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GENERAL OVERVIEW

It can be claimed that terms as “sustainable”, “circular” and 
“resilient” re-shape and affect the world of architecture, 
urbanism and landscape in the 21st century. While a lot 
of cities are redesigned within these concepts, as an 
architects of future cities, we have a responsibility of that 
transformation to be archived in its best way. In the light 
of these concepts and the with support of Climate Design 
and Sustainability course the project of “Material Lab” is 
developed by Material&Waste Group. 

Having main concerns as exploring sustainable materials 
and ways of using them, contribute to the circular economy 
of the village and the city and support zero waste policy of 
the village, we are designing two buildings located in the 
industrial neighborhood of the Gent city.

As a Material&Waste group we forsee the future of the 
village constructed from only sustainable, local and high 
performance materials. Having concentrated on material 
cycles, we aimed to propose materials that will support 
the short-chain economy in the village and contribute to 
the material and waste flows in Gent. 

We foresee Material Lab project as well as Material Village 
in a continuous process of production, construction and 
consumption. So, we proposed the design that is flexible 
and open for various transformations and changes in the 
future. 

Lastly, we aimed to develop Material Lab project based 
on three main concepts; sustainable and local materials, 
short chain economy and positive waste.
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OUR AMBITIONS 

4 RULES

1. SHORT CHAIN MODEL
Designing a sustainable business model and infrastructure in 
building material production and consumption on site.

2. SUSTAINABLE LOCAL MATERIALS
All materials that will be used on-site for construction should be 
local and sustainable. We propose wood-based, earth-based, 
fiber-based materials and existing site materials to be used in the 
village construction.

Wood-based: GLT, CLT 
Earth-based: Rammed earth 
Fiber-based: Hempcrete, mycellium and hemp insulation, straw
Existing materials: Concrete, steel, brick, metal sheets 

3. POSITIVE WASTE
To make the village a positive waste area, all waste generated 
on-site goes under a short-chain reuse cycle. The mycelium from 
agricultural waste, bricks, and earth from construction waste will 
be used in our village to support the positive waste idea.

4. DESIGN FOR DISASSEMBLY
To support sustainability during the construction we should 
maximize the reusability by the strategy of dissembling in which 
we are going to use screws and bolts instead of glue and sealers.

SHORT CHAIN 
ECONOMY

POSITIVE WASTE

The aim of the “material and waste” group is to explore sustainable local materials and the way of use them. We aimed to 
contribute to the circular and local economy both on village and city scale. 

We see the village as a whole and we propose material and waste design management that is supported by various disciplines 
of the village. In other word, our aim is to colloborate with other teams to design a sustainable village.  

We envision 2040 in a process with three different phases; pre-construction phase, construction of the village, production/
living/working stage. 

 SUSTAINABLE 
LOCAL 

MATERIALS

SYSTEM OF THE MATERIAL VILLAGE 

Our village system is based on a cycle comprising of 
four primary sectors namely construction, accomodation, 
business, education. Each sector has its own cycle which 
contributes the system loop that we are creating. 

We wanted to design a way of life in this village that the 
material becomes a central part of the whole ecosystem by 
facilitating the production of materials in the warehouses 
in Gent, and also designing a short-chain cycle model to 
make our own materials. 

We created four cycles in order to shape sustainability 
concept as well as to support circular economy. These 
four cycles are connected to and depend on each other. 

With the need to establish a sustainable and circular 
approach for materials production, infrastructure 
construction, management, and the way of life in this village 
which will transcend economic social and environmental 
considerations. We introduce the educational aspect to 
this village, while keeping material as the central core in 
our education. It will be used to work on material research, 
production, and to share knowledge of sustainable living, 
working with materials, and a sustainable way of learning 
to the community. Our economy based on the renting 
system of the accommodation units as well as the renting 
system of the materials we are producing on our site.
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MATERIAL CONCEPT 

We envision Material Village to be constructed from 
only sustainable, local and high performance materials. 
Production of these materials will support the short-chain 
economy in the village as well as contribute to material 
and waste flows in the city. 

At the first stage of the design we explored existing 
structures, elements and materials on the site and define 
what will be protected, reused, recycled or removed.

After a wide research on materials within their cycles, 
we prepared a material list for the whole village that is 
consist of sustainable and local materials. So during this 
phase we concentrated on questions: which? (materials, 
products), why? (material cycles, characteristics) and 
how? (...to produce, to deliver, to reuse). 

We are designing our spaces in relation to the full cycle of 
materials’ life by thinking about their production, use, and 
disposal. Warehouse is the place for re-manufacturing, 
assembling/disassembling and storing of the materials. 
Circulation in the project is shaped by both human and 
material movements. 

Workshop spaces contribute to the development of 
materials and their engagement with people. 

Although for some existing materials which have no 
specific function or second life scenario, these materials 
will be stored in our material library after being recycled 
or repaired in Material Lab and can be used by residents 
of the village. 

material lab warehouse and waterfront area
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Muide-Meulestede located on the north of Ghent city. The 
district that is stretched between the city center and the 
harbor.  

Material Village sited in the heart of the district. The village 
is surrounded by water from the west side, and the east 
side which serves for heavy goods transportation. It can 
be said that, warehouses, the canal and wide range of raw 
materials are main elements of the site while residences, 
offices and shops, which are mostly located on the west 
part of the village, are secondary elements.

Material Lab project is mainly consist of two buildings; the 
concrete warehouse that has direct connection with the 
canal and located in the north east of the village and the 
old brick building with warehouse additions that is facing 
central green space of the village and main warehouse.
 

THE SITE & THE CITY GHENT MATERIAL SUPPLY MAPPING 

Ghent city has a rich material production network. As a 
material team we explored wide range of materials and 
their production sites. 

While our aim is to maintain the short chain economy 
by closing material cycles in the vllage, we perceive city 
material network as a supportive supply system. 

The mapping shows material production network in the 
city of Ghent. 

We export wood-based materials via the canal by taking 
the advantage of being in the harbour area. In order to 
contribute to the existing network, we export materials that 
are produced in the village as as hempcrete, mycellium 
and hemp insulation to the city trough the canal and 
railway. 
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INFRASTRUCTURE SYSTEM FOR MATERIAL 
VILLAGE

In developing a community-based living environment 
with the concept of a sustainable village in Meulestede, 
we wanted to establish an ecosystem where all aspects 
are co-dependent and mutually beneficial across people, 
the resources they provide each other creates the very 
essence of our village. 

The village requires several social infrastructures in order 
to create a working society which includes education 
center, workshop, management offices, production 
spaces, market, and housings for temporary and 
permanent use.

As a material team of the material village, we established 
this integrated network system since we aim to strengthen 
the commons of the community. This infrastructure system 
provides jobs and livelihood to the people of the village 
while it also encourages a collective vision of living.

During the first phase, as part of the adaptive use initiative, 
we will be using the existing buildings and warehouse with 
additional retrofitting, change of materials for the building 
other than the structure.

The function of the space at this phase will be for storage 
of materials forged from the site as well as additional  
materials from outside.

During the second phase, parts of the buildings will be 
developed into workshops with specific programs needed 
to make materials on site. Materials are processed, 
assembled and transported to the site for construction. 
This process will continue until the whole village is 
constructed.

During the third phase after the village is developed 
and built, the existing buildings will undergo a space 
transformation. The buildings will be adaptive reused 
into public centric spaces such as offices, production 
spaces, workshops, education facilities and recreation. 

Dock area will also be transformed into a waterfront 
development and will be integrated into the public space 
and port area. 

PROJECT PHASES

short-chain economy: it is a business model which 
supports local production and aims to close the material 
life cycles inside of the specific site.

1st phase pre-construction-storage

2nd phase village construction

3rd phase 2040
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SECOND PHASE - VILLAGE CONSTRUCTION  

A

A B

B

C

C
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MATERIAL LIBRARY MATERIAL LIST 
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MATERIAL LIFE CYCLE flow: the movement of physical mass, energy or 
value per time unit.
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material workshop area 
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THIRD PHASE - 2040

waste managment block

housing 

port

waterfront recreation area 

main entrance 

material entrance

housing blocks
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MASTERPLAN

Material Lab project is located on the north site of Material 
Village. Material Lab project is mainly consist of two 
buildings; the warehouse with accomodation towers that 
has direct connection with the canal and located in the 
north east of the village and the old brick building with 
warehouse additions that is facing central green space of 
the village and main warehouse.

water team 

church

material lab

port

material lab

food team 

space team 

mobility team 

energy team 

N



Climate Design KULeuven . 2021

EDUCATION 
RESEARCH 

WORKSHOP

PRODUCTION

ACCOMODATION

- learning spaces
- library
- individual working spaces 
- multi purpose area 
- cafeteria 
- meeting spaces 

- atelier/studio
- labs 
- material production studios 

- manufacture area 
- offices 
- material library
- storage 

- housing units
- sport facilities 
- shared spaces 

MODULAR 
CONSTRUCTION

OPEN PLAN 

FLEXIBLE 
SPACES

WHAT IS INSIDE? FOR WHO? 

- students
- adults 
- kids 

- students
- adults 
- kids

- professionals 

- temporary 
accomodation will be 
used by individuals 
studying/working in 
education/workshop 
programs 
- permanent 
accomodation for 
residents 

PROGRAM 

view from walkway to the multifunctional space and material storage
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EDUCATION CURRICULUM 

With the material-based economic infrastructure, we also 
would like to introduce an education system based on the 
materials specific to Meulestede and Gent to promote and 
give back to the community.

We design an architectural program that is based on 
education aiming to develop more socially supported 
building processes that would benefit the village and 
the city. The identity of our system and building model is 
based on sharing the knowledge of materials with people 
in Gent and Belgium. To do this, we envision a material 
school that reflects our local identity. The material school 
and the village itself will construct frameworks of new 
forms of interaction among humans, material, technology, 
and nature. 

Conversions of some of the warehouses to education and 
co-living spaces, ateliers, and several workshops where 
there can be the exchange of knowledge, research, 
seminars, libraries, etc. will benefit interaction with the 
outside world and this community enriching both sides

material school: a facility that provides exchange of 
material knowledge between professionals, students, 
children and residents of the village and the Gent city. 



Climate Design KULeuven . 2021

SECTION DIAGRAM 
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GROUND FLOOR PLAN 

1/500

material workshop: is a workshop that contributes to 
material technology development and production. 
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FLOOR PLAN & ELEVATION 

EAST ELEVATION
1/500

1/500
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BASEMENT FLOOR PLAN 

CONCEPTUAL DIAGRAMS 

material library: it is a storage of waste materials that 
have potentials to be reused and recycled aiming to gain 
a second-life to the materials by the users.

circulation production area workshop area public area storage accommodation 
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ACCOMODATION MODULES HOUSING MODULES 

Building blocks consist of four different living modules and 
the core. Grid of for the building blocks is 4mx8m so all 
modules are shaped based on that grid. 

Interior designs of modules designed to create maximum 
confort for its inhabitant. Each room receives natural light 
and each module has private bathroom and kitchenette. 
Modules B and C have their own balconies, for other two 
modules it is possible to add an additional balcony unit.

The core has two elevators, fire stair and shaft. Around 
the core there is circulation area.   

Housing modules include group of proposed materials; 
hempcrete partition walls, CLT exterior walls with 
mycelium insulation, CLT slabs and concrete and GLT 
structure. 

hempcrete walls 

GLT columns 

CLT walls with mycellium insulation

co-living: it is concept of living where thinkers and 
creaters sharing same space for living.

view from inside of share space in housing 
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SECTION DIAGRAM 
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material workshop area 
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ISOMETRIC MATERIAL SECTION 

Rammed earth walls are used inside the warehouse on 
the first levels of the building, while hempcrete is used 
for interior walls in the upper levels of the accomodation.

Mycellium insulation is used with accompany of CLT for 
the exterior walls of accomodation. 

Facade of the housing towers made of CLT that is 
imported via the canal. Existing metal sheets on the site 
are reused as a facade elements for the warehouse. 

Brick pavement at the entrance part is made of bricks of 
destroyed old buildings in the village.

We perceive the future as a constatly changing with new 
technologies, trends and inventions regarding materials. 
In Material Lab project we aimed to create flexible spaces 
as well as materials with circular life cycles that create 
possibilities for change and tranformation.  

ABOUT MATERIALS 

Material Lab project includes all materials that have been 
proposed. The project represent combinations of different 
textures, systems and materials, at the same time ways of 
reusing existing elements of industrial district. 

Concrete columns and metal roof of the existing 
warehouse has been preserved. While new GLT structure, 
concrete cores and basement have been added.  
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DETAIL SECTION 

brick pavement

metal facade sheets

CLT facade

existing metal roof 

new GLT structure

existing concrete structure

existing concrete structure

new concrete structure 

STRUCTURE DIAGRAM 

CLT facade

new GLT structure

additional concrete footing  

existing concrete structure

metal facade elements 

glazing 
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MATERIAL DIAGRAM OF HOUSING MODULES

Building blocks consist of four different living modules and 
the core. Grid of for the building blocks is 4mx8m so all 
modules are shaped based on that grid. 

GLT is used for structural elements. 

Hempcrete is used for partition walls, provides natural 
sound and thermal insulation. Unique texture of hempcrete 
walls creates cozy atmosphere inside.

CLT panels are used with mycelium insulation for exterior 
walls. CLT is also used for flooring.

Rammed earth walls are an alternative material for walls 
in first levels of the building blocks. 

CONCLUSION 

At the end of the semester, we mostly achieved the 
aims that we set. Material Lab project creates a healthy 
material ecosystem for itself as well as for the village. We 
designed a multifunctional building that not just includes 
but also connects production, workshop, education, and 
living spaces. Proposed materials have been integrated 
into different spaces and become one of the main 
determinants of their atmosphere. 

The identity of our system and building model is based on 
sharing the knowledge of materials with people in Gent 
and Belgium. To do this, we envision a material school 
that reflects our local identity. The material school and 
the village itself will construct frameworks of new forms 
of interaction among humans, materials, technology, and 
nature. This education framework provides a living and 
working environment for professionals, students, kids, the 
local residents as well as for the people in the city.

This integrated system supports the local economy and 
closes the cycles of all materials, supporting our positive 
idea of waste. 

According to our envision of 2040, we designed flexible 
spaces which are open to change in case of population 
and programmatic needs. We designed our spaces 
according to the identity and the life cycle of the materials. 
It was important for us to understand the life of the 
material and provide spaces accordingly. During the 
design process, we made some important changes in the 
form of our building. We have made these changes to 
meet our own goals and according to the decisions taken 
by other teams of the village. As a material team of the 
material village, we provide a material ecosystem that will 
always keep the growth and most importantly life inside.
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view from waterfront to the main entrance 
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