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In front of you lies the Design Research for the graduati on studio Urban 
Architecture. The research for the this booklet is executed in four subjects; 
the new school system, the material of ceramics, the locati on in Delft , and the 
people who use it. This research is used as a guide for the design of a craft  school 
in Delft . Which is part of my graduati on project for the master Architecture 
Urbanism and Building sciences at the technical university of Delft .

The research is developed during the whole design process, in order to come up 
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The “System” stands for, the 
organisati on of the new craft  
school. Through our history 
practi cal learning environments, 
are executed in diff erent ways. To 
fi nd out how the “system” of the 

new craft  school should look like, 
these diff erent practi cal learning 
environments will be analysed in 
this chapter. In order to compose 
a new system for the craft  school 
of 2021.
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SYSTEM

In the last decades, vocati onal educati on is having diffi  culti es due to automati on and roboti sati on. 
Which results in less vocati onal jobs and disappearing knowledge in most craft smanship1. 
One of the problems is the positi oning of the ROC (the current vocati onal schools) in the 
Netherlands, fenced off  buildings which are not connecti ng to their communiti es or their 
students. To create a new vocati onal school, which is part of the assignment of the graduati on 
studio ‘Urban architecture, Craft  in the City’ I will analyse diff erent workshop through our 
history. The workshop can be understood as; places where they are practi sing craft smanship 
(ateliers, workplaces, small factories, vocati onal schools, etc.). While going through history, not 
all workshops systems will be highlighted, only a couple to show the development and there 
specifi c networks. This research will go through the following eras; Prehistory (5000 BC), Late 
Bronze Age (1200 BC), The Greek Empire (1000 BC), The Roman Empire (500 BC), The Middle 
Ages (1200), Industrial Revoluti on (1800), 20th Century, and the 21st Century. The essay will be 
translated into a diagrammati c ti meline to create an overview. From the diff erent diagrams, a 
new diagram will be composed which should represent ‘the new craft  school’.

Communities and social networks
Development of the Workshop
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Diagrammatic representation of the workshop community and the social network within the Prehistory - Illustration by 
Author 
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Prehistory (5000 - 1200 BC.)
Development of the Workshop

SYSTEM

I started my research from 5000 BC in the prehistory. During prehistorian ti mes there where 
two things that were distributed; raw materials (amber, obsidian and jade for instance) and 
craft  products. The products and material became more presti gious the further they were 
from there source2. The arising of the craft  products and the exchange of it has three major 
consequences for the communiti es in that ti me. The fi rst one is that it created the possibility 
for people to make craft  specialisati on the source of their livelihood. The second one is that 
it created social networks within and between communiti es. And the third one it created 
a social disti ncti on between people, the possibility to enhance the social status of people 
by ge�  ng high-quality products3. According to Düring ‘the rise of craft -oriented exchange 
networks from the fi ft h millennium BC onwards appears to him to be a criti cal development in 
the rise of complex societi es in the eastern Mediterranean4. 
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Important of this community is the exchange of products, and the connecti on between the diff erent workshops. Within the 
palace area, which can be translated to a school. But also outside the palace area, which can be translated to the connecti on 
of the school with its surrounding workshops (professionals). For the new system it is important to research if there can be 
created a connecti on between school system and the nearby workshops. In order to exchange knowledge and enhance the 
craft  in general.

Diagrammatic representation of the workshop community and the social network within the late bronze age - Illustration by 
Author 

The Later Bronze Age (Tiryns Community) (1200 - 1000 BC.)

Up to the late bronze age, allot of development took place within these communiti es, and 
workshops arose. To get a bett er understanding of these developed communiti es, I looked 
into the Tiryns community (around 1200 BC in Greek) and their workshops. The community 
was based on three craft  systems, two (palati al workshops) consist within the palace area (city 
wall) and one (nonpalati al) outside of the palace area. In the workshops within the boundaries 
of the palace area, diff erent craft s were carried out. One of these workshops was inside of the 
palace building, in this workshop, only the craft s were carried out which didn’t need a fi xed 
installati on (like an oven). In the workshop outside the palace but within the palace, area craft s 
were carried out that needed fi xed installati ons. Both these workshops were under the control 
of the palace, and they traded allot of goods with each other (for instance half-products that 
where fi nished within the palace). The craft  system outside of the palace area was not under 
the control of the palace. It delivered raw material of half-products to the workshops within 
the palace area. Within the workshops, there was a hierarchical system. One craft  specialist 
(carried out diff erent craft s) and his helpers, which could be other craft sman or apprenti ces. 
They were family or just fully trained workers. Most of the ti me, the apprenti ces lived in the 
workshops. Within the workshops, the tools were shared, and diff erent craft s were carried 
out5. Besides that, in the late bronze age, they started to apply writt en prescripti on for the 
craft . They implemented exact measurement and weights systems6.  

Development of the Workshop
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Diagrammatic representation of the workshop community and the social network within the Greek empire 600 BC. - 
Illustration by Author 

Diagrammatic representation of the workshop community and the social network within the Greek empire 700 BC. - 
Illustration by Author 

Diagrammatic representation of the workshop community and the social network within the Greek empire 1000 – 800 BC. - 
Illustration by Author 
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In contrary to the combined workshops in the Tiryns community. In the 10th century BC 
metalworks received their own workshops in the Greek empire(started in Olympia) which 
were bonded to sanctuaries. There privileges eventually where matched by other craft s 
(pott ers, vase-painters, shipbuilders) in the 7th century BC. From the 6th century BC workshops 
and ateliers abandon themselves from the sanctuaries and started to devote their work to 
themself by placing their names and painti ngs on it7. 

The Greek Empire (1000 - 600 BC.)
Development of the Workshop1a.
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Diagrammatic representation of the workshop community and the social network within the Greek empire, 200 – 100 BC. - 
Illustration by Author 

Diagrammatic representation of the workshop community and the social network within the Greek empire, 500 BC. - 
Illustration by Author 

SYSTEM

At the beginning of the 5th century BC, the craft manship and workshops get another boost, 
because good work became admired by high culture politi cs. Which enhanced the quanti tati ve 
and qualitati ve work of the craft sman. Because that created the opportunity to be in the same 
social networks as high politi cs. In this ti me, an usual size workshop had a craft  specialist (the 
boss), someti mes some employees (craft sman/apprenti ces), and several slaves. During this 
ti me, the interesti ng was, that privileged, specialised, skilled slaves could set up their own 
Business by their masters. This created that specialised craft sman were found as far as the 
borders of Russia and the Alps working under commission of local employers8. From the 5th 

century BC ti ll the 2nd century BC there was a lot of growth of the Greek system. But in the 2nd 

century BC, there was a kind of fall back to a palace-centred system like the Tiryns. Because 
products became nati onalised, the products became government monopolies. Within these 
craft s, craft smen became governmental employees with salaries. The workers got the needed 
raw materials and tools from central stores. Large enterprises like metalworkers and brick-
makers felt under this system9. 
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Diagrammatic representation of the workshop community and the social network within the Roman empire, 500 BC. - 
Illustration by Author 

Diagrammatic representation of the workshop community and the social network within the Roman empire, 20 BC. – 300 - 
Illustration by Author 
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In 500 BC the traditi onal workshops and the craft s that took place there were organised in 
the community by the collegium, which is a board of offi  cials fi lled by two offi  cials of every 
craft . These offi  cials made the decision together. They were not the same as the Roman 
senate10. With the beginning of the Roman empire (around 20 BC), the craft  producti on was 
a conti nuati on of Greek principles. They even imported highly skilled craft sman from Greek. 
During this ti me, people from the collegium tried to create a barrier between the politi cians 
and the craft sman. 

The Roman Empire (500 BC. - 300)
Development of the Workshop1a.
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Diagrammatic representation of the workshop community and the social network within the Roman empire, 20 BC. – 300 - 
Illustration by Author

Diagrammatic representation of the workshop community and the social network within the Roman empire, 300 + - 
Illustration by Author 
Regulati on and representati on of an important fi gure of the craft  towards the government is crucial. In case of an educati onal 
system it is important that people from the craft  profession represent the schools and the craft  educati on towards the 
government, because they know best what the right moves are in case of educati ng young professionals. The head master of 
the school should be in that sense a guild master. 
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The Roman senate was not totally in favour of this barrier. But in the end, old monopolies 
were broken, which created a lot of small independent craft sman working public and private. 
Also, big private-enterprises developed. This development created fully packed markets with 
relati vely cheap craft  products11. Then during the so-called crisis of the 3rd century, the Roman 
empire tried to centralised the craft manship again. This aff ected the number of workshops, 
which decreased everywhere. In every province, big manufactories were established, 
regulated and represented by important fi gures from the collegium. In this ti me, sons followed 
their father’s craft  and corporati ons had to pay high taxes12. 

The Roman Empire (20 BC. - 300+)
Development of the Workshop
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Important for the new craft  school is that the students learn and work at the same ti me, as in the guilds. In which there are 
diff erent levels of educati on, which goes from the general educati on of a craft  to specializing parti cular skills within the craft . In 
this system the teachers that educate the students are also the colleague’s of the students of a higher rank. As the journeyman 
travels to diff erent workshops of the same guild, the students should do internships at nearby workshops or ateliers.

Diagrammatic representation of the workshop community and the social network within the Middle ages and Renaissance, 
The Guild - Illustration by Author

Diagrammatic representation of the workshop community and the social network within the Middle ages and Renaissance, 
1200+ - Illustration by Author
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During the late middle ages (around 1200) the craft  guilds appeared, which can be seen as a 
development of the collegium. Nevertheless, there was an important diff erence between the 
guild and the collegium. It seems that the collegium didn’t have much infl uence politi cal wise, 
and mainly functi oned as a representati on of a parti cular craft  profession. On the contrary, the 
guild, due to their economic leverage had a huge infl uence politi cal wise13. The guilds were 
communi� es to which workshop were connected. As illustrated with ‘The Livre des méti ers’ 
in which hundred diff erent craft s (workshops) were divided into six groups; furs, foods, metals, 
jewellery, clothiers, texti les, and buildings14. The main goals of the guilds where regulati on 
and protecti on, the guilds created relati ons of trust between there members, facilitated lower 
transacti on costs, enhanced innovati ons, and controlled the market15. During the ti me of the 
guilds, the workshop was traditi onally seen as the home of the craft sman. He worked in the 
place where he raised his kids, slept and ate16. The medieval guilds were based on hierarchy, 
in which there where three levels; the apprenti ce, the journeyman, and the master. As an 
apprenti ce, you could promote to a journeyman aft er seven years by successfully doing the 
chef d’oeuvre. Aft er becoming a journeyman, I took you approximately fi ve to ten years to 
promote again, by doing the Chef d’oeuvre élevé, in which you proved you were worthy 
of taking the place of the master17. For the journeyman, it was possible to travel to other 
workshops, which created the opportunity to learn from diff erent masters. 

The Guild (Middle ages and Renaissance) (1200+)
Development of the Workshop

Mapping the 
area, p.96

The Roman 
Empire, p.14

1a.



[16]

[15]

2120

Diagrammatic representation of the workshop community and the social network within the Middle ages and Renaissance, 
1800+ - Illustration by Author

Diagrammatic representation of the workshop community and the social network within the Middle ages and Renaissance, 
1200 – 1800 - Illustration by Author

SYSTEM

Community Guild

Poli�cs
- Disappearing 

Guilds & Workshops:

Community Guild
- Hierarchical
- Surrogate family
- Honour 

Workshops:
Poli�cs

At that ti me, this was organised by the guilds. Also, the two tests were organised by them18. 
The educati on cost of the new apprenti ces was most oft en paid by their parents. Furthermore, 
the right to punish misbehaviour with physical violence was transferred from their birth father 
to the master (which became his surrogate father, the workshop was based on a surrogate 
family)19. To avoid exploitati on of the master, by using the apprenti ce as cheap labour, the 
master had to take a religious oath in which he agrees he will improve the skill of the apprenti ce. 
On the other hand, the apprenti ce had to take a religious oath in which he agrees to keep the 
secrets of his master. The surrogate family of the workshop was based on honour20.  Most of 
the guilds started to vanish with the beginning of the industrial revoluti on at the beginning of 
the 19th century they were eventual abolished at the end of the 19th century. 

The Guild (Middle ages and Renaissance) (1200 - 1900)
Development of the Workshop1a.
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Diagrammatic representation of the workshop community and the social network within the Industrial revolution, The 
Corporation - Illustration by Author

Diagrammatic representation of the workshop community and the social network within the Industrial revolution, 1800 - 
Illustration by Author
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At the beginning of the 19th century during the industrial revoluti on, most of the guilds 
vanished, and corporati ons took their place. Within these corporati ons, some professions had 
the authority to create rules21. At the beginning there were the same hierarchies, there was 
a boss (master) and employees. This hierarchical system changed when the machinery was 
introduced around 1850, because of the machinery middle/big businesses growth, which 
created more distance between the boss and the employer. You couldn’t fi nd the boss in 
the workplace anymore, and employees only had subtasks, which caused they couldn’t do 
each other’s work. This resulted in that employees were not able to grow within the company 
because they were not educated enough22. At the end of the 19th century, the companies 
recognised this problem and business schools where established. Besides the machines that 
were introduced around 1850, the employees’ associati ons where founded. Initi ally, they 
were sociability clubs, which organised things for their members like; taking care of the sick, 
organising funerals, and helping the widows23. 

Industrial Revolution (1800 - 1900)
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Diagrammatic representation of the workshop community and the social network within the Industrial revolution, 1850 – 
1900 - Illustration by Author

SYSTEM

During the late 19th centuries also the workers recognised that they have to step up for themself 
and the employees’ associati ons became a modern organisati on with their own journals. 
These local organisati ons were most oft en connected to nati onal organisati ons24. At the same 
ti me, in the late 19th century, the Arts and Craft  movement arise in the United Kingdom. 
Which was a reacti on on the damaging eff ect of the machinery that the industrial revoluti on 
brought with it and to enhance the status of the decorati ve arts25. They tried to raise the 
intellectual and social status of the craft  by exhibiti ons in which examples of their work where 
shown. The arts and craft  movement consisted of diff erent societi es; the art workers guild, the 
exhibiti on society, and craft speople from small workshops and manufacturing companies26. 
This eventually led to new art and technical schools which sti mulated the generati on of new 
workshops and individual craft sman. These new group of craft sman was multi -disciplined and 
performed diff erent craft s simultaneously27. 
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Important of the factory school is that students been seen as employees, and that they are educated in an environment that 
resembles a small factory. Which makes them more familiar with the environment where the end up in, but also these them 
to start working in these kind of environments. Besides that, at the factory school the teachers are professionals with special 
skills which they learn there students.

Diagrammatic representation of the workshop community and the social network within the 20th century, Factory School - 
Illustration by Author

Concerning the educati on system, Bauhaus looks allot like the guild system. The only important diff erence is that Bauhaus 
focusses on the connecti on with the consumer by using the Bauhaus LTD. Which in case of the new craft  school is important, 
to bring the young professionals in contact with the consumer. In this way graduated students are ready to enter the market 
when they are fi nished with there studies. Furthermore the Bauhaus is focussing not only on the craft  of technical producti on 
bus also on the arti sti c expression, which give the craft  a higher value.

Diagrammatic representation of the workshop community and the social network within the 20th century, Bauhaus - 
Illustration by Author
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20th century (1900 - 2000)

Following the footsteps of the Arts and Craft  movement, Bauhaus was established in 1919 as 
a reacti on on the Industrial Revoluti on. It emerged from the Deutscher Werkbund28. Bauhaus 
goal was to reconnect the areas of technical producti on and arti sti c expression, which was 
separated by industrial producti on. Within this, functi onalism was the most important design 
principle. In 1925 Bauhaus moved from Weimar to Dessau, where the famous Bauhaus school 
was built. With this move, Bauhaus became an Academy for design in which the former 
masters became professors and the pupils became students and gain the opportunity to get 
a Bauhaus diploma29. Besides the system that changed the off ered workshops changed as 
well. In the new Bauhaus Academy, the woodcarving and stone sculpture workshops where, 
in 1929, replaced with a more modern department, the plasti c workshop30. Furthermore, in 
1925 the Bauhaus Ltd was founded, which was responsible for bringing the Bauhaus industry 
to the consumer. The hierarchical system was originally formed like the guild; a master, 
several journeymen and the apprenti ces. The educati on form was diff erent. First, the new 
students had a one-semester preparatory course, which had to be completed successfully to 
get accepted in one of the Bauhaus workshops31. Aft er the preparatory course, students got 
three-years of manual trades in their workshop, ending with the journeyman exam. Where 
aft er the student was able to start their postgraduate studies. Every workshop was headed 
by a master, which later on became the professor32. The workshops divided into material 
properti es; wood, metal, stone, etc. within the workshop, the student got theory studies 
and practi cal training33. The main goal of the educati on system of the Bauhaus was to bring 
the master, journeyman, and apprenti ces closely in touch with the public life and industry. 
They strived for good relati ons between each other in and outside the classes34. Because of 
this relati onship with the public and industry students were able to sell their products which 
eventually fi nanced their studies35. 

Besides the parti cular arts and craft  school like the Bauhaus, also other more practi cal schools 
arise in the 20th century. These practi cal school will be described based on the factory school: 
Hoogovens training centre, completed in 196636. The Hoogovens training centre is an initi ati ve 
from the Royal Dutch Steel Factory Works in IJmuiden. The school resembles a medium-sized 
factory, where the students were trained and eventually recruited for the company. The whole 
system of the school was built around the daily routi nes of employees of the real factory37. 
Whereby the students, all boys, were seen as employees as well. Within the school there 
where three kinds of spaces; workshops (practi cal spaces), Theory rooms, and the cafeteria (in 
connecti on to the workshop fl oor to persuade the student to work for the steel factory)38. The 
hierarchy in the school was the same as in the factory, teachers where your superior colleagues 
from the factory. Which had a parti cular skill which made them suitable as a teacher.

SYSTEM
Development of the Workshop

The Guild 
(Middle ages and 
Renaissance), 
p.18

Mapping the 
area, p.96
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Diagrammatic representation of the workshop community and the social network within the 20th century, Globalisation - 
Illustration by Author

SYSTEM

Something more worldwide which occurred in the 20th century, but already started in the 19th

century was globalisati on. Because of our technical developments (steam engines) part (10%) 
of our European society was able to travel worldwide and with this wider our sales market. So, 
in the beginning, we were trading our goods to Asian countries39. But with the development 
of technical possibiliti es in the 20th century, computers, for instance, less labour was needed 
to create the same producti on. This started the beginning of the deindustrialisati on, which 
causes a switch from factory labours to the service sector40. People became economically 
wealthier, and in 1994, 20% of the European people working in the manufacturing sector 
switch to the service sector41. Because of the globalisati on, western countries started to 
produce their products in third world countries as it was much cheaper due to the labour 
cost42. As a consequence, we are now importi ng products from these Asian countries, because 
they are cheaper. To conclude, globalisati on and deindustrialisati on cause lesser producti on of 
goods in our own countries which created that there are less skilled craft sman. Besides that, 
the most of the European customers are not willing to pay for a locally produced high-quality 
product that is twice as expensive as a lesser quality product imported from China43. So there 
is just a small sales market for the local craft sman. 

Globalisa�on Technical development:
Steam Engine:
- Travel worldwide
- Trading goods to Asia

Computer:
- Less labour needed same produc�on
- Beginning De-industrialisa�on
- Switch manufacturing sector   Service sector (20%)

Causes:
- Less produc�on of goods own countries
- Less skilled cra�sman
- Economy of quan�ty not quality 

Produc�on:
- Western countries switched to 3 world 
 countries (cheap labour) 
- Import products to Western countries

20th century (1900 - 2000)
Development of the Workshop1a.
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Important feature of the ateliers is that they learn student the craft  by on-job training. Which again should be related to the 
new craft  school system as learning while doing.

Diagrammatic representation of the workshop community and the social network within the 21th century, Ateliers - 
Illustration by Author

Diagrammatic representation of the workshop community and the social network within the 21th century, ROC - Illustration 
by Author

Community

Voca�onal School

Mo�vated students:
- Approach cra�sman (ateliers)
- Learn there skills 
- On-job training + 1 day school
- Cra�sman higher skilled than teachers
- Graduated students, start working in these 
 ateliers or start their own one 

Cra�speople smaller ateliers:
- Help each other
- Provide work for each other at 
 bigger commissions 

Companies:
- Train new student them self
- No diploma
- But relevant competence
- Keep the prac�cal level of there
 employees high 

Community

Fenced off

Voca�onal School

Voca�onal School (ROC):
- Generalized educa�on form
- Fill the demand of unskilled 
 labour for factories
- Down grading the Cra�smanship 
- Mo�va�onal problems students

System:
- Career centres
- Educa�on program 

SYSTEM

21st century (2000+)st century (2000+)st

About the 21st century, three systems (workshop types) will be discussed; the vocati onal 
school, ateliers, and online craft  pla� orms. The vocati onal school started to become a full-
ti me educati on, fl ourishing aft er the second world war, with the main task of making the 
youth “industrial-minded”44. Because aft er the second world war, there was more signifi cant 
demand for semi- and unskilled labourers, the vocati onal educati on became generalised45. 
This generalisati on aff ected the development of craft sman; the educati on of craft s skills 
shift ed to more abstract and theoreti cal knowledge. Because of this reducti on in craft  
orientated educati on, moti vati on problems emerged between the students in 1960. Most of 
the student only went to school because it was mandatory46. Besides that, the transiti on from 
the manufacturing sector to the service sector, described in the previous chapter, triggered 
the change of vocati onal educati on even more. Eventually around 1995 the vocati onal schools 
where reorganised; smaller schools in the citi es where sold and replaced by massive property 
developments in the urban periphery47. Instead of 500 MBO schools spread through the 
Netherland, 50 ROC’s (regional vocati onal educati on centres) where established48. Because 
of this, the buildings became isolated and fenced off  of society49. To forge a bett er connecti on 
between the students from these ROC’s and the society, the ROC’s created ‘career centre’ 
additi onally to their educati on program. But as Jan Geurts remarks;  the ROC’s shouldn’t add 
a career centre but be a career centre50. Besides that, it is crucial that the vocati onal insti tutes 
stay connected. Otherwise, they will not be relevant in the future. To be relevant, they need to 
be a cultural and social endeavour, not only a property development51. The student needs to 
feel that they are part of a community, the student can relate to their profession in the future, 
and there positi on in society52. 

Because of the leg of practi cal training at the vocati onal schools, companies will train their 
students from the vocati onal school themself. This will not provide the students with a 
diploma, but it gives them an indicati on of their competence which, according to Ruud 
Vis is way more relevant53. This is a soluti on for the companies working with craft speople 
to keep the practi cal level of their new employees high enough. Next to this initi ati ve from 
the companies, it also works the other way around. Moti vated students from the vocati onal 
school approach craft speople to learn the skill and techniques from them. Students choose 
to do on-job training which they combined with one day of school, for instance54. Because 
of this, the student is able to learn from the craft sman that where trained in the old system, 
which made them highly skilled in their profession. This signifi cant small groups of student 
that are moti vated most of the ti me end up working for their teachers or start a small atelier 
themself. Because there are not much-moti vated students, it is hard for a craft sman to fi nd 
people with the drive to learn their skill. The majority of the vocati onal student, do not see 
themself working in this kind of craft  environment55. Because of the small size of most of the 
ateliers/companies colleagues in the craft  world ask each other for help if they have bigger 
commissions. They help each other with providing work.

Development of the Workshop

Industrial 
Revoluti on, p.22

The Guild 
(Middle ages and 
Renaissance), 
p.18

Mapping the 
area, p.96

1a.



3332

[25]Diagrammatic representation of the workshop community and the social network within the 21th century, Crafts Council - 
Illustration by Author

Community

The Cloud

Wood

Brick

Silk

Ar�st

Ca
rpenter

The cra�s council Nederland:
- Enhance the cra� domain sector
- Makers, museums, educa�on, 
 companies, government 
- Make connec�ons, exchange 
 knowledge and skill

SYSTEM

Something completely diff erent but defi nitely from this century is the online pla� orms, where 
they provide craft  knowledge to the mass. Pla� orms like; Twitt er, Facebook, and Instagram but 
also more specifi c pla� orms like the ‘Craft s Council Nederland’. Established in 2012, the Craft s 
Council Nederland’s goal is to enhance the Craft  domain sector and make it noti ceable56. They 
connect the craft s community; makers, museums, educati on, companies, and the government. 
To make a connecti on between people who have the craft  knowledge/skills and people who 
want to learn this kind of knowledge/skills. They established an online pla� orm as a podium 
for the craft  domain. On their website, you can search for craft s, with the ‘craft smap’, linked 
to materials and companies/ateliers that are connected to these craft s. But also for materials, 
which are connected to certain craft smanship and again their companies & ateliers.

21st century (2000+)st century (2000+)st

Development of the Workshop1a.
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Aft er researching the diff erent workshop I am now able to formulate my positi on towards 
the new craft  school. The new craft  school, should be like the factory school. Where the 
student are constantly in contact with the working environment. In which the school system 
functi ons as a combinati on of The guild and Bauhaus, learning by going through diff erent 
levels of specialisati on. First the student should learn in general, what the craft  consist of. In 
my case learning in general the produc� on and the implementa� on of ceramic bricks. Aft er 
one or two years the students should be ready to specialise them self in more diffi  cult tasks. 
As the guild it is important that school should functi on as work orientated atelier, which is in 
connected to the smaller shops, ateliers, Factories in the area to transfer knowledge and skill. 
From the Bauhaus it is important to look into the social system within the school; students, 
teachers and masters are equal, and have an good relati on with the community. Students 
should be placed in a positi on that they have to connect with this community, by selling their 
producti on or by giving advise as working persons. This is again overlapping with the factory 
school, students are seen as employees, to prepare them for the real work. The ‘factory 
school’ doesn’t sound as a parti cular craft  school, but I think that we need to embrace the 
mechanisati on and see how we can sti ll conti nue delivering high quality products. As William 
Morris, of the Arts & Craft  movement explains. The machines are not enti rely the problem, 
but the system in which we use them is. Breaking the manufacturing of an object into small 
tasks, created weak relati onships with the results of their labour57. At the new craft  school, the 
students need to learn the opposite. They will learn to do the full producti on process in order 
to deliver high quality products. 

Position

SYSTEM

[26]Diagrammatic representation of the workshop community and the social network within the concluding diagram, The new 
craft school - Illustration by Author

Community

Connec�on to the Voca�onal school System 
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- Based on Bauhaus system:
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In this chapter the diff erent 
producti on methods and 
implementati on techniques of 
ceramic brick will be explained. 
While doing this the diff erent 
machinery and products needed 
for this process will be highlighted, 
in order to fi nd out what kind of 

spaces and machines the new 
craft  school for ceramics need to 
functi on properly. Furthermore 
the special technique of making 
form bricks will be explained 
through an interview taken at the 
brick factory the Zilverschoon in 
Randwijk.

The production and implementation of ceramic brick 

C R A F T

36
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3938

The quality of brick appeals to me because, it can be used in both a sculptural and compositi onal 
way, in which the dedicati on and personal commitment of the architect and bricklayer stands 
out. Nevertheless, in my opinion, this craft manship is disappearing in the new buildings that 
are been build. Nowadays disti ncti ve bonds are rare to be found, and most oft en simple 
bonds made from the most basic and cheapest bricks are been used in order to save money. 
Furthermore because of the automati on prefab panels glued with brick strips become more 
and more att racti ve to use. Which brings the craft manship of making and implementi ng bricks 
even more in decline. For these reason I think the new craft  school for ceramics should mainly 
focus on a specifi c kind of brick, “the form brick”, which big factories don’t make because 
it is not profi table for them. Another feature of the form brick is that they are mainly used 
for renovati on projects, which make them indispensable because renovati on projects keep 
existi ng. By doing this the school stands out against the big factories. In order to learn this 
specifi c skill the student should learn fi rst the basics of producing and implementi ng bricks, to 
become valuable craft sman.   

Why Ceramic Bricks?
Material Biography 
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History

CRAFT

Ceramic brick work was fi rst used around 6000 BC in Mesopotamia (currently the region of 
Iraq and Noord-East Syria). In that ti me they created sun dried mud bricks reinforced with 
straws, formed by hand. The dried bricks where stacked to build small homes, but also, huge 
buildings like the Ziggurat (Pyramid build out of staircases). 

In the Western-world not much brick was used ti ll 600 BC, because the Greek used blocks 
of natural stone for their buildings. But this changed around 600 BC, when the Romans start 
using bricks, these bricks were relati vely big (500 mm wide). The Romans used mortal to 
connect the bricks for their buildings, in which they used new constructi on possibiliti es like 
arch- and vault structures.

The knowledge of brick making disappeared with the fall of the Roman Empire. Tis lasted 
ti ll 1000 AC, Because during the Romanesque period brick was re-introduced in the Gothic 
architecture, aft er it was long gone. During this period the craft  of brick making and stacking 
was not seen as a theory but was carried out as a traditi on. 

During the Age of Enlightenment (1715-1800) allot of new innovated theories were developed, 
especially for the use of metals and glass. For brick on the other hand, no theories where 
developed and the craft  was sti ll based on traditi ons and skill of the craft sman. This changed 
in 1900 when rules and norms were introduced along with technology about concrete. 

Material Biography 
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Delving raw materials - Illustration by Author

Implement  in project:
- Storage for clay hump (kleibult)
- Approachable for trucks 

CRAFT
Production
Delving Raw Materials

The huge variety in clay types, explains the long traditi on of ceramic industry in the 
Netherlands. Clay consist of inorganic and organic parts. The inorganic parts consist of Silicon 
bonds, diverging from grain size and small amounts of minerals (Fe2O3 Iron and CaO Lime) 
which infl uence the colour of the brick. The characteristi cs of the clay are not only defi ned by 
its minerals but also by its grain size and grain structure. In order to get the right grain size 
and structure; the sieve method is used. With the sieve method the loam and sand content in 
the clay can be defi ned, which is important for the type and colour of the brick. Low amount 
of loam or skimmed clay (20% of loam) is used for Handvorm- and Vorm brick. While high 
amount of loam fat clay (+/- 50% of loam) is used for (roof) ti les, pipes and Strengpers bricks. 

Due to the modern transportati on techniques factories are not depended anymore on local 
raw material delving. Nowadays factories are able to purchase raw materials oriented on the 
market. The clay is delved by draglines, placed in trucks, and transported to factories. At the 
factories the clay is put on a clay hump (kleibult) which can be done outside or in a shed. 
By placing the clay in a shed it is protected against the weather (rain and frost). This is for 
some techniques (Strengperstechniek) important, because the clay mass is more sensiti ve. 
For Vormbak techniques it is not important for instance. The stock (clay hump) is beside the 
logisti c role, important for the consistency of the clay quality. The minerals and the grain 
size of diff erent shipments need to be equalised. This is done by placing the shipments in 
horizontal layers on the clay hump. While the clay hump is excavated in a verti cal way. Because 
of this every excavated hump of clay consist of the same mixture of layers. 



Implement  in project:
- Front loader
- Box feeder (1m wide, 5 - 10 m long)

- Rollers, graters & blenders
- Water & steam supply

[30]
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Pre-processing - Illustration by Author

During the pre-processing the clay, is kneaded and blend to a plasti c and smooth material. 
From the stock the clay is transferred by truck or front loaders to the box feeder (1 m wide, 
5/10 m long). The bott om of the box feeder, slowly moves forward, while the clay is scraped 
from the belt by a winder. Diff erent types of clay can be blend in the machine and additi ves 
can be added in precise dosages. In this phase metals and stones are removed from the clay. 
For the pre-processing diverse machines are available, each factories use diff erent ones 
which depends on the raw material they use and the producti on method. The machines are; 
rollers, graters, and blenders. In this producti on phase most oft en water and steam is added 
to the clay. The right amount of water gives the clay the correct consistency, while the steam 
improves the clay plasti c properti es. 

Production
Pre-processing

CRAFT
2b.
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Implement in project:
- Strengpers
- Sand Storage

- Space to create Vormstenen and casts 

Forming the Brick - Illustration by Author

In the Netherlands there are 4 methods to form a brick. The fi rst method, Handvormen; in 
this process a wooden frame with one of more compartments the size of a brick is used as 
a mould. The compartments are cleaned with water and sprinkled with sand (so the clay 
doesn’t sti ck to the frame). Where then a ball of clay is thrown in with force, aft er all the 
compartments are fi lled the excesses clay will be removed with a thread. The frame will be 
turned and the bricks will fall on a pla� orm that will transfer the bricks to the next stage in 
the producti on process. The second method, Vormbakmethode; in this process the clay is 
not thrown in with force but pressed in a frame with brick size compartments. Because it is 
pressed the bricks get straight edges. The big machines can produce 40.000 bricks every hour. 
The third method, Strengpers; is the less advanced method. The clay is pushed by an screw to 
an opening with the size of a brick. From this opening an endless string of clay is pushed on an 
roller conveyor. At the end a precise confi gured thread is cu�  ng the string with the thickness 
of a brick. Diff erent than the Handvorm and Vormbak method is that the Strengpers method 
has the possibility to perforate the brick. This is possible because the setup piece at the end 
of the opening can be changed to a modifi ed piece with a certain patt ern in it. The Strengpers 
is also used for; rooft iles, pipes, and hollow wall elements. To make the brick even sti ff er the 
clay can be vacuumed before it goes to the Strengpers. Aft erward the bricks can be sprinkled 
with sand or sawdust to give it a diff erent structure. The fourth method, Vormstenen; this is 
the most specifi c method of them all, this method is used to create bricks with a special form 
(round shapes, angled corners). To make these bricks a specifi c mould is created to form them. 
These bricks are for instance used for restorati on purpose. Because this method is most oft en 
not in line with the producti on process of bigger automated factories they are made in smaller 
factories. Someti mes the bricks are aft er they are formed and dried send back to the bigger 
factories, in order to give them the same colour and structure during the baking process. But 
for a small amount of this Vormstenen, Periodieke ovens are used. Because the creati on of this 
brick is labour intensive the bricks are very pricy. 

Production
Forming the Brick 

CRAFT

Interview, p.74
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Implement in project:
- Drying chambers
- Forklift  

Drying process - Illustration by Author

Before  the baking process can start, the excess water have to be removed from the clay bricks. 
This is in between 20-30 %, and need to remove to prevent that the brick will crumble down 
during the baking process. In the past the drying process happened by nature, in the open air 
or in covered scaff olds. This process use to take weeks (8 weeks). But nowadays they are using 
arti fi cial drying chambers, which been tailored to opti mize the whole producti on process of 
the brick. In general the drying of the brick will take 30 hours, when fi nished the brick is called 
a Greenbrick. In the process the clay bricks are placed on iron perforated scaff olds, which are 
transported into the drying chambers. In the drying chambers hot air (partly from the ovens) 
is pushed in, to vaporise the water out of the clay bricks. An system with venti lati on, heat 
exchangers, and heat source systems can create the perfect drying process, in order to give 
the brick specifi c qualiti es. several rooms are need each with diff erent qualiti es. While drying 
the clay bricks 

Production
Drying Process

CRAFT

Interview, p.74

2b.
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Implement in project:
- Tunneloven (9m wide, 100m long, 1,5m high)

Baking process - Illustration by Author

The greenbrick (yellow and grey from colour) is already prett y solid, but not strong enough to 
use as a building product. In order to give it the rights strengthens and characteristi c colour 
the brick has to be baked. The bricks are baked in 900 to 1100 C°, this process is called the 
Sinterprocess. As there is an ideal drying period for bricks, there is also an ideal baking process 
for bricks, to get the opti mal product. The last century the baking process went through a 
huge development; the ovens but also the operati ng systems changed. This resulted in full 
automati c ovens, conti nues fi ring, and a 24/7 producti on process. Despite these developments 
there are sti ll fi ve types of ovens in usage in the Netherlands. The fi rst type is the Periodieke 
Veldoven. The oven is built on site. Bricks are stacked on each other, in the middle is the fi re 
hall placed. The process takes 8 weeks. The problem of this oven is that there is not much 
consistency. The periodieke veldoven produced 35% straatsteen, 40% Gevelsteen, and 25% 
binnenmuursteen. The second type is the Permanent Veldoven. This oven is build out of two 
or three walls with heati ng holes. Not many Permanent Veldoven exists anymore, in 1950 
only 30 of them where used in the Netherlands. Aft er a while arches where build on top of 
the oven to manage the baking process bett er and the heat lost was reduced. The third type 
of oven is the Ringoven. In this type of oven the fuel supply is constantly transported around. 
Baked bricks and green bricks are constantly switched through a port. Due to this system 
green bricks are slowly heated and fi nished bricks are slowly cooled. This is because the fi re 
comes closer and gets further away during the baking process. A variati on on this oven type is 
the Zigzag oven which is a smaller folded version of the Ringoven. The Ring oven has already 
way more effi  cient than the Veldovens. The fourth type is the Vlamoven. The Vlamoven is an 
oven built up of several rooms, which works similar as the Ringoven system. Nowadays the 
Vlamoven is sti ll used in the Netherlands. The Ring- and Vlamoven are fi lled from the back 
to the front. To do this a forklift  is used. The last and fi ft h type is the Tunneloven. The Tunnel 
Oven is the most modern way of baking bricks. In the middle of the oven is the heati ng source. 
Because the tunnel is 100 m long, 9 m wide, and 1,5 m high the green bricks are slowly heated, 
and aft er passing the heat source slowly cooled. Because the heat source and speed can be 
controlled, this process is the most effi  cient way of backing bricks. 

Production
Baking process

100 m
100 m

CRAFT

Interview, p.74
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Implement in project:
- Storage
- Sorti ng space

- Rest products space

Sort & Distribution process - Illustration by Author

In the drying and baking process of bricks it is obvious there is a small diff erence in the end 
product. Because of this at the end of the baking process the bricks have to be sorted. This 
is labour intensive work and in modern factories they try to avoid this. By having the control 
during the process allot of the sorti ng can be avoided, it possible to mark in advance the bricks 
that will be diff erent. In this case it is relati vely easy to pick out the diff erent bricks in the end 
and is in not necessary to go through the whole stack of bricks. This sorti ng process is not 
needed with a Tunneloven because, the backing process in a Tunneloven is so even, that the 
quality of the bricks is the same. 

The brick fabricati on ask for allot of space, because of the; storage (raw-materials), 
pre-processing, drying chambers, ovens, and storage for the end product. Due to the 
automati zati on, modern brick factories have complex systems to coordinate everything. From 
the Tunnelovens the bricks are directly placed on a pallet, ready for distributi on. Someti mes 
the bricks are sealed with a plasti c layer to protect the bricks against the weather. On a standard 
pallet 380 Waalformaat bricks are placed. On the building site, the bricks are removed from 
the trucks with a crane, and distributed by wheelbarrows. The rest products created during 
the producti on of the brick can be brought back in circulati on. It can be blend in during the 
clay producti on. Possible harmful substances have to be removed.  

Production
Sort & Distribution process

CRAFT

Interview, p.74
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Implement in project:
- Glazing chambers
- Small ovens / kiln 

Forms & Colours - Illustration by Author

There are 3 main types of bricks; The Masonry brick used for facades and constructi ons. The 
pavement brick used for solidifi cati on. And the light Masonry brick used for interior walls. In 
the past bricks where sorted in these 3 types aft er they where baked. They did this because 
there was les infl uence on the whole baking process. Due to the automati on the modern 
factories are now able to produce specifi c bricks. Furthermore nowadays there are fi xed 
norms for every brick, to prevent that diff erent factories make diff erent bricks with the same 
name. Because of standardisati on every brick can be created everywhere. 

The colour of the brick is defi ned by; its chemical compositi on of the raw material, the baking 
process (temperature, oxygen, and the form & amount of sprinkled sand), and the glazing 
layer that can be applied (dip, irrigate, and spraying). Due to the variety in clay types in the 
Netherlands, we have allot of diff erent brick colours and types. Clay with an high amount of 
iron becomes red, and clay with a high amount of calk becomes yellow. Besides that minerals 
can be added to give it a diff erent colour; manganese oxide gives a bruin or black colour, while 
adding chrome or cobalt gives a green or blue appearance. In general the shade become 
darker when baking the bricks on a higher temperature.  

Production
Forms & Colours

CRAFT
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Mortars - Illustration by Author

Before the bricklayer can start, he needs mortar. The visual characteristi cs of masonry work are 
besides the bricks determined by the mortar. The surface of a Wallformaat brick wall consist 
of 20% mortar. There are two types of mortars; the masonry mortal, which is not the direct 
fi nish. Masonry mortar is used functi onal for its binding and compressive strength. Nowadays 
walls of 280 meters without dilatati on can be created by using this mortar. Masonry mortar 
most oft en is scratched out for 15 mm and later fi nished with a decorati ve joint (siervoeg). 
Besides that the Masonry mortar can be used as decorati ve mortar, but this doesn’t happen 
that oft en, you call this Doorstrijken. The Decorati ve mortar are used as expressive possibiliti es 
for the architect. They do not have an structural value, but they can crack. The compositi on of 
the Decorati ve mortar is slightly diff erent as the masonry mortar because it has to be sti ff er, 
because the Decorati ve mortar have to sti ck directly to the wall. Besides that there are allot 
of more raw materials available for the Decorati ve mortar, because there are less norms for 
it. Portland cement with river sand gives a greyish mortar, while if you add shell calk to it, it 
becomes lighter. Thorncement on the other hand creates an dark mortar. To create diff erent 
colours minerals can be added. 

Masonry Techniques
Mortars
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Implement in project:
- Storage for carpenter products
- Mortar tubs

- Trowel, Hammer & Sable
- Diamond & Circle Saw 

Techniques & Work Sequence - Illustration by Author

With masonry techniques, approximately, three kinds of building elements can be created; 
walls, columns, and arch- and vault structures. The work sequence for creati ng a wall is as 
follows; fi rst the carpenter have to set out the dimensions. A carpenter is doing this because, 
the carpenter also sets out the window and door frames. In the Netherlands it is normal that 
the window and door frames are placed before the bricklayer starts. So while placing and 
dimensioning the frames, it turned out it would be easy if the carpenter also dimensioned the 
rest of the wall. Before the bricklayer starts he fi rst place a mortar tub with bricks behind him. 
So that the materials he need are close, in order to work in a consistent fl ow. The bricklayer 
works from brick to brick, and from layer to layer. During this process the bricklayer uses one 
hand (right hand if he is right) to put the mortar bed with his trowel. The other hand he uses 
to slide (vlijt) the brick in the mortar. The excesses mortar will be removed with the trowel 
and put back in the mortar tub. While laying the brick the bricklayer will follow the wire the 
carpenter placed. The maximum strokes a bricklayer can do in once is 1,5 m. besides whole 
bricks, also parts of bricks are used. Half bricks and drieklezoren (3/4 of a brick) are used most. 
Traditi onally a brick layer takes the brick ‘between the thighs’ to chop it, he uses a hammer 
and a sable to break it. Nowadays, the use also saws, diamond saws and circle saws. If the 
brick is not to hard the bricklayer also tend to use the edge of the trowel. Breaking the brick 
with the trowel is most convenient for the bricklayer because he doesn’t need another tool. 

Masonry Techniques
Techniques & Work Sequence
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Implement in project:
- Grout roller
- Spatula

Grouts - Illustration by Author

Grout as already explained in the mortar secti on, are the spaces between the bricks. A fi nished 
grout can be made while applying the masonry mortar, but also aft erwards. If the grout is 
fi nished aft erwards, ‘the decorati ve grout’, it is important to make the masonry work a litt le 
bit wet to create a stronger connecti on. When the mortar colour diff erence allot with the brick 
colour and the bricks are sleek (Vormbakstenen) the masonry work can look like ti lling. If the 
brick work is not sleek (handvormstenen) the whole wall can look very sloppy. By giving the 
grout and the brick the same colour, the whole volume looks homogeneous. To give the grout 
a form the bricklayer can use a grout roller. A recessed grout emphasises the brick, while an 
protruding grout emphasises the grouts. 

Masonry Techniques
Grouts

Platvol glad Geknipte of
gesneden voeg

Holle voeg Schaduwvoeg

Voeg iets
teruggenhouden

Verdiepte voeg

Platvol gekamde of
geborstelde voeg

Bol geklopte voeg
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Wall thickness - Illustration by Author

The base units of a brick wall are the layer size (lagenmaat) and the head size (koppenmaat). 
These units are created by the brick size and the grout size. The layer size is the brick thickness 
plus the horizontal grout thickness. The head size is the bricks width and verti cal grout 
thickness. In general the grout thickness is around 10 mm. For the wall thickness there are 
originally 5 types; The Klamp (50 mm) in which the brick is put on his side. The Halfsteen (100 
mm) bricks are stacked in the normal way. The Steens (210 mm) brick are stacked in their 
normal way but turned 90 degrees. The Anderhalf Steens (320 mm) is an combinati on of a 
Halfsteens and a Steens wall. The last one the Tweesteens (430 mm) are two Steens walls 
combined. Besides the diff erent thicknesses of a wall, in 1920, the cavity wall (spouwmuur) 
is introduced. Before the cavity wall some walls had the problem of moisture penetrati on. 
The cavity wall exist out of two individual walls with air in between it, connected by cavity 
anchors. The air space in between the two walls (30-100 mm) venti late the cavity. Because of 
this the walls quicker get dry and there will be no water penetrati on through the insulati on 
material. To drain the water out of the wall at the top and the bott om of the wall an open 
Stootvoegen are placed. The inner wall don’t have to be the same material as the outer wall, 
in the Netherlands most oft en diff erent materials are used. For the inner wall; big limestone 
blocks, concrete, and a wooden skeleton can be used. 

Masonry Techniques
Wall Thickness

The Tweesteens (430 mm)

The Anderhalf Steens (320 mm)

The Steens (210 mm)

The Halfsteen (100 mm)

The Klamp (50 mm)
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Bindings - Illustration by Author

In the past bindings where necessarily for the strength of the wall. Today the mortals are 
advanced enough to add most of these strength. Nevertheless the bindings of the wall sti ll 
provide more resistance as a whole, against burdens. The biggest strength of the wall is 
obtained when the bricks are overlapping the most, so if a brick is overlapping the other brick 
with a halve strek (whole brick). For structural walls the rule is that the bricks are overlapping 
each other with at least a quarter of a strek. At the corners of a wall, most oft en drieklezoren 
(3/4 of a brick) are used. The word klezor comes from the English word closure, closing stone. 
For every binding there are more corner soluti ons possible. In the Netherlands most of the 
ti me halfsteensmuren are implemented, this is because we use most of the ti me cavity walls. 
There allot of diff erent bindings and these are related to the locati on where they came from. 
Nowadays they are used everywhere. One of the most diffi  cult ones for the bricklayer is the 
wild binding, due to the patt ern. It is hard to avoid coincidental patt erns. Important for the 
bricklayer is to avoid ongoing grouts, at least a quarter of a brick has to overlap, otherwise the 
wall can easily get cracks and it will lose his strength. 

Masonry Techniques
Bindings

Vlaams Binding

English Garden Wall Binding

Wild Binding

Koppen Binding

Halfsteens Binding

Klezoren Binding (walking)

Klezoren Binding (Standing)

Standing Binding
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Special bindings - Illustration by Author

Placing bricks Flat and parallel to the wall, is just one way to implement bricks. There are allot 
of diff erent possibiliti es as shown in the bindings secti on. The bricks can also be placed verti cal. 
Because of the small amount of stability and the huge verti cal grouts, placing bricks in a verti cal 
way, ask for focus and craft smanship. The most common form is the Rollaag (in English called 
the Soldier course). The Rollag is used to bridge unequal hights, mostly used above window 
or door frames. Besides that there are special decorati ve bindings. One of these is with a 
verti cal conti nuous grout, this gives the eff ect of ti lling. it is named Tegelverband. Another one 
is placing the bricks alternate horizontal and verti cal. This is only possible if the dimensions 
of the layer size and head size are in the same multi tude. Otherwise the bricks have to be 
cut. The last one, the Kepperverband formed when the bricks are twisted 45 degrees. This is 
mostly used for pavement, if it is used in the façade it only functi ons as decorati on. If one layer 
is put in an angle you call this the Stroomlaag. The decorati ve possibiliti es can be extended 
by implementi ng relief in the façade, and by implementi ng colours. An horizontal layers in a 
diff erent colour named Speklagen. 

Masonry Techniques
Special Bindings

Ver�cal Binding

Keper Binding

Soldier Course

Tiles Binding

Block Binding
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Special brick sizes & structures - Illustration by Author

In masonry work there allot of diff erent elements that have to be created; wall terminati on, 
water barriers, and dilatati on grouts. In countries like England they use allot of Vormstenen 
to end a wall. This is because the English factories have ti me scheduled for Vormstenen in 
there general producti on process. Due to the demand for them. The price of the Vormsteen 
is higher but sti ll cheaper than natural stone. For wall ending at the top, in the Netherlands, 
normally a Rollaag is used or for independent walls an Ezelsrug. For the wall ending it is import 
to put it on an angle, otherwise the water cannot get away, and there is a possibility for water 
rash, algae growth, and frost damage. The ending of the wall can also be fi nished with another 
material like; concrete, natural stone, or metals (copper, zinc, and lead). For the water barrier, 
most oft en metals are used, and placed in the horizontal grouts. Besides wall ending, there 
are dilatati on grouts, these are normally placed every 15 meters and are used to avoid cracks 
in the wall. If the structure is strong insulated the dilati on grout have to be placed between 
12 – 8 meters because the wall has a bigger expansion coeffi  cient. For the dilatati on grout, 
in general, a normal grout size can be taken. To keep the dilati on grout completely open is 
the best, but most oft en it is fi lled with kit. Kit grouts are less maintenance free, and used to 
prevent water damage. 

Masonry Techniques
Special Brick Sizes & Structures

Donkey Back 

Soldier Course with Metal water barrier

Dilata�on Grout
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[43]Openings (Lintels & Arches) - Illustration by Author

Implement in project:
- Try out lintels
- Wood structures for arches 

In the Netherlands masonry work mostly evolved from carpentry work. The window frames 
where part of the wooden structures. In the 16th century citi es where completely build from 
wood, but because of citi es fi res, wooden structures and facades where banned. Due to this 
buildings where build from brick, the window frames kept there loadbearing functi on. The top 
part of the window frames where used as lintels. Nowadays there are diff erent types of lintels; 
prestressed ceramic lintels, prefab concrete lintels, and steel lintels. The lintels are completely 
or partly hided in the façade behind the brick work. Openings in the façade can also be made 
by arches, through placing the bricks perpendicular in the arch. If the arch is lower more 
horizontal force is needed, the Rollaag can be seen as an arch with minimum hight, therefore 
it has a small span. While making an arch a support structure is needed, to keep everything in 
place while the mortal is drying. The support structure is most oft en made out of wood. In the 
support structure a central point is need, from which a thread is placed to defi ne the mortal 
between the bricks. In order to build an arch geschift e bricks are needed because, the inner 
and outer bow have a diff erent length. To connect the arch to the rest of the masonry work 
‘aanrazeren’ is needed, to fi ll the spaces between with small strips of brick. 

Masonry Techniques
Openings (lintels & Arches)

Support Structure

Mortal Drying

Finished Arch

Soldier Course as Lintel

Concrete Lintel

Steel Lintel
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The Zilverschoon Randwijk, a brick factory specialized in making Form Brick. One of the few left  
in the Netherlands. To give an understanding of the size of these factories; The Zilverschoon 
produces 800.000 bricks a year, while a normal brick factory produce up to 160.000.000 bricks 
a year. This diff erence is so huge because, the Zilverschoon makes allot of diff erent bricks, all 
by hand, while a normal factory creates maybe 4 diff erent types of bricks in 4 diff erent colours 
by using full automati c machinery. Because the new craft  school of ceramics will focus on the 
form bricks, we got the opportunity to see the whole producti on process at the Zilverschoon.  

André Bleumer Zilverschoon Randwijk
Interview
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Clay cutter - Picture by Author

Strenpers blocks will be cut in bricks with this machine. The wooden cast will be sand on the treadmill before the 
clay is pushed in.

Sanding vormbak method - Picture by Author

In front of the strengpers a treadmill with clay is placed to 
bring the clay into the strengpers. 

Out of the mouth of the strenpers a thick string of clay will 
be pushed, and cut in blocks with a thread. 

Mouth piece strengpers - Picture by AuthorTreadmill with clay - Picture by Author

The factory is doing tests with diff erent recycled materials, 
as recycled glass to see if they can use it for the producti on 
of a new brick. 

Residue of recycled glass - Picture by Author

Clay hub of lost clay in the producti on process, that will be 
used for making new products.  

Recycled clay hub - Picture by Author

Diff erent hubs of clay to create diff erent brick colours

Clay hubs - Picture by Author

Entering the factory side, you arrive at the square used as 
storage. With in the back the zigzag oven, nowadays not 
in use any more. 

Square in front of the zigzag oven - Picture by Author

CRAFT
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Stacked green bricks - Picture by Author Drying tunnel - Picture by Author

Bricks in line for the drying tunnel 30 meter long tunnel in which the bricks will be dried. 

Cutting the brick - Picture by Author Stacked green bricks - Picture by Author

Huger bricks are cute with a steel tread by following a 
silhouett e cast in form of the brick. 

Bricks stacked on perforated plats to improve the drying 
and baking. 

Handvorm method - Picture by Author Treadmill with clay - Picture by Author

Table with sand the cast and steel thread to create a 
handvorm brick. 

Clay picked from treadmill and thrown in the sanded 
wooden cast, pocking out clay will be cut straight, cast will 
be turned around, the bricks fall out, and be placed on a 
car. 

Clay pushed in vormbak method - Picture by Author Turning vormbak method - Picture by Author

Clay is pushed in the cast with a machine. Aft er clay is pushed in cast will be turned, and bricks will 
fall out. 
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In this chapter the locati on of 
the new craft  school for ceramics 
in Delft  will be highlighted. 
In which the reason for Delft  
and the choice of the specifi c 
locati on will be explained, the 

existi ng monumental building 
on the side will be analysed, 
and the surroundings will be 
illustrated. In order to get a bett er 
understanding of the context the 
new craft  school will be placed in.

New craft school in Delft

L O C AT I O N
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LOCATION
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In the coming years Delft  want to bring back the craft s schools, in which children between 12 
and 19 years old can learn a craft 58. The municipality of Delft  want to bring back these type of 
vocati onal schools because, next to the outstanding quality of the technical university of Delft , 
they want to become outstanding in more practi cal educati on. This is due to the fact that most 
of the local children is not going to university but to a vocati onal school. In the coming years 
the municipality want to create thousands of jobs in the manufacturing industry, but this is 
only possible with practi cal educated employees59. For the type of craft  that is educated I chose 
the craft  of ceramics. Because, the craft  of ceramics is the source of the most famous craft  
technique of Delft  the glazing techniques. But as explained with the Form brick I didn´t chose to 
create a school for a specializati on within a craft , because students should learn the producti on 
process of a product from A to Z to become valuable craft sman. Otherwise graduated students 
can only do a specifi c part of the producti on chain like factory employees during the industrial
revolu� on. Which as William Morris, of the Arts & Cra�  movement explains, will create a 
weaker relati onship with the result of their labour and end product60.

Why Delft?
Delft

Why Ceramic 
Bricks?, p.39

Industrial 
Revoluti on, p.24
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The new craft  school will be situated at the boarder of the DSM industrial site. The choice for 
this locati on is fi rst of all the size, because the school need big elements like the tunnel oven, 
the site should be big as well. Secondly the infrastructure, which is good accessible for people 
(students, employees, visitors), but also for the arrival of goods as raw materials. Thirdly the 
character of the area, which suits the character of the factory school, which is a guiding theme 
in the new design. Fourth the site is located next to the crea� ve canal area, in which allot of 
small workshop spaces and ateliers are situated, to which a connecti on can be made, in order 
to enhance the craft  community in Delft .    

Where in Delft?
Delft

LOCATION

Central Sta�on 

Del� South Sta�on 

Faculty of Architecture 

[61] Floorplan city of Delft - Illustration by Author 

Pink the locati on of the new craft  school 

Baking process, 
p.50

Mapping the 
area, p.96
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Monumental building Het Taplokaal, was part of Royal Dutch Yeast and Spirit Factory. Build in 
the beginning of the 20th century and redesigned around 1930. The Royal Dutch Yeast and Spirit 
Factory was build in 1869, which produced baker’s yeast. A residue of this process is raw spirit, 
from which Jenever was produced in the Taplokaal. Since 1998 the Taplokaal is deserted, aft er 
the DSM took over the Royal Dutch Yeast and Spirit Factory. 

Taplokaal, The Royal Dutch Yeast and Spirit Factory
Existing building

LOCATION
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Back door - Picture by Author Extension building - Picture by Author

Characteristi c façade with original door Extension building and back side of the factory hold up by 
external sub structure

Connection lower hall and front building - Picture by Author Window frames - Picture by Author

Building in decay, plants growing on the roof doors and 
windows fall apart

Characteristi c small window frames

Front left building - Picture by Author Tower in the back - Picture by Author

Strengpers brick in Norwich chain bond with a deep light 
grout

Used as installati on space with a big window opening

Front - Picture by Author Tower right side - Picture by Author

Hand form bricks in cross bond with a light grout Hand Form bricks in cross bond with a light grout
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Interesting elements   illustration by author

Dimension main façade   illustration by author

Spaces existing building   illustration by author

Existi ng building consist out of 5 parts; het main building in the centre, the two towers one in 
the front (without fl oors) and the one in the back (with the installati on spaces), the in between 
hall with the dilapidated roof, and the extension building in the back. The main building in 
the front got a strong symmetry while the rest of the building parts are added later as an 
att achment to the main building. Characteristi c are the window frames and the structure the 
front façade got. Interesti ng for the new design is how to refer to this. Huge qualiti es of the 
existi ng building are the big openings in the two towers on the right elevati on. 

Existing building
Taplokaal, The Royal Dutch Yeast and Spirit Factory

82
00

60
00

26
00

30
0

22
00

15
00

10
00

15
00

11
00

12
00

28
00

18
00

40
00

1350

550

3400

550

5000

550
3045

550

5000

550

3400

550
2600

5503150

3950

5550

3595

26295

5550

3950

1800

2350
1000 1000 1000

2150

1845

2150
1000 1000 1000

2350

1800

2050
1200 700





3c.

Six mayor themes where researched while mapping the area; Aestheti cs of the area, Area 
desti nati on, Connecti on to the surrounding workshops, Demographics, Environment, and Infra 
structure. By doing so an overview of the context is created in one illustrati on. This map makes 
me understand how I can react to de context with the new craft  school for ceramics. 

Mapping the area
The context surrounding the site

LOCATION

94 95
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In this chapter the target groups 
of the new craft  school for 
ceramics will be discussed. In 
which de spati al organisati on 
and movement within these 
spaces will be explained through 

diff erent moments of the day. By 
doing this an overview is created 
to see how the spaces should be 
designed in order to sati sfy the 
diff erent needs of the users.

Users of the new Craft school

P E O P L E



4a.

PEOPLE
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From the posi� oning towards a new craft  school in Delft , four target groups came forward; the 
student, the employees, the visitor, and people from the cra�  community. As explained the 
students should be educated while working, by professionals (employees of the factory) from 
the work fi eld. In which the school has an good relati onship with the surrounding community 
and with the craft  orientated workshops, ateliers, and small factories. In order to realise this 
the school should also operate as a physical pla� orm for the craft  community, where they have 
their own spaces.

Users of the new craft school
Target groups

Positi on, p.34

Mapping the 
area, p.96



[78] Movement diagram – Illustration by Author 
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PEOPLE
4a.

In order to fi nd out how the diff erent target groups interact with each other, the diff erent 
spaces / functi ons are named which are needed in the new school building. For this 4 colours 
are used; pink for the students, blue for the employees of the factory / teachers, orange 
for the public visitors, and green for the people of the craft  community. From this can be 
concluded that the square is an important feature of the building because everyone comes 
together in that space. Furthermore the in between space where people have their transiti on 
from space A to space B is important, because it is a potenti al place / moment for leisure and 
interacti on between the diff erent target groups. 

Students, employees, visitors, craft community
Target groups

Public Transport Bicycle CarBy Foot

Bicycle Storage

Square

Market

Market

Square

CarPublic Transport BicycleBy Foot

Bicycle Storage

Prac�cal Class Room

Entrance
Restaurant

Entrance
Cra�

Community

Entrance
Cra�

Community

Entrance
Restaurant

Cafeteria

Office

Consultancy

Factory

Entrance
School

Entrance

Office

Locker Rooms

Break

Classes

Prac�cal Class Room

Theory Class Rooms

Square

Factory

Locker Rooms

Town

Locker Rooms

Theory Class Rooms

Lockers

Lockers

Leisure 

LockersLeisure 

Hallway
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Arrival
Transport

By car
By foot

By bicycle
By public transport

Square 
Material storage
Bicycle storage

Leisure
Cra�s market

Entrance
School 

Restaurant

Spaces
Factory

Prac�cal classroom
Theory classroom
Office / Showroom

Space cra� community 

Break
Leisure indoor

Lockers
Study spaces

Leisure outdoor
Restaurant

Square
Cra�s market

Bicycle storage
Leisure

Restaurant / Bar

Diagram shows where diff erent target groups 
meet each other, in which you see that the 
square, restaurant and bar are the space where 
everyone comes together. In side the school 
students and teachers meet in the in between 
space where people have their transiti on 
from space A to space B. these spaces are 
potenti al place / moment for leisure and 
interacti on between the diff erent 
target groups.

Spatial organisation 
Target groups

PEOPLE
4a.



The new craft school for ceramics

In this chapter the diff erent 
researches to; the system, 
material biography, locati on, and 
the users will be combined in one 

concept. This will be explained by 
one overview and a sequence of 
images, explaining the diff erent 
design principles.
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CONCEPT
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GLOBALISATION

FACTORYATELIER

WORKPLACE

THE CRAFTMANSHIP NETWORK

Hallway
Connected to the factory space, constantly 
connec�on of students with the working environment.Factory Space

Part of our current produc�on system. Student 
will also learn the basics of brick produc�on and 
masonry techniques. The factory also needed to 
put the students in direct connec�on of the 
working environment. 

Classrooms
Learn theories behind the cra�, for masonry
work the theory behind restaura�on for instance. 
Students need to become specialised in there 
profession. 

Cafeteria
For students, teachers, employees, and the 
headmaster (boss) to create an atmosphere 
of equality and mutual respect. The students 
should be seen as employees. Connected to 
the factory space to create this connec�on 
with the working environment. 

The cra�manship network, enhances the exchange 
of knowledge within the cra� community and gives 
the opportunity for students to gain working experience. 
The exchange of knowledge counts not only for ceramic 
prac�ses but for all cra�s. The building should bring the 
cra� people from the ateliers, shops, factories together. 

Showroom
Selling the products created in the factory and 
by the students, such as the Bauhaus Ltd. Besides
that students provide free consultancy to improve
their entrepreneurship and indecency for when 
they are finished at school. 

Workshop Hall
Techniques are trained and educated, a system 
in which the students learn from their colleagues 
(teachers). In this way students are educated by 
professionals instead of teachers. They don’t get 
a skill educated but learn a cra�. Students become 
young professionals. 

The Garage box
A small one man workplaces should be part of 
the community, in order to learn his or her 
techniques but also to help them to increase 
there skill. 

The Atelier
A painters gallery which is placed in the 
crea�ve canal district in the city centre, 
has his value in the cra� community and 
should be connected to this network. 

The Network

Globalisa�on
The transport possibili�es, and cheap labour 
in development countries causes a decline in 
cra�manship in the Netherlands.  

GLOBALISATION

FACTORYATELIER

WORKPLACE

THE CRAFTMANSHIP NETWORK



[82]

5a.

Connection between spaces - Illustration by Author

In the new design it is important that the diff erent spaces are connected to each other. In 
which the students are constantly in contact with the making of the craft  and the working 
environment, which is in line with the factory school. Spaces for leisure should be att ached to 
the practi cal workshops and factory hall to emphasis this. In these spaces both the employees 
(teachers) of the factory and the students come together. 

Connection
Building principles

CONCEPT

111110

The cra�manship network, enhances the exchange 
of knowledge within the cra� community and gives 
the opportunity for students to gain working experience. 
The exchange of knowledge counts not only for ceramic 
prac�ses but for all cra�s. The building should bring the 
cra� people from the ateliers, shops, factories together. 

The Garage box
A small one man workplaces should be part of 
the community, in order to learn his or her 
techniques but also to help them to increase 
there skill. 

The Atelier
A painters gallery which is placed in the 
crea�ve canal district in the city centre, 
has his value in the cra� community and 
should be connected to this network. 

The Network

Globalisa�on
The transport possibili�es, and cheap labour 
in development countries causes a decline in 
cra�manship in the Netherlands.  

Classrooms
Learn theories behind the cra�, for masonry
work the theory behind restaura�on for instance. 
Students need to become specialised in there 
profession. 

Showroom
Selling the products created in the factory and 
by the students, such as the Bauhaus Ltd. Besides
that students provide free consultancy to improve
their entrepreneurship and indecency for when 
they are finished at school. 

Workshop Hall
Techniques are trained and educated, a system 
in which the students learn from their colleagues 
(teachers). In this way students are educated by 
professionals instead of teachers. They don’t get 
a skill educated but learn a cra�. Students become 
young professionals. 

Hallway
Connected to the factory space, constantly 
connec�on of students with the working environment.Factory Space

Part of our current produc�on system. Student 
will also learn the basics of brick produc�on and 
masonry techniques. The factory also needed to 
put the students in direct connec�on of the 
working environment. 

Cafeteria
For students, teachers, employees, and the 
headmaster (boss) to create an atmosphere 
of equality and mutual respect. The students 
should be seen as employees. Connected to 
the factory space to create this connec�on 
with the working environment. 

20th century, 
p.26



[83]Enhance professionality - Illustration by Author

Building principles

Student not only learn the practi cal work at the school, but they are also learned to become 
professionals. By selling the products created in the factory, such as the Bauhaus ltd. and by 
giving free consult to improve their entrepreneurship and independency for when they are 
fi nished at school. This all will be educated to them by professionals, who are employees at 
the factory and at the same ti me teachers at the school. 

Enhance professionality 

113112

The cra�manship network, enhances the exchange 
of knowledge within the cra� community and gives 
the opportunity for students to gain working experience. 
The exchange of knowledge counts not only for ceramic 
prac�ses but for all cra�s. The building should bring the 
cra� people from the ateliers, shops, factories together. 

The Garage box
A small one man workplaces should be part of 
the community, in order to learn his or her 
techniques but also to help them to increase 
there skill. 

The Atelier
A painters gallery which is placed in the 
crea�ve canal district in the city centre, 
has his value in the cra� community and 
should be connected to this network. 

The Network

Globalisa�on
The transport possibili�es, and cheap labour 
in development countries causes a decline in 
cra�manship in the Netherlands.  

Classrooms
Learn theories behind the cra�, for masonry
work the theory behind restaura�on for instance. 
Students need to become specialised in there 
profession. 

Showroom
Selling the products created in the factory and 
by the students, such as the Bauhaus Ltd. Besides
that students provide free consultancy to improve
their entrepreneurship and indecency for when 
they are finished at school. 

Workshop Hall
Techniques are trained and educated, a system 
in which the students learn from their colleagues 
(teachers). In this way students are educated by 
professionals instead of teachers. They don’t get 
a skill educated but learn a cra�. Students become 
young professionals. 

CONCEPT

20th century, 
p.26

5a.



[84]Atelier creative canal area - Illustration by Author

Next to the locati on of the new craft  school for ceramics the creati ve canal area is located. Her 
diff erent ateliers, such as painter, pott ery and sculptors life and work. It would be nice if the 
new craft  school can operate as an physical pla� orm where these people can come together. 

Creative canal area
Building principles
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The cra�manship network, enhances the exchange 
of knowledge within the cra� community and gives 
the opportunity for students to gain working experience. 
The exchange of knowledge counts not only for ceramic 
prac�ses but for all cra�s. The building should bring the 
cra� people from the ateliers, shops, factories together. 

The Garage box
A small one man workplaces should be part of 
the community, in order to learn his or her 
techniques but also to help them to increase 
there skill. 

The Atelier
A painters gallery which is placed in the 
crea�ve canal district in the city centre, 
has his value in the cra� community and 
should be connected to this network. 

The Network

Globalisa�on
The transport possibili�es, and cheap labour 
in development countries causes a decline in 
cra�manship in the Netherlands.  

Classrooms
Learn theories behind the cra�, for masonry
work the theory behind restaura�on for instance. 
Students need to become specialised in there 
profession. 

Showroom
Selling the products created in the factory and 
by the students, such as the Bauhaus Ltd. Besides
that students provide free consultancy to improve
their entrepreneurship and indecency for when 
they are finished at school. 

Workshop Hall
Techniques are trained and educated, a system 
in which the students learn from their colleagues 
(teachers). In this way students are educated by 
professionals instead of teachers. They don’t get 
a skill educated but learn a cra�. Students become 
young professionals. 

Hallway
Connected to the factory space, constantly 
connec�on of students with the working environment.Factory Space

Part of our current produc�on system. Student 
will also learn the basics of brick produc�on and 
masonry techniques. The factory also needed to 
put the students in direct connec�on of the 
working environment. 

Cafeteria
For students, teachers, employees, and the 
headmaster (boss) to create an atmosphere 
of equality and mutual respect. The students 
should be seen as employees. Connected to 
the factory space to create this connec�on 
with the working environment. 

CONCEPT
5a.



[85]Workshops in the craft network - Illustration by Author

Building principles
Workshops in the area

Besides the creati ve canal area there are more workshops in Delft , also for these people the 
new craft  school should operate as an physical pla� orm where these people come together 
and exchange their knowledge and products. By creati ng this network also opportuniti es for 
the students are created, for visiti ng or working at these workshops. 
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The cra�manship network, enhances the exchange 
of knowledge within the cra� community and gives 
the opportunity for students to gain working experience. 
The exchange of knowledge counts not only for ceramic 
prac�ses but for all cra�s. The building should bring the 
cra� people from the ateliers, shops, factories together. 

The Garage box
A small one man workplaces should be part of 
the community, in order to learn his or her 
techniques but also to help them to increase 
there skill. 

The Atelier
A painters gallery which is placed in the 
crea�ve canal district in the city centre, 
has his value in the cra� community and 
should be connected to this network. 

The Network

Globalisa�on
The transport possibili�es, and cheap labour 
in development countries causes a decline in 
cra�manship in the Netherlands.  

Classrooms
Learn theories behind the cra�, for masonry
work the theory behind restaura�on for instance. 
Students need to become specialised in there 
profession. 

Showroom
Selling the products created in the factory and 
by the students, such as the Bauhaus Ltd. Besides
that students provide free consultancy to improve
their entrepreneurship and indecency for when 
they are finished at school. 

Workshop Hall
Techniques are trained and educated, a system 
in which the students learn from their colleagues 
(teachers). In this way students are educated by 
professionals instead of teachers. They don’t get 
a skill educated but learn a cra�. Students become 
young professionals. 

Hallway
Connected to the factory space, constantly 
connec�on of students with the working environment.Factory Space

Part of our current produc�on system. Student 
will also learn the basics of brick produc�on and 
masonry techniques. The factory also needed to 
put the students in direct connec�on of the 
working environment. 

Cafeteria
For students, teachers, employees, and the 
headmaster (boss) to create an atmosphere 
of equality and mutual respect. The students 
should be seen as employees. Connected to 
the factory space to create this connec�on 
with the working environment. 

CONCEPT
5a.
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[86] Trade internationally - Illustration by Author

Dutch school for ceramics - Illustration by Author

Craft community Delft - Illustration by Author

Building principles
Positioning 

Positi on wise three things are important, the new craft  school should be positi oned in Delft  as 
physical pla� orm for the craft  community. In which there is space for people to come together 
but also sell their products, by having a cra� s market for instance. Furthermore the school 
should be the marker for the ceramic craft  in the Netherlands, where student from all over 
the country come to learn this amazing craft . Besides that the school should become known in 
the whole of Europe because of the high quality products the students make and the rare skill 
of vorm bricks the been learned. Which will be exported for renovati on projects everywhere. 

119118
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The Roman 
Empire, p.14
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In the last decades, vocati onal educati on is having diffi  culti es 
due to automati on and roboti sati on. Which results in 
less vocati onal jobs and disappearing knowledge in most 
craft smanship. One of the problems is the positi oning of the 
ROC (the current vocati onal schools) in the Netherlands, fenced 
off  buildings which are not connecti ng to their communiti es or 
their students. To create a new vocati onal school I will analyse 
diff erent workshop through our history. To see which elements 
are interesti ng for the new craft  school. At this new craft  school 
the craft  of ceramics will be learned. Because, in my opinion, this 
craft manship is disappearing in the new buildings that are been 
build. Nowadays disti ncti ve bonds are rare to be found, and most 
oft en simple bonds made from the most basic and cheapest 
bricks are been used in order to save money. At the new craft  
school the students learn specifi c skills but in order to learn 
these skills, the student should learn fi rst the basics of producing 
and implementi ng bricks, to become valuable craft sman. in this 
booklet the diff erent researches will be clarifi ed in which the 
system for the new craft  school will be explained, the producti on 
and implementati on of ceramic bricks will be highlighted, the 
locati on will be unravelled  and the users will analysed.  


