
6.3 Structure system

My design prototype is the ancient Roman 
aqueduct (fig104) . The high elevated aque-
duct was used for supplying water to foun-
tains. It is an anti-gravity design which also 
fit my idea of vertical expansion. Therefore, 
I choose arches as my design language. 

With arch as the basic unit (fig105) , It rep-
licated follow the grids of existing building. 
There is an exception in the middle because 
of the atrium. Then the unit copies to double 
layers (fig106) . 

Then due to the requirement of different 
space, the arch stretch vertically and hori-
zontally to form space with different height 
and openness (fig107) .

The arch structure also insert into the exist-
ing building to the ground. Just like growing 
from the ground (fig108) .  

C. Approach and activities - Milk factory level

fig. 107 
Variation of space

fig. 104 
Roman aqueduct

fig. 106 
Double layers

fig. 105 
Structure units
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fig. 108 
Structure system
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C. Approach and activities - Milk factory level

7. General building strategy

This chapter will elaborate the strategy for 
every single building. How did the old build-
ing expand and what did the new expansion 
bring to them.

New volume expands from existing struc-
ture. During the expansion, design especial-
ly emphasis on the relationship between the 
new and old. 

For every building, I come up with general 
strategies, but especially zoom in design-
ing milk factory to make the concept much 
more clear.

7.1 Office building & Canteen

The exisiting office building is the only build-
ing in the Campina terrain which is still in 
use (fig109). As the former headquarter of 
dairy facotry, the interior space are also in 
good quality (fig110). It’s not necessary to 
be transformed.

In the new masterplan of whole terrain, l 
propose to switch the program from office 
to mix-program including aprtments and 
shops. The old canteen will be a new res-
taurant. 

In this case, there are also some problems 
existing. The corridor are very long and nar-
row and there is no open space (fig111) .

So my strategy is to expand from East to 
West, the structure still follows the existing 
structure grid. Public space in middle pro-
vides open space at the end of both side 
corridor. In the bottom of the office building, 
the overhead space won’t block the con-
nection route to surrounding urban blocks 
(fig112-116) .

fig. 109 
Office building situation

fig. 111 
Corridor

fig. 110 
Office building interior space
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fig. 112 
Existing building

fig. 114 
Expansion from structure

fig. 113 
Demolished part

fig. 115 
Public space

fig. 116 
After transformation
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C. Approach and activities - Milk factory level

7. General building strategy
7.2  Ice factory

The ice factory consists of chimney, boiler 
house and ice factory. The former factory 
was built to produce ice-cream. The new 
program of ice factory is office space for 
sharing.

The space is two floors high, but the facade 
is close (fig117,119) . High side windows 
and skylights are main lighting methods for 
the building.The shape of space is not very 
complete.There are holes on the ground be-
cause of the installation of large machines 
and pipes before (fig120) .
 

The strategy is to expand the volume from 
both sides with skylights on top. After de-
molishing the additional volume surrounded 
by ice facotry, there are empty holes and 
large doors on the facade. Instead of com-
pleting the facade, I would rather to enlarge 
the size of original factory. So the existing 
hole would become the connection route. 
New facade and skylight are still following 
the original rhythm (fig122). 

7.3 Chimney

The chimney can be considered as the sym-
bol of industrial characteristics. Although 
the chimney has already lost its function.
There are Campina billboard on the chimney 
now. But as the highest point in the whole 
industrial zone, the transformation is still 
important. 

My strategy for the chimney not only con-
sidered it as an industrial symbol, but also 
as a symbol of zeitgeist. The new zeitgeist 
for the terrain is high-tech character. So I 
cut the chimney open and reinforce it with 
steel structure. This new combination of 
bricks and steel also show the my respect of 
relationship between new and old (fig123) . 

fig. 117 
Ice factory interior space

fig. 118 
Ice factory exterior space
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fig. 119 
Existing building

fig. 121 
Expansion from structure

fig. 120 
Demolished part

fig. 122 
Coherence

fig. 123 
After transformation
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C. Approach and activities - Milk factory level

3.5 General building strategy
7.5 Warehouse

The warehouse is the largest building in the 
whole terrain. The former program including: 
bicycle stalling place, vehicle workshops, 
warehouses, workers’ room, cars and hors-
es waiting hall. 

Now, all programs are gone, there are only 
wide open space to be transformed (fig125) 
. The new program will be a mix-program 
building. For the current warehouse space, 
I propose to make it used as the design 
studio. In the upper level, there are all res-
idence.

The starting point of transformation design  
is to decrease the density on the goundfloor 
level. For the roof of warehouse, it is worth 
to be preserved. So I propose to demolish 
some parts of roof from column to column 
(fig127). 

In that case, there are some atriums which  
are several floors height. There are skylights 

on top of atriums, so the light can come 
in (fig131) . The new structure system also 
use atriums to touch to the ground, the 
atriums is the core of structure system and 
they were made of concrete arches (fig132) 
. There are living units on top of existing 
building. The units are orgnise around the 
artiums. 

The shape of the whole building is the ter-
race with backwards. People can get the 
best view of the canal on the terrace. The 
rhythm of terrace  are strictly follows the 
rhythm of existing facade and structure. 

On the facade of warehouse, there are both
grids and arch elements. Arches indicates 
public space inside, and grids indicates the 
private living inside (fig133) . 

fig. 125 
Warehouse interior space

fig. 124 
Structure and facade rhythm
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fig. 132 
7. Living units

fig. 130 
5.reinforcement, new & old interaction

fig. 131 
6. Concrete cores

fig. 126 
1. Existing building

fig. 128 
3. Atriums

fig. 127 
2. Demolished part

fig. 129 
4. New structure system

fig. 133 
8. After transformation
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D. Discussion and conclusionl

The Campina factory is an important former 
industrial factory. The transformation design 
of Campina terrain begins from observation 
of factories. Campina factories were built as 
a small community with all the necessary 
programs for production. But the factory 
is not built at the same time, instead, the 
whole terrain is developing in a dynamic 
way. Therefore, the layout of the master plan 
is loose and lack of an overall plan. But it’s 
also easy to be transformed in the future. 

My research focuses on the quality of the 
existing structure and the chronologic or-
der of their construction. For all individual 
buildings, some of them are in low-quality, 
for example, connection buildings and pa-
per storage. Some of them are still worth 
to keep, for example, the milk factory, ice 
factory, warehouse, and the office build-
ing. Research starts from the possibility of 
transformation design for these buildings. 
So base on the analysis of value, I can start 
my design in different scale level. 

On the urban scale level, we propose a lager 
and experimental urban structure which is 
the bridge system to connect both sides of 
the canal. The purposes of bridges are to 
solve the existing improve the relationship 
between people and water. Bridges system 
also connects new generic building which 
multiple functions can fit into the new struc-
ture.   The bridge system is a new layer on 
top of the canal zone.  

On the Campina scale level, the idea of ca-
nal zone continues. Bridges are the most 
public area, there is the quiet residential 
area located far away from the canal. The 
industrial zone is like a closed zone in the 
middle. The concept of zoning makes iso-
lation to gradually transition from public to 
private. In order to keep the density or even 
increase the density of Campina terrain, I 
re-develop the main factory buildings. Either 

vertical and horizontal expansion is to im-
prove the existing space quality. Horizontal 
expansion can complete the zoning idea, 
the vertical expansion can also take the ad-
vantage of landscape view. New building es-
pecially focuses on dealing the relationship 
between new and old. 

On the individual building scale level, the 
concept of zoning and expansion has been 
elaborated by the milk factory. I use the 
arch as my basic unit to replicate. The new 
structure has a clear feature and it is made 
up of arches and stretching of arches. In the 
end, the new structure is like growing from 
the ground and can fit to existing structure. 

For the whole design process, I am always 
seeking the balance of equal and harmo-
ny between the new and old. The design 
of re-development of Campina terrain has 
reached my goal.
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Appendix (Drawings)F.

fig. 134. 
Masterplan of canal zone
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fig. 135 
Function Programs

Appendix (Drawings)F.
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fig. 136 
Figure-ground explosion view

Appendix (Drawings)F.
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fig. 137 
Different layers of masterplan design
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fig. 138. 
Section & fragment
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fig. 139. 
Section & fragment
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Appendix (Drawings)F.

fig. 140 
Terrain ground floor plan
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Appendix (Drawings)F.

fig. 141 
Terrain east facade 1:1000

fig. 142 
Terrain south facade 1:1000

fig. 143 
Terrain north facade 1:1000
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fig. 144 
Basement floor plan 1:500

Appendix (Drawings)F.
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fig. 145 
Basement floor perspective
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Appendix (Drawings)F.

fig. 146 
Ground floor plan 1:500
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fig. 147 
Ground floor perspective
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Appendix (Drawings)

fig. 148 
First floor plan 1:500

F.
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fig. 149 
First floor perspective
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fig. 150 
Second floor plan 1:500

Appendix (Drawings)F.
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fig. 151 
Second floor perspective
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Appendix (Drawings)F.

fig. 152 
Old roof floor plan 1:500



109

fig. 153 
Old roof floor perspective



110

Appendix (Drawings)F.

fig. 154 
Fourth floor plan 1:500
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fig. 155 
Fourth floor perspective
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Appendix (Drawings)F.

fig. 156 
Fifth floor plan 1:500
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fig. 157 
Fifth floor perspective
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Appendix (Drawings)F.

fig. 158 
New roof floor plan 1:500
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fig. 159 
Overall perspective
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Appendix (Drawings)F.

fig. 161 
East facade 1:600

fig. 160 
North facade 1:600
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fig. 163 
East facade new & old rhythm

fig. 162 
North facade new & old rhythm
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fig. 165 
West facade 1:600

fig. 164 
South facade 1:600

Appendix (Drawings)F.
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fig. 167 
West facade new & old rhythm

fig. 166 
South facade new & old rhythm
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fig. 168 
Section of office zone

Appendix (Drawings)F.
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fig. 169
Section of transportation zone
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fig. 170
Section of transportation zone

Appendix (Drawings)F.
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fig. 171
Section 
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Appendix (Drawings)F.

fig. 172 
Facade fragement  A
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fig. 173 
Facade fragement  B
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Interaction structure layer
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fig. 174 
Vertical organization

Appendix (Drawings)F.
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fig. 175 
East facade, ice factory 1：500

fig. 177 
North facade, ice factory 1：500

fig. 176 
South facade, ice factory 1：500

fig. 178 
West facade, ice factory 1：500
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fig. 179 
South facade, warehouse 1：600

fig. 180 
East facade, warehouse 1：600

Appendix (Drawings)F.
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fig. 181 
North facade, warehouse 1：600
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fig. 182 
Bird view rendering 

Appendix (Images)F.
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Appendix (Drawings)F.

fig. 183 
Bird view rendering (Night) 
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fig. 184 
View from the bridge

Appendix (Drawings)F.
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Appendix (Drawings)F.

fig. 185
View from the pedestrian 
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fig. 186 
View from the pedestrian 

Appendix (Drawings)F.
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Appendix (Drawings)F.

fig. 187 
View from the park
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Appendix (Images)F.

fig. 188 
Bird view of Campina terrain
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fig. 189 
Eye level view inside Campina terrain

Appendix (Images)F.
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fig. 190 
Street view

Appendix (Images)F.
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fig. 191 
Perspective of 3D printing hall, milk factory

Appendix (Images)F.
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fig. 192 
Perspective of the atrium, milk factory
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fig. 193 
Perspective of the atrium, milk factory
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fig. 194 
Perspective of the roof platform, milk factory
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fig. 195 
New volume interior space, milk factory

Appendix (Images)F.
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