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Abstract
keywords:  flexibility,  recycling,  adaptive re-use

Considering the permanent nature of the built 
environment, this dissertation investigates an al-
ternative approach towards static architecture. Al-
lowing the building’s users the ability to alter and 
determine their own environments due to ever 
evolving social needs. This architectural approach 
is thereafter metaphorically condensed to formu-
late a programme between isolation (prison) and 
freedom (society), where parolees are temporar-
ily housed and given the opportunity to imple-
ment the production skills that were developed in 
prison. Allowing these parolees a second chance 
for redemption and the opportunity to ‘give back 
to society’ through the production process of re-
cyclable waste into new sustainable products. 
The architectural concept should be understood 
in various different time scales over which the 
building changes, thus designing for disassembly 
by utilising a modular and kit-of-parts approach.

07 _ Design & Technical Development  94

08 _ Drawings      106

 _ References      133

 _ List of Figures      128
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“There was a time, not too long ago in evolutionary terms, when our ex-
istence was based on our capacity for movement and adaptability; in-
deed it is to this that we owe our survival of species” (Kronenburg, 2007: 10)

Chapter _01
Introduction

This chapter will briefly discuss the author’s theo-
retical stance, followed by the real world problem 
that led to the proposed programme. These ele-
ments are thereafter combined to formulate a 
problem statement, hypothesis and sub-questions. 
Finally, the reader is exposed to the physical con-
text, methodology and strategies the author in-
tends to utilise for achieving the stated objectives.
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In the publication ‘How Buildings learn: What hap-
pens after they’re built’ , Stewart Brand (1994: 10) 
mentions that there is an interesting twist be-
tween how the individual perceive the world and 
the reality of the ‘real’. He argues that architecture 
is imagined as permanent, thus our surrounding 
environment and architectural elements thwart us.

Building environments that ignore time, waste time 
“...all buildings except monuments should adapt” 
(Ibid: 12). Groák (1992: 15) invokes for a flexible de-
sign solution that not only “withstand the changes 
brought about by time” (Dewar & Uytenbogaardt, 1991: 
22), but to accommodate these changes through 
physical adaptation. It is evident that available lit-
erature implies for a more adaptable built environ-
ment, where architecture reacts to ever evolving 
sociological, economical and environmental pres-
sures (Zuk, 1970: 5). Adaptable architecture is not a 
new occurrence, but represents a form of build-
ing that has revolutionised along with human be-
ings’ developing social skills (Kronenburg, 2007: 11).

Brian MacKay-Lyons rhetorically questions the 
ideals of current architectural trends stating that 
“Why should we imitate the past, is the future 
not good enough?” (Tayona, 2007: 35). However 
Hampton Adams (2001: 11) signifies that “only by 
looking at the past we can plan the future”. Both 
authors raise interesting concerns, but consider-
ing the unpredictably of the built environment 
and human behaviour, architects surely cannot 
‘plan the future’ but rather ‘plan for the future’. 
This calls for the impermanent aspect of architec-
ture that allows for future adaptation, but should 
also accommodate and justify any design move.

Aiming for change_  a ‘normative stance’  
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fig.  01   *0.4 %  of population incarcerated

fig.  02   *39  % reconviction rate

According to Travis et al. (2001: 2), ‘Re-entry’ is a quan-
titative term used meaning “the process of leaving 
prison and returning to society”. All released offend-
ers experience re-entry; however, these prisoners are 
not successfully ‘re-integrated’. ‘Re-integration’ is de-
fined as “a process of increased participation in social 
institutions such as the labour force, families, com-
munities, schools and religious institutions” (Ibid: 3). 

“Contemporary prisons are designed by special-
ists to hold convicted men and women as punish-
ment” (Johnson, 2000: 1). Defined by confinement 
and isolation, these structures offer little, if any 
freedom. According to Fairweather and McCo-
nville (2003: 49), the primary design intention of 
any prison facility is to protect the staff, the pub-
lic and offenders. Only after these requirements 
are met, other issues can be considered such as 
rehabilitation, education and skills development. 

Re-entry vs. Re-integration _  a ‘real world problem’ *South Africa. Department of Correctional Services:  Annual Report.  2010: 27-30

Even though these secondary priorities are consid-
ered within the ‘social re-integration programme’ 
(fig. 04) of existing prison facilities, little opportunity 
is offered to released prisoners (parolees) to imple-
ment the skills and education obtained within pris-
ons. This deplorably leads to the high recidivism 
rates (fig. 02) we experience in South Africa, and, in 
turn, leads to the overcrowded prison facilities (fig. 
03).
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fig.  03   *35 % overcrowded prisons

*South Africa. Department of Correctional Services:  Annual Report.  2010: 27-30

Conclusion

Rather than providing addition-
al isolated facilities to accommodate 

the overcrowded prison population, focus 
should be shifted to counter the reconviction rate 
that leads to the overcrowded population. Of-
fering parolees temporary accommodation and 
the opportunity to successfully reintegrate them-
selves within society on a gradual manner. 

Arousing prison statistics:

(South Africa. Department of Correctional Services, February 2011)

Prison accommodation capacity   =  118 154

Total inmate population   =   159 265

Overcrowded population    =    41 111        (35%)  

Average cost for incarceration estimated at R123.37 p/p per day

Government pays an additional R 5 071 864 per day to house 
the overcrowded population of prison facilities.

x
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Project Focus

Social Re-integration_ 

fig.  04    social re-integration programme

Programme according to the South African Department of Correctional Services:  Annual Report. 2010: 81-84

Illustrated in fig. 04, current prison facilities focus on 
personal development prior to final release. Howev-
er, according to statistics (South Africa. Department 
of Correctional services, 2010: 83), the skills that are 
developed in prison are not put into effective use af-
ter prisoners are released back into society (See fig. 
05).

An additional programme is required to implement 
the skills that were developed in prison such as:

•• Production facilities / workshops
•• Farming / agricultural facilities
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Programming the ‘in-between’

fig.  05   programming the ‘in-between’

The aim of the research does not intend to contra-
dict the existing structure of prison facilities, but 
rather to establish an additional architectural ty-
pology hosting a programme ‘between’ isolation 
(prison) and freedom (society). A facility that is not 
compulsory, allowing the parolee freedom of choice. 

A facility that aims to:  
•• Temporarily house prisoners after release

•• Improve the offender’s human relationship abili-

ties and employability for achieving successful 

social re-integration. 

•• Allow the parolee an opportunity for social ac-

ceptance  by ‘giving back to society’ through:

•• The production process of sustainable useful 

products using recyclable waste. 
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fig.  09   site location 

Objectives

Provide needs-based programmes and services 
to offenders to facilitate social acceptance and 
effective re-integration into their communities.
http://www.dcs.gov.za/AboutUs/Programmes.aspx (access 16-04-2011)

•• Public-Private Partnership (PPP) prisons fund the 

departments financial commitment to the suppli-

ers of correctional services.

•• ‘Facilities Planning’ funds the provision of in-

frastructure for correctional and other facilities.

•• Department of Public Works (manage funding).

Client

Funding

Site

fig.  06   Department of Correctional Services logo 

fig.  07   National Treasury logo 

fig.  08   Department of Public Works logo 

The site under investigation is currently owned 
by the Department of Water Affairs. All occu-
pied buildings will be left unaltered. Dilapidated 
warehouses and under utilised spaces will be re-
vitalised and the site will be strategically rezoned 
to accommodate the proposed intervention.
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Problem Statement
The permanent nature of the built environment 
causes the inefficient utilisation of valuable resourc-
es; as buildings are constantly rejuvenated, revital-
ised and demolished in reply to various social needs.

Hypothesis
Architecture has to be flexible to accommodate a 
variety of use patterns by current and future user(s) 
without having to demolish the building (in part or 
completely)

Architects should shift their design approach from creating geometries to creating envi-
ronments. Environments that “...allow others to determine the geometry.” (Jones, 1992: 36)

fig.  10   users altering spaces according to ever-changing social needs

Flexible Architecture

Practice?

Feasible? Achievable?

Possible solution?

relationship?

past? present?

future?

Theory?

Sub-Questions
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Established in 1892, the Pretoria West region was al-
located for industrial development along with a resi-
dential suburb serving the industrial area *(Du Plessis 
& White, 2008: 1). 

*’Riana du Plessis Urban Planners’ & ‘Gary White Architects and Urban Planners’. 2008. Integrated Compac-
tion and Densification strategy for Pretoria West Residential Precinct. City of Tshwane Metropolitan Municipality.

Currently, the neighbourhood has changed from a 
residential to a mixed-use suburb consisting of re-
stricted industry, commercial industry, retail, flats 
and single volume residential areas (Du Plessis & White, 
2008: 1). Although these zones coincide, there is a 
lack of integration, thus leading to a monotonous 
indefensible urban environment that lacks identity.

After the power station was relocated (from the inner 
city) to Pretoria West in 1922 (Stark, 1952: 61), indus-
trial expansion was inevitable. Residential densities 
could not satisfy these demands. Thus, additional 
labour from various locations was necessary to fulfil 
these economic needs.  

Pretoria West _ Industrial

Background

fig.  11   1882 - 1922

fig.  12   1922 - 2011

fig.  13    2011
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± 4 km

fig.  14    aerial view of Pretoria illustrating 
Pretoria West in context
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fig.  15   urban gentrification of Pretoria West in hierarchal diagram

Characterised when a culturally heterogeneous
character of a community is altered into a more eco-
nomically homogeneous community.

Gentrification

Class substitution of those who live in the city by a 
higher class who create an identity in the city

•• Upper class fails to interact with those around 
them (lower class residents).

Current residents are substituted due to escalating 
property, tax and the termination of an existing so-
cial community, forcing them to leave their histori-
cally established neighbourhood (Keating, 2000: 384).

Summarised from  ‘(Redfern, 2003: 2351-2366) What Makes 
Gentrification ‘Gentrification’? ‘ considering the relevance 
to Pretoria West Industrial:
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fig.  16   Pretoria West _ Industrial (developed block North of site)
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Aim
The main aim of the study is to present a flexible 
design strategy that would illustrate a different, yet 
substantiated architectural approach in dealing with 
prisoners after being released back into society. 

Secondary objectives: 
•• Propose a validated solution to revitalise the 

Pretoria West region into a sustainable indus-
trial environment:

•• Balancing economic; social; and envi-
ronmental needs through architecture 
(fig 17). 

•• Present a product where the living (resi-
dential) and working (industrial) envi-
ronment can coincide.

fig.  17   sustainable industrial environment by strategically balancing economic, social, and environmental needs (see fig.  11 - 13)
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Methodology
The dissertation hypothesises the advantages of 
architecture as being ‘flexible’ in an action-reaction 
manner. 
Recent research has addressed this in several differ-
ent aspects: 

Flexible Building
Physical mobility of the built form
  

Built Flexibility
Flux of modern society and their constantly   
changing needs

> 01. Siegal, Jennifer. More Mobile. 2008. More Mobile: Port-
able Architecture for Today.

> 02. Kronenburg, Robert. 2008. Portable architecture. De-
sign and Technology.

> 03. Fox, Micheal and Kemp, Miles. 2009. Interactive Ar-
chitecture.

> 04. Scott, D. F. 2007. Architecture or Techno-utopia. Politics 
after Modernism.

> 05. Sadler, Simon. 2005. Arhigram: Architecture without Ar-
chitecture.

> 06. Ley, Sabrina and Richter, Markus. 2008. Megastructure 

Reloaded.

   

Although the author’s study developed from the 
idea of a building being adaptable to any given 
environment, the idea of flexible architecture re-
sponding to a specific environment informed 
the design process. To certain extends this ex-
pand previous research on the topic: where tech-
nology, science and society is considered as 
the primary design generator (Sadler, 2005: 14).

> 01

> 02

> 03

> 04

> 05

> 06
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Chapter _02
Literature Review

In this chapter, research will establish a possi-
ble answer for the sub-questions posed in chap-
ter one. Areas for improvement are specified and 
countered with a potential solution. Finally, a 
conclusion is drawn to propose a theoretical so-
lution for dealing with the problem statement. 
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The following strategies were obtained from vari-
ous sources and illustrate a variety of theoretical 
and practical positions; however, each proposes an 
interesting method to deal with the static nature of 
architecture.

Nature and Architecture

Darwin’s evolutionary theory postulates that the sur-
vival of any organism depends on a self-organizing 
system that can only survive through continual in-
teraction and adaptation to the given environment. 
Homeostasis should be established to balance exter-
nal and internal conditions; this process of achieving 
equilibrium will constantly change due to external 
fluctuations (Abel, 1998: 563-4).  This concept of evolu-
tion within architecture is not a new occurrence and 
provides a fundamental foundation for understand-
ing the dynamics of urban and architectural discourse.

Support Structures

Various architectural concepts support this theory, 
where a support act as a structure capable of elevat-
ing dwellings from ground level, thus allowing the 
independent units to be altered and disassembled 
apart from other dwellings (Habraken, 1999: 78). Con-
sidering the verticality this method solves urban 
problems such as urban sprawling, however the 
large scale threaten the delicacy of urban organisa-
tion and living conditions such as accessibility.

According to Habraken (1999: 122) these structures 
distinguish between the ordinary and extraordinary, 
thus “allowing industrial development to take place; 
but at the same time they bring both together un-
der the umbrella of an industrial apparatus. They 
also distinguish between industrial production and 
site labour.” (Ibid: 122)

fig.  18   N.J. Habraken, the comparison between an infill package in a 
support structure and a car on the highway, 1965
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Modularity

Usually based on the properties of dimensions, 
modularity is the break-down and standardisation 
of a structure into various elements. Jones (1992: 35) 
state that any successful design rely on the modules 
of which it consist of, he suggest that any design 
intention rely on some sort of modular organisa-
tion from musical notations to words of a language. 
Modularity is often disregarded for the thought of it 
being simplistic and fixed, but it is important to note 
that the combination of a variety of well combined 
modules establish a successful whole allowing for 
“either behavioral or morphological plasticity” (Men-
dell, 2005: 49). 

Piecemeal Growth

All urban communities, public spaces and build-
ings have evolved around the concept of piece-
meal growth. Christopher Alexander explains this 
phenomenon as the development that proceeds 
in small steps, where spaces are recreated due to 
the adaptation towards function and site (Alexander, 
1975: 67). This adaptation leads to a related whole 
due to internal and external factors that have been 
resolved, even though the individual parts are quite 
unique as independent elements. 
This solution is relevant in any development strat-
egy because the focus is on the concept of repair 
rather than replacement. As Christopher Alexander 
explained how the growth is considered in smaller 
contexts, the various elements need to respond with 
its own environment to establish a balanced whole. 

Polyvalence

Relating to the behaviour of flexibility, polyvalence 
is the way in which a given space can accommo-
date different programs with little or no physical 
re-arrangement. Some authors suggest that this 
can be achieved by only adding additional space 
to the proposed (Mendell, 2005: 52).  Rem Koolhaas 
argues that “Perhaps the most important and least 
recognised difference between traditional and con-
temporary architecture is revealed in the way that a 
hyper monumental, space-wasting building like the 
Arnhem Panopticon proves flexible, while modern 
architecture is based on a deterministic coincidence 
between form and program.” (Hill, 2001: 351-365)

It is important to realise that architecture and the 
flexibility thereof cannot accommodate any trans-
formation, but only the allowance for different even 
opposite spaces can be considered as triumphant. 

fig.  19   Shugakuin Imperial Villa: modular dwelling for the Japanese 
Emperor (17th Century) fig.  20   Siena, Italy. Developed according to Piecemal growth

fig.  21   Panopticon, 1790. Jeremy Bentham
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Open Building

Open Building separates the functional layers of an 
entwined project. Kendal (2001: 145) explains that 
‘Open Building’ principles consider flexibility to a 
large extend. The aim of open building is creating 
environments that have additional value than their 
intended use. The building’s life cycle is strongly 
considered throughout the design process, allow-
ing for future alterations. The concept of open build-
ing consists of two independent parts, a permanent 
part known as the shell or base, and a more flexible 
‘Infill’ part. This notion is reasoned by means of the 
standardisation approach that allows for flexibil-
ity (Mutchler, 2006: 31). Architecture consists of dif-
ferent dependent layers, and the accessibility be-
tween these layers evaluates the quality of flexibility.

Mobility

Architectural mobility consists of various forms that 
prove a method of flexibility at different scales. Kro-
nenburg (2000: 1) is bewildered by the resistance 
to impermanence of previous generations. From 
transportable environments to kinetic furniture Kro-
nenburg mentions although the notion of mobil-
ity have been in use since the existence of human-
kind first began to built, it is only starting to show 
its appearance in the modern architectural trends. 

Achieved by, manipulating the relationship of differ-
ent components (fixtures), between functional spac-
es (rooms), or between context and building (whole 
building). Mobility in architecture can be related to 
the organisation of an organism’s anatomy: from the 
movement of blood cells to organs to the entire body. 
However the important aspect is the classification of 
what is fixed and what elements allow for movement.

fig.  22   Museum of the Moving Image Hospitality Pavilion

fig.  23   assembly procedure 
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Areas for Improvement

From the gathered theoretical ideologies concern-
ing flexibility, there are limited areas for improve-
ment concerning the conceptual basis for an adapt-
able  built form. However architecture should be 
simplified; dismantled to the basic necessity and the 
various elements should be examined as a design 
within itself (Mutchler, 2006: 4). 
The proposed theoretical solutions provide a funda-
mental basis for the conceptualisation of architec-
tural flexibility. Nevertheless the implementation of 
theory in the ‘real’ world has to prove viable to vari-
ous external factors including cost, time and quality. 
Still the quest for any architectural practice is to pro-
vide buildings that; are more cost effective; are faster 
to erect; and have a pleasing aesthetic quality. But 
in addition satisfy the need of the current client as 
well as the ‘unknown’ future client by utilising as few 
resources as possible. This ideology contradicts the 
thought of what is usual and expected, embarking 
for innovative design solutions. 

Solution

The complexity of architectural problems should 
have a basic resolution that should be accepted by 
a large variety of society. Understanding and rea-
soning should inform this approach. Buildings and 
urban areas are essentially for the living experience. 
However, the economy, time and money speculate 
architectural trends rather than the architect or ur-
ban specialist. 

Gregotti (1996: 64) state that “big picture” design no-
tion is overwhelming the current society, thus rais-
ing a concern to any design profession and ques-
tions the role of the architect in essence. Importantly 
it should be realised that for the ‘big picture’ to suc-
ceed, the design in a whole is dependent on smaller 
parts that varies from connections to the exploration 
of space. 
These spatial explorations should coincide with the 
specific given environment and ultimately inform 
the design form. 

Mutchler (2006: 15) suggests that a ‘lean’ architecture 
can have an effective impact because it deals with 
monetary aspects as well as proving time efficient 
throughout the building process. ‘Lean architecture’ 
as suggested by Mutchler is the dismantling pro-
cess of complex design forms, and dealing with the 
complexity of the dismantled elements prior to the 
whole. This approach can be observed as architec-
ture on a smaller yet more detailed level.

Visually observing the built environment through 
time, it is evident that architecture grows as tech-
nology grows. Contemporary architecture relies on 
technology to aid the complexity it provokes. The 
practical implementation of concepts have become 
endless. However Kieran and Timberlake (2004: 8) im-
plies that these contemporary forms can come at a 
price. 
Modern architecture does not rely on form or style; 
it is more about innovative design strategies to fab-
ricate environments that can have the same impact 
as technology can produce. 

“The computer is a tool, not a partner. An instru-
ment for catching the curve, not for inventing it” 
-Frank Gehry - (Friedman, 2002: 4)
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Conclusion

From the research gathered, it could be concluded 
that flexible design strategies provide an opportu-
nity to resolve a variety of evolving societal needs 
rather than narrowing the possibilities down to a 
perfect solution to an immediate problem.
Flexibility can be catered for by observing the built 
environment as living organisms that are inter-
linked with its surrounding environment, and not 
as objects that are defined by rigid spatial organi-
sation.  If this approach is established, the evolu-
tion of buildings should adapt to the ever chang-
ing social and cultural needs of modern society.

Due to escalating building cost, design often re-
sults in standardisation and less choice. Thus the 
role of the architect is constantly challenged to at-
tain uniqueness. Mass customisation proves to be 
the best possible solution to deal with this prob-
lem. Not to be confused with mass production, this 
method provides a unique solution for each client 
due to the subjective organisation of components.

Adaptation and flexibility should be defined as a rel-
ative term. Where these concepts depend on various 
resources such as materials, assembly and construc-
tion methods, and programme necessities. Flexible 
design strategies responding to a specific environ-
ment underpins the way a building proves flexible. 

Architecture has developed to be an ideal of exces-
sive customisation dealing with individual clients’ 
needs. However this uniqueness is still achieved by 
the utilisation of standard, off the shelf components.  
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Chapter _03
Mapping & Contextual Analysis

Firstly, this chapter will illustrate the mapping 
and understanding of the railway infrastructure 
throughout Pretoria at different scales. Further-
more, an extensive analysis is done around the 
specific station under investigation (Rebecca sta-
tion). Existing development proposals are critically 
reviewed and elaborated on. Quantitative data is 
assessed and exemplified in a qualitative manner 
to orientate the reader throughout the chapter. Fi-
nally, a conclusion is drawn to guide the proposed 
framework and site development plan (Chapter 4).fig.  24    geographical location
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fig.  25    image from rebecca 
bridge (looking West)
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fig.  26    mapping as design generator
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According to the City of Tshwane Spatial 
Development Framework (TSDF):
      
-City of Tshwane (2007, p. 18-19)

•• New large development initiatives should be planned 
around public transportation facilities such as train sta-
tions, with a strong pedestrian focus. The dependency 
on private vehicles should be minimised through the 
development of an adequate public transport system. 

•• The metropolitan area is well served by rail infrastruc-
ture and although the integration of the different rail 
systems will be a major challenge, it could in future form 
the backbone of a public transportation system for the 
entire region. 

•• The rail together with the first order road system should 
inform the city’s new structure to promote transforma-
tion of the urban area.

Considering the mentioned objectives of the TSDF, 
the main purpose of the macro mapping exercise 
was to: 

Fig. 28
•• Identify and analyse the specific location of rail 

stations throughout the Pretoria region, con-
sidering pedestrian movement around these 
stations (adequate walking distances).

•• Map the route genesis of railway users (com-
muters) working in and around the CBD.

 
Fig. 29
•• Illustrate a comparison between the utilisation 

of train stations throughout the metropolitan 
area. Attempting to identify the least used sta-
tion. 

•• Identifying specific places, buildings, and en-
vironments train users relate to when ques-
tioned on the location of a specific station. 

Data was obtained through:

•• Interviews:
•• Pretoria West users (employees, residents, 

and employers)
•• Train users (commuters, social users, and 

train operators)

•• Personal observations

•• Existing statistics and urban frameworks

Macro scale  
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fig.  27    diagrammatic illustration of the 
Gauteng Metro rail infrastructure

fig
. 2

8
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fig.  28   illustrating the origin of rail commuters and densification of train stations throughout Pretoria 

fig 29
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fig.  29   Indicating the usage of  stations throughout 
the day (personal mapping). The measurement is 
not absolute, but a relative accurate comparison can 
be drawn between the  different stations. 

fig. 31
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fig.  30   Indicating certain places and buildings citizens relate to within Pretoria   

Findings 
‘macro’ mapping

•• As mentioned in the TSDF, the metropolitan area 
around the CBD, especially to the south and west 
are well equipped with stations serving the adja-
cent area. 

•• Train users relate to certain iconic structures and 
built environments (fig. 29) when queried on the 
location of stations due to personal use and the 
ability to access these environments on foot (ad-
equate walking distances).

•• A large portion of employees in and around the 
Pretoria CBD are commuters living in Ga-Ranku-
wa, Soshanguve, Atteridgeville and Mamelodi.  

•• Rebecca station is strategically located to serve 
the industrial area. However it can be considered 
as the most underutilised station surrounding the 
CBD due to the dilapidated and dangerous state.   

•• Industrial employees travel further distances on 
foot to stations where they feel safe and allows for 
social interaction prior to travelling home (avoid-
ing Rebecca station).

Note: From the findings, further investigation is required to: 

•• Identify the specific problem/s responsible for the cur-
rent state and avoidance of Rebecca station. 

•• Propose a strategy to revitalise the station to be a cata-
lyst for  sustainable growth as depicted in the TSDF. 
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Meso & Micro scale 
Pretoria West as a sustainable neighbour-
hood

According to the ICDS proposal for Pretoria West, 
the following reasons are identified why it is an ideal 
location for new development:

•• Proximity to a major employment and activity 

centre, namely the Tshwane Inner City

•• Proximity to major public transport opportunities

•• The decaying character of the area which makes 
it ripe for urban renewal and development inter-
vention.

(Du Plessis & White, 2008: 5)

The future development proposals and strate-
gies for the Pretoria West region goes beyond the 
merely issue of densification, it should ultimately 
benefit the community and its users. Consequent-
ly, the successful densification of any environment 
should co-exist with the concept of creating sus-
tainable neighbourhoods. Ignoring the creation of 
a sustainable environment, densification will result 
in an unlikable, weak and ultimately unsustain-
able neighbourhood. The concept of a sustainable 
neighbourhood is a holistic one, aiming to classify 
the living conditions within which all people can 
pursue dynamic and meaningful lives that simul-
taneously optimise the use of natural resources.

Sustainable neighbourhood planning seeks to 
achieve lasting environmentally, socially and eco-
nomically viable communities through design.

The ICDS regards the neighbourhood and im-
proving the neighbourhood to the extent that it 
begins to have a positive impact on the lives of 
the community and the long-term social and/or 
economic change is ensured in the area (Ibid: 7). 

•• Creating socially cohesive and diverse communi-
ties through a mix of housing types and employ-
ment opportunities;

•• Promoting alternative transportation and energy;

•• Promoting efficient use of resources; and

•• Locating residential areas close to recreational  
and commercial services with pedestrian and cy-
cling connections.

Integrated Compaction and Densification Strategy 
(ICDS) for Pretoria West

Ensuring harmonious, co-ordinated and integrated 
residential development in and around Pretoria 
West. (Du Plessis & White, 2008: 1)

Objective  _ ICDS

The benefits of a Sustainable Neighbourhood:

•• Healthier living environments;

•• Local employment opportunities;

•• Safe and livable environments; and

•• Access to public transport 
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fig.  31   Rebecca station with adjacent built and natural context

Landmarks & context  
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fig.  32   elementary layered components forming existing industrial environment

Context Layering  
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fig.  33   combined layers illustrating current urban fabric
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fig.  34   Illustrating the monotonous environment of Pretoria 
West due to escalating economic needs and urban gentrification

As illustrated, Rebecca station is well situated to serve as a transporta-
tion node for the majority of the industrial area.  Further urban de-
velopment to the South is inevitable. Thus, Rebecca station 
should be revitalised according to a pedestrian flow pat-
tern prior to this expansion. The current railway line 
and station acts as a psychological boundary. This 
boundary should be altered into a threshold 
space between the existing and ex-
pected development to the South.

The land use adjacent to the major 
east-west streets (Church & Mitchell) 
have all been developed for commer-
cial purposes. Because of the location ad-
jacent to the Inner City, the general character 
of these commercial streets tends to lean more 
towards an urban rather than a suburban charac-
ter. This growing commercial activity has led to the 
current monotonous environment. Expanding com-
mercial development on the North (Church Street) and 
the South (Soutter Street) constantly threaten the existing 
residential sector located between these busy vehicular routes.
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fig.  35    Transportation connections around Rebecca station

Movement & Transportation

Public Transport Facilities and Densification

Transit Orientated Development (TOD) focuses on 
the integration of major public transport facilities with 
the urban development. The aim is to create compact, 
vibrant pedestrian communities around high quality 
transport systems “...such as train stations” (Tshwane 
City Planning and Development, 2010: 6). A TOD neigh-
bourhood has a centre with a rail station, surround-
ed by relative high-density development and pro-
gressively lower-density spreading outwards (Ibid: 6)

Findings 
‘meso’ mapping

From the data obtained via the ‘meso’ mapping 
analysis, it can be summarised that the cause/rea-
sons for Rebecca station’s current under-utilised and 
dangerous state is it being:

•• Inaccessible to users (dept. of public works) 

•• Visually secluded from the adjacent environment

•• Equipped with poor ablution facilities
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fig.  36    birds eye view of Pretoria West (southwest - northwest)

fig.  37    birds eye view of Pretoria West (northwest - northeast) 

fig.  38    birds eye view of Pretoria West (northeast - eastwest)

Birds eye view of Pretoria West  
 
 



43

M
ap

pi
ng

 &
 C

on
te

xt

fig.  39   typical industrial textures found in Pretoria West (images by author)

steel sheeting corrugated sheeting concrete timber
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fig.  40   typical east-west streetscape (Mitchell street)

East - West streetscape

Characteristics
•• Vehicular orientated
•• Marketing intensive (vehicle services)
•• Fast singular directional vehicular movement

•• Restricted cross-transitional pedestrian move-
ment

•• Acts as access route from and to CBD
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fig.  41    typical north-south streetscape (Rosetta street)

North - South streetscape

Characteristics

•• Vehicular & Pedestrian orientated
•• Labour intensive (service of vehicles)
•• Slow multi- directional vehicular movement

•• Accommodating cross-transitional pedestrian 
movement 

•• Acts as service facility ‘back-of-house’ for East - 
West streetscape
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fig.  42   view from rebecca bridge (looking East)
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•• The successful integration of high-rise resi-
dential developments between the existing 
commercial fabric is necessary to accomplish a 
sustainable industrial environment as depicted 
in the ICDS.

•• In addition to the residential proposal, an ad-
equate revitalising strategy is required to sat-
isfy the environmental, social, and economical 
needs responsible for achieving a sustainable 
industrial environment.

In response to the findings mentioned throughout 
the chapter and the qualitative understanding of the 
specific area under investigation, one can conclude 
that:

•• There is a definite need for Rebecca station as 
a commuter facility.

•• Rebecca station should be redefined as a me-
diator between the living and working envi-
ronment with a strong pedestrian focus.

Conclusion
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Chapter _04
Context Development & Programme

From the contextual analysis posed in the previous 
chapter, this chapter will indicate the motive for se-
lecting the specific site under investigation. Further-
more, a strategic revitalising strategy is proposed in 
a response to the shortcomings concluded in Chap-
ter 3. A conceptual context development plan is ex-
emplified in relation to the production programme. 
Finally, the programme for the proposed interven-
tion is specified.
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fig.  43    aerial view of site and adjacent context

 
 
 



50

Co
nt

ex
t D

ev
el

op
m

en
t &

 P
ro

gr
am

m
e

fig.  44   perspective illustrating site context 
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In a response to the contextual analysis presented in 
Chapter 3, and the building’s programme (temporary 
housing and production facility) posed in Chapter 1, the 
specific site was chosen due to the following factors:

Pretoria West _ Industrial?

•• Acts as a threshold environment between 
social seclusion (prison facilities) and social 
integration (urban living). Thus, Pretoria West 
represents a sub-urban character, allowing for 
gradual social interaction.

•• The production process of ‘the halfway house’  
relates directly with the industrial character. 

Selection of Specific site?

•• Under the watchful eye of the police (Police 
Training Facility located on the southern side 
of the proposed site).

•• Geographically located between the redun-
dant recyclable materials that would be used 
as primary structural components  for the pro-
posed intervention (see Chapter 6).

fig.  45   dilapidated warehouses currently on site 
(view of power station to the West)
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note: The numerical values were ob-
tained from various buildings and envi-
ronments within walking distance from 
Rebecca station. The values is a relative 
indication and not absolute. However 
a clear ratio comparison can be drawn 
between the environmental, social, and 
economical factors.

Assessing the built environment of Pretoria West (SBAT)
SBAT - Sustainable Building Assessment Tool 

fig.  46    assessing the built environment of Pretoria West (SBAT)
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Social  needs Environmental  needs Economic  needs

fig.  47    social needs

Pretoria West _ Conceptual revitalising proposal

The proposed residential development is integrated 
between the commercial and industrial fabric, rede-
fining the current monotonous environment in an 
attempt to establish a sustainable industrial environ-
ment between industry and residency with a strong 
pedestrian focus.  

fig.  48    environmental needs fig.  49    economic needs
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Proposed residential development adjacent to site

According to Du Plessis and White (2008: 40), a very 
important aspect that needs to be taken into con-
sideration when approving developments is not 
to consider only the site, but rather the site in the 
context of the street block. All developments should 
contribute to the development of a specific street 
block development model, which comprise of three 
essential elements:

•• Perimeter buildings;
•• Internal open spaces in the centre of the block; 

and
•• Pedestrian movement and streetscape around 

the edge of the block.

The advantages of having multi- storey perimeter 
buildings arranged at the periphery of the block are:

•• Create continuity in the street facade
•• Distinguish between public and private realm
•• Allow for green open spaces at core of block
•• Encourages richness and continuity

fig.  50   proposed residential 
development 
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fig.  51    diagrammatic section illustrating proposed residential development  in Pretoria West
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fig.  52   revitalising strategy 
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Recyclable waste is accumulated through-
out the industrial area of Pretoria West.

The ‘halfway house’  acts as a transitional facil-
ity where waste is recycled and transformed 
into useful sustainable products.  Allowing pa-
rolees the opportunity to implement the pro-
duction skills that were developed in prison. 

Parolees ‘give back to society’ by revitalising the 
current unsustainable industrial environment.

1 2 3 54 6

1 6 see fig. 52

fig.  53    

fig.  54   waste accumulated fig.  55   production process of the ‘halfway house’ fig.  56    giving back to society

‘the halfway house’ _ a Revitalising process  
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Site development proposal

fig.  59    site development proposal
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fig.  60    newspaper extract supporting production programme
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Programme

The programme for the proposed intervention can 
be divided into three self-governing, yet related 
parts. However, as mentioned in Chapter 1 (see 
‘normative stance’ ), the intervention should be un-
derstood over various different timescales where 
the buildings form can physically extend or detract 
according to ongoing user needs. Thus, the pro-
posed programme should only be considered as a 
response to the immediate social, environmental, 
and economical needs.  

fig.  61   model by author illustrating the reassem-
bly of recyclable waste into a new useful product
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01 Production Facility 02 Temporary Housing 03 Flexible Space

Responding to the ‘real world problem’ posed in 
Chapter 1

Re-entry vs. Re-integration
(see fig. 05)

Residential development  +  Commercial development

=  Sustainable Industrial Environment

Responding to the contextual analysis and urban 
framework proposal posed in Chapter 4

Responding to ‘problem statement’  posed in Chapter 1

hypothesis

“Architecture has to be flexible to accommodate a variety of use 
patterns by current and future user(s) without having to demolish 
the building (in part or completely)”

“The permanent nature of the built environment causes the inef-
ficient utilisation of valuable resources; as buildings are constantly 
rejuvenated, revitalised and demolished in reply to various social 
needs.”

The primary aim of the production facility is to pro-
vide parolees with social interaction, and an ad-
equate working environment in an attempt to suc-
cessfully re-integrate themselves back into society. 
Offering parolees the opportunity to implement the 
production skills that were developed in prison. 
The production facility should be considered as a 
skills implementation centre rather than a skills de-
velopment centre.

The building’s users (parolees) will constantly 
change as parolees leave ‘the halfway house’ after 
successful social re-integration. Thus, it should be 
considered that the social structure and programme 
necessities of ‘the halfway house’ would be in constant 
flux. Temporary ‘plug-in’ housing modules allow the 
building’s users to re-arrange the living environ-
ment according to social preferences. The housing 
module should function as a portable independent 
unit capable of transportation throughout the urban 
fabric, allowing for erection at a new location. (see 
Chapter 5 - ‘micro compact village’ ) 

fig.  62    

fig.  63    

fig.  64    
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Chapter _05
Precedents

This chapter will illustrate the precedents that guid-
ed the concept and design development phase for 
the proposed intervention. The precedents can be 
divided into three main categories:

•• Theory - Flexibility 
•• Language - Adaptive re-use / Industrial architecture
•• Programme - Temporary housing
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fig.  65    rail track leading to rebecca station
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La Ville Spatiale
Paris, 1958 - 62: Yona Friedman

Description

Relevance

Conclusion
Between 1950 and 1973, Friedman visualised a city 
of flexible, mobile dwellings and housing units, al-
lowing the inhabitants to freely manipulate their 
environment according to their wishes and habits in 
urban everyday life based on his project La Ville Spa-
tiale (The Spatial City) (Ley & Richter, 2008: 124). 

The theoretical backbone for La Ville Spatiale was 
based on a “multi-story space frame grid”, sup-
ported by widely spaced pillars to minimise the 
connection between the city and the natural envi-
ronment. In addition,   Friedman introduced flexible 
modular structures on the higher levels that would 
be determined by the users, or inhabitants, and 
not on a fixed infrastructure. Advocating that infra-
structure should not be determined or determin-
ing (ibid: 124). La Ville Spatiale is elevated above the 

surface of the existing city fabric, not only allowing 
for ‘mobile architecture’, but also a flexible network 
of social relationships that could expand organically 
within the current urban space (Friedman, 2006: 16). 

The main purpose of Friedman’s participatory de-
sign was to decrease the decision-making role of 
the architects/planners to the least amount by 
only observing them as being “mediators” (Fried-
man, 1975: 54) who offered their technical practices 
to inhabitants willing to decide on the design of 
their dwellings by themselves. This is of specific 
importance not only for the democratisation of ur-
ban living and architecture - one of the most criti-
cal issues of current times - but also for social sci-
ences and communication studies in the context 
of complex global cities (Ley & Richter, 2008: 127).

The Spatial City’s intention was not to counteract or 
overhaul the existing city, but rather to coexist as an 
additional network disconnected from the existing 
urban fabric, in an effort to preserve the character 
of the city. Due to this, it would not be located over 
major city centers or historical sites, but rather over 
underutilised space in and around the city.

Friedman’s manifesto principles are that buildings 
should:

•• Touch the ground (natural environment) over 
a minimum area.

•• Allow for disassembly and movement.
•• Be capable of various forms determined by the 

inhabitant

fig.  66   “Extention to the Centre Georges Pompidou” , 
Paris (1959), by Yona Friedman

fig.  68    parti fig.  67   “Ville Spatiale” , Paris (1959), by Yona Friedman
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fig.  69    series of diagrams illustrating concept for ‘La Ville Spatiale’
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Potteries Thinkbelt Project 
Staffordshire, UK. 1964: Cedric Price

Description

Relevance

Conclusion

In the Potteries Thinkbelt Project, Price presents the 
ideas for a time-based, self-regulating mobile archi-
tecture and applies them to a large-scale planning 
experiment for the economically depressed region 
of North Staffordshire (Kronenburg, 2007: 60). The 
project utilised miles of redundant railway tracks in 
the creation of a flexible educational institution for 
20,000 students. Envisioned on an underused in-
dustrial site with prefabricated and mobile facilities, 
redefining not only the way this specific location 
was observed, but also the thought of what a uni-
versity might be (Lobsinger, 2000: 24). Price referred to 
the project as a social-economic instrument, a con-
trolled yet flexible experiment intended to catalyse 
and accommodate change at all levels of interaction.

Price’s project was intended to drive economic and 
social change. The transfer points would be  under-
utilised sites for the growth of new trade, manufac-
turing and residential settlement. Critical to Price’s 
thinking was his believe that any structure would 
have a limited life of 20 years, although within that 
period it was purposefully designed to be in a state of 
constant change (Ibid: 27). Price’s architecture admin-
isters with the visual and invites one to re-consider 
the experience of time and social interaction in the 
present. Time is not the buildup of historical process, 
but rather the fourth dimension and not reducible 
to a visual vocabulary. Price advocates that the social 
produces the architectural form in time and the new 
social forms of time and space are not comparable 
to what our perceptions have experienced to date 
(Casteus, 1996: 376).

Price consistently challenged the belief that build-
ings were a fixed response to a static problem. His 
vision of architecture, as a time-limited, flexible en-
tity rather than a fixed, permanent form, led him 
to explore the concept of buildings as objects that 
defined public space rather than discrete environ-
ments that define boundaries into which you enter.

fig.  70    parti

fig.  71    Perspective from railway module
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fig.  72   The Rail connections not only acted as 
a connection between various sites, but also 
acted as an educational facility and workshop. 
This was achieved by having container mod-
ules that could be lifted by cranes and transferred 
onto or off a train depending on specific needs.
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NYC High Line Park
Manhattan, New York. 2009 -2011: James Corner Field Op-
erations & Diller Scofidio + Renfro

Description
The High Line (HL) is a public park in New York City, 
constructed on an elevated 1930’s freight rail in-
frastructure in Manhattan’s West Side. The HL was 
designed by architects Diller Scofidio + Renfro in 
partnership with James Corner Field Operations 
(landscape), in response to the self-germinating, 
wild landscape that grew on the existing struc-
ture after the trains stopped running the past 25 
years (City of New York Parks & Recreation, 2009: 2).

The HL’s landscape consists of trees, grasses, per-
ennials and bushes, alike the HL’s original scenery. 
A large portion of the steel Art-deco railings was 
restored. Concrete pathways, lighting and seating 
were installed, and many of the redundant rail tracks 
were incorporated into the proposed design (Ibid: 3).

fig.  73    artist’s illustration of the High Line public park

fig.  74    parti

 
 
 



71

Pr
ec

ed
en

ts

Relevance

Conclusion

Dealing with the programme of ‘infrastructure 
adaptive reuse’, the designers faced a constant 
battle to create an additional identity for the di-
lapidated 2.5-kilometer-long infrastructure with-
out stretching it too far from its rich industrial 
past. The designers approached this by withstand-
ing the temptation to over-design and to “do too 
much” (Pearson, 2009: 86). The architects stated that 
“We kept protecting the High Line from architec-
ture... the idea was to retain the singularity of the 
place, to capture its postindustrial charm.” (Ibid: 87)

Conceptually inspired by the sombre, lost and “found” 
(City of New York Parks & Recreation, 2009: 11) beauty of 
the High Line, where natural vegetative progression 
has reclaimed a critical portion of existing urban infra-
structure, the design aims to revitalise this industrial 
transport line into a post-industrial mechanism of 

leisure and architectural growth. Displaying an alter-
native approach between plant life and pedestrians, 
the design strategy of “agri-tecture” (Ibid: 12) com-
bines building materials and organic growth into a 
mixture of various proportions. Accommodating ur-
ban, social and recreational needs to a large extent.  

fig.  75    NYC High Line Park

fig.  76   Perspective of pedestrian walk route 
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Micro Compact Village
Munich, Germany. 2005: Horden Cherry Lee Architects

Description

Relevance

The Micro Compact Village features seven micro-
compact homes (m-ch), each transportable and 
lightweight, combining high technology and low 
energy use. The m-ch was developed in response 
to an increasing demand for temporary housing 
for students, weekenders and business travellers 
(Siegal, 2008: 78). The design was inspired by the clas-
sical scale and order of a Japanese tea-house, where 
every space is versatile. All necessities required in 
a conventional house are provided within a 2.66- 
meter cube by resolving internal spaces through 
an “ingenious manner” (Kronenburg, 2008: 108).

Arranged on site by a crane, the dwellings connect to 
services in minutes (Dumaik, 2007: 53). In addition to ser-
vices, the site needs minimum preparation to accom-
modate these modules. Several m-ch modules can be 
mounted on an external frame in a horizontal or ver-
tical fashion around an access core to form a “village” 
(Siegal, 2008: 78). Elevated from ground level, the 
‘village’ has a minimum impact on its environment.

“It’s short stay, smart living... it shows the value of 
scale.” Richard Horden 

fig.  77    parti

fig.  79   concept model 

fig.  78   design drawings of modular housing unit
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Conclusion

The living experience in a m-ch focuses on the essential 
- less is more. The compact design reflects intelligent 
use of spaces where lightweight kit-of-parts are stra-
tegically assembled to offer mass-customisation to 
the user. Adaptability and ease of transportation was 
considered from the initial design phase, resulting in 
a sleek modular, yet progressive and unique product.  

fig.  79   concept model fig.  80   crane transporting module fig.  81    clustered modules forming a ‘village’
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Chapter _06
Concept Development

In this chapter, the author will specify the theoreti-
cal concept for the proposed intervention. The con-
cept will be illustrated as a sequence (from the ini-
tial stage) that influenced the final design product. 
The development process will be grouped into two 
chronological parts: 

•• Residential / living environment concept
•• Production Facility / working environment concept

Finally, a summary and conclusion are drawn to il-
lustrate the shortcomings and possible solutions for 
the final proposition.   
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fig.  82   dumping containers 
adjacent to site (east)
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As mentioned in Chapter 4, the focal programme for 
the proposed intervention is the production facility: 
where recyclable waste are gathered and reassem-
bled to produce new useful products. 

The concept for the proposed design should notice-
ably reflect the programme (only on a much larger 
scale). Thus, identifying recyclable materials in the 
surrounding context that would be used as primary 
design elements / materials.  

Concept

site

old shunting yards

vacant ‘dumping’ site

rebecca station

existing dilapidated warehouses

5+

1

4

2 + 3

fig.  83    aerial view illustrating location of redundant recyclable materials
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02  Rhodesian Teak Rail Sleepers01 Dumping / Garbage Containers

Quantity: 328

Quantity: > 1300 m
Quantity: 5 x 903 m2

 = 4515 m2

Quantity: > 1600 Quantity: > 4200 m

03  Rail Tracks

05 Ductile Iron Water Pipes
 (currently stored in warehouses)

04  Corrugated Steel Sheeting
 (existing warehouses)

fig.  84    fig.  85    
fig.  86    

fig.  87    
fig.  88    
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Residential / Living Environment 

service units

workshop (existing)

housing

extend?
extend? access

fig.  90   concept sketch based on theoretical principles (southern elevation)

workshop (existing) working environment (ground level)

living environment (upper levels)

se
rv

ice
 / 

ac
ce

ss
 co

re

Concept _ 01

fig.  89   “The erection sequence of a ‘Terrapin’ structure” 
(Terrapin bungalo of 1948), Archigram no. 3, August 
1963.
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The following design principles relate to the theo-
retical discourse that influenced the conceptual 
product. Thus, the proposal should be considered 
as a theoretical, rather than a formalistic solution. 
However, the final design proposition should be re-
garded as a sequential procedure, from an idealistic 
to a pragmatic approach.

Design Principles
•• Minimum impact on natural environment 

(touch ground over minimum area)

•• Capable of various forms/arrangements deter-
mined by the user

•• Allow for disassembly and structural expansion

•• Constructed from recycled materials

•• Site independent (non-site specific)

•• Considering the building’s users being capable 
of constructing the building, structural com-
plexity should be avoided to a large extend.

fig.  91   concept model illustrating intervention constructed over 
existing warehouses’ footprint (cantilever steel structure touching 
ground over minimum area)

exhibition space

vertical access between 
warehouses

new pedestrian route

exposed (red) service 
pipes

housing

existing warehouses

rebecca park
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Housing Module

fig.  92   axonometric drawing 
illustrating module assembly 

fig.  93   conceptual illustration of hexagonal housing module constructed from  three dumping containers

Attempting to display the concept of recyclabil-
ity, three dumping containers are dismantled and 
strategically re-assembled to construct a hexagonal 
housing unit. Considering the principle of a ‘bee-hive 
structure’, the modules allow for multiple spatial ar-
rangements and even spatial expansion of a unit 
when modules are grouped together (see fig 102).
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fig.  94   concept model illustrating pro-
posed living environment cantilevering 
over existing warehouse (working environment)

load bearing concrete columns

exposed (red) service pipes

high tensile steel cables

steel bracing

steel beams

hexagonal housing modules

existing warehouse (proposed 
production facility)
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fig.  95   northern elevation illustrating working environment at ground level, and residential environment at upper levels

Elevation - North  
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fig.  96   section A-A (housing concept)

Section  A-A  
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fig.  97    fig.  98    fig.  99    

•• structural columns & service core •• vertical accessibility  & 
••  structural beams (rail tracks)

•• high tensile steel cables &
•• hexagonal housing modules (east & west)

phase 1 phase 2 phase 3

Structure Assembly Process

In order to apprehend the building, it is necessary 
to understand the construction cycle capable of 
achieving various different forms and configurations. 
The construction process of ‘the halfway house’ should 
follow a prototypical blueprint assembly procedure. 
This will allow users to extend or disassemble the 
building according to ever evolving social needs.
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fig.  99    fig.  100    fig.  101    

•• floors
••  north - social & farming
••  south - service facilities

•• natural vegetative growth &

•• structure capable of various social arrange-

ments

phase 4 phase 5

fig.  102   representing the ideology of a ‘bee-hive-structure’, multi-
ple floor layouts are achievable by arranging modules according to 
social preferences. 
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new pedestrian walkway

fig.  103   perspective view between existing warehouses (looking East)

Perspective

workshop

ho
us

in
g

m
od

ul
e

 
 
 



87

Co
nc

ep
t D

ev
el

op
m

en
t

Areas for Improvement

concept _ 01

concept _ 01

Conclusion

•• Feasibility

•• Structural complexity
•• Cantilever distance
•• Hexagonal housing module

•• Flexible internal spaces (between modules)

•• Repetitiveness lacking uniqueness (consider-

ing the need for variety in residential living)

•• Scale (need for ‘Mega-structure’?)

•• Communication and access between the 

working & living environment?

•• Practical execution
•• Too theoretical driven? (disregarding context)

As mentioned previously, the concept proposal 
should be considered as an idealistic approach, 
however practical implementation should guide the 
design process to a large extend.

After scrutiny, numerous shortcomings were identi-
fied:

Considering the mentioned shortcomings, it can be 
concluded that the proposed design should relate 
to the architectural language of the existing environ-
ment, and cannot be observed as a ‘site-independ-
ent’ structure. 

Even though the hexagonal housing modules allow 
for various spatial arrangements, and represents the 
concept of recyclability to a large extend; construc-
tion feasibility and structural complexity required to 
support these modules (weight of module) prevent 
practical execution.

The ‘flexible’ appropriable spaces between the hous-
ing modules are too dependent on the configuration 
of the modules. Thus, tensions between private and 
social spaces are inevitable. 
The structure supporting the housing modules 
should function as a separate entity from the ‘flexible’ 
space. In turn, these ‘flexible’ spaces will not be af-
fected by any module configuration/displacement. 

-  ‘ Flexible‘  appropriable space

fig.  104   ‘flexible’ social spaces determined by modular configura-
tion (private housing units)

fig.  106    

fig.  105   ‘flexible’ spaces determined by lightweight partitioning (in-
dependent from module displacement/configuration)

housing module

housing module

lightweight 
partitioning

vs.

vs.

 
 
 



88

Co
nc

ep
t D

ev
el

op
m

en
t

Production Facility / Working Environment 
Concept _ 02

01 02 03 04 05
Control condition 
(Initial product)

Disassembled condition
(Waste)

Idealistic vision 
(Design)

Pragmatic considerations
(Construction)

Balanced ‘compromised’ product
(Between idealistic & pragmatic)

Question:  How can a structure represent a certain phase of a recycling process?
? ? ? ? ?

chronological  phases of a recycling process

phase phase phase phase phase

‘the halfway house’     =    Production Facility    =    Recycling Process

fig.  107   chronological phases of a recycling  process 

fig.  108    
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phase

01

phase

02
phase

03

phase

04

phase

05

Control condition 
(Existing warehouse)

Disassembled condition 
(Waste)

Idealistic vision 
(Design phase)

Pragmatic considerations 
(Construction phase)

Balanced product 
(Between idealistic & pragmatic)

5     phases of recycling

5     existing warehouses

each warehouse represents a specific phase

fig.  109    each warehouse (existing five) representing a sequential 
phase in the recycling process.
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fig.  110    concept model illustrating perspective view from new pedestrian walk route (looking East)

exhibition space

exhibition space

courtyard space between 
existing warehouses

new planting

new pedestrian walk route

existing concrete foundation

existing concrete 
foundation
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fig.  111    concept model illustrating perspective view of southern facade (principal facade)
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phase
02

phase
01

phase
03

phase
05

phase
04

A

B

phase

01 A
B

phase

02

phase

03

phase

04

phase

05

view from rebecca station

bridge to 
station

bridge to 
station

ne
w

 p
ed

es
tri

an
 ro

ut
e

ne
w

 p
ed

es
tri

an
 ro

ut
e

new pedestrian route

new pedestrian route

facade reads as sequential process, representing different phases of the recyclingprocess

AB
phase
01

phase
02

phase
03

phase
04

phase
05

Warehouse representing a specific phase

Areas for Improvement Facade representing a sequential process

•• Disorientated process (A - B)
•• Pedestrians / railway users wouldn’t be able to 

grasp the architectural concept (doesn’t read 
as a linear process)

•• Linear chronological process (A - B)
•• Concept of representing a phase in a recycling process will be evident 

from Rebecca stationfig.  112    disorientated meandering process

fig.  113   orientated linear process

fig.  114   southern elevation (view from Rebecca station) reading as a linear process from East to West

existing warehouseexisting warehouse

vs.
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Concept Development Process

work

sleep 
sleep 

sleep 

play play 
play sleep & play

work work

workexisting warehouse
& foundation

fig.  115    summary of concept development process

Summary

Conclusion
As illustrated throughout the chapter, the concept 
development process were separated (working en-
vironment & residential environment) due to theo-
retical principles related to each. This disconnection 
led to a clearer understanding and concept develop-
ment of each entity.

However, this separation invokes tension between 
the architectural languages of these two environ-
ments. Thus, as a final design proposition, these two 
environments should be integrated in an attempt to 
display a single architectural language that relate to 
the existing industrial context of Pretoria West.

fig.  116    Most influential concept sketch illustrating the integration 
of the working and living environment. Angles and dimensions are 
subjected to measurements of the existing warehouses on site
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Chapter _07
Design & Technical Development
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fig.  117   perspective view of southern facade (see p. 91)
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Site development
With reference to p. 97

Geometry / Axis

A strong linear axis is currently evident on site (de-
termined by the existing five warehouses). This axis 
should inform the design to a large extend.
The proposed access route between the bridge 
(Southwest) and the taxi-stop (Northeast) imposes 
a new axis over the existing warehouses (fig. 118).

Concrete Works
Based on the 3-meter grid and the geometry of the 
existing; concrete footings are cast in close proximity 
to the existing foundations. These structural footings 
host the portable frames (rail tracks). The footings 
should be considered as the most permanent aspect 
of the design, and would be left unchanged if the 
building were to be disassembled in future. 

Ground Works
In a response to the concept, most of the existing 
concrete foundations are left unaltered (except for 
the new pedestrian route). The existing founda-
tions are in a good condition and are appropriate for 
structural purposes.   

Contours
The site is relatively flat, with an irrelevant fall from 
East to West, and a fall of 1:150 from South to North. 

Grid
The design is based on a 3-meter grid running per-
pendicular to the linear geometry of the existing 
warehouses.

Boundaries
The only physical boundary of the intervention is the 
wall between the proposed retail market and the 
Department of Water Affairs on the western side of 
the intervention.

fig.  118   new axis over existing warehouses

taxi

train

pedestrian route

existing axis
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existing 
foundation

existing 
foundation

new
foundation

columns based on 3m grid

bridge to train 
station

‘rebecca park’

proposed informal retail
proposed urban 

agriculture 

new vehicle dis-
assembly plant 

(Marius Snyders)

‘rebecca station’

new pedestria
n route between intervention 

and  informal retail m
arket

fo
un

da
tio

n 
cu

t

fo
un

da
tio

n 
cu

t

taxi stop

existing 
foundation

existing 
foundation

existing 
foundation

new concrete footings to 

support portable frames

new concrete footings

production / recycling process

facade represents a process

new concrete pillars to support portable frames

new concrete footings according to engineer

ne
w 

ac
ce

ss
 ro

ut
e b

et
we

en
 tr

ain
 st

at
ion

 an
d 

ta
xi 

sto
p 

existing warehouse 

(storage)

a

B
new 

pavement

new 
pavement

43 m

43 m10 m

10 m

N

site
 fall 1

:150

fig.  119   axonometric of site 
development (view from 
northwest)
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Structure _ ‘Portable Frame’

fig.  120   Metro-
Rail employee assist-

ing author to cut a rail track

Portable Frame (Rail tracks)
The portable frames are imposed on the 3-meter 
grid (perpendicular to the linear existing axis). The 
frames are fixed to the concrete footings adjacent to 
the existing concrete foundations (see p.97).

Measurement & Possible Growth
The form and scale of the proposed design are sub-
jected to the quantity of rail tracks available (meas-
ured at the redundant shunting yard). This pending/ 
unfinished design state is evident in the appearance 
of the building, and allows for further extension (see 
p. 95) 

Dimensions
Angles and dimensions of each element in 
a ‘portable frame’ are subjected and deter-
mined by the measurements of the existing 
warehouses. Thus, the form and appearance 
of the past (old warehouses) will be evident 
in the future (proposed intervention).

Assembly & Disassembly
The primary benefits of a ‘portable-frame’ 
structure are the erection time and sim-
plicity in construction technique. The 
frames are bolted at each joint, allowing for 
rapid assembly / disassembly. 

With reference to p. 99

author

Metro Rail employee
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block A = 304 m

block C = 1050 m
bl

oc
k G

 = 
49

3 m
block D = 510 m

block F = 190 m

block E = 900 m

block B = 627 m

quantity available: > 4200 m

A + B + C + D + E + F + G

304 + 627 + 1050 + 510 + 900 + 190 + 493

amount used:   = 4074 m

possible expansion
(pending state)

existing

fig.  121   axonometric of primary 
structure (view from northwest)
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Ground Floor

First floor

Circulation

Vertical Access

Circulation, Flooring & Access
With reference to p. 101

Circulation (Pre-cast concrete panels)

The hollow-core concrete panels installed in the 
building indicate the movement route throughout 
the intervention. These walkways allow users / pe-
destrians to access the housing units and ‘flexible’ 
spaces in a linear fashion. Even though these routes 
are integrated within the building, it should still be 
considered as a semi-public entity.

‘Flexible’ space (Rail Sleepers) 

The Rhodesian Teak timber sleepers (recycled from 
shunting yard) used for flooring, indicate the ‘flex-
ible’ space on first-floor level. Panels are light (con-
sidering pre-cast concrete) and offer the building’s 
users the opportunity to move these panes to differ-
ent locations. Thus, allowing the user to determine 
the geometry and layout of spaces according to 
personal needs. These ‘flexible’ spaces are provided 
with services throughout the intervention, allowing 
for various different programs in a response to ever 
changing social needs.    

The intention of the design is to maximise public 
exposure to the production process, allowing pe-
destrians to meander through the intervention and 
experience the process of production firsthand 
(workshops). The separation of the ‘blocks’ (see p. 
101) encourages movement and diminishes a psy-
chological threat of passing through the building. 

fig.  122   stair location

housing

housing

housing

new pedestrian route

-  vertical access / stairs in tower structure
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quantity available: > 1600
used for flooring: = 716 

rebacca station

po
ss

ib
le 

se
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‘rebacca park’

‘rebacca park’

industrial environment

taxi stop

vehicle 
disassembly 

plant

central courtyard space

central courtyard space

exhibition / informal retail

retail / 
market

hollow-core precast concrete 
panels signify movement route 
throughout building (experienc-
ing the production process)

Stairwells located in tower 
structure. All vertical access 
routes are located next to 

housing units

Rhodesian Teak rail sleeper 
sawn in half; to be used as 
flooring units (weathered 

surface facing down)

adjustable flooring panels 
(sawn rail sleepers) 

ve
rti

ca
l a

cc
es

s

‘flexible space’

‘flexible space’
‘flexible space’

exhibition

‘flexible space’

existing

‘flexible space’

ve
rti

ca
l 

ac
ce

ss

ve
rti

ca
l a

cc
es

s

block A

block B block C

block D

block E

block F
fig.  123   axonometric illustrating 
circulation routes throughout 
intervention (view from northwest)
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Services & Environmental response

fig.  124   heat extraction concept

1

2

3 4
5

6

7

8

9

11

10

Rain

Rain water  catchment 
next to existing concrete 

foundations

Temporary storage 
of rain water

Filter of harvested 
water

Filtered water mechani-
cally pumped to upper 
storage tank

Harvested water used 
for various different 
purposes (irrigation; 
solar-water-heaters; 
cleaning etc.)

note: SWH facing northern sun 
(24 o inclined angle)

Hot water from SWH to feed cop-
per pipes in ‘heat-transfer-box’ 

‘Heat-transfer-box’ causes an 
air draft (hot air that rises) 

‘Heat transfer box’ consists 
of a highly insulated wall 
enclosure with a void allow-
ing air to pass through. This 
void is partially filled with 
copper pipes, allowing heat 
to be transferred to the void.

Hot air from build-
ing extracted

Harvested water 
feeding Solar-Water-
Heater (SWH)

A Similar Process
As with the illustrated heat extraction method, the 
concept of providing the building with fresh cool 
air works on a similar fashion. However, instead of 
the copper pipes being filled with warm water (from 
SWH); the pipes will be filled with a cold liquid / gas. 
This causes an air draft moving down (cold air falls)

Main service pipes are exposed above ground level 
allowing for easy access. These pipes host various 
services (electricity, water, sewage etc.) 
The exposed service pipes allow for easy adaptation 
and forms a vital part of the architectural language. 
These services are located throughout the entire in-
tervention, allowing for programme alterations. 

With reference to p. 103

Exposed Services (see p. 103)
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existing

heat extraction ducting

fresh air inlet
rain water pipes (rwp)

main service pipes suspended above ground

to existing sewer structure 

(excavated)

to existing sewer 
structure (excavated)

fall 1:80 - fall 1:80

fall 1:80

fall 1:80

5000 litre rainwater harvesting tanknote: all exposed piping to be painted 
with a ‘deep red’ colour

Ductile Iron pipes currently stored in 
existing warehouses (various shapes 
and sizes)

rainwater catchment (pumped to harvesting tank)
rainwater catchment trench (pumped to harvesting tank)

rainwater catchment

fig.  125   axonometric of services 
throughout intervention (view 
from northwest)

Piping
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Housing & Structure

‘plug-in’ housing modules

‘plug-in’ housing modules

seating

‘plug-in’ 
housing 
modules

vertical access

water harvesting tower

bridge leading to rebecca station

vertical access

50 x 25mm cold rolled rectangular 
tube @ 900 c.c (purlin & portable 
frame bracing)

12mm diam.  steel rods  
for lateral bracing

12mm diam.  steel 
rods for lateral 
bracing

50 x 25mm cold rolled rectan-
gular tube @ 900 c.c (purlin & 
portable frame bracing)

vertical access & water 
harvesting tower

‘green-wall‘ (creeper)

‘green-wall‘ (creeper)

rain-water-pipe

hollow-core pre-cast 
concrete panels

rain-water-pipe

rain-water-
pipes

existing warehouse used for 

storage of recyclable waste

exposed service pipe

fall 1: 4tree planter

tree planter

fall 1: 4

exhibition

semi-public walk route

‘flexible’ - space (design studios? offices? services?)

workshop

exhibition

Clematis brachiata
‘Traveller’s Joy’

Jasminum multipatitum
‘Starry Wild Jasmin’

workshop 

fig.  126   housing modules & structure
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283 m2

764 m2

508 m2

= 3612 m2

220 m2

645 m2

611 m2

581 m2

A

B
C

=  283 + 611 + 764 + 508 + 581 + 220+ 645

D

E
F

G

quantity available:  4 x 903 m2  
=  3612 m2

A + B + C + D + E + F + G

Steel sheeting from existing warehouses:

Skin

Heteropyxis natalensis
‘Lavender tree’

Heteropyxis natalensis
‘Lavender tree’

Celtis africana
‘Witstinkhout’

Peltophorum 
africanum
‘Huilboerboon’

Dombeya rotundifolia
‘Wild - pear’

existing

fig.  127   recycled steel sheeting from exist-
ing warehouses (view from northwest)
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Drawings

fig.  128   axonometric of proposed intervention 
(view from southwest)
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fig.  129   axonometric section of access route
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fig.  130   Site Development Plan
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fig.  131   Ground Floor: structure & movement
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movement
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new landscaping
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new tree planter in 
existing foundation
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covered walkway

exhibition

in
fo

rm
al 

re
ta

il

ve
hi

cle
 d

isa
ss

em
bl

y p
lan

t

social /
services

exhibition

courtyard
courtyard

rebecca park

rain water trench

rain water trench for harvesting

rain water trench
rain water trench

walkway 

to rebecca 

station

walkway to 

taxi stop

rain water trench

rain water trench

rain water trench

rain water trench

workshop
workshop

covered walkway

covered walkway covered walkway (workshop labourers)

covered walkway (workshop labourers)

covered walkway

forklift route

workshop new foundation
with screed

planter box for 
creeper

planter box for 
creeper

service pipe to existing sewer structure 

(excavated) fall 1:80

service pipe to existing sew
er structure (excavated) fall 1:80

forklift route
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in
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stairs

stairs

stairs

service pipe exposed above ground (fall 1:80)

existing warehouse to be 
used for storage purposes‘cut’ parallel to new axis
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fig.  132   First Floor: structure & movement
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fig.  133   Roof plan
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Physical Model

fig.  141    southern facade from courtyard
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