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As the name of the studio already 
reveals, this studio is launched to 
design a public building for refu-
gees in / or outside refugee camps. 
The refugee issue plays a major role 
in today’s society. Especially now 
the refugees are aimed towards Eu-
rope. There are many refugee camps on 
the borders of the suffering countries 
where the refugees can escape to. 
Also neighbour countries have opened 
their borders for refugees to pro-
vide sheltering. Unfortunately, these 
camps are in very bad conditions and 
have bad facilities.

The camps have been set up to provide 
temporary shelter in emergencies, 
which can be left behind if refugees 
are able to return to their homes. 
In many cases the camps exist more 
than 13 years and will not vanish 
so easily anymore. Despite this fact, 
the camps remain in the development 
of political reasons. Although there 
are enough examples in the past, the 
amount of camps that have been turned 
into cities is very small. This re-
search will therefore be specified on 
the Za’atari refugee camp in Jordan. 
This camp exists already for many 
years and offers the potential to grow 
into a real city.

In the process of evolving architects, 
it is proposed to us to contribute to 
this subject. Making a difference by 

design a public building where both 
refugees and the camp itself will 
benefit from is the ideal goal. A re-
search has preceded in which the cur-
rent situation is mapped. From urban 
to a detailed level, different geog-
raphies, different decades and differ-
ent sizes of camps are analysed and 
compared with each other. Additional-
ly, a philosophical problem has been 
addressed and reviewed on one of the 
camps. Finally, a public building is 
designed for this problem that should 
give an answer with a theoretical re-
search beforehand.

In partnership with the 4TU.Federa-
tion this project is part of to the 
Lighthouse Projects 2016. Further-
more, there is a cooperation with 
Netherlands Defence Academy, Faculty 
of Military Sciences, Department of 
Military Engineering Sector or Human-
itarian aid of the Dutch Army; Dutch 
Army Engineer Training Centre, Vught.
More information is available at: 
http://www.refpublic.com.
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The refugees that are faced with mul-
tiple issues require attention from 
outside. To begin with, a problem defi-
nition will be drawn up which is sup-
ported with theoretical background. 
This theoretical part will discuss 
the physical and mental condition of 
the refugees. Subjects like what they 
have to endure a lot and how they suf-
fer from lack of solutions. The sub-
ject sports will be introduced which 
will ensure that this can provide a 
solution for the development and re-
covery of the refugees.

Then an in-depth analysis is shown. 
This will give comprehensive infor-
mation about the location of the re-
spective camp. So questions like; “In 
what kind of climate does these ref-
ugees have to live?” Or “How are the 
conditions in this camp?” can be an-
swered. Another camp, which is an im-
provement of the respective camp will 

be explained as well. It shows what 
is needed to provide a well-struc-
tured camp. In addition, there will 
be a comparison between botch camps.

Finally, the design process will be 
shown step by step with sketches and 
drawings. This clearly shows how the 
design originated and developed. To 
finish with, the final design will be 
shown with necessary explanations. 

 Introduction
 



Research

Chapter 1
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Za’atari refugee camp is one of the 
biggest and most elaborated camps in 
the world. Despite the poor condi-
tions, this camp has grown into a 
city with a lot of primary facili-
ties. Regrettably, this city is still 
surrounded by fences and security. 
Besides these restrictions the ref-
ugees are limited in useful pursuits 
like working or studying. This cre-
ates boredom, uselessness, idleness 
and other demotivating effects. 

 Introduction

Sports is a good way to resolve all 
these demoralising facts. It is a way 
to rebuild the base of people. Fit-
ness in its general meaning is one of 
the basic steps of ‘Maslow’s hierar-
chy of needs’. Furthermore, it will 
stimulate the physical condition of 
the refugees, which in the end will 
result in better mental continence. 
Especially in the middle east, people 
are not really familiar with sports 
and thus they miss out a great rem-

edy to develop themselves. Combining 
sports with religeous believes will 
be a great integral for the refugees.

In other words, they have both a phys-
ical and a mental need to be able to 
RE-build themselves again.

 
Research Question

 - How can the health and 
welfare of refugees be improved, in a 
way that they can pick up life with a 
better foundation?

Some sub-questions arose with this 
statement;

 1. What kind of program and 
facilities are needed to carry out 
the needs of refugees, and why?

 2. How can a dome princi-
pal transformed into a flowing and 
self-supporting roof structure?

 Problem Definition

“Camps keep refugees alive, but 
they prevent them from living.”

Elizabeth Dunn
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To answer these questions some lit-
erature research is needed. One of 
the main subjects is sports itself. 
In addition, a considiration of the 
mental dominance of the refugees. It 
is important to review these two sub-
jects seperately and in the end con-
nect them related to the circumstanc-
es these refugees are situated in.

Architecturally, the mosque will be 
introduced as an important part of 
the sports centre. In addition, the 
construction and development around 
the centre plays a major role in the 
research.

 Sports

Thanks to sports, refugees are facing 
a lot of issues and other daily life 
dilemmas. Mainly due to confronting 
a team-building program and competi-
tions they will undergo. A social as-
pect of sports plays an important role 
in the communication of the refugees. 
They have to qualify with teammates, 
with who they will fight for the game 
to win. Cooperation in this sense 
gives you as a person more discipline 
and more solution orientated. It en-
hances the confidence of the refugees 
and creates a better self-image of 
themselves. In addition, sports will 
offer the ability to learn how to co-
operate with others without precon-
ceptions and respectfully. Further-
more, refugees develop the skills for 
decision making, leadership and learn 
how to deal with success and failure. 
Emotionally, sports make it possible 
to heal bad memories and feelings, 
which are gained during displacement. 
Frustrations and aggression will get 
a softened form in the memory and 
it will not hurt the refugees any-
more. This distraction is what refu-
gees need. As mentioned earlier, this 
form of distraction will ensure that 
boredom will disappear among the ref-
ugees. Competition, team building, 
confidence, greed and many other ex-
tras will arise in time, what will be 
resulting in the capability to dis-
cover meaning in life. (DCOF, n.d.)

Because of the powerful bridge-build-
ing quality of sports it brings both 
social and emotional feelings togeth-
er. But more important is the fact that 
cultural differences that are experi-
enced in a refugee camp can be sup-
pressed with the influence of sports. 
During an exercise or a match, they 
have a common goal, the same purposes 
because they are a “team”. A team ex-
ists of individuals but acts as a sin-
gle one, so there is no place for mis-
trust and hostilities. Through sports 
programs the youth is taught how to 
manage conflicts, to show sportsman-
ship and be a role model for others. 

 Mental dominance

Mental health problems are a signifi-
cant concern for refugees in Jordan. 
More than 19.000 people had to deal 
with mental health disorders in 2014 
(27% for several emotional disorders 
and 8% for psychotic disorder). The 
table below gives a nice overview 
about the situation in Za’atari camp. 

Mental health conditions in Jordan (Za’atari camp), Janu-

ary - December 2014

In general, there is more attention 
to trauma and less for preserving ser-
vices and on supporting the refugees 
to surmount limitations. A study by 
WHO, IMC, MOH and EMPHNET, which came 
out in 2013, revealed that there is 
an increased need to adopt early in-
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tervention in children, to strength-
en the reach and promote family and 
community-oriented activities. [WHO, 
IMC, MOH and EMPHNET, 2014] [UNHCR, 
2015]

Anaemia is a big issue in the Za’atari 
camp and almost 50% of the children 
and woman are suffering from this. 
Being invloved to the sports witch 
special choaching will give the peo-
ple support to pay attention to their 
diet. Most of the times they don’t 
give that much attention to what they 
eat and are onfronted with these phe-
nomena. [UNHCR, 2015]

 Benefits

Benefits of sports for refugees can be 
devided into ‘physical benefits’ and 
‘psychological benefits’
 
Physical benefits are the most impor-
tant aspects for the improvement of 
people in general and not only refu-
gees. Mother nature is based on the 
fact of ‘survival of the fittest’. This 
means that being fit is an important 
foundation for the welfare of human-
being. Organisations involved in the 
settlement of refugees have long rec-
ognised the value of sport in helping 
people adjust to life.

A lot of the refugees, people from 
the Middle East, are not really ex-
posed to sports by cultural and geo-
graphical reasons. For example, they 
can not or even are not allowed to 
exercise because of ethnic judgments. 
Especially for the woman can sports 
be forbidden. They may see it as unu-
sual or unnecessary along their cul-
ture. However, it is one of the most 
important necessities of men in or-
der to stay healthy. Along with eth-
nic restrictions, the location with 
its heath ensures people to stay away 
from physical activities. People try 
to escape from excercises and spent 
most of their leisure time finding a 
fresh and cool spot in a shadow.
Promoting physical and mental wellbe-
ing as well as community integration 

for refugees is needed. By introduc-
ing the refugees with sports in a 
way that they get some satisfaction, 
sports can be the number one sup-
port of rebuilding themselves. When 
eliminating these geographical issi-
ues with a public building, the next 
step will be tackeling pshycological 
constraints. 

Other advantages of sports are in-
cluded like building self-esteem, in-
creasing mental alertness and prevent 
stress and depression. Participation 
in sport also has important social im-
pacts, as it assists in building so-
cial cohesion and in reducing isola-
tion, antisocial behaviour and crime. 
[Refugee Council, 2017]

Sports will help against psychosocial 
problems like stress and loneliness. 
Social integration will originate by 
providing a safe place in which refu-
gees can develop physically, emotion-
ally and mentally. [Refugee Council, 
2017]

Organised sports can support on im-
portant aspects:

-  trust building; in other people 
but also in yourself
-  easiing settlement and transition-
al support in a camp with its resi-
dents
-  diversion strategy to escape from 
traumatic memories and struggles
-  opportunity for capacity building
-  being zen with your inner person
-  rebuild health and wellbeing
-  building community understanding 
and socialising
-  cultural and racial bridge-build-
ing which helps you to get rid of 
prejudices and limitations.

In general, sports associations can 
benefit from fundings and involvment 
of great brands. This will stimulate 
the camp and the refugees to be part 
of this program, which results in in-
creasing membership.
For surprise of many people, these 
refugees contain a lot of strong and 
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talented individuals. It is an oppor-
tunity to train skilled players who 
can be part of international levels.

 Point of care

Some obstacles must be faced to under-
stand the point of view of the refu-
gees. There are indeed hard struggles 
to deal with during sports. For ex-
ample, what to do during the Ramadan? 
They are not allowed to eat or drink 
anything during day time and physical 
activity can be dangereous in such a 
drought. Women undergo barriers like 
dresscodes and being exposed to men 
in the same space. Therefore, offering 
special schedules for women only with 
female coaches could be a solution to 
brake the barriers. With this design 
I do not want to make any distinction 
between men and women, but there must 
be an option to provide privacy to 
the women when they ask for it. An  
option could be to create a general 
space which can be used for different 
functions and can be closed with for 
example sliding walls. 

Another challenge is the childhood of 
the refugees. Some of them have the 
bad luck to be born in a camp with 
very bad conditions. These are nega-
tive aspects but we can also look at 
the bright side of this story. De-
spite the fact that these children 
are born in the camps it will always 
be a “home” for them. With the arriv-
al of a Sports Centre in such a refu-
gee camp, they will get in touch with 
sports on earlier ages. In situations 
where formal education is limited or 
unavailable, sport can act as a ve-
hicle for learning. [Refugees, 2017] 
To add another important aspect, dis-
tance will no longer be an issue an-
ymore. The Sport Centre will be lo-
cated in the middle of the camp, even 
nearby the main market street, so it 
is easy to reach for everybody. 

Plans for long-term success. Grow 
into a sport with the community so 
they will grow in the culture too. 
[Refugee Council, 2017]

 Mosque

Regarding to the culture, most peo-
ple in Za’atari refugee camp are from 
the middle east. Evenmore, these peo-
ple are Muslims and have certain ob-
ligations and requirements which are 
linked to their culture. For example, 
they have to pray five times a day on a 
different time. Implementing a mosque 
into the sports centre would be an 
succesful opportunity. This could be 
the perfect combination to bring a 
new identification to the combination 
of physical and mental believes. 

When it comes to mosques, in an archi-
tectural sense, the first that comes 
up to my mind is Mimar Sinan. For me 
he is one of the most crucial devel-
opers of the art of proportion of 
the mosque. With the perfection of 
his proportions, he cares more about 
the structure with all respect to 
the decoration. Domed constructions 
have reached its highest degree of 
development and flexibility in world 
history thanks to Sinan, who creat-
ed the beauty which is born from ra-
tional construction. His architecture 
is injected with modernist aesthetic 
values like; abstract and geometric 
clarity and the centralised concep-
tion of space. [Necipoğlu, 2005]

 Pier Luigi Nervi

Related to the way of designing Sinan 
did, Nervi had some great similari-
ties regarding to the perfection of 
dome structures. However, his domes 
mainly exists of roof structures 
which almost entirely cap the whole 
building, or in other words, the roof 
became the building. Nervi created an 
entirely column free hangar with free 
a span of 40-meter. He did that with 
a smart design to construct the roof 
in such a way that the roof was inte-
grated with all neccessary solutions. 
He created a unique organic structur-
al system. [Kato, 1981]
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This was for me good example to apply 
in my design. As a result, I created a 
structure that goes all the way from 
one side to the other side. After 
some mistakes and trials I found an 
other solution in the roof structure 
which made it possible to build. 



Project

Chapter 2
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This studio exists of 12 students 
who had the task to design a public 
building for refugees. In the context 
of this study we named ourselves Ref-
Public. To be able to understand the 
whole subject we started to do some 
analysis. Analysis are made about 
camps from different kinds until dif-
ferent decades etc. Information about 
camps in a broader scale like region 
scale until very detailed knowledge 
about existing building methods are 
gathered. This entire extensive work 
can be found in our catalogue named; 
Public Building for Refugees - Volume 
II - Catalogue. Besides this cata-
logue we have created a dictionary 
with general information about sub-
jects which has common comparisons 
about refugees. This dictionary is 
named; Public Building for Refugees - 
Volume I - Dictionary. 

The Sports Centre, which I have de-
signed for this studio, will be situ-
ated in Za’atari in Jordan. This camp 
is a good example of how an emergency 
camp turned into a good working camp 

with a lot of facilities. However, 
the conditions of this camp are very 
bad. Residents have the capability to 
stay in tents instead of well insu-
lated containers. Tents that are set-
tled are placed random in the areas 
that is meant for sheltering. 

From the entrance of this camp, which 
is totally protected with security 
and fences, the main market street 
starts. This street acts as a main 
axis of the whole camp and is dis-
tributed over three major roads that 
are attached to each other. The end 
of this axis is somewhere in the mid-
dle of the camp. Here start all big 
facilities like schools, distribution 
centres, hospitals etc. Facing these 
facilities with a Sports Centre would 
enrich this area even more.

Some drawings and texts are integrat-
ed from the catalogue, which is part 
of our work for this graduation stu-
dio.

 Start off

GSPublisherVersion 0.76.100.100

GSEducationalVersion
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The camp of Za’atari is among the 
largest refugee camps in the world, 
. Nowadays, it spans over an area of 
5.2 km2. It was established in 2012 by 
UNHCR, and is located in the north 
of Jordan nearby the Syrian border. 
Za’atari is effectively the fourth big-
gest settlement in Jordan with a pop-
ulation of 79,138 people (UNHCR, 2016).

It is located in a desert plain, where 
vegetation and surface water are 
scarce. It is placed near the King 
Hussein Airbase, amidst several me-
dium-sized villages, among which is 
Az-Za’atari. Potable water, food, and 
other humanitarian aids are delivered 
daily by contractors of UNHCR. [Anon, 
(2016)]

As far as accessibility is concerned, 
it has a single controlled, barricaded 
entrance, on the side by the Highway. 
Tight security measures are taken, in 
some cases the police only let sever-
al visitors a day. The newly arriving 

refugees can only register and enter/
exit there. 
The camp is developed according to 
a grid scheme, and is divided into 
12 districts, separated by the main 
roads. Each district has its own water 
supply, playground, school, communi-
ty centre, several mosques, and other 
public spaces.

The central axis the road from the en-
trance, host the larger public facili-
ties, with a notable agglomeration in 
the central area, and towards the en-
trance. The other locus of concentrat-
ed public and humanitarian facilities 
is around the edge of the camp, in 
several clusters along the ring road. 

Originally, the shelters we evenly dis-
tributed along a grid scheme, however, 
the present plan reveals a notable un-
evenness in density. There despite the 
uniformity of building materials and 
sources, the shelters are built by the 
inhabitants thus there is a notable 
degree of variety. 

JORDAN

Amman

Camp opened

Population

Planned capacity

Size of camp area

Border

Housing units

Main roads

Toilets

Community centres

Commercial activities

Solid waste

Energy supply

Health care

Education

Water supply

29-07-2012

79.551 people (04-2016)

60.000 people

5.3 KM2 (04-2016)

± 9.6 KM

24.000 prefabricated 
caravans

± 5.9 KM

1 toilet per 50 people

27

3.000 shops and busi-
ness

750 M3/day

35+ L/pers./day
3.3 million liters/day 
in total

11 h/day + 14 million 
USD funding for a solar 
power plant

2 hospitals
9 healt care centers 
1 delivery unit

9 schools (20.771 en-
rolled on 04-2016)

GSPublisherVersion 2.69.93.100
GSEducationalVersion

 Za’atari refugee camp
 

GSPublisherVersion 0.76.100.100
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King Hussein airbase
9 km

Amman civil airport
50 km

Al 
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15 km
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35 km

Jerash
40 km

Amman
45 km

Jacobs, H. (2017). This Enormous Syrian Refugee 
Camp Is Now Jordan's Fifth Largest City [PHOTOS]. 
[online] Business Insider Australia. Available 
at: http://www.businessinsider.com.au/syrian-refu-
gee-camp-photos-2013-9

Facts Za’atari

Location:   Mafraq, Jordan
Population:  79.551 persons
Space:  67 m2 per person
Citizenry:  Syrian refugees in  
   Jordan

- Strict border
- One entrance/exit point
- Open with access for economic and 
social reasons, i.e. can work in Mafraq
- Infrastructure is under transfor-
mation to suit its long-term establish-
ment
- Developed by UNHCR, government of 
Jordan, and NGO’s.



- 22 -

GSPublisherVersion 1.72.97.100

GSEducationalVersion N

 Za’atari refugee camp
  - Camp scale
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ture- & Community Center
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Distribution Points

Health Center

Shops, Bakery, Wedding 
Hall

Primary and Secondary 
School

Warehouse and Parking

Around Facilities

Residential Areas

Unbuilt Areas

Unbuilt Areas

Essentials: Shower, Toilet 
& Kitchen

Spaces of Exchange, 
Meeting Areas

Mosques, Churches and 
other religious buildings
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 Za’atari refugee camp
  - Fragment scale
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Primary axis

Footballfield, Women- Cul-
ture- & Community Center

Child Friendly Space

Registration and Reception 
Center

Distribution Points

Health Center

Shops, Bakery, Wedding 
Hall

Primary and Secondary 
School

Toilets & Bathrooms

Drinking Water Points

Mosques, Churches and 
other religious buildings

Fragment Boundary

Main roads

Secondary roads

INFRASTRUCTURE

URBAN FABRIC

Za’atari is a large, complexly gov-
erned camp, created and managed by 
coordinated international efforts. At 
this scale, relief and shelter pro-
vision display two characteristics: 
streamlined process and wider oppor-
tunities for action.

The camp is a semi-permanent settle-
ment with centralised governance, and 
as it grows it behaves increasingly 
like an urban ecosystem. For instance 
the locus of the new public initia-
tives (humanitarian activity) is cur-
rently at the periphery, along the 
ring road.

 General Conclusion

Solid

Void Void Areas

Built Areas
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JORDAN

Amman

The Azraq refugee camp is located in 
Jordan, near the city Azraq and is 
meant for civilians from Syria who are 
displaced because of the war. It is 
founded in April 2014, and is operated 
and developed by the UNHCR in part-
nership with the Government of Jor-
dan. [UNHCR, 2016]

During the Gulf War, in 1990-91, Iraqi 
and Kuwaiti used this camp. The camp 
is spread out over 15 kilometers. In 
response to the crisis, new shelters 
were built with zinc and steel to with-
stand the hot and windy conditions of 
the desert. Cement and concrete were 
not used in the construction of the 
camp because it is intended to be 
temporary. [Sweis, 2015] The Za’atari 
experience brought up new design and 
planning methods to address social 
problems that occur in the other camps 
as well. [BBC News, 2016] This camp 
has been founded nearby Za’atari in 
response to overcrowding and growing 
necessity.

Azraq is among the carefully planned 
camps, developed and built for over 
a year before the first settlers ar-
rived, to accommodate the preserva-
tion of the traditional social struc-
tures of Syrian communities. The camp 
is envisioned to develop in zones, 
referred to as villages. Facilities, 
such as health clinics and playgrounds 
for children, are distributed in each 
of these villages in order to emulate 
a base of small villages in the camp. 
According to an UNHCR official, this 
refugee camp is the best example in 
the world. The building of the camp 
cost 63.5 million dollars, funded by 
international donors. [BBC News, 2016] 
As other UNHCR camps, it has a fenced 
border with strictly controlled ac-
cess.

Camp opened

Population

Planned capacity

Size of camp area

Border

Housing units

Toilets

Showers

Commercial activities

Energy supply

Health care

Education

Elettronic voucher

Water supply

30-04-2014

54.286 people (09-2016)

50.000 - 100.000 people

14.7 KM2 (12-2015)

± 12.0 KM

8.917 pcs. allocated 
over 10.023 pcs.

48 units

48 units

100 shops (owned by 
refugees), 100 shops 
(owned by locals)

1.400 M3/day, 210 M3/
day water treatment, 76 
taps

1 KWh/day per shelter

4 health centres

3.000 enrolled

$ 28/pers./month

GSPublisherVersion 2.69.93.100
GSEducationalVersion

 Azraq Refugee Camp 
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Facts Azraq

UNHCR Refugee Camp

Location:   Azraq, Jordan
Population:  54.286 persons
Space:  524 m2 per person
Citizenry:  Syrian refugees in  
   Jordan

- Strict border
- One entrance/exit point
- Open with access for economic and 
social reasons, i.e. can work in Mafraq
- Established as a support camp for 
Za’atari
- Clearly structured
- May function as a long-term camp

Aerial View of Azraq Refugee Camp. Digital image. 

Greenarea. Greenarea, 22 Sept. 2015. Web. 2 Oct. 

2016.

50 km

60 km

Al Zarqa
55 km

Amman
65 km

Azraq
20 km

Al 
Mafraq
83 km

Jerash
95 km

JordanJordan

Syria

Saudi Arabia

King Hussein airbase
60 km

Amman civil airport
55 km

Al Azraq airbase
20 km

Prince Hassan
60 km

Queen Alia international 
airport
50 km

Al Zarqa
55 km

Amman
65 km

Azraq
20 km

Al 
Mafraq
83 km

Jerash
95 km

+700 m

Border

Main road

Secondary road

Dirt road

> 500.000 inhabitants

100.000 - 500.000 inhabitants

50.000 - 100.000 inhabitants

< 50.000 inhabitants

Water

2000 M

1000 M

0 M

TERRITORY

NEIGHBOURING SETTLEMENTS

LANDSCAPE

River/Lake/Sea

Topography

Altitude (above sea level)

Distance measured in a beeline 10 km50 N



- 26 -

 Azraq refugee camp
  - Camp scale

Market (strip)

Community

Playground

Registration

Distribution 

Health

Services

Education

Storage

Secured Border

+ + + +

Main road

+ + +

Entrance

+ +

Solid

Fragment Border

Secondary road

+

Void

Religion

FACILITIES

INFRASTRUCTURE

DENSITY

URBAN FABRIC

SATELLITE MAP

Primary axis

Footballfield, Women- Cul-
ture- & Community Center

Child Friendly Space

Registration and Reception 
Center

Distribution Points

Health Center

Shops, Bakery, Wedding 
Hall

Primary and Secondary 
School

Warehouse and Parking

Around Facilities

Residential Areas

Unbuilt Areas

Unbuilt Areas

Essentials: Shower, Toilet 
& Kitchen

Spaces of Exchange, 
Meeting Areas

Mosques, Churches and 
other religious buildings

GSPublisherVersion 1.72.97.100

GSEducationalVersion
N



- 27 -

 Azraq refugee camp
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Azraq is among the newest camps in 
Jordan, and is ambitiously described 
as one of the best camps in the world. 
It’s planning and management have been 
largely based on previous experience, 
such as Za’atari. 

The upgraded approach is visible in 
urban planning, rather than in shel-
ter design, where traditional Syrian 
social structures are very much at 
the base of distributions of func-
tions and inhabitants. The fragment 
shows one of the villages containing 
the larger number of facilities in 
this camp. You can immediately see 
the water taps, which are spread over 
the blocks. Every three blocks have 
their own water tap. The roads are 
designed following an orthogonal pat-
tern, with few exceptions.

Azraq is an example for a camp that 
has been developed in a planned and 
highly centralized manner with con-
sideration of local tradition. 

 General Conclusion

N
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The structure of Za’atari isdetermined by 
the streets. The shelters are built after 
the infrastructure. However, the size and 
density of this camp creates complexity. 
This camp is build up in a very short 
time and was intended to be temporary. In 
addition, the tents are placed randomly, 
which creates the density of the blocks. 

The terrain of the investigated camps can 
be divided in three categories. The first 
and most common one is the practically 
flat terrain. This terrain provides easy 
expansion and is well suitable for a grid 
structure.

In Za’atari’s case, the location coincides 
with a major well, important for sever-
al nearby villages. Inhabitation at such 
locations offers risk of pollution or well 
depletion - both are a threat to both the 
refugee and local population. 

After some experiences, different camps 
arose that are designed more appropriate. 
This design looks similar to a fragment 
of a city with several villages. Azraq 
Refugee Camp is for example an upgrade of 
the Za’atari Refugee Camp.

The second terrain is most common on 
camps which are build in a time where 
there was a huge need for housing refu-
gees. So they took the not so ideal ter-
rain for granted.

Comparison between Za’atari and 
Azraq Refugee Camps
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 SWOT conclusions

Strengths:
Both camps have their own way of site 
organisation. Za’atari is divided in a 
grid structure and Azraq into districts. 
Improved shelters appear. Areas with 
tents are slowly being upgraded with 
more temporarily shelters.

Weakness:
Strategic development of Za’atari is in 
general very week. Azraq on the other 
hand is already prepared for future de-
velopment. 

Opportunities:
Za’atari should be set up like Azraq, 
which is based on long-term facilities. 
Improving secondary roads will give the 
refugees more certainty about their own 
settlement. Camps should provide more 
than just safety, shelter, food-stuff.

Threats:
High density in Za’ateri is causing 
tension, health-, sanitary and hygiene 
issues. The security and limited privacy 
are making the refugees vulnerable.



Design

Chapter 3
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The design process started with a 
small week-assignment. Our task was 
to design a pavilion with certain re-
quirements. In the design development 
I fell into bamboo structures. 

Bamboo structures have a lot of ad-
vantages which can be used very use-
ful in such a pavilion. It grows very 
quickly and provides high production 
activity. There are 50 different bamboo 
types which are suitable as structur-
al building material. Being a grass 
species it grows up to 30 meters high 
within half a year. The production 
of bamboo is completely eco-friend-
ly and a renewable resource without 
exhaustion. By laminating bamboo, it 
can be used as a good replacement of 
wood. Bamboo has a tensile strength 
of 28,000 square inches per millime-
tre against 23,000 inch for steel. 
By studying bamboo, we can discover 
how mother nature is build up. When 
looking at an ordinary building we 
can conclude that most buildings are 

built rigid. Using bamboo gives us a 
new tolerance to use building materi-
al less stiff and more elastic. 

Bamboo is very flexible and it can ab-
sorb large amounts of forces thanks 
to its long fibers. Compared to oth-
er materials, this is a very useful 
property of bamboo. Even in a bended 
shape it does not lose its strength. 

This flexibility was the main reason 
of the bended shapes of my Sports 
Centre. It all started with bended 
structures like domes and arcs

In this chapter the designing process 
is shown step by step. Clearly is 
visible how the design is developed 
by time, shape and structure. [Koe-
nen, 2010]

 Prologue
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To start with the designing I wanted 
to create several different kind of 
area’s to designate as a sport hall. 
Some of them should be separated, oth-
ers could be connected into the same 
space. These schemes show a simple 
possibility of this idea. The shapes 
are partly inspired of ornaments that 
derive from the Arabic world.

 Programming
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In the section it already emerged that 
the main hall should be in the center 
of the building. Remaining smaller 
functions would be situated as a kind 
of platform around the main hall. The 
section also shows that different lev-
els could influence a different experi-
ence around this center, which will 
lead to different views in the main 
hall.

 Section idea’s 

Another interesting point is the trib-
une that can be created around the 
main hall. This can be the only stair-
case in the building, which is at the 
same time a tribune for that hall. 
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I Looking back at the bamboo, this 
kind of portals is very easy to 
make and build. It does not lose it 
strength and is even better than wood 
or steel. Bamboo has the capability 
to take press- and tensional forces. 
Furthermore, it is a lightweight ma-
terial that can replace wood or steel. 

Although, bamboo has also a few dis-
advantages in such an environment as 
Za’ateri. Replacement of the bamboo 
can be needed due to drought. Even 

 Portals and Arcs

transporting bamboo can be a problem 
and expensive, because it has to come 
from a different geographic environ-
ment.
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This study is a continuation of the 
Portals but then specified to dome 
structures. Freestanding dome struc-
tures are devided in an area with a 
connecting line, which will be the 
routing of this design. It should 
work as a campus with several sports 
halls. 

 Orientation
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Finishing the campus with different 
kinds of domes with different siz-
es would give the user a particular 
experience. Some of the domes could 
have an open roof or could excist of 
multiple halls. 

As the sections already reveal, the 
bamboo structure is visible from the 
outside, which would give a nice ap-
pearance.

 The Dome Principal
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Thanks to the bamboo structure the 
building is able to have some canti-
levered parts. In this way the build-
ing stays open to the outside and the 
other way around. Some of the sport 
halls could be in- and out-side. This 
transparency to the outside is good 
way to show what is happening inside. 
With this, a lot of people who pass 
by will be attracted and motivated to 
be part of this Sports Centre. The 
diversity of this design gives people 
the chance to exercise both in priva-

cy and in all frankness. The stiffness 
and the smooth shape of the bamboo 
ensures that the structure will stay 
intact. 

 Cantilever
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Connecting the dome structures to 
each other beneath a covering roof 
will create a closed campus, which 
was apart from each other. In this 
design a lot off left space arise. 
These spaces have a unique and spe-
cial character that can be used as a 
foyer / a lobby / hallways etc. Other 
spaces that are not reachable from 
the inside could be used as technical 
spaces or could even be opened to the 
outside which will return the char-
acter of the transparency as before. 

In order to enrich the design a cere-
monial area is integrated in this de-
sign. The dome structures that form a 
hall give the space a nice ambiance. 
This nice ambiance can be used in 
different ways as a ceremonial space 
for weddings / funerals or commemo-
rations. 

This could even be transformed into 
events in the future.

 Begin Colloquium
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Ground Level

3000 +

7000 +

10.000 +

5000 +

3000 +

Ground Level

The section gives a good impression 
about the experience in the building. 
A few different kind of worlds are at-
tached to each other. Some of them 
are joined together some of them to-
tally closed to the others. 

To build this roof structure some de-
tailed section shown. It immediately 
shows that the sides are open and the 
whole building is open to the public.

Furthermore, the double layered roof 

structure creates many advantages 
like good insulation and a natural 
ventilation in the building.

 Sections and construction
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These references of Sports Centres 
give a several ideas to elaborate a 
floorplan. Studying these floorplans 
give some design steps to take in ac-
count. 

How the programming works and what 
kind of rooms are needed besides to 
the halls. It also gives an opportu-
nity to consider elevations in the 
building.

 References
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Some sketching studies about how to 
organise and programm the building. 
How to position the halls and resting 
space to each other. 

This gives chances to create spaces 
on top of each other wihtin one of 
the domes. Options like lowering some 
rooms are included. The top of these 
rooms can be used consequently. 

 Sketching plans 
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Simplifying the design in relation to 
the sport hall in Deurne Antwerp as 
a reference, gives the opportunity to 
create a simple but in a way more 
structured floorplan. With this refer-
ence the idea to create domes within 
other domes arise and can be pro-
grammed to. The long stretched hall 
that is created out an arc can be used 
as a routing and is also included in 
the final design.

 Sporthal Arena - Deurne



- 45 -

After simplifying the design and es-
tablishing some design principals I 
wanted to take the design to an ex-
treme level. Trying out several ideas 
of possibilities to make the struc-
ture work. For example, in some of 
the sketches it is clearly visible 
that the construction is taken to the 
outside. Some of the sketches show 
that the whole building is dug into 
the ground. Not only bended struc-
tures but also straight and triangu-
lated shapes have emerged. 

A landscaped structure is the output 
in this stage of the design. Different 
kind of dome structures and curved 
halls come together in one space and 
flow into each other.

 Section sketches
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Taking landscape architecture too 
littiraly (to make it extreme again) 
turnes into this design. 3 underworld 
spaces are created in a kind of moun-
tained way that are devided by an 
open routing from the outside. It is 
possible to climb the hill to enjoy a 
nice park and the view over the camp. 
In this way the halls will be cool and 
fresh inside, which is a good way for 
the refugees to escape from the heat 
outside. 

 Landscape
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Turning the mountains back into domes 
with a nice structure that is influ-
ences by Pier Luigi Nervi. It forms a 
good and solid structure. Same prin-
ciples as the landscape architecture 
with three separated domes that be-
long to each other but is integrated 
to the outside. The routing is also 
emerged with the campus itself. 

 Domes.. 
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Created this roof structure to go 
back to one building. Inside this 
roof structure an underworld can be 
created with different areas that are 
joined to each other

Another aspect to do this step is 
making it possible to test the design 
with 3D-printing.

 3D-printing
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Fusion of different areas (which de-
rive from the dome structure) create 
one whole building. In the middle the 
main Sport hall and around this cen-
tre all other sport facilities are 
situated. The joints of these areas 
can be used as tribunes to the halls. 
Free space in between will be the 
routing inside the building. 

Sanitary blocks are placed on the 
corners to create a coherence. The 
building will exists at least with 

a fitness area, boxing space, squash 
space, tennis court, ceremonial hall 
and the main hall for bigger sports 
in the middle.

 Fusion 
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To make the building possible I cre-
ated one structure principal and cop-
ied that around the centre of an oval. 
In this way the structure is makeable 
with laminated wood, because bamboo 
became too inconvenient to make in 
such a geography as Za’atari. 

This oval then is divided into 36 
pieces, which forms the grid of the 
building. The structure is placed on 
this grid and connects each other in 
the centre of the oval. Three differ-

ent areas are created which are cre-
ated by one wooden structure. 

The ring around the main sport hall 
serves as the routing through the 
building. Each “cake piece” attached 
to this ring embraces the functions.

 Structure
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Implementing another function like a 
mosque was a missing chance in my de-
sign. This completes the whole con-
cept and acts like a bridge between 
physical and mental improvement of 
the refugees. A mosque in such a plan 
makes this building also more ac-
cessible for older people. When the 
youngsters are working out or having 
a great match, older people who are 
not that mobile anymore can find their 
rest in the mosque. 

The entrance gets an own character 
by placing it underneath the cantile-
ver. On the other side the ceremonial 
space will be placed also underneath 
a cantilever. This will ensure that 
the space can work flexible.

With the metaphorical line that goes 
through the building to indicate where 
Mecca is, this Sports Centre gets it 
extra dimension.

 The mosque 
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Complete picture of the floorplan with 
all the functions in it. 

The cross section which shows the 
construction as well as the spatial 
experience inside these halls. 

Furthermore, the Mosque in the first 
picture shows that it is cascading 
down, which acts like a theatre. In 
this case the Imam does his work in a 
way on the “stage”. 

The main sport hall (second picture) 
has a nice big span with gaps between 
the tribunes, which makes it open to 
the routing-ring and the rest of the 
building. Because of the frankness of 
the building it is open to the out-
side either way. 

Last but not least, the beautiful 
outer ring gives a nice ambience in 
the fitness area. It is curved so the 
experience will be different also.

 First GreenLight
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Several changes have been applied 
after the first green light. The 
mosque is changed a lot and has a 
new location and the ceremonial 
space with its kitchen is mirrored 
to the other side. 

The mosque has ensured that the 
building received a new form where 
the mosque is located, which can be 
translated in a sort of dome struc-
ture on the short end face of the 
building. It exists of a circular 

shaped building, with nice arches in 
the walls. These arches create spac-
es underneath to situate for exam-
ple; a Mihrab, a Minber, an Ablu-
tion. Furthermore, a separate space 
for women and some gathering area 
outside the mosque are also included 
to the mosque. The Minaret is lo-
cated close but detached from the 
building.

 Second GreenLight 



Final

Conclusion
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In the end, a public building that 
was supposed to be just a sports cen-
tre for the refugees, turned into 
something bigger included with a lot 
of other disciplines. This building 
is a fusion between functions with 
different target groups, but they are 
associated with each other. A main 
connection is the need for a charac-
terised hall with the opportunity to 
expand or be in touch with each oth-
er. For example, the mosque has its 
own dome structure, but like all oth-
er functions it is encased under the 
same roof structure. 

This ensures that the user will be 
in contact with others all the time, 
so the building acts as a gathering 
place. The routing in this building 
goes around in a circular shape in 
between all facilities. In this way, 
passersby can enjoy other facilities 
and get in touch with different cul-
tures at the same time. There are 
four ways to enter the building and 

these entrances are attached to the 
main routing of the building. One of 
the entrances is the main entrance, 
located at the ceremonial hall. This 
hall is half opened, so that this 
space can serve as well as an interi-
or space as an outdoor area. Another 
advantage is that the ceremonial hall 
can be extended to the outside as de-
sired. Thus, this hall can be used 
for events or other gatherings. In 
the future it can be an opportunity 
to expand this side of the building 
with another structure. 

The second entrance is located next 
to the mosque. Immediately can be 
said that this area acts like a lob-
by / gathering place for people who 
will use the mosque. First thing that 
appears is the nice curved monumen-
tal stairs, which will lead to the 
first level of the mosque. On the out-
side of the walls, the mosque has its 
ablution where people can do their 
ritual washing. As the mosque itself 

 Outcome
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consists of, this area is underneath 
a  nice arched wall structure and 
goes all the way around the mosque. 
This area is also attached to the main 
routing of the building, and serves 
as previously mentioned as an experi-
ence of different cultures.

The other two smaller entrances are 
located on the corners, which makes 
it more accessible from every side of 
the building. These hallways are con-
nected with a void to the fitnesshall 
on the first floor. 

In the centre of the building, the 
main sports hall is situated. This 
huge hall is featured with needed 
equipment and is surrounded by nice 
tribunes that are shaped against the 
routing-circle. This tribune also 
acts like a staircase to the hallway 
above the routing , which assures that 
the user can experience the build-
ing from a higher perspective. Sports 
that need to be played in a team and 
need thereby a large hall can use 
this main sports hall. For example, 
basketball, futsal, volleybal, hand-
ball and many others, but also some 
sports that can be done individual-
ly like tennis. Another hall that is 
meant for smaller group activities is 
also included to this building. That 
hall can be used as a gymnasium with 
various exercise possibilities. 

 Program

The Sports Mosque is in a way a good 
tool to help the refugees with their 
recovery. This building provides fa-
cilities for young people but also for 
the elderly. The youngsters can lose 
their tensions during sport activi-
ties and the older ones who are not 
that mobile anymore can find some peace 
watching the youngster. The mosque 
plays an important role in this sto-
ry. Mind and soul can be charged with 
positive energy. The fact that the 
mosque is in a sports centre makes it 
more accessible for the young popula-
tion to be close to their religion. A 
religion, which is a kind of medita-
tion, can help them better with  their 
dignity. In such a troubled life this 

could be the best escape they have 
from traumatic memories. 

So, as being physically distracted 
from daily circumstances, mentally it 
will have the same effect. If this 
building become permanent it will be 
the heart of the “city” of Za’atari. 
The location is already in the centre 
of the camp and also near by the main 
market street.

The ceremonie hall on the other hand 
is a place to loosen up in the eve-
nings. As mentioned before, this 
space can be used for events or other 
gatherings, but the main aim is to of-
fer the refugees a space to celebrate 
a wedding. Almost every day there is 
a wedding in Za’atari. Children who 
have been grown up together in this 
camp can become adults and desire to 
start a family, which is being done 
quite often in their culture. So this 
main entrance of the sports centre 
will become a wedding hall at the end 
of the day.

 Construction

The structure of the building is made 
of out of laminated wooden portals, 
which are connected to the ground 
with footings. This part is clearly 
permanent but the facade is made of 
insulated sailings that refers a lot 
to the temporary shelters in such a 
camp and serves at the same time as a 
roofing. One of the reasons is the re-
flection to the outside. It would have 
been inappropriate for the streets-
cape to create such a luxury in be-
tween shelters. Another reason is the 
time that is required to build it.

After finishing the facade a struc-
ture which is based on the idealis-
tic geometry of Nervi’s domes will be 
placed over the roofing. This struc-
ture will prevent the roofing from de-
taching and will be mounted to the 
underlying construction. The scheme 
on the next page will illustrate the 
idea of this structure.
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 Review

Looking back to the design from the 
start off until the end, a lot have been 
changed. First I wanted to start with 
bamboo to create such a contrast with 
material and geographic location, but 
after some research and some consid-
erations it was better to change that 
material into something else. To keep 
the same character as bamboo I used 
wood, i.e., laminated wood. The first 
ideas and sketches where more chal-
lenging and pushing the design to an 
extreme level. But after some time I 
needed to make some sacrifices to make 
it feasible. So I started to simplify 
the design totally with the help of 
some references and started to make 
it more complex after. In the end it 
resulted in a wooden structure, which 
exists out of portals going around 
the sports hall and is connected with 
a circulated ring in the middle. This 
ring is opened and will serve as an 
opening for natural air ventilation.

The facade is made of sail materi-
al with insulation in it to keep the 
building more temporary and easy to 
build. After some years this sail can 
be changed into wooden cladding pan-
els and become more permanent. The 
aim is that the building will change 
along with the environment. 

Idealistic dome structure of Nervi.

Interpretation of the Nervi structure 
projected on the Sports Mosque.

The structure is completely aligned with 
the grid of the building. Therefore, it 
is possible to mount it on the underlay-

ing construction.

From the outside the structure is vis-
ible on the facade. Clearly is visible 
that the structure has junctions on the 

grid of the building.
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As can be seen from the floor plan, 
the building has no doors to close 
to the outside. It can be considered 
as a public space where people can go 
in and out or even route their des-
tination going through the building. 
Therefore, the Sports Mosque will act 
as a gathering building, which is ac-
cessible for everybody. The areas in 
gray are the “cores” of the building 
and can be closed to the outside. 

For example, the mosque can be used 
by everybody, but there are moments 
that it needs to be closed to prevent 
undesirable use. The same applies to 
the kitchen and will only be used by 
people who are authorized. 

Ground Floor

dr. room

fitness

gym

dr. room

dr. r.

dr. r.
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Noteworthy is the fact that there are 
no real stairs to the first floor. Only 
one staircase is used for the mosque, 
which will be used by the women. On 
the other hand the fitness hall has 
also stairs to reach the first floor of 
the fitness area. Beyond these stairs 
the only way to get up in the upper 
routing is by using the stairs that 
are attached to the tribunes in the 
main hall. In this way, the user is 

forced to go through the main hall. 
The top ring is intended only as a 
kind of platform where all facilities 
are figuratively exhibited to.

First Floor

0 5 10 15 20 m



- 60 -

The shape of the building is quite 
good visible in the cross section. 
As mentioned earlier, the routing 
serves as a foundation for the big-
ger beams. These beams are connected 
to each other in the roof structure. 
In this way, the forces can be dis-
tributed before they reach the foun-
dation. At the same time it creates a 
nice useable area, which is used as 
a platform through the building. The 

mosque has its own dome inside of the 
roof structure. As a result, the roof 
above the mosque has a different wavy 
form than the rest of the building. 

The big hall in the middle is con-
nected to each other with a ring. In 
this way it is possible to create a 
round and solid construction. 

Longitudinal Cross-Section

 Cross Section

Cross Section
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West Elevation

South Elevation

East Elevation

North Elevation
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 Impressions

These impressions illustrate how 
the building looks like with its 
implementation. Various facilities 
are brought to light by these im-
pressions in order to give the nec-
essary experience again.

Interior impression of the mosque while the imam is prea-
ching to the community.

View to the main entrance / ceremonial space from the fitness 
area on the first level.



- 63 -

 Impressions

Looking at the main sport hall from 
the tribunes. Remarkable are the 
shadows of the construction on the 
floor. The second impression shows 
how the additional interspace, 
which is obtained, can be used be-
sides the fact that it provides a 
nice overview throughout the build-
ing

The interspace of the building, which is used as a racetrack.

Interior impression of the main sport hall from the tribune.
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Main entrance / ceremonial hall

Gathering area outside the mosque, with the 
ablution against the wall

The small hallway of the extra entrances on 
the corners
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 Model

The model is made on a scale of 
1 to 200. The reason I chose for 
this scale is because of the huge 
dimensions of my building. It is 
important that the structure is 
evident, and this scale gives a 
good illustration.

Half of the model is kept open 
to show the structure as well as 
the facade. In this way it is 
also possible to take a clear 
view inside the building. There-
fore, I included some detailed 
parts which enriches the experi-
ence better.

View at the portal structure with the rou-
ting inside of the ringstructre

Extra entrance from outside

South Elevation / Main entrance
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