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00 ABSTRACT| The dissertation investigates the design of an 
electronic-waste material recovery  facility in the 
north western precinct of the inner city of Tshwane.

It aims to explore the re-configuration of the 
industrial typology within a contemporary network 
society, and make apparent it’s changing role and 
form, influenced by  a globalized industrial paradigm 
that is increasingly decentralized, immaterial and 
knowledge intensive.

It suggests a hybridity of type and process, 
where value in terms of the local and the material 
is investigated as an expression of  the new 
industrial ethos of innovation, information access, 
collaboration and transparency.
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part 1
defining a problem
The first part of the dissertation describes the 
inception and development of the architectural brief, 
its contemporary relevance within the real world 
context, and its architectural impact on the industrial 
typology. It uses both an analytical and qualitative 
research method to inform the proposed  design 
strategy.
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13|01|introduction

1.1|point of departure

The dissertation is inspired by the post industrial  
landscapes of the former Witwatersrand mining belt 
and  its  spaces of capitalist consumption.

South Africa’s economy was once  largely based on 
primary industrial activity1. The spaces produced 
by its capitalism have resulted in an urban industrial 
inheritance of a “Shrinking City2”, while simultaneously 
leaving a strong architectural and cultural  inheritance.

The de-industrialization of these local towns and cities, 
becomes a lens for examining the value and role of the 
architectural products of  industry today.

Industry is moving towards a  more knowledge 
intensive cognitive economy4  in parallel with a growing 
informal or micro industry sector, effecting both ways 
of manufacturing and spaces of production.

Should today’s spaces of industry, suddenly de-
industrialize , what would be the industrial architectural 
inheritance and value, if any , of a culture of immateriality, 
consumption and mobility?

|2|SHrinking  cities  
a term coined by x to 
describe cities with 
rapid out migration 
and sprawl, following 
de industrialization, 
in the case of south 
africa.

|1|Primary Industry  
industry involved with 
the extraction and 
processing of minerals 
fro the earth such as 
mining.

|4|cognitive economy  
a term coined by x to 
describe cities with 
rapid out migration 
and sprawl, following 
de industrialization, 
in the case of south 
africa.
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SHRINKING PRODUCTIVE SPACE and 
INDUSTRY CHANGE

primary industry secondary industry

processing mining 
powergeneration 

agriculture 
manufacturing 

500x msq 10x msq 
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tertiary industry

between the material and 
immaterial

services
storage

information

quartenery industry

x msq 

0.01x msq 

0.001x msq 

0.21x msq 

0.2x msq 
0.2x msq 

0.15x msq 

0.3x msq 

0.25x msq 
0.25x msq 

FIG.1 2 SHRINKING space 
and industry changes. 
AUTHOR 2012.

ADAPTED FROM MULTIPLE 
SOURCE.(See fig.list)
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1.2 |problem statement

The architectural expression of the spaces of industry remain 
static and inert to their urban environments, in spite of the 
dynamic shifts in production modes, an emerging digital 
economy, and contemporary social  and environmental 
values.

The role of the factory is changing and an expression of the 
new industrial ethos is investigated through the following 
problems:

A| The urban and architectural problem_ the inert industrial 
object

B| A social problem_ the disparities and opportunities 
generated by the Information Economy.

C| A cultural problem_  Value of the material (the 
consumption patterns of global society) and immaterial 
( local cultural value or significance  within a particular 
context .)
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THE LIGHT INDUSTRIAL 
ARCHITECTURE OF 
POST-INDUSTRIAL 

SHRINKING CITIES|1| AND 
AGGLOMERATIONS HAVE 
LITTLE INHERITANCE 

VALUE AND POOR URBAN 
QUALITY

A CHANGE IN INDUSTRY

NO CHANGE IN THE 
ARCHITECTURE

Fig1.3.architectural and urban problem(author 2012)
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3| How has the concept of value changed in industry, 
and the socio-cultural environment, on a local and global 
scale and what is the architectural and programmatic 
expression of that value?

4| What is the role of the temporary and the permanent 
in a digital economy of constant technological shrinkage 
and inevitable de-industrialization?

1.4 | research methodology

Data was obtained through both qualitative and 
analytical methods. The proposal made use of qualitative 
methods to investigate the social context and user needs 
and analytical methods informed by precedent study.

1.6| aims and objectives

The study aims to make apparent the changing role and 
form of industrial space within urban environments in a 
dynamically changing global and local context,driven by 
the idea of value,transparency and collaboration.

1.3 | hypothesis

It is proposed that an appropriate re-configuration 
and expression of the industrial typology in the 
“network society” is generated by the interfacing 
between the local and the global. It is in an enduring 
dialogue with its urban environment that spaces 
of industry can be of significance and value(social 
,cultural,economic) to the social contexts in which 
they are placed.

1.5 | research questions

1|Investigating the isolated nature of industrial 
space the dissertation questions the possibility and 
practical application of a durable civic or  public 
element in a productive type|1|

2|Can the industrial type be reprogrammed and its 
spatial relationships challenged to integrate into 
existing contexts?|2|

3|What is the architectural expression and future 
heritage-value of industrial space and process in the 
age of digital consumption and to what extent is it 
influenced by the local?
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The objective therefore is the re-configuration and  
spatial design of an industrial typology which:

A. Plays an active and enduring urban role in its context

C. Is an appropriate expression of the contemporary
    industrial ethos of the network.

D. Generates value in process, product and its
    environment( ecological,social cultural),    
    contemporarily and with time.

E.  Is shaped by both its local and global conditions and
    the interfacing between the two Fi

g.
1.

4

fig 1.4.diagram 
indicating architectural 
approach.(author 2012)
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1.7 delimitations 

The investigation of the potentials of an alternative  
industrial space  will not include adaptive reuse of an 
existing industrial site for the following reasons

A.  The dissertation aims to investigate the role of 
industrial space in an active urban environments as a 
result of the decentralized potentials of the Information 
Age.

B. It tests the changing form and typological 
recombination of industrial space to serve a new purpose 
within a particular context.

The study of adaptive reuse of existing industrial 
buildings however reveals a condition of incubation, 
which will be used as a generator for design.

Scaleless Space of Mass Production and 
Storage

Aspiring to human scale in an adaptive 
reuse project

Fig.1.5.adaptive re-use of large scale industrial 
architecture(Author 2012)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  
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1.8 |programme 

The programme is an electronics waste material recovery 
facility with a public interface which allows access to 
information and the use of information technology.

1.9 |client 

The proposed client is a partnership between the E-waste 
Association  of South Africa (EWASA) the Marabastad 
Community Development Forum and the Department of 
Social Development.

1.10 |location

The proposal is located on the corner of Eskia Mphahlele 
Street ( formerly DF Malan Drive)  and Johannes 
Rhamakoase Street ( formerly  Proes Street) within 
the North Western Precinct of Pretoria Innercity. The 
particular site adjacent to an existing skills training 
centre and cultural heritage site and a  recycling crafts 
industry.

Church street

Proes Street
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v2

proposed site
d

e

marabastad

church street

proes street

struben street

municipal 
bus depot

tshwane 
fresh 
produce 
market

bell ombre 
train 
station

c

Fig 1.6. Locality plan 
(author 2012)
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The industrial building as a productive space and type 
is faced with significant changes in industry, energy, 
resources and programme as the economy progresses 
to an informational one and the micro-industry’s role 
increases.                    

A contemporary surge for regional productivity, 
sustainability and flexible modes of production make 
existing industrial development models questionable in 
terms of their urban spatial impact, scale, social effects 
and resource consumption.

The physical built environment in which architecture 
finds its expression is rapidly changing, mutating and 
recombining, as a result of this transition in industry, 
described as the Third Industrial Revolution.

It is proposed that the industrial building type presents 
itself as  an ideal vehicle for the testing of these new 
social, cultural and economic changes.

It embodies the expression of the process, is at the heart 
of resource consumption and energy generation, and 
conveys the extent of a social conscience in parallel with 
profit margins.

2.1 A NEW 
INDUSTRIAL ETHOS 

5Third industrial  
revolution the merging 
of internet technology 
and renewable energies 
to create a powerful new 
infrastructure.
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FIG 2.1.(OPPOSITE)
SHRINKING  CITIES JAPAN.
(OSWALT 2008).EXCERPT 
FROM THE SHRINKING CITIES 
PROJECT.INDICATING THE 
URBAN CONDITION OF THE 
POSTINDUSTRIAL

2.2| INDUSTRIAL URBAN PATTERNS 

The “Post -Industrial” is a term coined by sociologist 
Daniel Bell in 1976 , which predicted the informational 
economy , where trade in services and information 
supersede the manufacturing of goods.( Bell 1976 ).

The post-industrial presents a condition of plurality 
where the previous manufacturing paradigm is layered 
with the new industrial paradigm of the information age. 
( Bell 1976)

2.2.1 |a previous paradigm

The spatial implications of the decline of large 
manufacturing industries generated by Fordism6 can be 
observed with the abandoned industrial infrastructure, 
lost space and outmigration of previously industrialized 
areas.

Phillip Oswalt ,theorist , architect and editor of the 
Shrinking Cities Project ( Oswalt 2008:4 ), conducted 
a global study of major cities to investigate the urban 
influences that create these post-industrial sprawling 
cities. Four processes were investigated.

De-industrialization and sub-urbanization of the four 
processes were studied in the cities of Detroit Michigan 
and Manchester in the UK. The former, a renowned 
motor industry, the latter a textile industry.

By examining density maps of these cities and their 
erased urban fabric in figure ground analysis, Brent D 
Ryan (2008), an urban researcher , was able to conclude 
(in the case of Detroit), that two major changes influenced 
the condition of the current  urban fabric.

The first was the process of industrialization , which 
transformed small scale urban fabric into large 
scale super blocks. The second, the subsequent de-
industrialization of the city, resulting in infrastructure 
decline ,abandonment and eventual mass demolition to 
accommodate large scale master planned regeneration 
schemes( Ryan 2008 : 9).

The density maps, of the former productive industrial 
cities  illustrate the sprawling of the city from its core, 
with reduced legibility and street frontage .This urban 
industrial product is referred to as urban shrinkage.

Within the context of the dissertation the international 
examples serves to illustrate the spatial impacts (urban 
inheritance) of the social and economical forces 
generated by the presence of the  previouS industrial 
paradigm and its urban patterns.
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Fig.2.2.DENSITY DIAGRAM 
INDICATING JOHANNESBURG 
AND TSHWANE.(AUTHOR 2012)

CITY OF JOHANNESBURG

EKHURULENI

HIGH TECH INDUSTRIAL BELT

PROPOSED STUDY AREA

OLD INDUSTRIAL 
AGGLOMERATION

GOLDEN ARC

CITY OF TSHWANE

2.2.2|The local post-industrial
       Urban condition 

Adapting the  Shrinking Cities’(2008) method of analysis 
of the industrial city, the density map of Pretoria and 
Johannesburg illustrate the growth of one megacity, 
along the proposed “technological corridor” of the N1 
highway.

A figure-ground analysis of Johannesburg’s old and 
biggest industrial and manufacturing  agglomeration 
along the “Golden Arc” (Fig 2.4), illustrates the lack of 
civic character and legibility within large scale urban 
fabric.

Currently  a portion of the high- tech industrial  
corridor along the N1 highway ( Fig 2.5 ),  illustrates 
recent trends for the development of “technopoles4”,  
and industrial parks  as the emerging spaces  of an
innovation based industry.

The proposal suggests that the urban condition of 
productive space both in the previous paradigm and 
emergent industry does not address or play an active 
role in it’s urban setting. The former, in its large scale 
privatization, and the latter in an isolated campus 
typology.

A D A P T E D F R O M 
jOHANNESBURG_77.(WWW.
mandyfehr8.tripod.COM.ND)

technopole4  
“various deliberate
attempts to plan and 
promote,within one 
concentrated area, 
technologically,inn
ovative,industrial 
related production: 
technology 
parks,science 
cities,..and the 
like.” 
(Castells 1994:8 )
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INNOVATION HUB

SCIENCE PARK

CSIR

Fig.2.4.FIGURE GROUND 
ANALYSIS OF TECHNOPLOE 
CLUSTER, PRETORIA, SOUTH 
AFRICA.(AUTHOR 2012)

THE INNOVATION HUB

COUNCIL FOR SCIENTIFIC AND INDUSTRIAL 
RESEARCH ( CSIR ) CAMPUS

growth and devlopment(2012)|the density 
diagram indicates a technopole, as described 
by castells adjacent to a mobility spine 
(highway).

shrinkage and decline(2012)\FIGURE GROUND 
ANALYSIS OF MAJOR INDUSTRIAL AGGLOMERATION IN 
THE EAST RAND ALONG MAIN REEF ROAD ILLUSTRATING 
THE  LARGE SCALE INDUSTRIAL FABRIC AND URBAN 
FRAGMENTATION.

Fig.2.3 Fig.2.4

N1 HIGHW
AY (PRETORIA)

MAIN REEF ROAD ( GOLDEN ARC)

SMALL SCALE 
RESIDENTIAL 
SUPPORTING 
INDUSTRY

LANDSCAPE ALTERED BY LARGE LAKES 
FOR MINES

LARGE SCALE 
PRODUCTION 
FACILITIES IN DECLINE

SERVICE INDUSTRY 
CLUSTER

“GROWTH IN ONE 
AREA MEANS 

SHRINKAGE AND 
DECLINE IN 
ANOTHER”

Oswalt (2008) on 

Shrinking Cities

FIG.2.3 FIGURE GROUND 
ANALYSIS OF EAST RAND 
INDUSTRIAL AGGLOMERATION 
(AUTHOR 2012)
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30|01|background

The information economy marks a transition of value 
in business , from goods to  services, and research and 
development activities that foster innovation  in the 
other sectors of the economy, such as manufacturing. 

Manuel Castell’s remarked in The Network Society ( 
1996:30), that information is to this revolution, what 
energy was to previous revolutions.”The “new industrial 
space”( Castells 1996 : 417) will be “organized around 
flows of information that bring together and separate at 
the same time ( Castells 1996; 424 )

The implications of that statement are finding relevance 
in the changing attributes of industry, and the emergence 
of technopoles today.

2.3.1 TRANSPARENCY,COLLABORATION 
and the network

Jeff Jarvis, a journalist,  verbalises in What would Google 
do?(2009),  the impacts of  the information age  in 
industry and business. 

Using Google as a precedent, he illustrates a transition in 
industry in which growth and success can be attributed 
to a new public nature ,transparency and linking into a 
network, of  collaboration and conversation.(Jarvis 2009  

:55)
2.3.2 SMALLER IS BETTER

“The new economy is a small one. A tiny start start-up 
can become a manufacturing company using somebody 
else’s factory and distribution while selling to a world-
wide market that can find its products via Google”. 
(Jarvis:2009:54). The “democratization of computers”( 
Boutang 2001 : 76), has resulted in reduced start up 
costs of micro, small and medium enterprises, and a rise 
of flexible niche industries. 

2.3.3 the cloud, plug points and 
wifi

Similarly technology , is physically reducing in size, 
becoming smarter and smaller, as time passes on.

Cloud computing, offers a virtual collaborative 
environment where processing power is shared in 
an immaterial context: a shared resource, reducing 
unnecessary capital costs and infrastructure, but also 
potentially contributing to the cloud. The internet and 
digital production,results in an office being defined by 
the availability of network and power. (Fig Ref)

2.3.4 the division of labour

8 digital divide“ perceived gap between 
those that have access to 
the latest technologies 
and those who do not” ( 
Compaine (2001 :198)

2.3|the information AGE
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Fig.2.6. THE SHARED 
VIRTUAL RESOURCE OF CLOUD 
COMPUTING.(WWW.dynamic-
methods.com.N.D)
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Fig.2.8. wifi as new 
activators of social 
space

Fig.2.7 truth cafe 
Capetown.free wifi,large 
tables and charging space 
for laptops and mobile 
devices.( Haldare 2013) 

Fig.2.5. google 
networking 
event sharing ideas
(www.businessbecause.com)
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2.3.5 smart industries 

Simon Roberts a South African  chief economist  defines 
smart industry as “any industry where the application of 
technology is important for production, and where firm 
performance depends on the on going development 
of production capabilities ( Roberts 2006: 86). Roberts 
states that “all industries are potentially smart”(2006:77).

Therefore,  technological upgrading of existing industries 
has the potential to be “smart”, and link into the “space 
of flows.”

2.3.6 industrial districts and 
innovation systems

Industrial districts are characterised by the 
“concentration of specialized industries in particular 
localities.”( Alberti(2000:2) citing Marshall 1922) .It is 
a bottom up industrialization model that is strongly 
socially embedded. 

With the fall of the Fordist model of production, the 
industrial district model of local industry presented a 
resilient typology to massive economic change.( Alberti 
2000)

Lynn Mytelka( 2000 : 35),an economist studies the 
transition from  industrial clusters to innovation systems. 
The author attributes this to an increasing knowledge 
intensity of production and global innovation based 
competition.

The studies reveal the lack of constructed technopoles’ 
and industrial parks’ potential to create innovative 
systems, because of the lack of interaction, of different 
actors at all levels in industry.

Similarly informal clusters, while possessing potential, 
are fragile through lack of infrastructure, training 
and information access to support the research and 
development needed for an innovation system and 
dynamic growth ( Mytelka 2000)

In a discussion of “The Digital Divide”, Compaine 
( 2000; 198 ) describes access to information technology 
as access to the tools of learning and prosperity.

This view is supported by Boutang (2001;79), who states 
that  in order to learn , innovate and transform material 
in the emerging paradigm, one must have hardware, 
software,wetware(human thinking) and netware, 
working in collaboration.
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2.3.7 “computer village”,lagos, 
Nigeria

Computer Village, in Lagos Nigeria is a popular case 
study illustrating the growing importance of information 
and communications technologies within the informal 
sector, and an example of a locally embedded and 
bottom up innovation system ( Mytelka 2000 : 37 )

Situated in the Ikeja district , the precinct is famous for 
the clustering of small enterprises dealing with the sales 
and repair of new and second hand technology. The 
result is a dynamic market environment, activating the 
street.

fi
g.

2.
9

an innovation system 
is the interaction 
process between a 
network of firms

(Mytelka 2000)

Fi
g 
2.
8

Fig 2.10. 
Computer Village 
ikeja,lagos,nigeria. 
bustling informal mobile 
and computer cluster.
(http://jideodukoya.com)

fig 2.9.Computer vil-
lage nigeria.will 
connor 2009.(www.nige-
riavillagesquare.com)
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2.4.1 CONSUMption patterns and 
      change

Mitchell, J(1995:5) describes the consumption patterns 
of the electronic information age as a “darwinian 
environment”, where the aspiration for the new and 
better,  means that “superseded carcasses” ( Mitchel 
1995:5 ) unable to adapt are thrown away. Mobs 
( 2010 :11 ) describes it as  a “culture of obsolescence.”

Parallels in the built environment can be observed in the 
manner in which the post-industrial shift in economy 
resulted in large scale urban blight and decline and 
the urban environment a means of expediency.( Gissen 
2010:1 )

However, in the light of sustainability concerns and an 
emerging “green economy7” (UNEP n.d) , there is a global 
questioning of value, and the reassigning of value to 
materials, processes and objects previously deemed as 
waste. 

2.4.2 value in industry

In industry the concept of “value-adding sectors” are 
those which have high growth multipliers and high 
employment rates.( IPAP 2010). The Department of Trade 
and Industry describes these value-adding industries as 
the “manufacturing industries of the green economy.”( 

IPAP 2010).

In terms of process, there has been a shift from mass 
production  to lean manufacturing and manual value 
adding processes , which aim at reducing material usage 
and increasing skills based tasks.

2.4|a change in values

motor vehicle parts/ accessories

textiles

chemicals

wholesale
financial services

mining
agriculture

Basic Metals

Primary Industry

HIGH EMPLOYMENT 
INDICATORS

STRONG BACKWARD 
LINKAGES

Secondary Industry
Tertiary  Industry

fi
g 
2.
11

fig 2.11.graphic 
illustration of value-
adding industrial 
sectors. 
( author 2012)

Adapted from (ipap 
2010:10)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



35|01|background

2.4.3 value producing new types

Interest in new industries ,processes and the value of 
information has generated  architectural needs for 
appropriate productive types to process and store 
valuable materials and  information with an energy 
efficient concern.

The energy demands of data centres have generated 
innovative green technologies in energy production 
and resource use,due to there high heating and cooling 
loads. Essentially a storage warehouse, this emerging 
type is inert to the urban environment.(Fig 2.9 )

Recycling Centres have the potential for greater 
public interaction since the process often involves the 
consumption items of public use. Locally the industry  
interface is yet to be developed.

World wide the landscape is changing as solar and wind  
generating technologies, create a new landscape of 
harvesting, and new autonomous objects, which speak 
of an energy of a different kind to a previous oil rich 
society.

The dissertation suggests that these changes represent a 
 global change in values , but as autonomous objects 
contribute little to the local social and place value.

2.4|a change in values

fig 2.12.proposed 
facebook,lulea 
server farm.(www.
datacenterknowledge.com)

fig 2.13.	
Maag Recycling in 
Winterthur 2006, 
Switzerland by Open 
Operating System
(http://www.archidose.org)

fig 2.14 storage tanks of 
a biogas plant 
(www.diytrade.com)
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In the midst of the global shift in the productive 
environment, local industrial architecture comprising 
the urban fabric of the post-industrial condition, appears 
inert, and isolated, both within the previous industrial 
paradigm and the current.(Fig 2.6 and 2.7).

The discussion of innovation systems, and industrial 
clusters proposes an alternative spatial condition, which  
suggests that in spite of  the de-materialization and 
network nature of the information economy, spatial 
proximity fosters innovation.

Currently small to medium enterprise service industries 
and processing facilities within the previous capitalist 
industrial agglomerations ,lie between derelict and 
vacant property, operating in isolation.(Fig 2.8)

The innovation hub is South Africa’s first technopole, 

intended on  facilitating an environment of  collaboration 
and exchange between entrepreneurs and established 
business, through an office park, networking centre and 
large public square. 

However, isolated from the activity of the city 
environment, the public space again appears too large in 
scale ,and office blocks independent and disconnected.

2.5|THE INERT URBAN OBJECT

Isolated and Privatized

Out of scale for social interaction

No Pedestrian Provision 

An interface of fences
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Fig.2.15. analytical 
diagram of light 
industrial architectures 
relationship to the 
urban environment(author 
2012) 

Fig.2.16.Graphic collage 
of inert industrial 
containers of the east 
rand. ( author 2012) 

Fig.2.17.Public square 
between enterprise 
building and reception.
innovation hub,lynwood 
pretoria.(author 2012)
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“a rapidly 
expanding 

economy that 
transformed 

nature into a 
resource,urban 

space into 
investments 

and ideas into 
consumerist 
spectacle.”

David Gissen (2010;10) 

on capitalism

STREETSCAPE PREVIOUS PARADIGM OF MANUFACTURING FIRMS

NO  DIFFERENCE

STREETSCAPE CURRENT PARADIGM OF INDUSTRIAL PARKS
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2.6|CONCLUSION

The background study elaborates on the problems and 
themes that are architecturally explored. Its intentions 
were to provide adequate reasoning for the hypothesis 
and discuss its importance . 

The proposal challenges the locale of manufacturing 
facilities and innovation clusters, and their relationship 
within the urban environment. The impacts of information 
technology and its decentralized character demonstrate 
a possible shift in the form and role of industrial facilities, 
from a privatized initiative to a shared resource. The 
shifts in value , and an awakened awareness of global 
consumption patterns, has directed industry towards 
value-adding processes, which increase employment 
rates, are resource efficient ,not capital intensive, and 
therefore intrinsically flexible.

The new industrial ethos is one of collaboration, 
transparency and innovation. The patterns of industrial 
clusters transmuting into innovation systems suggest 
that even in a global context of the decentralized and 
mobile, physical place and geographical proximity are 
still crucial, if not pre-conditions for a stable bottom up 
innnovation system.

Architecture has a role to play both in the support and 
expression of “glocally” embedded systems.
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INDUSTRIAL

POST-INDUSTRIAL

+ INNOVATION

+ INNOVATION+ NETWORK

+ GREEN ENERGY + NICHE INDUSTRY

+ COLLABORATION+ KNOWLEDGE TRANSFER

LOCAL INHERITANCE VALUE?

Tertiary Sector
Processing of the immaterial

Manufacturing Sector
Processing of the material

 THE CLOUD
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18 Fig.2.18. Graphic summary 

of placing the problem 
statementin context. ( 
Author 2012)
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03.THEORY|
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The concept of “value-adding” within the digital 
industrial ethos, is yet to find an appropriate expression 
in an industrial architecture. Contemporary architectural 
thinking and conceptualizing of space is in a state of 
transition, adapting to changes and a re-configuration 
of space in response to the current technological shift.

A dialogue between the permanent and the temporary, 
past and present, the local and the global, the digital 
and the material , has generated a new expression of 
architecture and its relationship to it’s urban environment 
in a multivalent and complex way.

The theoretical discourse investigates the value and 
influence of this multivalent character within the 
architecture of industry, and its potential to interface 
and support locally embedded systems.

3.1 a theoretical 
shift
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3.2|architecture and technology

Castells states that “if the space of flows is truly  the 
dominant spatial form  of the network society, 
architecture and design are likely to be rectified in their 
form, function, process and value, in coming years.” 
(Castells;1996:448). 

The space of flows is a term coined by Castells, describing 
an a-spatial or non place condition generated by the  
network, allowing for the continual flow of goods, 
information and people. 

3.2.1 architectural responses to 
      technology

Previous architectural responses to the space of continual 
flows and rapid technological change, envision space as 
fluid and mobile and structure as the facilitator of the 
flow of things.

Cedric Price ,an author of Archigram, inspired by 
technological innovation and consumerism of the 1960’s 
believed that “buildings were catalysts or enabling 
mechanisms, which facilitate and encourage social and 
spatial interaction.”( Spiller 2002:84 ).

The flexible containers of the Hi-Tech movement and 
metaphorical explorations of the rise of software systems, 
where “content is king”, moved from a “inside out”public 

interaction with the city, to a “flattened” experience of 
the hyper surface to accommodate the accelerated pace 
of change.( Puglisi 1999:15)

Castells cites Buiki 1972 that “ there is no simple, direct 
interpretation of the formal expression of social values”, 
but “ there has always been a strong, semi-conscious 
connection between what society ( in its diversity) 
was saying and what architects wanted to say.” ( 
Castells:1996:449).

However, ( Horan: 2002; 5) argues that the social use 
of  “unplugged settings”, referring to physical place, 
indicates the “enduring socio-cultural value of material 
spaces of interaction, and that it is within context and 
communities that value is assigned over time. 

Castells, Horan, Mitchell and Nagashima(1999) argue 
that the architecture of the future is not a digital 
aesthetic, but an interfacing between a space of flows( 
the global ) and the space of place( the local).
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Heroic Structure
and Flexible Container

Transparent Container
“ Content is King”

Interactive Interface?
Material as Fluid
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Fig 3.5.  Diagram 
ILLUSTRATING DIFFERING 
CONDITIONS OF INTER 
ACTIVITY, MATERIALITY 
AND TRANSPARENCY IN 
ARCHITECTURE OF THE 
INFORMATION AGE. ( AUTHOR 
2012)

Fig 3.4. Synchroton 
center for science. 
Australia.bates 2012. A 
research facility that 
uses light as a material 
and interface. (
www.batessmart.com.au)

Fig 3.2.centre Georgiou 
Pompidou. Richard rogers 
and renzo piano. 1976. 
Designed as a Flexible 
container facilitating 
communication.(www.
monsieurmaman.wordpress.
com)

Fig 3.3. design proposal 
for the new national 
libray, paris.toyo ito. 
1991.(puglisi 1999:15)

Fig 3.1. The fun palace 
1961. cedric price.
An interactive public 
environment and precedent 
to the georgiou pompidou 
centre,paris.
(www.theresponsivecity.org
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3.3|recombining types

The contemporary relevance of typological studies in 
architecture, are evidenced by the dramatic change in 
social structure, technology, time and immateriality of 
the  network society.

3.3.1 defining a type 

Both Raphael Moneo in 1976 and  recently Lee and 
Jacoby (2010), cite a definition of type by Nicholas-Louis 
Durand ( 1825), in an introduction to their theoretical 
discourse.

Durand stated that  “new types develop in response  
to the requirements of a changing society and urban 
conditions, whereby the typological diagrams are 
adapted to the constraints of the specific site.”

Structuralist thinker John Habraken interprets type 
and  its emergence as “ socially embedded, “ the act 
of inhabitation re-affirms type through daily interaction, 
just as continuity and repetition over time reinforce the 
type( 1998: 95 ). 

A type can be described by various systems and 
observed patterns, which contain typological parts 
which constitute the spatial language.( Fig 3.6 )

3.3.2 raphael moneo on typology

Raphael Moneo’s theory on type  is that it “ implies the 
idea of change and transformation”. The type is the “act 
of the grouping of things.” ( Moneo 1976: 15) 

For Moneo the type presented the opportunity for 
architecture to  confronts its past and future by not being 
a replicable spatial diagram of typically grouped parts but 
constantly changing, gradually fading out obsolescence 
and responding to social and technological change.  It 
has a history.( Moneo 1976)

The particular significance of  these theoretical positions 
on type, particularly Durand (1825), is that type, and the 
urban artefact or inextricably tied to its socio-cultural 
context.

3.3.3 type in the digital age

Mitchell (1995 ;47) states that “The solvent of digital 
information decomposes traditional building types. one 
by one, the familiar forms vanish. Then the residue of 
recombinant fragments yields up mutants.”
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3.3|recombining types

fig 3.7. the adjacent 
thesis project 
illustrates a new 
expression of a spatial 
container. The global 
typology of an airport, 
is enclosed by a 
traditional building 
typology of the courtyard 
house, arranged as a 
multiplicity of smaller 
elements and components 
that integrate into the 
surrounding context.
(LIU 2008 IN AD 2010:88)

fig 3.6.traditional 
variations of the type.
( Author 2012)
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3.4|architecture of the glocal
    condition
3.4.2 interfacing the glocal

Horan states that the value of the architecture of the 
information age, is the interfacing and interaction of 
inverses that “engages a spectrum of participants.
( Horan 2002 : 22).

This presents a glocal condition which refers to the “co-
presence of both the local and the global (Robertson. 
s.a), and a multivalent or plural condition of value,time 
and space.

Architecture has the potential to negotiate the divide 
between plugged and unplugged settings,producing 
new types of social spaces and programmes, and diverse 
hybrids.

Theoretical investigations of  the architectural type 
indicate that the transformation of the type is not an 
isolated technological event. It implies a reference and 
memory to the past, that finds value in the local social 
environment. 

Peter Rowe in Civic Realism States that civic realist 
places “contain a pluralism of attitudes with a sense of 
common accord, they are adaptive support everyday 
life, and allow for group and individual expression. ( 
Rowe  1982 ) 

3.4.1 Remanufactory 

Flexible industrial space requires a re configuration of its 
typological components. 

This recombination will  be a mutation that describes 
a “glocal condition”, an alternative interface that  
engages with the city. It should possess both the 
temporary qualities of the technological revolution, and 
a permanence of place,through an integration with its 
urban environment. 

Nagashima(1999:5) states that within the current 
Information Age, the concept of social and cultural 
value in the urban environment can be reinstated, as 
capitalism moves to the realm of the virtual.

The “real time places of exchange”( social spaces ) provide 
the spatial conditions necessary for an innovation based 
industry, where spatial proximity, creates a collaborative 
environment of learning by doing and observation

A cross pollination of form,material space and 
programme has the potential to transform the generic 
inert object of the industrial container into an enduring 
civic resource and element, particular and unique within 
it’s context.
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3.4|architecture of the glocal
    condition

THE INTERFACING BETWEEN A GLOCAL CONDITION

SP
AC
E 
OF
 F
LO
WS

SPACE OF PLACE SPACE OF FLOWS

VALUE WITH TIME = PERMANENT

SOCIAL VALUE THROUGH USE = PERMANENT

VALUE WITH USE

PUBLIC

PUBLIC

PUBLIC

PUBLIC

PRIVATE

PRIVATE

Fig.3.8. THEORETICAL AIMS 
AND POSITIONS OF AUTHOR 
LINKING CONCEPTS OF TIME, 
VALUE AND SOCIAL SPACE AS 
A GENERATOR FOR DESIGN( 
AUTHOR 2012)
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4.1.1| introduction to study area

The chosen study area is the Northwestern precinct 
of the innercity of Tshwane ( Pretoria). It is bordered 
by the major arterial of DF Malan to the West, and 
the Steenhovenspruit  to the East. Its northern border 
defined by the rail, and its southern border defined by 
Skinner Street. 

The area is characterised as an apparent  urban 
void, of sparse haphazzard development, vacant 
land,superblocks and scattered municipal functions, 
where  foreign nationals find refuge and employment, 
and an informal economy flourishes.

4.1 AN URBAN VOID

fig 4.1. locality plan of 
selected studied area.
(author 2012)

Adapted from Pienaar.n.d
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4.1 AN URBAN VOID
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4.2.1 approach

The group urban analysis investigates the city in terms of 
the fixed and the fluid,or the formal and informal.

Like most African cities Tshwane is both a formal and 
informal city. Post capitalist space, the street edge and 
the reinterpretation and appropriation of vacant pieces 
of land and empty buildings provide the  temporary and 
territorial spaces for a new economy.

The adjacent diagram maps the city of Pretoria, on an 
abstract level to make more apparent the relationship 
between the built city and informal activity., the density 
of activities based on the proximity of formal facilities, 
and its relationship to dominant movement patterns 
within the city.

See appendices 1-5 for group urban mapping and 
conclusions

fig.4.2 PRETORIAS NETWORK 
OF PLACES. THE DIAGRAM 
ILLUSTRATES THE CITY OF 
TSHWANE AS A PATTERN OF 
PLACES AND TRAJECTORIES 
BETWEEN THINGS.(author 
2012)

adapted from group 
analysis. (comins et al 
2012)

THE INFORMAL CITY

FORMAL CITY

4.2 URBAN ANALYSIS
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4.2 URBAN ANALYSIS
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4.3.1|introduction

Marabastad is a bustling commercial centre to the north 
of the proposed site. Historically a location for africans( 
Friedman 1994 : ),  its informal activities make use of 
sidewalks and pedestrian movement between its major 
transport interchanges. The small scale fabric of the 
precinct fosters a social environment of engagement 
and casual conversation. 

Contrasting the fine grain of Marabastad, the vast open 
ground of  a demolished bus depot and municipal 
compound and stables, provides an arena for the 
hosting of various temporary events. The purpose of the 
contextual study is to investigate how local circumstances 
can influence the architecture of a global type.

4.3.2|historical development

The relevance of Marabastad’s historical development is  
that the area had always been  intended as an isolated 
buffer strip, between the development in Pretoria west 
and Pretoria East. Its emergence was from the start a 
temporary location for the racially segregated and its 
erasure was a result of political ideals and modern uto-
pian visions.

4.3 SOCIO-SPATIAL CONTEXT

fig.4.5. (opposite)
Lorentz street informal 
market and home affairs 
immigration building, 
eskia Mphahlehle Street. 
Marabastad. (Author 2012)

fig 4.4.(opposite).panar-
amic view of proposed 
study area. indicating 
vacant land. ( author 
2012)

fig 4.3.site locality map
( author 2012)
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4.3 SOCIO-SPATIAL CONTEXT

grounds of former 
municipal compound 
demolished and left 
vacant

municpal water depot 
maintenance workshops

recycling and crafts 
centre in former 
clinic

skills training centre 
housed in former pass 
detention facility
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Fig 4.6.pedestrian street 
in marabastad with 
informal activities. 
( author 2012)
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Fig 4.7.image from 
marabastad looking east 
( author 2012)
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05|MUNICIPAL COMPOUND IS BUILT IS BUILT ON PROES 
STREET TO HOUSE WORKERS ACCORDING TO THE NATIVE 
URBAN AREAS ACT OF 1923

06|tIN TOWN IS ESTABLISHED AS A TEMPORARY 
HOUSING LOACTION DUE TO OVERCROWDING  IN THE 
COMPOUND.RESIDENTS OF MARABSTAD ARE FORCED TO 
RELOCATE TO ATTRIDGEVILLE

01|skool plaats is a permanent community where 
christian converts were educated, could build 
a permenent home, and use the land for small 
agricultural practices.

02|old marabastad named after chief maraba an 
advisor to the council. An african location 
wedged between the apies river, steenhoven 
spruit and the road to daspoort to the south. 
The settlement also took on a permanent 
character.To the south 

Fig 4.8. historical 
development of marabastad 
and surrounds 
(Author 2012)

Fig 4.9 Aerial photograph 
of study area. 1947. 
( department of rural 
development)

“.....despite 
all attempts 
to destroying 
it, 
Marabastad 
has remained 
a place of 
survival “
(friedman 1994)
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1947
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07|A 1967 FREEWAY PLAN SEES THE DEMOLITION OF 
A PORTIO OF THE ASIATIC BAZAAR AND MUNICIPAL 
COMPOUND. tHE GOEDEHOOP HOUSING SCHEMES OF 
KRUGER pARK AND SCHUBART PARK,ARE PART OF A 
MODERNIST SCHEME MASS HOUSING SCHEME.

06|the study area today

02|Pretoria west residential is deliberately 
separated from a growing marabstad with 
von welligh  road. The Asiatic bazaar is 
established south of marabastad

04|dense military housing to the east of 
the steenhoven spruit.Municipal sewer works 
displace marabastad and new marabstad is 
located to the south above the asiatic bazaar.
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4.3.3|architectural and urban 
     character

The architectural value of the Marabastad area  has been 
studied and documented by Le Roux ( 1991) and the Tayob 
et al ( 1998). Most of the original urban fabric of the former 
mixed use residential area has been demolished but what 
remains is of a human scale  and “pedestrian friendly 
character ( Tayob et al 1998:66), particularly in Boom Street.

The buildings of the former Asiatic Bazaar range from one to 
two storeys in height with simple pitched roof construction 
and of an arcade typology. Between the permanence of the 
remaining fabric temporary structures on sidewalks provide 
alternative spaces for North South orientated pedestrian 
streets lend permeability.

This condition changes to the south as large vacant lots 
exist and interrupted by isolated face brick buildings, and 
monolithic housing towers in the back ground

Fig 4.10. pedestrian 
street with informal 
vendors (Author 2012)

Fig 4.11. unused vending 
stalls where there 
is little pedestrian 
movement (Author 2012)
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4.5.4|economic activity

The majority of economic activity varies from small 
owned retail business and  informal trading in clothing, 
cell phones, by-products, consumer electronics and 
fresh produce. 

Mainly of an entrepreneurial nature the small and 
micro enterprises practice in small shops, the pavement 
area of arcades,temporary structures and small spaces 
of abandoned and government owned buildings 
incubating small production and recycling companies
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Fig 4.12.commuters and 
vendors at putco bus 
station (Author 2012)

Fig 4.13.processing 
of animal by products 
on major pedestrian 
route(Author 2012)

Fig 4.14.recycling of 
packaging into baskets 
at ngezandla zethu craft 
and earth centre.(Author 
2012)

Fig 4.15.temporary 
housing made of stock 
(Slabbert 2012)
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Open Space System

Green Space
Vacant Land

|fixed urban elements

4.4 contextual mapping

Edge conditions and Street Network Inactive Edges defined by 
perimeter walls or fences 

Fig 4.10.pedestrian 
street with informal 
vendors (Author 2012)

Fig 4.11.unused vending 
stalls where there 
is little pedestrian 
movement (Author 2012)
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4.4 contextual mapping

Existing Land Use Diagram

Residential
Industrial
Mixed Use
Commercial
Educational 
Religious
Municipal
Governmental

4.4.1. fragmented urban structure

The  haphazzard urban structuring of the area has 
resulted in a fragmented and disconnected open space 
system and urban fabric.

The healthy small grained urban fabric  to the north and 
west is strongly contrasted by and spatially segregated 
by large scale blocks with inert edge definition., while 
the  demolition of a former residential area, has 
significantly contributed to the monofunctional nature 
of the study area

The existing land-use of the formerly mixed use area, 
is predominantly retail. The Aziz Tayob Framework 
attributes this change to the removal of a residential 
component and its associated community facilities.
(Tayob et al:1998;90)

The presence of civic or public service spaces is lacking, 
however where it does exist, the value of the public 
space in front of  the civic building generates activity 
and gathering, as evidenced by the 
Marabastad Refugee Home Affairs. ( Fig 4.18)Fi
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Marabastad Home 
Affairs
foreign nationals with refugee status 
are required to have their papers 
stamped monthly.during weekdays 
the area in front of  the building 
is transformed into a civic square 
and nformal market as people wait 
patiently outside its gates.
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instant market|during 
weekdays the western 
portion of the study 
area becomes an animated 
waiting space, as foreign 
nationals wait outside 
the home affairs office, 
producing instant and 
temporary markets.fi
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Pedestrian Routes and Concentrations of People

Sit Space
Wait Space
Sleep Space
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Informal Vendors and Service Providers and Stock Sources

Food and Snacks
Auto Spares
Informal Mechanic
Tailor
Cellpnone Related
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4.4.2. Major collector and 
      distributor

The close proximity of the Belle Ombre Train Station 
,various intercity bus services, taxi networks and 
Tshwane Fresh Produce Market , makes the study area 
a major gateway in and out of the city along the DF 
Malan Drive, resulting in a zone of convergence of 
pedestrians commuters and informal traders moving 
between sources of stock and and sites of retail, 
positioned along major pedestrian routes.
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4.5 local industry and urban
    potentials
Within the industrial theme of the dissertation, a mapping 
of industrial activity within the study area was examined 
to analyse the nature of production in the area, and 
how a new productive industry could complement and 
strengthen current activities.

The mapping of industry in the precinct and its edges, 
shows a strong industrial presence in Pretoria West, 
mainly consisting of light Industrial activities related 
to auto services and scrap metal dealing. The nature 
of material recovery industries extends into the study 
area, where a strong recycling culture exists. Discarded  
packaging, electronics,second hand clothing, animal by-
products,scrap metals and auto spares are recovered 
recycled,up cycled, remanufactured and reprocessed 
into second life items for retail. 

To the east of the site industry consists mainly of 
corporate activities, and ground floor retail, where the 
production and flow of information dominates.

The sectorial mapping of industry in the study area, 
indicates the strong role that the informal sector (micro-
enterprises) plays in the material recovery industry.

Fi
g 
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Fig 4.23. mapping 
indicating the presence 
of a dominant retail 
industry.(author 2012)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



71|04 context

primary secondary tertiary quartenery

Fig 4.24. the presence 
of local recycling and 
reuse.(author 2012)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



72|04 context

NTS

<M
ul
ti
pl
e 
in
te
rs
ec
ti

ng
 l

in
ks

>

MARABASTAD COMMERCIAL PRECINCT

INNERCITY COMMERCIAL AND CORPORATE 

PRECINCT

PRETORIA WEST INDUSTRIAL AND 

RESIDENTIAL

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



73|04 context

06|figure ground of study 
area.

Urban POtential

The site’s urban potential as a space of reconvergence 
and spatial connection exists, bringing together the 
activities in Pretoria West with the activities in  Pretoria 
Innercity east through a common industry

INNERCITY COMMERCIAL AND CORPORATE 

PRECINCT
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4.6 precinct framework

4.6.1 marabastad aziz tayob 
framework.

Aziz Tayob Integrated Spatial Development Framework 
(1998)  is a focused  urban design proposal for the 
Northwestern Precinct of the city described as a “Stra-
tegic Area of Development.”

The intention of the framework is to integrate Mara-
bastad into the surrounding urban fabric and address 
community needs through new proposals in the area, 
while being sensitive to the historical context.(Tayob 
1998:155).

4.6.2 Pixellate_ a proposed urban 
framework

The proposal for the dissertation works within the  the 
Aziz Tayob Framework ideals, with additional layering 
and interpretation, based on the current contextual 
analysis.

The analysis reveals the removal of communal facilities, 
residential component and a diversity of land uses 
within the area. The large scale urban blocks are in 
strong contrast to an adjacent fine grain fabric, isolated 
buildings incubate small micro industries, with a poor 
surrounding urban character to support collaboration 
and retail activities.

Based on the principals of emergent urbanism , the 
proposed mixed use zoning is extended towards the 
south as a metaskin integrating Marabastad with the 
surrounding context and promoting small to medium 
enterprises and small businesses, while increasing 
permeability.

4.6.3. framework objectives

The objectives of the proposed framework are two: 
 

A. Integrate The Northwestern Precinct with the 
surrounding urban fabric through “pixellating” super 
blocks to encourage a fine grained mixed use character 
and permeable pedestrian network

B. Reintroduce a network of public spaces and resource 
sites within the area of varying character

C. Propose the insertion of additional civic and 
communal facilities in strategic areas

D. Zoning_ Zoning mixed use character , to include 
provision for small to medium scale productive 
enterprises, with a residential component.

Fig 4.25.(previous) urban 
potential. author 2012

Source images: See fig 
list

Fig 4.26.(opposite)
existing aziz tayob 
framework and pixellate 
framework (author 2012)

adapted from ( aziz 
tayob:1998:pg)
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4.6 precinct framework

Land Reclamation Housing

proposed public squares

proposed pedestrian boulevard

proposed residential mixed use

proposed residential industrial mixed use
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proposed agricultural mixed use

proposed community agricultural plots 
proposed 

proposed community resource site

proposed mixed use
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pixellate_ proposed 
urban strategy

Aiz Tayob framework
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4.7.1|locality

The proposed site comprises a portion of the Municipal 
Maintenance workshops, the Self Help Skills Training 
Centre, occupying the former Pass Detention Facility, 
and the Ngezandla Zethu Earth Centre, occupying a 
former clinic.

Bordered by Proes Street to the north and the vacant 
city block and DF Malan Street to the East.

Heroes Acre Cemetery  forms the  southern border to 
the site, and as a historically significant space to the city 
needs to be dealt with in an adequate manner.

4.7 site introduction
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v1
a

b

v2

proposed site
d

e

marabastad

church street

proes street

struben street

municipal 
bus depot

tshwane 
fresh 
produce 
market

bell ombre 
train 
station

c

municipal 
bus depot

Fig 4.27. locality map 
(author 2012)

Fig 4.28. study area.
(author 2012)
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4.7 site introduction
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4.8 site analysis

4.8.1|site history

The proposed site was previously part of workers 
temporary  housing of the municipal compound on the 
opposite side of Proes Street, called “Tin Town”, during 
the 1940’s( Friedman:1999).

It was during this time that the Pass Laws governing the 
movement of African workers in urban areas was passed, 
and the Native Reception Depot and Pass detention 
centre was built at  this location.

The purpose of the Depot was a first point of entry for 
migrant workers from surrounding areas  seeking work 
in Pretoria. People were processed into the system and 
issued with passes. The building also functioned as a 
temporary detention facility for people found without 
passes and in the city outside of business hours.

The Old Native Reception Depot and an adjacent clinic 
building are both protected by the NHRA act of 1999,the 
former a provincial heritage resource.

Today the Old Native Depot houses a skills training 
centre while the clinic is a small business incubator, 
recycling and crafts industry.

native 
reception 

depot

tin town

municipal 
compound and 

stables

Fig.4.30.aerial photo of 
study area indicating the 
municipal compound, pass 
detention centre, and 
“tin town” (friedman.n.d)

adapted from aerial photo 
1947 (drd n.d)
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4.8 site analysis

self help skills training centre
and former pass detention facility

ngezandla zethu earth centre and former clinic

view of municipal storage yard

Existing site 
condition|the 
adjacent images 
illustrate the 
disconnected nature 
of the site and its 
social programmes 
amongst a storage 
yard.

municipal storage yard

ngezandla zethu craft centre
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00|site problems

Fi
g.
4.
34
.

Fig.4.34.oppurtunity 
analysis.( author 2012)
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00|site potentials

fig 4.35. Problem 
analysis author (2012)
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4.9.1| the old native depot
       building

The building is of  an introverted nature where court-
yards are walled off and divorced from its context and 
small high placed windows allow little interaction and 
views to the outside.

The courtyard typology, service and circulation spine 
create a robust structure that allows for a change of use 
and different programming of workshop spaces.

The stereotomic structure of the building comprises of a 
load-bearing brick structure with intricate flemish bond 
detailing and corbelling that contributes to the build-
ings significance. Smaller service spaces plug in to the 
main structure of the building.

A veranda on the outside of the building provides an 
additional space for instruction, and repose.

The problems experienced by the buildings users are the 
old services and the difficulty in upgrading the electricty 
and water reticulation to meet changing programmes, 
from residential, to computational, cullinery and work-
shop activities.

4.9 existing architecture and use

Fi
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3

Fig.4 .36. the self help 
skills training centre 
looking north. 
(author 2012)
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4.9 existing architecture and use
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Fig.4 .37 Image 
illustrating the vertical 
expression of chimneys ( 
author 2012)

Fig.4 .38 materiality of 
roof ( author 2012)

Fig.4 .39 lightweight 
outdoor space meeting 
heavy brickwork
(author 2012)

Fig.4 .40 image 
indicating face brick 
work ( author 2012)

Fig.4 .41 analysis of 
compositional elements 
and services treatment 
(author 2012)
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4.9.2 |current use

The Self- Help Skills Training Centre is a an NGO 
organization that aims at training vulnerable target 
groups with skills adequate to enter  the job market, 
based on industry demand. Since 1995 the organization 
has been using the premises of the  Old Native Depot 
, to house training workshops classes and examination 
venues rented  out to other institutions. The first floor 
acts as staff accommodation and temporary housing for 
recruits from informal settlements from around Pretoria. 
In that regard the building still functions as a point of 
entry into the city for job seekers.

4.9.3 Problems and potentials

The building lacks ample space for meetings and exhibi-
tion. Despite the inherent flexibility of the layout, the old 
electrical and services are difficult to access and change.

the 
value of 
information

Fi
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Fig 4.42. Signange of 
skills training centre 
(author et al)
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Fig 4.43 painting 
workshop teaching basic 
artisans skills 
(author 2012)

Fig 4.44 classroom 
(author 2012)

Fig 4.45 recreational 
room of sleeping quarters 
(author 2012)

Fig 4.46 plans of the 
shstc c.1994. student 
work (up c.1994)
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4.9.4|THE NGEZANDLA ZETHU CRAFT CEN-
TRE

The Ngezandla Zethu Earth Centre is a Recycling and 
Crafts Industry, making  use of an old clinic that was once 
part of the municipal compound. The mixed use centre 
accommodates artists in residences and small businesses.

The organization strongly believes in the preservation of 
the craft as an indigenous and legitimate industry, though 
it struggles in competition with chinese imports

Programmes include fashion design workshops, 
remanufacturing of old clothes, sleeping areas for crafters, 
woodworking business, beading, an outdoor sculpture 
workshop for recycled materials  and a retail component  
for tourists. The centre is a strong tourist attraction.

4.9.5|POTENTIAL

The technological upgrading of the craft industry through 
training in new tooling for cutting and processing of 
material can create greater income, by saving time.

The presence of a craft industry invites architectural 
dialogue between the digitally  produced and the hand 
made.

fi
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fig 4.47.the  ngezandla 
zethu craft centre 
(author 2012)
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fig 4.47.small start uo 
fashion design and corpo-
rate gift company making 
use of one of the rooms 
in the clinic. ( author 
2012)

fig 4.49. three crafters 
work in an outdoor work-
shop making sculpture and 
accesories from recycled 
plastic. ( author 2012)

fig 4.50 .Carpentry busi-
ness specializing  in the 
production of trophys.
(author 2012)

fig 4.51. small fash-
ion and home accessories 
workshop(author 2012)
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4.10.1 extravert and collaborate

The concept for the development of the site is to create a 
place of flows and real time exchange between the skills 
training centre, craft centre and the proposed intervention 
along a common interest and layering of a technological 
upgrading.

conceptual hand 
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design generators
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fig 4.52  Site development 
concept ( author 2012)

4.10 site development concept
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fig 4.54 strategy for 
self help skills training 
centre  extraversion of 
the former pass detention 
facility so that it 
engages with its urban 
environment( author 2012)

fig 4.55. strategy for 
the craft and recycling 
centre( author 2012)
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Fig 4.56. conceptual site 
development 1 ( author 
2012)
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(author 2012)
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part 2
design development
The themes and problems identified in Part 1 were 
used to determine an appropriate programme, and 
design solution. The synthesis of the theoretical 
investigation suggested that the selected programme 
was to take into account the existence of a local 
industry, should respond programmatically and 
architecturally to the activities that are currently taking 
place on site, and deal with the collateral damage of 
the digital age of consumption.
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05.Programme|
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The primary industrial programme is an electronics 
waste material recovery facility. The material processing 
facility is concerned with the collection,dismantling and 
recovery of materials and secondary raw materials for 
reuse.

The selected programme is a theoretical response 
to the social, spatial, and environmental impacts of 
the information age. Contextually the re-processing 
facility, responds to existing recycling, productive and 
commercial activities.

5.1.1|a locally embedded industry

The strong recycling culture of the Marabastad 
commercial precinct and the light industrial activities to 
the west of the site reprocess discrarded materials into 
goods with value.

Beyond plastics, cardboards and second hand clothing, 
local reuse and recycling is extending to include e-waste. 
Concealed  within the more formal spaces of shops 
and workshops, the value of information technology is 
prevalent.

Many small businesses and entrepreneurs within the 
study area deal with the service and sale of new, obsolete 

and second hand electronic products or components. 
The presence of an e-waste processing facility, will be 
able to support the existing local industry and retail 
activities,providing a resource site for small business 
development, raw materials, training and access to 
information.

5.1.2|e-waste sources and 
      networking potential

The sources of electronic waste is in close proximity to the 
commercial  and corporate centre of the city. Businesses 
replace their information technology equipment on an 
average of 5 years ( Personal Communication Business 
Connexion 2012)

Its position near a major access route in and out of 
the city, presents the opportunity to capture domestic 
markets.

The interaction of these multiple stakeholders present 
an oppurtunity for a local productive network ( Fig 5.1)

 
fig 5.1 networking 
potential of site and 
selected programme 
(author 2012)

5.1|programme reasoning

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



99|05|programme
fi

g5
.2

fi
g 
5.
3

5.1|programme reasoning

scrap metal dealers
local recycling
sale and services of second hand electronics
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fig 5.2 repair of mobile  
devices on major pedestri-
an route ( slabbert 2012)           

fig 5.3 innovative gey-
sers( slabbert 2012)           
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Fig 5.4|a local shop that 
specializes in the sale 
of obsolete consumer 
electronics that never 
reached the market.
(Author 2012)

Fig 5.5|a local computer 
shop selling second hand 
technology daily places 
unrecoverable electronics 
outside, to be taken by 
the public.(author 2012)

Fig 5.6|a local 
electronics shop 
specializing in spare 
parts and servicing ( 
Author et al.2012)

Fig 5.7|discared cellular 
phone found on site.
(Author 2012)
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local E-businesses|many 
formal businesses 
within marabastad trade 
in second hand and 
obsolete electronics 
and components. Even 
broken elctronics find a 
market and are taken from 
pavement edges and reused

“...the information 
ecosystem is 
a ferociously 
Darwinian place 
that produces 

endless mutations 
and quickly weeds 
out those no longer 
able to adapt and 

compete.”
(mitchell 1996;5)
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Fig 5.8|a local 
electronics shop selling 
new recovered technology 
from  it companies 
(Author 2012)

Fig 5.9|an informal 
workshop(Author et 
al.2012)
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6.1.3 a global consumptive problem

The significance of the proposed programme becomes 
evident on a global scale. UNEP (2009:55) reports 
suggest that a total of 40 million tonnes are added 
globally each year.

E-waste is becoming South Africa’s fasted growing waste 
stream,projected to   increase by 400% in the next ten 
years.( UNEP 2008).In an industry whose value is placed 
in the processing of information, companies upgrade 
computers on a yearly basis as the hardware is unable 
to adapt to new software that ensures that they are 
able to compete. The rate of consumption of electronic 
devices is also accelerated by its design, which doesn’t 
encourage disassembly.

 A life cycle assessment of electronic products, indicate 
their relatively  short life spans as technology is 
continuously updating and becoming obsolete. E-waste 
has been described as the collateral damage of the 
ICT Revolution,contributing 17 % of landfill content 
and classified as hazardous waste when improperly 
discarded.(UNEP 2008).

The carbon footprint contributes 2% of global Carbon 
emmissions ( Gartner, Finlay 2010) and is estimated to 
quadruple by the year 2020.( Boccaletti, Finlay 2010).

E-waste includes white goods, consumer electronics 
and information technology. Many countries do not 
have the facilities to deal with the toxic  elements of this 
electronic waste, and lack of legislation allows the illegal 
dumping of these toxic elements into the environment.

The global response has been the initiation of legislation 
concerning e-waste management strategies , increased 
awareness programmes and the development of a 
global network for the processing of various fractions 
of e-waste.

Additionally electronics make use of many recyclable 
high value and precious metals,such as gold which is lost 
through discarding and improper extraction techniques 
( UNEP 2008). 

fig 5.10 global 
electronics manufacturing 
network indicating the 
carity of soucres of 
material and the division 
of labour
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Global Electronics Waste Streams

Fig 5.11 global 
electronics waste stream 
( author 2012)
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Global Electronics Waste Streams

6.1.4 |e-waste and the informal 
sector

The informal recycling of e-waste presents both an 
opportunity and a problem. The improper handling of 
electronics which contain toxic elements, is dangerous 
for both the environment and the people who handle 
them. As an uncontrolled and un-monitored process , 
informal e-cycling contributes to pollution, health risk 
and exploitation. (EWASA 2008)

Developing countries worldwide are experiencing the 
problems associated with this informal urban mining 
practice, where dangerous toxins are leached into the 
environment and carcinogens inhaled with the burning 
of plastics and the  dangerous electrochemical processes 
used to extract precious metals  from printed circuit 
boards, as observed in China, India and Lagos, Nigeria.

From a positive point of view the informal dismantling 
and refurbishment of electronic waste, has created 
entrepreneurial opportunities, increased access to 
information technology to those which cannot afford 
it, and job creation. The “Computer Village” in Lagos 
demonstrates this growing market.

fig 5.13 informal 
collection of e-wsate for 
copper stripping
( www.epa.gov 2011)

Fig 5.12 burning of 
e-waste in acra, ghana( 
(www.national geographic 
.com 2012)Fi

g 
6.
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5.1.5 |economic and social 
       potential for south africa

According to the 2009 UNEP Report on Sustainable 
Innovation and Technology Transfer in Industrial Sectors 
South Africa has the potential in becoming an innovation 
hub within the e-cycling industry, since its much smaller 
economy improves faster in awareness and competence.
( UNEP 2009:vii)

E-waste can become a resource for economic and social 
development. An E-waste Assessment Report on South 
Africa( Finaly and Liechti 2008) illustrates that manual 
dismantling of e-waste is a value adding process that 

A. Creates wage oppurtunities
B. Recovers high value components
C. Allows for a more efficient recovery of  metals
D. Eliminates exposure to dangerous substances in  
processing
E.Creates markets for processed fractions
F. Supports small business start up
G. And encourages technology transfer.
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Fig 5.15. monetary value 
per kg of material 
seperated, based on 
market values of 
materials may 2012. ( csr 
brakpan: 2012)

Fig 5.14 market value 
of materials based on 
percentage composition.
( CSR Brakpan: 2012)
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5.1.6 the loCAL E-WASTE NETWORK

The processing of e-waste is a multiple stakeholder 
process, governed by recent legislation and non-
statutory bodies.

The various actors involved in the process vary from 
refurbishers, dismantlers and  downstream recyclers. 
The breaking down of the e-waste process into its 
different stages allows opportunity for both small and 
big businesses to exist within a collaborative network.
( Fig 5 .17)

The E-waste Association of South Africa, is the regulatory 
body for the management and processing of e-waste, 
allowing an “elegant organization” of  and interaction 
between the various collectors, recyclers, refurbishers 
and secondary processors in industry.

It is proposed that the network nature of the industry  
can form the user base for  the proposed design 
intervention, and as a result an  new agglomeration or 
innovation system  that can serve a civic function.

 

retailers

consumers

EWASA

business

Secondary Recyclers (mechanical)

Primary Recyclers (manual)

Scrap Metal 
Dealers

Mechanical
Proceesing

importers

China Switzerland Rand Re�nery

Tertiary Recyclers (chemical processing)

dismantlers

refurbishers

government

domestic

manufactures

Fig 5.16. dIAGRAM 
INDICATING THE NETWORK 
NATURE OF E-WASTE 
PROCESSING IN SOUTH 
AFRICA ( AUTHOR 2012)
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5.2|E-WASTE PROCESS

5.2.1| process diagram

Similar,to all industrial processes the e-waste process makes 
use of a linear production line of inputs and outputs. A ge-
neric production diagram indicates the main stages of the 
recycling and refurbishment processes and their sub-pro-
cesses.( Fig 5.19 ).  The variation of the production diagram 
between mechanically and manually processed material, 
indicates a difference in value assigned to the by-products 
and products of the process.

FIG 5.17|recoverable 
components of computers
( www.proprofs.com)
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5.2|E-WASTE PROCESS
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MANUAL DISMANTLING with local spinoffs and feedback loops 

MECHANICAL DISMANTLING 

GENERIC E-WASTE PROCESS 

GENERIC INDUSTRIAL PROCESS 

FIG 5.18|CRADLE TO CRADLE 
EEE MANAGEMENT SYSTEM. 
INDICATING THE VALUE 
OF THE PROCESS( www.
urbanmining.org)

FIG 5.19|EXTRAPOLATION 
OF CRADLE TO CRADLE 
MANAGEMENT SYSTEM, 
ILLUSTRATING THE VALUE 
ADDED PROCESS OF MANUAL 
PROCESSING.( aUTHOR 2012)

FIG 5.20|EXTRAPOLATION 
OF MECHANICAL PROCESS 
INDICATING A CONTROLLED 
AND TOXIC PROCESS 
WITH MATERIAL LOST TO 
INTERNATIONAL MARKETS. 
( AUTHOR 2012)
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5.2.2|mechanized processing of 
      e-waste

Mechanized material processing facilities, make use of 
crushing and granulation of e-waste, from the start of the 
process before material is separated. The material handling 
system often includes the tipping of containers , resulting 
in damage to the toxic elements of the  electronics, creat-
ing a dangerous working environment for the workers and 
no  opportunity for the reuse of components in their origi-
nal state. This is contrary to the cradle to cradle recycling 
process which promotes first reduction, then re-use , and 
finally recycle.

5.2.3|manual processing of e-waste

Manual dismantling of e-waste is a value adding process 
that separates materials more efficiently and allows for the 
recovery and reuse of components in their oiginal state. 
The manual removal of toxic and lead containing elements 
such as cathode ray tubes, and batteries, prevents leaching 
into the environment, and controlled processing.

The working environment, is low risk for workers, requiring 
only basic protective equipment, as opposed to the use of 
masks in a controlled mechanical process.

FIG 5.21|the manual 
dismantling of electrical 
equipment, where the 
working environment is 
safer and more humane.
( desco electronic 
recyclers 2012)

FIG 5. 22|the mechanical 
dismantling process, 
requiring masks, and 
watering down of shredded 
fractions to reduce toxic  
chemicals released into 
the working environment 
( desco electronic 
recyclers 2012)
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5.3.3| typical plant layout and
       working environments

As a result of this network setting a typical plant layout for an 
e-waste processing or material recovery facility is still in its 
infancy, as the industry emerges and demand grows. Plants 
range in size from 335msq to 10000 msq, from adaptive 
reuse of small spaces, to large warehouse buildings, and 
from manual processing to mechanical processing.

The common element between these facilities, is an 
introverted nature, which does not create public awareness 
of the existence of such facilities.

The adjacent images illustrate the varying scale and layout 
of e-processing facilities, that accommodate the entire 
process or just elements of the process.

The design proposal investigates the re-configuration of 
the typological parts of an e-waste facility, that responds to 
and is integrated in to the social life of it’s context. 

FIG 5.23|EXAMPLE OF 
FITTING OUT A RECYCLING 
AREA 
( VARIN,b & Roinat,p 2008 
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FIG 5.24|interior of 
collection facility of 
lower east side ecology 
centre new york. capacity 
30000 Lbs /month (www.
inhabitat.com 2011)

FIG 5.25|exterior of 
collection facility 
of lower east side 
ecology centre new york. 
capacity 30000 Lbs /month 
(googlemaps 2012)

FIG 5.26|aerial view of 
large e-waste processing 
facility in kempton park, 
johannesburg.( desco 
electronic recyclers 
2012)

  5.3|PIXELLATING 
      THE PROCESS

The dissertation will focus on the design of a manual 
dismantling and refurbishing material recovery facility, with 
a  public and semi public component.

The intention will be to reduce the inactive warehouse 
container, by reducing the size of the administrative and 
controlled area to the minimum to which  is necessary, 
which includes goods receiving, data erasure, and dispatch.

The proposed facility will co-ordinate the material flow of 
independent workshops.

Mechanical processing of material fractions will not be 
included within the proposal, for health reasons, zoning 
reasons and the existing socioeconomic context.

A simplified flow diagram which follows  illustrates  the 
production diagram that will be used to generate the 
design. 
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process diagram

pixellating the process
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FIG 5.27|diagram 
indicating the process 
that is usually contained 
within an anonymous 
building envelope.
(author 2012)

FIG 5.28|diagram 
indicating the conceptual 
intention of the 
programming by including 
multiple participants 
as a means of socially 
activating the programme.
(author 2012)

LARGE INERT WAREHOUSE BUILDING HOUSING THE PROCESS

REDUCED CONTROL FORM
ORGANIZING THE INTERACTION OF DIFFERENT ACTORS 

  5.3|PIXELLATING 
      THE PROCESS
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  5.3|process diagram

Fi
g 
5.
29
 P

RO
CE

SS
 D

IA
GR

AM
  

20
12

)

RECEIVE,WEIGH
DOCUMENT

HARDWARE EVALUATION
AND SORTING

SOFTWARE EVALUATION 
AND DATA 
ERASURE

REMOVAL OF TOXIC
 FRACTIONS
crt tubes
batteries
globes

RESOLD TO PUBLIC RESOLD TO PUBLIC

WEIGH

STORE

DISTRIBUTE

PARTIAL
DISMANTLING

COMPLETE
DISMANTLING

RE-USEREFURBISH

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 

COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL

ES
CA

BL
ES

CA
BL

ES

BA
TT

ER
IE

S
BA

TT
ER

IE
S

BA
TT

ER
IE

S

PL
UG

S
PL

UG
S

PL
UG

S

PC
BS

PC
BS

PC
BS

HA
RD

RI
VE

S
HA

RD
RI

VE
S

HA
RD

RI
VE

S

PR
OC

ES
SO

RS
PR

OC
ES

SO
RS

PR
OC

ES
SO

RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE

S
BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE

S
HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO

RS
PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 

COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD
RI
VE
S

ME
MO
RY

PR
OC
ES
SO
RS

PO
WE
R 
SU
PP
LI
ES

DV
D 
WR
IT
ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL
ES

CA
BL
ES

CA
BL
ES

BA
TT
ER
IE
S

BA
TT
ER
IE
S

BA
TT
ER
IE
S

PL
UG
S

PL
UG
S

PL
UG
S

PC
BS

PC
BS

PC
BS

HA
RD
RI
VE
S

HA
RD
RI
VE
S

HA
RD
RI
VE
S

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

PR
OC
ES
SO
RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL

ES
CA

BL
ES

CA
BL

ES

BA
TT

ER
IE

S
BA

TT
ER

IE
S

BA
TT

ER
IE

S

PL
UG

S
PL

UG
S

PL
UG

S

PC
BS

PC
BS

PC
BS

HA
RD

RI
VE

S
HA

RD
RI

VE
S

HA
RD

RI
VE

S

PR
OC

ES
SO

RS
PR

OC
ES

SO
RS

PR
OC

ES
SO

RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL

ES
CA

BL
ES

CA
BL

ES

BA
TT

ER
IE

S
BA

TT
ER

IE
S

BA
TT

ER
IE

S

PL
UG

S
PL

UG
S

PL
UG

S

PC
BS

PC
BS

PC
BS

HA
RD

RI
VE

S
HA

RD
RI

VE
S

HA
RD

RI
VE

S

PR
OC

ES
SO

RS
PR

OC
ES

SO
RS

PR
OC

ES
SO

RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL

ES
CA

BL
ES

CA
BL

ES

BA
TT

ER
IE

S
BA

TT
ER

IE
S

BA
TT

ER
IE

S

PL
UG

S
PL

UG
S

PL
UG

S

PC
BS

PC
BS

PC
BS

HA
RD

RI
VE

S
HA

RD
RI

VE
S

HA
RD

RI
VE

S

PR
OC

ES
SO

RS
PR

OC
ES

SO
RS

PR
OC

ES
SO

RS

complete dismantle 
and recovery

D1

GOODS ARE 
WEIGHED 
COMING IN 

PUBLIC DROP OFFS

GOODS ARE COLLECTED BY 
OUTSOURCED SMALL 

COMPANIES

scrap metal recyclers

bromide plastic recyclers

toxic on 
combustion

toxic if 
crushed

toxic if 
crushed

lead containing glass to 
regional secure storage 

batteries back to
 manufacturer (dell/hp/

acer/apple etc..)

non ferrous metal 
recyclers

Printed circuit board
recovery plant

MATERIALS TAKEN AT DAYS 
END TO BE WEIGHED AND 

STORED

high value items

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

GOODS ARE SORTED INTO 
TYPE CATALOGUED, PHO-
TOGRAPHED AND RECORD-
ED.

 

DIAGNOSTICS STATION 
TESTS THE ELECTRONICS 
for workable compo-
nents and HARD DRIVES 
ARE ERASED partial 
disassembly component 
recovery

HA
RD

RI
VE

S

ME
MO

RY

PR
OC

ES
SO

RS

PO
WE

R 
SU

PP
LI

ES

DV
D 

WR
IT

ER
S

FIxERS
PLUGS
DIODES

large items are stripped  
in an open area

Fe CU AL PV
C

SOLD TO PUBLIC

DISTRIBUTED TO FORMAL 
RECYCLING INDUSTRIES

GOODS ARE 
WEIGHED 

and priced and 
market rates 

 materials 
are packaged 
and stored 

for distribu-
tors

Fe CU

Start

DIAGNOSTICS AND 
DATA ERASURE

OBSOLETE/
BROKEN ELECTRON-
ICS TO 
DISMANTLING 
WORKSHOP

REFURBISHMENT 
AND UPGRADING

SORTING AREA FOR 
REFURBISHABLE/ 
NO-RECOVERABLE 
ELECTRONICS

Fe
Fe

Fe

CU
CU

CU

AL
AL

AL

PV
C

PV
C

PV
C

CA
BL

ES
CA

BL
ES

CA
BL

ES

BA
TT

ER
IE

S
BA

TT
ER

IE
S

BA
TT

ER
IE

S

PL
UG

S
PL

UG
S

PL
UG

S

PC
BS

PC
BS

PC
BS

HA
RD

RI
VE

S
HA

RD
RI

VE
S

HA
RD

RI
VE

S

PR
OC

ES
SO

RS
PR

OC
ES

SO
RS

PR
OC

ES
SO

RS

complete dismantle 
and recovery

D1

GENERIC INDUSTRIAL PROCESS INPUTS

PROCESS

OUTPUTS

BI
-PRODUCTS







BI
-PRODUCTS







A1

B1

B2

B3

C1
A2

A3

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



115|05|programme

5.3.1 |functional process diagram

The E-waste recycling process consists of two major 
divisions, dismantling and material recovery and 
secondly refurbishment and component recovery. The 
adjacent diagram illustrates a simplified workflow of 
the process. It illustrates the non-linear nature and 
feedback loops inherent in the process, which need to 
be translated spatially in an “elegant organization”, to 
increase productivity by facilitating the seamless flow 
of materials.

  5.3|process diagram
A1 GOODS RECEIVING 

A2 HARDWARE EVALUATION

A3 SOFTWARE EVALUATION AND DATA ERASURE

B1 REFURBISHMENT

B2 DISMANTLING

B3 upcycling

RISKS  medium fire risk
NEEDS secure storage
MATERIALS full components
FLOWRATE 15 units/hr/person

RISKS low risk
NEEDS plug points 
MATERIALS full components
FLOWRATE 15 units/hr/person

RISKS Low
NEEDS secure computer lab
MATERIALS data containing devices
FLOWRATE 1 unit/hr

RISKS low 
NEEDS retail interface secure.storage.cleaning
MATERIALS-components.monitors pcs, 
laptops,printers

RISKS medium
NEEDS protective equipment,toxic material store
MATERIALS Precious
FLOWRATE 9 units/hr/person

RISKS low
NEEDS access to materials retail interface
MATERIALS reclaimed small components
FLOWRATE n/a
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  5.4|a glocal pROGRAMME
Processing facility 
accommodation 
schedule

ewasa administration upgrading of 
existing informal 
recycling network

micro-industry 
support

-access to netware
-access to hardware
-access to network  
 and meeting space

-study centre for  
 skills training      
 centre

public and visitor 
entrance

public clean and dirty 
drop off

retail and service 
centre interface
networking space
seminar space

PUBLIC 
COMPUTER 

WIFI 
CAFE

retail and service 
centre interface

view in

view out

view out

Goods receiving 
holding area and 
loading bays

diagnostics 

refurbishment workshop

dismantling workshop

upcycling workshop

research and Development

storage and dispatch

staff facilities

interfacing condition local and 
micro-industry needs

FIG 5.30|TABLE INDICATING 
THE VARIOUS PROGRAMME 
ELEMENT INTERFACE WITH A 
LOCAL CONDITION (AUTHOR 
2013)
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07|conclusion

The benefit of a public interface is the generation of  a 
local market and increased public awareness, ultimately 
increasing material flow.

The selected programmes are aimed at generating self 
capacity for smaller companies and individuals,through 
a shared resource

The concept of “plug-ins” was applied in the generation 
of the programme. Plug-ins in computational terms 
refer to programmes or components that  add value or 
gain value from and to a process, in a  multidirectional 
flow ( Fig 5.30 ). A conversation between the various 
programme elements act as value adding and value  
taking elements.

The facility therefore acts as a shared civic resource.

  5.4|a glocal pROGRAMME
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FIG 5.31|DIAGRAM 
INDICATING THE CONCEPT OF 
PLUG INS ( AUTHOR 2012)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



06.precedent studies|

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



120|06|design precedents

6.1.1 national library 
     proposal  1992

TOYO ITO
PROGRAMME: LIBRARY

Toyo Ito’s National Library in Paris 1992, is conceptualized 
as a transparent spatial container, where the content 
supercedes the container. It expresses the immateriality 
as an architectural expression of the electronic age and 
its space of flows. The spatial organization consists of 
rows of contained spaces alternating between service 
courtyards. The services from a horizontal rhizome 
throughout the structure and elliptical forms interrupt 
the flow signifying a “ convergence of energy (Puglisi 
1999) The skin becomes a transparent surface that is 
subordinate to the content.

DESIGN APPLICATION:

The theoretical position of content superceding the 
container, is challenged in the dissertation by examining 
the value of the envelope condition in relationship to 
a specific site. The use of transparent material, as a 
waterproofing solution, and treatment of horizontal and 
flexible services are explored.

TYPE: design + teCHNICAL+ THEORETICAL

6.1 INFORMATION AGE

FIG 6.1|exterior of 
collection facility of 
lower east side ecology 
centre new york. capacity 
30000 Lbs /month
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TYPE: design + teCHNICAL+ THEORETICAL

6.1 INFORMATION AGE
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FIG 6.1-6.3|Toyo Ito 
Submission for new 
ntaional libray in paris
( Puglisi 1999 : 55)
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6.1.2 pompidou centre, paris

RICHARD ROGERS AND RENZO PIANO
PROGRAMME:

The Centre Pompidou is a built expression of a strong 
archigram influence, during the late 1980’s. The architects 
describe the project intention as creating a “flexible 
container” (www.rsh-p.com/@ 2010). This was achieved 
through the peripheral treatment of the services and 
articulation of the skin,structure and technology.

The building  was  intended to be a “dynamic  
communications centre” (www.rsh-p.com/@ 2010), 
a hybrid between a communications centre and civic 
building. The superstructure is industrial in its expression 
of its bracing and external expression of vertical 
movement.

DESIGN APPLICATION:

The notion of transparency through structural expression 
relates to a more “machine oriented” expression of the 
digital age, compared Toyo ito’s surfaces. The shed 
architecture creates a deep and habitable skin. The 
incubation of smaller spaces within a larger volume is of 
importance.The treatment of services and circulation. Its 
relationship to public space.
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FIG 6.4-6.7|Centre George 
Pomidou.Renzo Piano and 
richard rogers.
( www.rsh_P.com)
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6.2.1 VW TRANSPARENT FACTORY,DRESDEN

GUNTER HENN 2002
PROGRAMME: Vehicle Assembly Plant

The VW Factory demonstrates a transformation of 
industrial production in the information age. The  
production process at the assembly plant becomes 
completely transparent to the public. Components are 
delivered into factory through specialized trams that 
run through the city, and create interest. Prospective 
buyers can walk into the  production space, observe the 
assembly and make user specified choices.

The skin takes on the character of high tech 
transparency, where the assembled vehicles are visible 
from the outside, in a “storage silo” (Fig Ref). The factory 
resembles a building of a civic nature where the public is 
welcomed into the production space. 

The roof and floor space of the factory becomes an 
electronic plug in surface, making floor spaces incredibly 
flexible. An electromagnetic circuitry in the floor moves 
kits of parts to various workstations.

DESIGN RELEVANCE

The theme of transparency explored through surface 
and public interface relationships and the expression of 
movement within the building and with in  the urban 
context.

TYPE: design + THEORETICAL

6.2 INDUSTRIAL TRANSPARENCY
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6.2 INDUSTRIAL TRANSPARENCY

6.
8 

6.
9

6.
10

FIG 6.8|tram system for 
delivery of parts to 
factory. (WWW. EXAMINER.
COM)

FIG 6.9|VEHICLE STORAGE 
SILO.( WITMAN 2002 IN 
WWW. AUTO-INTELNEWS.COM)

FIG 6.10|model of 
vw transparent 
factory(vOLKSWAGEN 2002 
IN WWW.NOTCOT.ORG)
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6.3.1 piet hein eek 
factory,eindhoven

PIET HEIN EEK
PROGRAMME: CO-WORKING PRODUCTIVE SPACE

Piet Hein Eeek  is an architectural and Recycled Wood 
Furniture Company that relocated their premises into an 
abandoned Phillips Ceramic Factory in an old industrial 
area.Design Sales and distribution  take place within the 
enclosure of the large factory envelope. The precedent 
illustrates the the transformation of spaces of mass 
production into a space that incubates small businesses 
and production processes.

Many small businesses make use of the same canteen 
facilities, shared shop and showroom, and shared 
workshops. Multiple loading bays and entrances exist 
for different users while the primary process uses only a 
portion of the buildings area. The result is a production 
building of mixed use character

DESIGN APPLICATION:
The functional tco-ordination  of multiple tenants and 
shared facilities and services, including loading bays, 
and public interface.

TYPE: THEORETICAL + programmatic(LEARNING FROM ADAPTIVE REUSE)

6.3 CO-WORKING SPACE

Analytical diagram of factory layout
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TYPE: THEORETICAL + programmatic(LEARNING FROM ADAPTIVE REUSE)

6.3 CO-WORKING SPACE

Analytical diagram of factory layout fi
g.
6.
12

fi
g 
6.
14

FIG 6.12|Groundfloor plan 
Piet Hein eek Factory.
(Hein Eek 2010 :4)

FIG 6.11|analytical 
diagram ( opposite)
(Author 2012)

FIG 6.13|View of openplan 
workshop
(www.pietheineek.nl/en)

FIG 6.14|movement between 
storage and production. 
(www.pietheineek.nl/en)
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6.3.2 google campus london

JUMP STUDIOS
PROGRAMME: ENTREPRENEUR CO-WORKING SPACE

The design is an adaptive reuse of a existing building.
The project intention is to create cheap co-working 
space for small start ups.

Programmes Accommodated:
1.Seminar Rooms
2.Skype Pods
3.Auditorium
4.Meeting Rooms
5. Open plan Working Areas
6.Networking Event Space
7.Cafe

DESIGN APPLICATION:

The creation of human scaled spaces of interaction and  
collaboration. Small spaces within small mobile units.
In expensive materials are used to provide the basic 
functional requirements for production. Incubation of 
small businesses in a larger building.
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FIG 6.17|Containers as 
Service Areas. ( Jump 
STudios 2011 in www.
archdaily.com)

FIG 6.16|open plan co-
working space ( Jump 
Studios 2011 in www.
archdaily.com)

FIG 6.18|Google campus 
floor plans . (Jump 
Studios 2011 in www.
archdaily.com)
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6.4.1|e-waste alliance material 
   recovery facility,capetown.2008

ARCHITECT
PROGRAMME: E-WASTE MATERIAL RECOVERY

The project intention was to “test the feasibility of a 
value-adding local e-waste management system.”(Empa/
Switzerland:2008), provide basic training and become a 
replicable prototype for an emerging industry. The main 
process comprises the manual dismantling , testing and 
refurbishment of electronics, with an additional waste to 
art component.

Plant Size_335MSQ
Annual Capacity_150t/Annum
Staff _20

PLANT LAYOUT

The plant makes use of a rentable workshop, divided 
into three main production areas

A |Testing and Refurbishing 80 msq
B |Dismantling 120msq
C |Waste to Art.60 msq

LESSONS AND DESIGN APPLICATION

A|the eventual layout of the plant separated the 
refurbishment from the dismantling process

B| the inclusion of the waste to art facility was 
unsustainable,since there was no access to a local 
market and the craft was too specialized.

C| The required space for one person to work 
effectively  on dismantling is 25msq.

D| High Rental costs of the property consumed a 
majority of the income.

6.4 E-WASTE PROCESS
TYPE: PROGRAMMATIC
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6.4 E-WASTE PROCESS
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6.4.2|COMPUTER SCRAP RECYCLING
      BRAKPAN SOUTH AFRICA

ADAPTIVE REUSE OF RESIDENTIAL PROPERTY
PROGRAMME: MANUAL E-WASTE RECOVERY FACILITY

The Computer Scrap Recycling Company is an EWASA 
accredited e-waste reclaiming and recycling facility and 
drop off and buy back centre.

PROGRAMMES
Repair Centre
Second -Life Goods Retail
Diagnostics Testing and Refurbishing
Proposed Computer Skills Training Centre
Independent Dismantling Workshops

PLANT SIZE_+-2000 msq
ANNUAL CAPACITY_100 Tonnes
STAFF _12

PLANT LAYOUT
The general layout of the material processing facility, is 
largely a result of an adaptive reuse of an old residential 
building. The facility has a street edge and public retail 
interface, with production activities happening towards 
the back of the site. Its main Areas 

A|Dismantling Workshops
B|Testing and Refurbishing
C|Retail
D|Storage

DESIGN APPLICATION
A|the facility benefits from a mixed use programme of 
retail training and processing,since it encourages public 
interaction.

B| the public interface is to its advantage as it creates 
greater awareness of its products and services, by being 
located where the market exists.

C| Dismantlers have individual workshops

D| A central storage space provides sceure storage 
of dismantled material and easy access to recovered 
components for refurbishment.
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FIG 6.25|rEFURBISHMENT 
WORKSTATION ( aUTHOR 
2012)

FIG 6.24|WEIGH sTATION.
( auTHOR 2012)

FIG 6.23|manual 
dismantling bays at the 
CSR. ( author 2012)

FIG 6.26|ANALYTICAL 
DIAGRAMS OF PROCESSING 
FACILITY ( aUTHOR 2012)
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7.1.1|A RECOMBINANT factory

The spatial design concept investigates the re 
configuration of the inert industrial building. Inspired 
by the anonymity of the process contained, flatness of 
edges ,thresholds and the shrinking of the productive 
space, which have parallels with electronic devices.

The design approach aims to increase transparency,  
public spatial thresholds to expose the process, and 
enclose a a real time place of exchange by mutation of  
the global type to a place specific solution. In an attempt 
to create balance between the global “space of flows” 
and the local “space of place.”

The concept addresses the previously stated problems 
of the inert urban object, the social and spatial impacts 
of the ICT revolution within the global and local context, 
and the questioning of value in terms of form, material 
and process.

Decentralization and 
Pixellation

Recombinance

FIG.7.1 cONCEPT. ( AUTHOR 2012)

7.1 concept

FIG 7.2|graphic 
illustrating complexity 
beneath an inert skin.( 
AUthor 2012)

Adapted from 

FIG 7.3|Graphic 
illsutarting complexity 
beneath the skin of an 
inert storage facility
( author 2012)
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AN ANONYMOUS 
CONTAINER THAT 

EXPRESSES 
NOTHING OF ITS 
WORKING BEYOND 
ITS DIGITAL 
INTERFACE

ELECTROMAGNETIC 
INTERFERENCE 
SHIELD

THE PROCESSOR

THE “PLUG-IN “ 
STRUCTURE

WIRELESS 
CONNECTOR

UN-RECYCLABLE 
LITHIUM BATTERIES

DURABLE SKINDURABLE SKIN

FLAT INTERFACE 
OF THE VIRTUAL

AN ANONYMOUS 
CONTAINER THAT 

EXPRESSES 
NOTHING OF ITS 
PROCESS BEYOND 

A SURFACE 
AESTHETIC

LIGHTWEIGHT  SKIN

PROCESSOR

STRUCTURE

STORAGE

7.1 concept
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|1|the existing envelope condition  
the concept model explores the hard edges of 
existing and unresponsive edges of warehouse 
architecture. This analysis applies both to the 
built environment and the containers of the 
electronic process

|3| a new flatness 
inspired by the digital interface, the space 
is defined by a series of layered skins and 
multiple thresholds
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7.1.2| possible design language for container
       interface
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|4| alternative option to the container 
An recombinant agglomeration of fragmented 
bodies or actors enclosing a common space of 
flows, while insinuating movement.

|3| diffusing the edges.from container to 
spatial filter  
As a control form , the skin is interpreted 
as a spatial filter of goods, products and 
information
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7.2 process requirements  

The material flow diagram was used to calculate the 
plant capacity and functional  sizing of the facility.

Sizing was calculated based on research values on 
the MRF Pilot Project ( previous precedent study) and 
estimated work rates to determine adequate sizing for 
each phase.

The initial space allocation indicates that the primary 
process is the dismantling workshops.

02|plant capacity and sizing

A manually operated medium sized material recovery 
facility has an average capacity of 150 tonnes per 
annum (HP Report 2008). Assuming the 200% increase 
as suggested by (UNEP 2008 ) in the next ten years, the 
working capacity of the plant will be assumed to be 300 
tonnes/annum.

This equates to 25 tonnes/month of which 18.25 
tonnes is dismantled. The average monthly capacity 
of one dismantler is 2t/month and a working area of 
approximately 25msq (HP Report 2008). Therefore 12.5 
dismantlers, and total of 300 msq will be necessary for 
the plant to operate efficiently. Similar methods were 

utilized to calculate the sizing of the remainder of the  
facility.

user

The processing facility will be utilized by :

A. E-waste Association Process Administration

B. Public and Visitors for drop offs and use of public 
    components

C. Informal Collectors and Local Business

D. Dismantlers

E. Refurbishers

E. Research and Development Staff

F. Goods Receiving and Sorting Staff

G. DownStream Recyclers for Collections

H. Upcycling Artists and Innovators
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FIG 7.8|accomadation 
schedule and plant 
capacity(author 2012)
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7.3 design iterations

7.31 |design iTERATIONS

The design iterations which follow , illustrate a process 
of enquiry into

A| A design language which is an appropriate expression
   for the intended programme and context

B| A configuration of typological parts which express a 
   change in industrial organization

C| The relationship between  the proposed facility
   and its context. “ the greatest technological 

breakthrough of modern 
electronics has been 

the ability of a simple 
programmable device to 

perform a wide variety of 
different functions. This 
is the true meaning of 

convergence.”
( Mobs 2012:9)
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7.3 design iterations

FIG 7.10|abstract model 
representing the flows 
and nodes within the 
space. Refurbishment 
workshops and dismantling 
workshops intercepting 
flow along a primary 
circulation corridor, 
represented by the cross-
overs and collisions 
between different actors 
(author 2012)

dismantling workshop dismantling 
workshop

dismantling cluster

goods receiving and 
sorting

dispatch

refurbishment workshop refurbishment workshop

refurbishment workshop

fi
g 
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10
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7.4 concept development 1

7.5 |spatial filter

The processing plant was conceptualized as a spatial 
filter with organized courtyard connections between   a 
skin for the remanufacturing of electronics and a skin for 
the dismantling of electronics.

The illustrations illustrate the manipulation of a design 
language in both plan and section as an abstract 
exploration of transparency , the container and the 
contained.

Fi
g.
7.
11
.

FIG 7.11|spatial concept 
organizing process 
(author 2012)
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7.4 concept development 1

Fi
g.
 7
.1
2

Fi
g.
 7
.1
3

FIG 7.12|spatial concept 
organizing process in 
section(author 2012)

FIG 7.13|early concept 
diagramexploring form 
and relationship to 
public space. Positive 
and negative space 
creation(author 2012)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



146|07|design development

7.5 concept development 2

7.5.1|points of reconvergence. 
      urban cluster

An early development of the first partii diagram 
considered the intervention as a container of flows.

Strongly influenced by Castells theory of a space of flows. 
A central void where the movement of goods people 
and information was conceptualized. The skin of the 
container becomes a thickened deep skin of production.

The form of an inanimate cube was challenged by 
suggesting the sliding of the skin in defining positive 
public space both internally and externally, and making 
the process visually accessible.

The conceptual layout generated from this approach  
was not grounded by its context or the functional 
prerequisite that defines industrial architecture.

The conclusion reached during this exploration was 
that the interface,scale form and materiality of the 
architecture needed to be generated from  the context.

FIG 7.14_7.18.
conceptual models  
investigating hierachy 
between different 
elements within context.
( Author 2012) Fig.7.14
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7.5 concept development 2

the proposed 
intervention suggested 
that existing 
industrial architecture 
is an anonymous 
container of anonymous 
processes. The 
proposed intervention 
would reinterpret the 
flatness presented by 
the inanimate skin

the proposed container 
would not only contain the 
space of flows in terms 
of exchanges of people 
goods and information, 
but the mutation of the 
“cube” would contain 
positive public space.The 
process is now relegated 
to the skin as a thickened 
threshold between a shared 
space.

thE PROPOSED CONTAINER 
CONTAINING THE SPACE 
OF FLOWS shared space.
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The architecture of transparency 
and deep thresholds. The 
orientation of the workshops 
are rotated to allow variety in 
the street edge and courtyards. 
Circulation is still unnecessarily 
complicated.

ARCHITECTURE OF TRANSPARENCY 
and dynamism. The intention of 
the iteration was to make the 
relationship between the public 
remanufacturing and dismantling a 
a shared and overlapping space. 
this resulted in a complicated 
section, and impractical 
production process

Fi
g.

7.
19

Fi
g.

7.
18

FIG 7.18-21.
conceptual models  
investigating hierachy 
between different 
elements within context.
( AUthor 2012)
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the refurbishment and upcycling 
factory mass is seperated by 
the space of  flows from the 
dismantling mass to the south. 
circulation is impractical, an 
order difficult to achieve.

the shifting of the container, 
with a public canteen and event 
space that intercepts the process, 
and whose shifted form attempted 
to define positive public space.
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7.6 concept development 3
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7.6 concept development 3
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7.6.1| final spatial concept

The final conceptual exploration resulted in a linear 
layout as a result of the production process of inputs and 
outputs and the existing linear geometry on site.

Previous explorations attempted to over complicate and 
interrupt the production process,as a complex network, of 
angular geometry, with interfaces within the same plane, 
which did not respond to place.

The true form of industrial space is the elegant 
organization of different bodies and it is this concept, that 
resulted in the final design layout.

In plan and section, the conceptual layout  consists of the 
three primary  workshops which  “plug in to” a central 
circulation and service spine.: dismantling, refurbishment 
and upcycling. The circulation spine  divides the 
processing facility into  clean and dirty processes,public 
and private, and allows for the feedback loops within the 
process

A public “workshop” interrupts the processing facility 
and terminates the square inviting visitors in, where 
the industrial mezzanine becomes  a point of passive 
observation and interaction through adjacency.

Fi
g.

7.
23

Fi
g.

7.
24

FIG 7.23_7.24
Conceptual views of 
the visitors centre 
terminating the public 
square ( Author 2012)

FIG 7.22
previous page.final 
concept diagram
( AUthor 2012)
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The first floor mezzanine is interrupted into three 
separate systems: The facility  administration offices, 
public co-working space and research and development 
lab ,connecting public and private with threshold 
balconies for casual conversation and interaction. The 
spatial arrangement  allows views of the  process, and 
is congruent with the original abstract concept of a 
recombinant container.

The horizontal and vertical surfaces become a layered 
smart skin, and a collaborative system of components

Fi
g.
7.
27

administration
co-working 

space

refurbishment upcycling

dismantling

goods 
receiving 

store

dispatch 
store

public 
exhibition 

and 
information 
centre foyer

services as 
rhizome

services as 
rhizome

internal plant circulation 
corridor

views from mezzanine into 
circulation corridor

services as 
rhizome

co-working 
space R & D

FIG 7.25-7.26
plug ins and components
( AUthor 2012)

FIG 7.27
concept insection
( AUthor 2012)Fi

g.
7.
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g.
7.
26
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Fi
g.
01
3.
jp
g(
, 

da
te
)FIG 7.28

Diagrammatic explorations 
in plan, section and 
elevation ( Author 2012)
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he fluid 
surface

FIG 7.29-7.31
three dimensional 
exploration of concept 
investigating the  civic 
interuption( Author 2012)
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the plug-ins and support 
structure. inspired by the 
thoughts of archigram, the 
facility was as a permanent 
circulation and service core with 
mobile plug ins which described 
the local condition

primary industrial circulation 
intrupted by public component and 
is impractical.
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FIG 7.31-34
conceptual models  
investigating hierachy 
between different 
elements within context.
( AUthor 2012)
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the space of flows becomes a part 
of a co-working environment, where 
a mezzanine becomes a public point 
of observation and learning, 
punching through the three primary 
workshops of refurbishment, up 
cycling and innovation and craft.

diffuse edges integrating into 
context. the design intention 
focussed on the layering of 
thresholds to create a human
scale relationship with the
concept, abstractly supporting
pixellation.
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7.7 interfacing a glocal condition

7.1| Approach to existing heritage 
     object

The Old Native Building is of cultural significance, and 
the  english bond brickwork is it’s most significant 
architectural feature. The enclosed nature of it’s building 
envelope however does not converse with the site,yet its 
programme and social function do. 

Later iterations of the plan use the 6m proportioning 
of the courtyard  building to generate a rhythm, that 
suggests that the proposed facility is an addition and 
support to the existing and dynamic energy on site.

The heritage precedent, adjacent has similar aspects to 
the existing Old Native Depot on site. Designed by Exit 
Architects the Civic Centre in Palencia, is a conversion of 
an old prison.

The additions and re-cladding of the building follows a 
contemporary argument  where wall and roof plane form 
a continous skin, light as a material opens up the facility 
but at the same time gives emphasis to  the rich brick 
detailing that make the building significant.

FIG 7.35
previous page. 
development of plan
( AUthor 2012)
FIG 7.36
SHTC in context
( AUthor 2012)

FIG 7.37
civic centre Palencia
(Guerra 2010)
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Similar alterations are proposed for the existing 
heritage building. The existing building acts as a 
generator for design, by 

A. Providing a proportional module to which the facility  
    can relate

B. Introducing a “pitched roof” language which must be 
   responded to

C. Allowing conversation of materials and construction 
    technology , between old and new and a hybrid
    condition between the two.
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plan ( Author 2012)
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7.8 layered skin

7.8.1 Approach to existing 
      materials

The proposed intervention converses  with the site 
through a collaborative layer of skins. 

The strong horizontal,load bearing structure and division 
of roof and wall plane in the existing is challenged within 
the new facility, as load bearing structure, becomes 
skeletal, the skin layered and wall and roof plane appear 
continuous and fluid.

The intention of the layered skin aims to create shaded 
deep edges encouraging the public to occupy and 
experience structure as an interior condition,  .
The shaded structure becomes a cantilevered arcade, 
defining shop fronts and display windows and a public 
circulation route between  the plant entrance and the 
public event space,making quiet reference to the arcade 
typology typical of the Marabastad precinct. ( Fig)fi
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Existing. Skin as load 
bearing structure 

horizontal division 
between materials

craft as surface 
applied

proposed layered skin. masonry as 
infill. Meeting between masonry 
and cladding emphasized
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7.9 light as material

7.9.1  fluid surfaces 

The design investigates the use of light  as a material 
in activating public space in the evenings, where 
podcasts,movies and similar broadcasts activate the 
square , at  night and during the  day. The use of light  
also generates the opportunity for increased legibility 
between public and private.

 

FIG 7.42
NIght view of heritage 
building ( Author 2012)
FIG 7.43
Day view of media facade
(Author 2012)
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FIG 7.44
conceptual exploration 
of light
(Author 2012)
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The development of the section was centred around the 
idea of multiple thresholds and overlapping territories, and 
with a dialogue with the context. 

7.11 sectional development
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FIG 6.25_8.25.
conceptual models  
investigating hierachy 
between different 
elements within context.
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bodies as primary 
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( Author 2012)
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Revised concept model 
and site development 
plan( Author 2012)
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7.12 mass and Form

A three dimensional exploration concluded in a realization  
that  three primary elements form the massing and form  
of the  processing facility.

A. The Remanufacturing Upcycling and Public Workshop
B. The Dismantling workshops
C. The supporting circulation and service spine

In section this relationship between two permanent 
masses and there connection became the collision 
between three masses. The mass model below was 
refined through a technical investigation.

loading platform becomes 
civic surface facing the square 

FIG 7.55-56
Intersecting of three 
bodies as primary 
massing generator
( Author 2012)
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FIG 7.57
early conceptual view 
of circulation corridor
( Author 2012)

FIG 7.58
early conceptual view 
of dismantling workshop
( Author 2012)
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8.1|technical concept AND DESIGN
     PRINCIPLES

8.1.1|approach

The technical concept explores the theme of collaboration 
and conversation between 

A. The local and the global
B. The permanent and the temporary
D. The container and the contained
E. Extraversion and transparency
F. The interfacing condition

Urban designer, Aditya Vipparti (2011), proposes 
a parasitic design methodology in response to the 
contemporary network society and applicable  at all 
scales within  the design process. ( Fig 8.2 ).

As a simple diagram, it suggests the inclusion of static 
functions, located within a fixed and transformable 
framework respectively. The intention is to generate a 
robust structure that would allow “adaptation by reuse” as 
well as “addition to the existing static systems.”(Vipparti 
2011;285). 

A similar approach is used within the structural 
composition of the processing facility, in response to 
the  recycling process, and a theoretical discourse  which 
describes value through use and integration within a 
local context.

The waste hierarchy suggests, first to reduce, then 
reuse, and finally  recycle. The technical resolution of 
the structure should  therefore, allow for design-for-
disassembly, in the event that the facility no longer 
has use or value in time, but also design-for-reuse and 
mutation, if it’s value  within the local context becomes 
permanent, and needs change.

Steel was selected as the main structural member as it 
possesses qualities of both permanence and transience : 
congruent with the design intent.

Deplazes (2009 :114), describes steel as the “child of the 
industrial revolution”, that introduced a “hybrid form 
in which the partner material was no longer “only “ an 
infill without a structural function…but rather ,in mutual 
dependency, becomes an integral component of the 
load bearing construction.”

The author refers to composite construction, where “steel 
continues to provide a frame of columns and beams 
but the stability is achieved only through composite 
action with the concrete. In this volatile relationship the 
two materials complement each other.” and highlights 
the emergence of an “impure form of construction.”( 
Deplazes ( 2009 : 114 ).

FIG 8.1
theoretical investigation 
of structure and skin 
influenced by technology
( Author 2013)
FIG 8.1
viparti’s parasitic 
spatial system for the 
network society 
( Viparti 2010:285)

FIG 8.2
conceptual layered 
structural approach 
(author 2012)
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8.2.1|structural Precedent 1

The Paykar Bonyon Panel Factory in Iran, by ARUD 
Office, is a prefabricated factory system, consisting of 
intersecting framed members, resting on reinforced 
concrete pad foundations. 

Load bearing columns are centred at the point of 
intersection. Every second bay is  cross-braced, and 
infill framework supports openings and cladding. ( Fig 
8.4-8.5)

8.2.2|structural Precedent 2

The Swiss School for Engineering,  is primarily a timber 
structure, in which service cores of reinforced concrete 
protrude through the  roof. The service cores provide 
a rigid bracing for the filigree construction, while 
simultaneously generating  the conditions necessary 
to comply with fire safety requirements, and logical 
ordering of the ablutions.

.
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8.2|structure

FIG 8.4
structural development 
of Panel Factory ( ARUD 
2011).www.openbuilding.
com

FIG 8.5
intersecting of framing ( 
ARUD 2011).
www.openbuilding.com

FIG 8.6
roof striations and 
waterproofing(ARUD 2011).
www.openbuilding.com

FIG 8.7
service core model 
(deplazes 2009 : 400)

FIG 8.8
service core model 
(deplazes 2009 : 400)
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STRUCTURE AND SYSTEMS

PRIMARY

SECONDARY

TERTIARY

SKIN

MATERIALS

305 X 165 X 43 PORTAL 
FRAME STRUCTURE FOR WORK-
SHOP SPACES

CANTILEVERED WALKWAYS 
AND SHADING STRUCTURES

PHOTO-TROPIC- NORTH FACING  ROOFS 
WITH LAMINATED PHOTO-VOLTAICS

DIAMOND DEK CLADDING

POLYCARBONATE 
ROOF SHEETING

PILKINGTON PYROSTTOP
INSULATED DOUBLE 
GLAZING CURTAIN WALL  
SYSTEM

THERMAL MASS FOR 
HEATED OR COOL AIR 
DISTRIBUTION IN 
ACCESS FLOORS

COOL AIR INLET 
WITH ADDITIONAL
INDIRECT EVAPORATIVE 
COOLING

RIGID BRACING ELEMENTS FOR 
LIGHT FRAMED STRUCTURE

SHADING SUB-FRAMES

COVERED WALKWAY SUSPENDED 
FROM LATTICE GIRDER AND 
DISMANTLING WORKSHOPS

254 X 146 X 43 STRUCTURAL 
FRAMING SYSTEM

BOLTED LATTICE TRUSS GIRDER FOR 
LARGE UNINTERRUPTED SPANS AND  
STRIP WINDOW. FIXED TO CONCRETE 
SERVICE CORES

connect

contain

The skin is  a layered system of compo-
nents. Smart Skins comprising a louvered 
facade,and mesh fabrics for a media facade 
and standing seam profiled sheeting for 
BIPV Solution

Cantilevered  walkway systems ans sub-
frames. Balconies and connecting elements 
become lightweight  bridges.

A tertiary covered central corridor compris-
ing of IPE 160 sections is suspended be-
tween to beams

Reinforced Concrete Service Cores and 
composite floors provide the structural sta-
bility  and bracing for the light weight build-
ing through composite action.

The thermal mass of the floors and cores 
act as heat exchangers for the heating and 
cooling of the  building, with preheating in 
winter and night  flushing during the 
summer.

The Primary Structural elements comprises 
two systems which  intersect, and interupted  
by ststic service core elements.

A transparent skin defining the public in-
terface and generating a deep edge to the 
processing facility

8.2.3|primary structure

The structure consists of  a  plinth and a series of 
independent steel framed workshops forming the fixed 
boundaries to the processing facility, and defining a 
central circulation corridor. These portal frames act as 
the containing elements of the structure( Fig 8.8).

The workshops are connected via a secondary frame 
structure extending from the workshop buildings. 
These function as a connecting element within 
the design, and a more transformable and flexible 
framework.
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FIG 8.7
exploration of meetings 
and junctions 
( Author 2013)

STRUCTURE AND SYSTEMS

PRIMARY

SECONDARY

TERTIARY

SKIN

MATERIALS

305 X 165 X 43 PORTAL 
FRAME STRUCTURE FOR WORK-
SHOP SPACES

CANTILEVERED WALKWAYS 
AND SHADING STRUCTURES

PHOTO-TROPIC- NORTH FACING  ROOFS 
WITH LAMINATED PHOTO-VOLTAICS

DIAMOND DEK CLADDING

POLYCARBONATE 
ROOF SHEETING

PILKINGTON PYROSTTOP
INSULATED DOUBLE 
GLAZING CURTAIN WALL  
SYSTEM

THERMAL MASS FOR 
HEATED OR COOL AIR 
DISTRIBUTION IN 
ACCESS FLOORS

COOL AIR INLET 
WITH ADDITIONAL
INDIRECT EVAPORATIVE 
COOLING

RIGID BRACING ELEMENTS FOR 
LIGHT FRAMED STRUCTURE

SHADING SUB-FRAMES

COVERED WALKWAY SUSPENDED 
FROM LATTICE GIRDER AND 
DISMANTLING WORKSHOPS

254 X 146 X 43 STRUCTURAL 
FRAMING SYSTEM

BOLTED LATTICE TRUSS GIRDER FOR 
LARGE UNINTERRUPTED SPANS AND  
STRIP WINDOW. FIXED TO CONCRETE 
SERVICE CORES

connect

contain

The skin is  a layered system of compo-
nents. Smart Skins comprising a louvered 
facade,and mesh fabrics for a media facade 
and standing seam profiled sheeting for 
BIPV Solution

Cantilevered  walkway systems ans sub-
frames. Balconies and connecting elements 
become lightweight  bridges.

A tertiary covered central corridor compris-
ing of IPE 160 sections is suspended be-
tween to beams

Reinforced Concrete Service Cores and 
composite floors provide the structural sta-
bility  and bracing for the light weight build-
ing through composite action.

The thermal mass of the floors and cores 
act as heat exchangers for the heating and 
cooling of the  building, with preheating in 
winter and night  flushing during the 
summer.

The Primary Structural elements comprises 
two systems which  intersect, and interupted  
by ststic service core elements.

A transparent skin defining the public in-
terface and generating a deep edge to the 
processing facility

8.2.3|secondary structure

The intersecting framed members are interrupted by 
structural storage/service shafts. The service cores 
together with the proposed composite flooring system 
provide the lateral stability for the structure.

The thermal mass of reinforced concrete and 
composite slab construction furthermore plays an 
environmental role as a heat transfer surface for 
passive cooling.( Fig 8.9 ).
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STRUCTURE AND SYSTEMS

PRIMARY

SECONDARY

TERTIARY

SKIN

MATERIALS

305 X 165 X 43 PORTAL 
FRAME STRUCTURE FOR WORK-
SHOP SPACES

CANTILEVERED WALKWAYS 
AND SHADING STRUCTURES

PHOTO-TROPIC- NORTH FACING  ROOFS 
WITH LAMINATED PHOTO-VOLTAICS

DIAMOND DEK CLADDING

POLYCARBONATE 
ROOF SHEETING

PILKINGTON PYROSTTOP
INSULATED DOUBLE 
GLAZING CURTAIN WALL  
SYSTEM

THERMAL MASS FOR 
HEATED OR COOL AIR 
DISTRIBUTION IN 
ACCESS FLOORS

COOL AIR INLET 
WITH ADDITIONAL
INDIRECT EVAPORATIVE 
COOLING

RIGID BRACING ELEMENTS FOR 
LIGHT FRAMED STRUCTURE

SHADING SUB-FRAMES

COVERED WALKWAY SUSPENDED 
FROM LATTICE GIRDER AND 
DISMANTLING WORKSHOPS

254 X 146 X 43 STRUCTURAL 
FRAMING SYSTEM

BOLTED LATTICE TRUSS GIRDER FOR 
LARGE UNINTERRUPTED SPANS AND  
STRIP WINDOW. FIXED TO CONCRETE 
SERVICE CORES

connect

contain

The skin is  a layered system of compo-
nents. Smart Skins comprising a louvered 
facade,and mesh fabrics for a media facade 
and standing seam profiled sheeting for 
BIPV Solution

Cantilevered  walkway systems ans sub-
frames. Balconies and connecting elements 
become lightweight  bridges.

A tertiary covered central corridor compris-
ing of IPE 160 sections is suspended be-
tween to beams

Reinforced Concrete Service Cores and 
composite floors provide the structural sta-
bility  and bracing for the light weight build-
ing through composite action.

The thermal mass of the floors and cores 
act as heat exchangers for the heating and 
cooling of the  building, with preheating in 
winter and night  flushing during the 
summer.

The Primary Structural elements comprises 
two systems which  intersect, and interupted  
by ststic service core elements.

A transparent skin defining the public in-
terface and generating a deep edge to the 
processing facility

8.2.4|Tertiary Structure

The shading structure forms a tertiary system, 
that  explores the theoretical premise of surface as 
influenced by current  technology. 

Cladding panels and maintenance catwalks  brace 
the  shading structure, and allow for an adaptable 
system, that  can be added or removed in bays of 3000 
increments as openings  within the  building  envelope 
change overtime, and solar heat gain demands change 
from indirect to direct.
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STRUCTURE AND SYSTEMS

PRIMARY

SECONDARY
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305 X 165 X 43 PORTAL 
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CANTILEVERED WALKWAYS 
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INSULATED DOUBLE 
GLAZING CURTAIN WALL  
SYSTEM
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COOLING
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contain

The skin is  a layered system of compo-
nents. Smart Skins comprising a louvered 
facade,and mesh fabrics for a media facade 
and standing seam profiled sheeting for 
BIPV Solution

Cantilevered  walkway systems ans sub-
frames. Balconies and connecting elements 
become lightweight  bridges.

A tertiary covered central corridor compris-
ing of IPE 160 sections is suspended be-
tween to beams

Reinforced Concrete Service Cores and 
composite floors provide the structural sta-
bility  and bracing for the light weight build-
ing through composite action.

The thermal mass of the floors and cores 
act as heat exchangers for the heating and 
cooling of the  building, with preheating in 
winter and night  flushing during the 
summer.

The Primary Structural elements comprises 
two systems which  intersect, and interupted  
by ststic service core elements.

A transparent skin defining the public in-
terface and generating a deep edge to the 
processing facility 
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TECHNICAL DEVELOPMENT
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TECHNICAL DEVELOPMENT
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8.25|smart Skin

PRODUCTION FACILITY

In order to differentiate between the public exhibition workshop 
and those of the processsing facility, different smart skins are 
utilized.

The tertiary shading structure is a hybrid between  a horizontal 
shading structure and a LED media facade,producing a fluid 
surface. Louvre LED ( www.louvreled.com) produces  A louvre 
system, of a variety of materials, with led lights embedded. The 
spacing of 125mm allows for a 64 pixel resolution at a viewing 
distance of 30m, This will be most effective at night.

Since the louvre can be variety of materials composite recycled 
plastic and wood fibre planks by Eva Tech are proposed as 
the louvre system, in which the LEDs are to be embedded. A 
different colour range is proposed to add visual interest to the 
facade and generate pattern.
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FIG 8.8
detail of composite LED 
louvre(www.louvreled.com)

FIG 8.9-8.10
evatech colours and 
planks (www.eva-last.com)
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PUBLIC EXHIBITION FOYER AND PLANT ENTRANCE

The public exhibition foyer will make use of GKD media 
mesh, with a 40mm spacing producing a high resolution 
image for podcasts and event screenings during the day 
and the night.

The stainless steel mesh will be fixed to a subframe bolted 
with angle cleats to the cantilever walkways. and above 
window openings

FIG 8.11
gkd media mesh detail 
(www.gkd.com)

FIG 8.12
media facade at  night 
(Author 2013)
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8.03|environmental

8.3.1|energy

The plugloads electrical devices  used within the 
processing facility was calculated to be 277KW 
hrs per day, ( See Addendum C ).The efficiency  of 
photovoltaics is 12- 16%( Weller et al: 2010), which 
is increasing with new technology, and gradually 
reducing in cost.

The proposal suggests that the  cost of the 
photovoltaic system is mitigated through  funding 
from the  Department of Social Development ,as a pilot 
project, operated tested and maintained by the tenants 
of the building. In that  manner, the architectural 
expression of the placeless solar panel , can be 
integrated into the design language of the building, 
and its active urban skin.

Flexible Thin Film Photovolatics contain no glass, 
and therefore are unbreakable, cheaper and lose less 
efficiencies with an increase in temperature ( Kwak & 
Grandzik :2007:194).They also allow greater oppurtunity 
for Building Integrated solutions and bending.

Required Roof Area= C/3.3
where C , is the desired output in watts and 3,3 
Referring to a 12% module efficiency.

According to Kwak & Grondzik (2007:194) it is 
acceptable to design a system based on providing 40% 
of the overall plugloads

The total north facing roof area totals 594msq, 
resulting in a 20% reduction in plug loads within the 
facility, the adhesive panels can be easily be replaced 
with newer more efficient technology overtime.

The system is a grid connected  system therefore the 
optimum orientation is latitude -10 degrees (REF) 
which for Pretoria is 25 degrees - 10 = 15 degrees.

A ventilated cavity detail, can increase the efficiency of 
a module by decreasing temperature and be integrated 
into the ventilation strategy of the facility.
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5486 x 394 x 4mm Unisolar 136 Watt 
Flexible Thin Cell Self Adhesive 
Photovoltaic laminate fixed to hemmed 
flat sheet to Diamonddek  standing 
seam profiled metal sheeting at 
407mm c/c 

diamond dek rib 
cap flashing to 
be applied

perforated baffle

ventilated cavity at eaves

conceptual detail of gutter in 
conjunction with solar panel laminate

unisolar flexible PV laminate.
Cables are concealed beneath ridge cap 

flashing
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FIG 8.13
Conceptual gutter and 
laminate detail
( Author 2013)
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8.3.2|heating cooling and 
ventilation system

The environmental concept attempts to form a 
collaborative whole, between various systems.

The ventilation concept makes use of the displacement 
concept and high ceiling volumes and cross ventilation. 

In order for stack ventilation to be effective, the stack 
should be twice the height of the space ventilated. 
Roof  Ventilators and operable Louvres pull air  out 
through the building and introduce cool air into the 
service ducts.

The thermal insulation and bi-product heat of the 
photovoltaic system  of the roof envelope  in winter 
prevents heat losses, and in summer prevents heat 
gains. This is mutually beneficial since a temperature 
rise  of reduces photovoltaic efficiency

In summary. passive strategies include solar shading to 
reduce solar gain, stack ventilation using temperature 
and pressure differentials, thorough insulation of the 
building envelope and natural daylight.

Active strategies include the roof extractors and 
photovoltaic system

8.3.3 Rainwater

According to the rainwater calculations there is a 
surplus , where the seasonal demand for the flushing 
of toilets is stored. overflow water is diverted into a 
bio-swale or rain garden within the production facility, 
providing visual relief and transpiration effects with the 
courtyard

8.3.4 fire

The adjacency of multiple occupancies within the  
proposal, resulted in a brief  investigation of fire 
compliance. Furthermore the implication of an isolated 
public component resulted in the consolidation of 
services and a central escape route discharging directly 
out of the building. Separate fire escapes are provided 
for the processing facility. 

Safety distances and occupancy separating elements
were investigated conceptually in section, where 
medium risk industrial storage is presents affecting 
material choice.
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flexible solar 
shading screen 

preventing direct 
heat gains into 

space

waste heat 
generated by 
photovoltaic 
system can 

preheat spaces 
during winter

smart floors.
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FIG 8.15
Environmental system 
approach( Author 2013)

FIG 8.16
fire treatment for goods 
receiving storage
( Author 2013)

FIG 8.17
fire treatment between 
public component and 
dissasembly ( author 2013)
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9.1|conclusion

The design resolution which follows serves as a 
conclusion to the original hypothesis.

The investigation of the potential mutation of the 
architecture of industry, in light of a contemporary 
industrial ethos centred around the “ network society” 
( Castells: 1994) resulted in the design of a  hybrid or 
multivalent typology  in which:

A. programme was derived by both a global and local 
    need and the  negotiation between the two.

B. a condition of plurality and multiple interpretations
   of value is generated , where a production facility
   can act as durable civic resource and simultaneously
   an architectural expression of a  global value-adding
   process.

C. form is generated by the linear nature of the 
    industrial process, and is a recombinant mutant 
    of process optimization decisions, environmental     
    concerns and reference to local heritage and space
    making.

 

urban strategy

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



195|10|conclusions

SITE PLAN
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GROUND FLOOR PLAN
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ground floor plan NTS
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FIRST FLOOR PLAN
1:100

first floor plan NTS
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FIRST FLOOR PLAN
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200 x 75 x 1,5 cold formed Purlin  

2 layers 120mm isoboard extruded 
polystrene insulation panels.  

detail 1_ concealed gutter NTS

250 x 100 x 0.7mm galvanized  
mild steel pressed gutter 
supported with galvanized steel 
strap  brackets  @ max 1250 c/c

305 x 102 x 25 IPE Steel 
structural portal frame
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detail 2_ roof apex

0.8mm colorbond drip flashing

38 x 200 Timber Spacer

color coated apex flashing

photovoltaic cabling 

200 x 75 x2.5 cold formed 
lipped channel purlin bolted 
to 120 x 75 x 8 unequal angle 
cleat

aluminium curtain wall system

extruded polystyrene polycloser

5486 x 394 x 4mm Unisolar 136 
Watt Flexible Thin Cell Self 
Adhesive Photovoltaic laminate 
on hemmed  steel flat sheet 
fixed to Diamonddek  standing 
seam profiled metal sheeting at 
407mm c/c 
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0.8mm colour coated drip flashing 
fixed to 200 x 75 x2.5 cold-formed 
girts 

colorbond diamondek standing seam side 
cladding

2 layers 120mm isoboard extruded 
polystrene insulation panels.  

0.8mm colour coated drip flashing

Mentis RS80  Rectagrid GMS grating spot  
welded to 50 x 50 x 10 GMS  equal angle 
sections

300 x 100 x 12 PFC slab edge bolted to 
305 x 165 x 41 portal frame flanges at 
6000 c/c

140 Bond-dek structural composite 
floor.Shear studs to be inserted to 
engineers detail and specification. 

300 x 102 x 25 ipe tapered flange , 
welded to 12mm endplate and bolted to 
to 305 x 165 x 42 portal frame flanges 
at 6000 c/c.

detail 3_ intermediary floor wall connection NTS
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colour bond IBR Roof sheeting

200 x 75 x 2,5 cold formed lipped 
channel purlin at 1250 c/c
timber spacer
250 x 100 x 0.7mm galvanized  mild 
steel pressed gutter supported with 
galvanized steel strap  brackets  @ 
max 1250 c/c

detail 4_ loading bay roof

NTS

NTS
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