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GENERAL OVERVIEW

In a rapidly changing and densifying city, rethinking 
the conventional functions of space is crucial. On 
top of the rising demands of food, energy, economic 
opportunities, biodiversity and open spaces, are 
human needs that involve strengthening social 
interactions, educational, self- and community 
growth. Accommodating these material and 
immaterial needs in the city requires a new approach 
in order to offer resilient and sustainable solutions 
for today and the future.

The city of Gent and the site Bargiekaai show a 
typical range of buildings, fragmentation and an 
overly closed and private way of dealing with space. 
Bargiekaai has great potential to become a social, 
shared area. The most important intervention is 
to remove the middle building and to open up the 
Bargiekaai site, making it more accessible not only 
for the campus but the surrounding neigbourhoods.

The Bargiekaai Campus is an ideal site to introduce 
a library that exemplifies a sustainable approach to a 
space that bridges between living and learning. The 
proposed design intervention aims to provide space 
for different possibilities of gaining and sharing 
knowledge in the setting of an educational campus. 

The site needs a flexible building that serves as a 
catalyst. We strive for dynamic facilities to integrate 
and change space, with optimal flexibility for different 
activities and services. Approaching the design in a 
holistic way ensures that the building is relevant in 
today’s context as well as the future’s.

Thanks to the intelligent organisation and re-use of 
the space, a positive impact can be guaranteed. The 
main contributors to this is a structure with 100% 
circular materials and an adaptible grid system. This 
means that any element of the construction part 
can be disassembled and re-used without waste 
production. 

Overall, it may be said that the design intervention 
has a holistic approach by redefining the use of 
space for gaining knowledge through broadening 
social interactions and activities, accessibility of 
the space, and allowing for the creation of different 
possibilities for different times.
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I. CITY

A. SITUATION

CURRENT PROBLEM

The Bargiekaai site is completely closed off with 
hedges, fences or real brick walls. The school campus 
is completely closed and anti-social. The site does not 
share with the neighbors. The view of the beautiful water 
and the surrounding area is disturbed by the school itself 
with the hedge that is placed. 

FENCES AND HEDGES, UNINVITING ATMOSPHERE, ISOLATED



Climate Design KULeuven . 2020
98

THE LACK OF SHARED SPACES
Opening up the Campus

The design intervention aims to be a catalyst to 
activate the inherent yet dormant potential  of the 
Bargiekaai Campus, contributing to social and 
educational interactions in the city.

Belgium is known to be the 6th most populated 
country in Europe, with a density of 376 per square 
kilometre. This is refelected in the urban fabric of cities 
such as Gent, where large green, open spaces are 
greatly complimented by buildings and gray surfaces. 
A large majority of these green spaces are found 
behind private buildings in the form of private gardens 
or backyards. There is clearly an abundance of the 
necessary green spaces that a dense city needs, 
however, they are inaccessible for the public. The 
inherent potential of such spaces as social interaction 
points are thus not activated.

The city of Gent is proudly coloured by diverse 
nationalities from various walks of life. It is home to 
both local and international immigrants, with 34.3% of 
the inhabitants having roots outside of Belgium. This 
can be seen in neighbourhoods around the site such 
as the vibrant Brugse Poort. 

The site of the Bargiekaai has great potential to 
be activated by opening the otherwise introverted 
campus up to its surroundings. It has the potential 
to bridge between living and learning by becoming 
an important meeting point for people, to share 
knowledge, skills, experiences. 

PRIVATE
GREEN/OPEN SPACES

PUBLIC
GREEN/OPEN SPACES
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I. CITY

B. SITING

A BETTER USE OF SPACE
Activating potential

For the campus and the site Bargiekaai we strive for a 
more welcome and open space. Now, the site is a desert 
of a parking lot and concrete with an occassional bit of 
nature. 

There is a lot of potential on the site. There is water 
and space to sit with your friends, there is a friendly 
neighborhood and there is more potential for more nature. 
We strive for a better climate for humans and animals. 

The proposed design strives for a flexible climate-friendly 
learning center for the campus and the neighborhood. 
The buidling becomes a place to play, to learn, to teach, 
to relax en to meet new people. We want to create a new 
social life in this environment. By removing the parking lot, 
the hedge and the middle building, the space is activated 
and put to better use while also having a positive impact 
on its environment. We replace the parking with more 
nature and space to chill with friends and family. This way 
we open the site and everything becomes more social 
and pleasant. 

A SPACE TO PLAY
A SPACE TO TEACH

A SPACE TO LEARN

A SPACE TO MEET
A SPACE TO RELAX

LARGE GRAY, HARD SURFACES, MINIMAL GREEN
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I. CITY

C. VISIONS AND AMBITIONS

REDEFINING SPACE FOR GAINING KNOWLEDGE
A library of possibilities

“In dialogue, individuals gain insights that simply 
could not be achieved individually.”
 
- Prof. Peter Senge, Systems Scientist

In analysing public spaces in Gent, specifically libraries, 
it was clear that the majority of the libraries in the city are 
within walking distance from neighbourhoods. 
However, there are neighbourhoods that do not have this 
same access to libraries within walking distance. Adding 
a library to the site benefits surrounding neighbourhoods 
by making such a crucial urban typology available and 
accessibile.

But what other purpose can the design intervention offer 
to the city and how can it introduce innovation to the cus-
tomary use of a library? 

Books have for centuries been a time-honored resource 
for information, and libraries have been their physical 
storage. The project aims to introduce a multifaceted 
space where sharing and exchanging of experiences, 
skills, ideas can take place. It intends to be a space that is 
open to diverse people of different professions, interests, 
and age-groups.

LIBRARIES IN GENT AND THEIR ACCESSIBILITY 

?
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II. URBAN VILLAGE

A. POSITIONNING B. MODULAR BUILDING

OPENING UP THE INNER AREA

Bargiekaai is too closed and private. Opening 
up the inner area is resulted by demolishing 
the middle building. In this way the built area 
is used in a more efficient way. 

A new building will be used as a catalyst. An 
intelligent use of the building in space and in 
time, improves the sustainable goals. 
The buildings fulfil the needs of the urban 
village and is flexible in space. 
On the open space, greenery will be brought 
back, improving surface permeability and 
the experience quality of the place.

VISIBLE FOR THE NEIGHBOURHOOD

Because our building is a learning center 
for the entire neighborhood, it must be 
visible. The new design therefore protrudes 
more towards the water. That way the new 
building is easy to see and find. It creates a 
new social statement for the neighborhood 
and Gent.

GRID

A grid with defined dimensions 
(based on the human scale) opens 
up the possibilities to a modular 
structure. A repetition of the same 
dimensions reduces the building 
cost. This system makes the 
building and its interior adaptible to 
different functions.

REPITITION OF STRUCTURE

The main structure is composed 
of wooden beams (GLULAM) and 
columns. With the building we 
aim for a systemised structural 
skeleton, built out of timber 
components. Because of the 
modular feature of the structure, 
materials can be re-used.

ADITION OF THE FACADE

The main building principle is an 
easy-build principle. A repetition 
of the same elements from the 
flexible open primary structure. 
This open building method makes 
room for an adjustable building in 
time and space. In that way we can 
add greenery on the facade too, 
to make the building more climate 
friendly. 

building to be demolished

new building with positive impact 
on site

GRID BASED ON THE HUMAN SCALE AND INSPIRED BY JAPANESE ARCHITECTURE
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II. URBAN VILLAGE

C. BUILDING AS AN ENTRANCE

MOBILITY TO THE PLOT

By ensuring that the building is more visible to the 
surroundings, the building becomes a welcoming entrance.
Because the Bargiekaai campus is openend up, a new 
flowing mobility on the site is determined. Bikers and 
walkers go underneath the new building. 

D. BUILDING AS A CATALYST

+ + +

EDUCATION EVENTS OFFICE HOUSING

+ ...
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III. BUILDING

A. SUSTAINABLE CONCEPT
     A holistic approach

The building intends to fulfil present and 
future needs in the city. Its adaptiblity thanks 
to the grid system makes it possible for 
different functions to take place, for a diverse 
audience.

The building features architecture utilised 
as a tool to control indoor climate through 
shading, isulation, and ventilation, as well as 
using natural resources such as rain water 
and sunlight. 
Moreover, the surroundings are also 
integrated in the design by ensuring 
permeable surfaces that contributes to 
ground water levels and has a positive 
impact on urban water cycles. 
Green spaces are also present in previously 
unused and impermeable areas, increasing 
biodiversity in a densely built city.
By doing this, dependence on limited 
resources is greatly reduced.

The users of the space are also taken into 
account, by ensuring spaces where various 
activities for different needs or interests 
could take place.

Overall, the design aims to holistically create 
a space that has a positive impact on both 
the physical aspect of the building as well as 
the experential consequences to an array of 
species.

WINTER

SUMMER

HEAT GAINS

NATURAL 
LIGHTINGNATURAL & 

SEASONAL 
SHADING 
SYSTEM

VENTILATION

RAIN WATER 
COLLECTION

PERMEABLE 
SURFACE

CO2

O2

HABITAT FOR 
SPECIES

net energy requirement for cooling with 
shading and ventilation

± 89 000 kWh/year 
LESS

CIRCULARITY AND ADAPTABILITY

± 30% BIODIVERSITY INCREASE IN 
URBAN AREAS
due to vertical and horizontal greenscapes in 
buildings

INCREASE OF GROUND SURFACE 
PERMEABILITYof the building its materials and of natural 

resources that the space comes in contact 
with such as water

Source: building biodiversity: drivers of bird and butterfly diversity
On tropical urban roof gardens
J. Wang, H.P. Choon,C. Yi ting tan, V. Lee, A. Jain, E. Webb

SOCIAL INTERACTIONS

MULTI-GENERATIONAL

CIRCULAR 
MATERIALS

GRID SYSTEM

90cm
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III. BUILDING

B. FLOORPLANS
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III. BUILDING

C. ELEVATIONS

NORTH EAST

SOUTH WEST
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III. BUILDING

D. ORIENTATION

AN ADAPTIBLE FACADE
Working with the seasons

The learning center is an open structure. 
The primary idea behind the facade system 
is applied throughout the skin of the building. 
However, adaptations are created on the 
secondary facade system according to 
the building’s orientation, as the facade’s 
features affect the indoor climate and 
atmosphere of the building. 

A corridor is generated as a buffer zoom 
between inside and outside. Outer structure 
and networks allow greenery to climb up from 
the plant boxes which are irrigated through 
the gutters above. This system provides a 
bioclimate solution for cooling down the air 
and fitering the direct sunlight in the summer. 
On the other hand, the extent corridor also 
allows people walking around the building 
and enjoying the view from the river.
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III. BUILDING

D. ORIENTATION
     Indoor-outdoor relations

SUMMER

During the summer, the plants are growing and covering the surface of the 
second-layer facade. this greenery barriel can scatter the sunlight, avoiding 
the overheating. The aluminum grate flooring on the balcony allows the air 
circulation between each floor.

WINTER

In winter time the plants are less leafed. In this way the sun can easily enter the 
building. The balcony is used as a buffer to heat the air. The rising heated air can 
be used to warm the builded volume.
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III. BUILDING

E. STRUCTURE 
     Accomodating adaptability

In order to accomodate the concept of expan-
sion and adaptability of the building, the system 
of the detail was also taken into account. Com-
bining wood profiles and steel profiles allows 
for the creation of a sturdy base if the need for 
expansion arises. Columns are also designed 
in a modular way, with the possibility for the 
base and end to be combined as the building 
expands. Beams are dimensioned using the 
rules of thumb for wooden structures, with a 
margin for overdimensioning to accomodate 
heavy loads. 
The foundation profile raises the columns from 
the ground to protect the wood from water and 
rotting.
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raised steel 
foundation

20x20cm wood column

30x10cm (hxw) beam

steel profile

DETAIL: THE POSSIBILITY TO EXPAND 
AND ADAPT

In order to accomodate the concept of expansion and 
adaptability of the building, the system of the detail was 
also taken into account. Combining wood profiles and 
steel profiles allows for the creation of a sturdy base if the 
need for expansion arises. Columns are also designed in a 
modular way, with the possibility for the base and end to be 
combined as the building expands. Beams are dimensioned 
using the rules of thumb for wooden structures, with a 
margin for overdimensioning to accomodate heavy loads. 
The foundation profile raises the columns from the ground 
to protect the wood from water and rotting.
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AND ADAPT

In order to accomodate the concept of expansion and 
adaptability of the building, the system of the detail was 
also taken into account. Combining wood profiles and 
steel profiles allows for the creation of a sturdy base if the 
need for expansion arises. Columns are also designed in a 
modular way, with the possibility for the base and end to be 
combined as the building expands. Beams are dimensioned 
using the rules of thumb for wooden structures, with a 
margin for overdimensioning to accomodate heavy loads. 
The foundation profile raises the columns from the ground 
to protect the wood from water and rotting.

20x20 wood column
(x4)

steel profile

30x20 (hxw) glulam 
beam

raised steel  
foundation
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III. BUILDING

F. MATERIALS WHY CLT?

CLT’s embedded CO2 is low. It is a 
building material that fulfills the concept 
of circularity. Connections can be made 
in a way that they can be dismantled and 
reused. When parts cannot be reused 
anymore, they are processed into 
smaller pieces to be used for, among 
other things, furniture, wood shavings or 
be composted in nature.

Wood has better insulating properties 
than other traditional materials, 
contributing to better indoor quality 
and lessening the need for excessive 
insulation.

Building in CLT means that the majority 
of the construction is prefabricatad. This 
reduces carbon emissions from building 
because structural elements are lighter  
than for example steel (less pollution 
when being transported) and are also 
created in controlled environments 
hence pollution in the site is reduced.

COST EFFECTIVENESS FIRE PROTECTION FAST INSTALLATION

PREFABRICATED

ENERGY EFFICIENCY ENVIRONMENTAL 
ADVANTAGES

POSSIBILITY 
TO RE-USE
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III. BUILDING

G. FLEXIBILITY

KIOSK SPACE

The 1.80 x 1.80 space for people in small 
group with flexible functions such as 
small exhibition, temporary shop, study 
space, workshop. And the boxes with this 
dimension can be used both outdoor and 
indoor, containing inside with different 
shapes of furniture boxes based on 0.90 
m. dimension.

PRINCIPAL FLOORPLAN

A repetition of the same elements form the 
flexible open structure, made up from a 
wooden structure. Tis results in an open plan 
with one big core that is the main circulation. 
This enhances the flexibility. The structure 
could be fulfills depending of the needs at 
that moment. This make a variety of activities 
possible in our building. 
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FLEXIBLE IN TIME

Change is the only constant. Although buildings 
are perceived as static and permanent, new ways 
of approaching their spaces are necessary in a 
society that witnesses changes in rapid rates.
By using the principle of an open structure, the 
building can take into account different needs for 
change that inevitably take place through time.
By seeking to coordinate inputs from different 
users and interests, it becomes relevant also in 
the long-term and can constantly be used. 

FLEXIBLE IN SPACE

Multiple functions can take place through an 
open structure. The structure is fillable. What 
results in several spaces. Because of the grid 
system that is based on the human scale, 
different activities can take place and allow 
different furnitures to be used. 

HOUSING OR ISOLATION UNITS FOR VULNERABLE GROUPS, STUDY/
WORKSHOP KIOSKS

OFFICE AND MEETING SPACES

LEARNING CENTER WITH WORKSHOPS, CAFETERIA/COMMON 
KITCHEN, MEETING SPACES, MUSIC ROOMS, PLANT BANK... 

Kiosks that are based on the same grid 
system can function as isolation units 
for studying, working, as furniture for 
a cafe, play area, or plants.
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III. BUILDING

H. SECTIONS (USE OF BUILDING)

LIBRARY OFFICES EVENTS EDUCATION

+ + +

L E A R N I N G 
CENTER

CONTRIBUTE TO A LIVELY COMMUNITY

PUBLIC AND SOCIAL PLACE

BEEHIVES GREENROOFS C O L L E C T 
RAINWATER
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IV. DETAILS

A. CONSTRUCTION DETAILS
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V. CALCULATIONS

A. U-VALUES
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V. CALCULATIONS

B. LESS-CALCULATION

VI. DATA

A. POSITIVE IMPACT

B. 10 RULES

Build an open building 
between the existing 

building of the campus 
and the canal.

Adding a multi-functional 
learning space in a new 

buidling. 

Implement public functions 
to attract outsiders.

Keep the classrooms 
in the existing building 

but provide a larger 
classroom where two 
classes can interact.

Redesign private road 
to the site to be more 

accessible and neighbour 
friendly.

The new building will be 
two levels higher than the 
adjacent existing building.

Design a facade that 
uses less materials but 

still effective in insulating,  
ventilating, naturally 
lighting the building

Use wood as a main 
material.

The grid will be based on 
the basic value of 90 cm.

What is the right grid? 
Research on the grid. 

Use a flexible grid.

POSITIVE IMPACT
Giving back

In an already densely populated city, 
adding another building must be done with 
responsibility. 
The site of the building is a space that is 
teeming with potential but is dormant and does 
not give an added-value to its environment.This 
situation is improved by activating the space 
with a building that is flexible, uses sustainable 
materials, works with the environment to create 
optimal indoor quality, and adds biodiversity 
in the area while also contributing to human 
experiences and growth. 
Taking the long-term into consideration by 
offering different functions and possibilities for 
different people adds to the building’s positive 
impact.

FLEXIBLE IN TIME 
AND SPACE

100% CIRCULAR EFFICIENCY CONTRIBUTES 
TO URBAN 

BIODIVERSITY

SOCIAL IMPACT & 
GROWTH
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BASIC DATA

Learning Center
Variable amout of users
Footprint new space building: 2400 m2

Total volume of the new space building: 28000 m3

CONTEXT

Bargiekaai site
Bargiekaai, 9000 Gent
Existing situation: KU Leuven Campus School

ENERGY

Besides sufficient insulation, a shading system 
that blocks off sunlight in the summer yet allows 
it to enter in the winter helps optimise the indoor 
quality of the building. Appropriate natural 
ventilation also contributes to this. By using these 
architectural elements, extra energy consumption 
is thus kept at a minimum.

MOBILITY

Bikers and walkers can go underneath our building 
for a smooth traffic. Redesign private road to the 
site to be more accessible and neighbour friendly.

VI. DATA

B. BASIC DATA / ZERO IMPACT

NATURE

The space underneath and next to our building 
becomes a meeting place for the community. 
Greenroofs are used on the existing building, 
increasing biodiversity also with the help of  
beehives. Roofs of the proposed building collect 
rainwater.

MATERIALS
Structure: FSC-label Cross Laminated Timber 
(CLT). We used this wood for its high strength 
and CO2 low productivity cost. It can be used as 
a floor, wall or beam structure. We used mineral 
wool as insulation, the material is recycled from 
glass or rocks.

POSITIVE IMPACT

The site of the building is a space that is teeming 
with potential but is dormant and does not give an 
added-value to its environment. This situation is 
improved by activating the space with a building 
that is flexible, uses sustainable and cradle-to-
cradle materials, works with the environment 
to create optimal indoor quality, and adds 
biodiversity in the area while also contributing to 
human experiences and growth. 
Taking the long-term into consideration by offering 
different functions and possibilities for different 
people adds to the building’s positive impact.

A SPACE OF POSSIBILITIES FOR LEARNING 
AND LIVING

In a rapidly changing and densifying city, rethinking the conventional 
functions of space is crucial. On top of the rising demands of food, 
energy, economic opportunities, biodiversity and open spaces, 
are human needs that involve strengthening social interactions, 
educational, self- and community growth. Accommodating these 
material and immaterial needs in the city requires a new approach 
in order to offer resilient and sustainable solutions for today and 
the future.

The Bargiekaai Campus is an ideal site to introduce a library 
that exemplifies a sustainable approach to a space that bridges 
between living and learning. The proposed design intervention 
aims to provide space for different possibilities of gaining and 
sharing knowledge in the setting of an educational campus. 

The site is located between the vibrant neighbourhoods of the 
Brugse Poort and the introverted character of the Bargiekaai 
Campus. Because of this, the location of the site is relevant as 
it possesses the potential to be a place where two seemingly 
detached worlds and their activities could meet. The proposed 
design thus invites people from the campus and the surroundings 
to come together and interact in different activities, exchange 
experiences, skills, and knowledge. 

A sustainable approach to space means transcending time. In 
order to realise this, an adaptable grid is used that is based on the 
basic human scale. This basic scale can be expanded depending 
on what is necessary, whilst keeping the footprint of the building 
compact.
This grid also allows for the building to be multifaceted as well as 
self-replicating. Wide open spaces are possible, whether indoors 
or outdoors. Intimate spaces can be created using kiosks that 
can function as private meeting/study spaces, lodging, or even 
furniture for playing or storage, all in accordance to different needs 
in different times.

Utilising materials that can be integrated in circular systems is 
important in ensuring that resources are not exhausted. This is 
implemented by using CLT/wood and rammed earth as primary 
materials, as well as integrating natural shading systems with 
the use of plant curtains. The building’s concept of adaptability 
considers structural details of the building where connections can 
be dismantled and reused. Also using translucent materials such 
for the wall and creating different facade types depending on the 
orientation in purpose to the potential of maximal natural light 
usage and avoiding the dependence on electricity. 

The building’s positive impact is achieved not merely by the materials 
and construction techniques that are used, or by intelligent use of 
space that transcends time to consider different human needs. A 
holistic approach is taken into account by integrating systems that 
provide spaces for flora in and around the building that can serve 
as habitat for various species while functioning as design elements 
in the building such as shading or water permeable surfaces. 

Overall, it may be said that the design intervention has a holistic 
approach by redefining the use of space for gaining knowledge 
through broadening social interactions and activities, accessibility 
of the space, and allowing for the creation of different possibilities 
for different times through an adaptable grid system.

KULeuven - Departement Architecture - Climate Design - 2020



LIVING CAMPUS
BARGIEKAAI

Climate Design &
Sustainability

KULeuven - Departement Architecture
2020

Sophia Anthoni, Reza Rezaie, Artit Markshom, Maureen Piers, Tine De Fleurquin, Xiongfei Chen


