IT VAN PRETORIA
Y OF PRETORIA -
HI YA PRETORIA

s ol 5

proximity

vertical agriculture the old pretoria west power station



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA

to my family
whom i love very much

to my grandfather
who loved me very much

to my friends
this world is ours.



By Calayde Davey

Course Coordinator
Arthur Barker

Study Leaders
Arthur Barker
Nicholas Clarke

Submitted in partial fulfilment of the requirements
for the degree of
Magister in Architecture (Professional)

Faculty of Engineering, Built Environment and
Information Technology

University of Pretoria, Department of Architecture
November 2010

© University of Pretoria



IVERSITEIT YAN PRETORIA
I

IVERSITY OF PRETORIA
NIBESITHI YA PRETORIA

........... dedication.........iii

INnd

list of figures.....8

abstract.......... 12

proximity.......... 13

preface......... 14

chapter one: greater proximities......... 17

21st century urgent urban challenges ......... 18

proximities of our current world ......... 20

challenges......... 22

progression of architecture......... 24

integration of industry and production......... 26

21st century urgent human challenges......... 28

food shortage......... 30

land shortage......... 32

research methodology and aims......... 34

chapter two: nearer proximities......... 39

context and discovery of site......... 40

location......... 42

access......... 43

context studies....... 44

chapter three: immediate proximities......... 63

historical analysis......... 64

heritage position......... 72

site analysis ......... 74



UNIVERSITEIT YAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

o
chapter four: culture and industry......... 81 Ej
St
productive landscape......... 81
productive society......... 84
productive building........ 90

hydroponic food factory......... 92

chapter five: design development......... 97
urban response......... 98

historic referencing......... 100

accommodation......... 102

form......... 106

materials......... 110

building workshop......... 116
living building......... 120

chapter six: intimate proximities......... 123
structure......... 124
unravel......... 128

breathe......... 130

chapter seven: design conclusions......... 133
existing structure ..... 134

plan drawings......... 136

sections, details and other drawings......... 148
models......... 156

reflection......... 163
appendix......... 164

hydroponic indoor crops......... 166

estimate retail values......... 168

mushroom requirements....... 168

tomato requirements............. 170

water energy............. 172

biomass............. 175

resource schedule............. 176

energy potential............. 177

references......... 178



figures

Cover: Proximity. [Author, 2010].

Figure 1: Investigation topics that inform
the development of the project. [Author,
2010].

Figure 2: Investigation material that guides
the development of the project. [Author,
2010].

Figure 3: Cities with populations over 1
million, 2006, adapted from Wikimedia
Commons.[Author, 2010].

Figures 4: Predicted megacities of the
future, adapted from http://io9.com.
[Author, 2010].

Figure 5: Architectural progression is
informed by the discovery of new future-
orientated roles. [Author, 2010].

Figure 6: Transitions of industrial conditions
within an urban setting from pre-modern to
the 21st century. [Author, 2010].

Figure 7: Projected losses in food
production due to climate change by 2080,
adapted from Eickhout et al, 2009:46.
[Author, 2010].

Figure 8: Similarities of global conditions to
conditions in Gauteng, adapted University
of Pretoria, Department of Environmental
Affairs. [Author, 2010].

Figure 9: Graphic indicates the land use
per capita for crop and food production.
[Author, 2010].

Figure 10a and 10b: Important interviews.
[Author, 2010]

Figure 11a: Site location of the Old Pretoria
West Power Station in context to Pretoria,
City of Tshwane. [Author, 2010].

Figures 11b and 11c: Pretoria West - study
area defined from background studies and
greater proximity studies. [Author, 2010].

Figures 12 and 13: Analysis. [Author, 2010].

Figures 14a and 14b: Passengers - Rebecca
train stop. [Author, 2010].

Figures 14c: Freight. [Author, 2010].
Figures 14d: Coal. [Author, 2010].

Figures 14e: Taxi’'s on Buitekant Street.
[Author, 2010].

Figures 14f: Access by private car. [Author,
2010].

Figures 15a: Mixed-use light industry and
residential. [Author, 2010].

Figures 15b: Mixed-use commercial and
residential. [Author, 2010].

Figures 15c: Mixed-use rentals. [Author, 2010].

Figures 15d, 15e, 15f: Presence of the power
station.[Author, 2010]

Figures 15e: Mixed-use light industry and
residential. [Author, 2010]

Figures 16a, 16b and 16c: More affluent areas.

[Author, 2010].

Figures 16d: Signs of dilapidation and neglect.
[Author, 2010].

Figures 16e: Potential for great vegetated
urban spaces. [Author, 2010].

Figures 16f: Hidden poverty. [Author, 2010].
Figure 17: Panoramic view from the Power

Station towards city of Pretoria. [Author,
2010].

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Figure 18: Looking down Mitchell street
towards Pretoria West. [Author, 2010].

Figure 19: Looking down Mitchell street
towards Pretoria CBD showing the close
proximity of the sector to the Pretoria CBD
(background). [Author, 2010].

Figure 20 : Panoramic view from the corner
of Mitchell street and Buitekant street.
[Author, 2010].

Figure 21 : View from the railway bridge
towards the east. [Author, 2010].

Figure 22 : The corner of Mitchell street
and Buitekant street, [Author, 2010].

Figure 23: Density and distance mapping.
[Pretoria West Framework, 2010].

Figure 24: Result and vision. [Pretoria West
Framework, 2010].

Figure 25 : Housing mapping,
understanding the density of housing in the
sector and Mitchell street. [Pretoria West
Framework, 2010].

Figure 26: Pedestrian movement across
Mitchell street towards the Power Station.
[Pretoria West Frawework, 2010].

Figure 27: Work area, understanding the
heritage value of Pretoria West. [Pretoria
West Framework, 2010]

Figure 28: Site drawing. [Author, 2010].

Figure 29: Site figure ground, built fabric
and footprints on the site. [Author, 2010].

Figure 30: Rich vegetated landscapes
around the ash ponds. [Author, 2010].

Figure 31, 32: Abandoned buildings
overtaken by nature. [Author, 2010].

Figure 33a, 33b: Building stock. [Author, 2010].
Figure 33c: Spaces. [Author, 2010].

Figure 33d: Station-B and the conveyor. [Author,
2010].

Figure 33e, 33f, 33g: Thriving landscape.
[Author, 2010].

Figure 34: View from west, looking across the
lake. [Author, 2010] .

Figure 35: Industry boom [Engelbrecht et al,
1952:103].

Figures 36-39: Historic aerial photos. [University
of Pretoria Van Der Waal Collection, images
enhanced by author, 2010].

Figure 40: The edge condition is still there
today.[Department of Geography, University of
Pretoria, images enhanced by author, 2010]

Figure 41a: Current power station. [Author,
2010].

Figure 41b: Urban byway. [Author, 2010].

Figure 41c: The historic city edge. [Author,
2010].

Figure 42: Pretoria West Power Station. [Author,
2010].

Figure 43: Site context plan. [Author 2010].
Figure 44: Site context aerial [Author 2010].
Figure 44: Site context aerial [author 2010]
Figure 45 : On top of the bunker. [Author, 2010].

Figure 46,47: Steel steps down to Buitekant
street. [Author, 2010].

Figure 48 : The power process. [Pretoria West
Framework, 2010].



Figure 49: The bunker hidden by the
landscape. [Author, 2010].

Figure 50: The bunker is buried by
vegetation. [Author, 2010].

Figure 51: The area in front of the bunker
has already been cultivated informally.
[Author, 2010].

Figure 52: Acknowledging the existing.
[Author 2010].

Figure 53: Elbe Philharmonic Hall, Germany,
[online] available at http://cubeme.
com/blog/2007/05/01/river-tunes-elbe-
philharmonic-hall-by-herzog-de-meuron/,
obtained 11 October 2010.

Figure 54: Extension on the existing.
[Author, 2010].

Figure 55: Lyons Opera House, France,
[Jean Nouvel, 2002:24, TeHeues].

Figure 57: Inviting streetscape into
building. [Author, 2010].

Figure 58: St Jobsveem,

Netherlands, [online] at http//:www.
worldarchitecturenews.com/
index.php?fuseaction=wanapplin.
projectview&upload_id=1906, obtained 2
October, 2010.

Figure 59: Pierce with new & envelope
streetscape. [Author, 2010].

Figure 60: St Caterina, Spain, [online]
available at http://www.flickr.com/photos/
roryrory/3325313573/, obtained: 11
October 2010.

Figure 61: St Caterina, Spain, [online]
available at http://www.flickr.com/photos/
roryrory/3325312817/, obtained: 11
October 2010.

Figure 62: Circa 1952, hidden historic
edge. [Masut, 2010].

Figure 63: Hidden production - industry
inaccessible and hidden from the urban
environment. [Author, 2010].

Figure 64: Substructures on site. [Author,
2010].

Figure 65: Superstructures on site.
[Author, 2010].

Figure 66: Basic framework proposal
for the site. [Pretoria West Framework,
2010].

Figure 67: Connection to Daspoort
system. [Author, 2010].

Figure 68: Fall and topography. [Author,
2010].

Figure 69: Forming part of the greater
landscape system and closing resource
loops.[Author, 2010].

Figure 70: Reconfiguring into an
agriculture CPUL. [Author, 2010].

Figure 71: Potential and vision. [Author,
2010].

Figure 72: Diagrams strategies of
creating a third landscape. [Author,
2010].

Figure 73: Cross-programming on plan.
[Author, 2010].

Figure 74: Cross-programming on
section. [Author, 2010].

Figure 75 & 76: Vertical agriculture
closing proximities between industry and
urban living by creating a third landscape
space. [Author, 2010].

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Figure 77: Catalytic potential of the vertical
farm to aid in the development of CPUL cities
in sustainable, resource-efficient urban cells.
[Author, 2010].

Figure 78: Closing resource loops within the
building as part of whole building design
strategy. [Author, 2010].

Figure 79: Building system illustrating the
bio-gas created from the excess bio-wastes,
converted into electricity. [Author, 2010].

Figure 80: Building rainwater system [Author,
2010].

Figure 81: Diagrams of hydroponic methods.
[Author, 2010].

Figure 82: Chicago, Blake Kurasek [online],
http://blakekurasek.com/ 2009, obtained 6
March 2010.

Figure 83: Pasona, Japan [online] available at
www.treehugger.com, obtained 6 March 2010.

Figure 84: South America [online], available
at www.verticalfarm.com, obtained 6 March
2010.

Figure 85: Pasona, Japan [online], available at
www.treehugger.com obtained 6 March 2010.

Figure 86: Frasers, Sydney [online] available
at www.sydneyarchitecture.com, obtained 6
March 2010.

Figure 87: Private Window Farms, New York,
[online] available at www.windowfarms.com,
obtained 6 March 2010

Figure 88: Hydroponic methods explained.
[Author, 2010].

Figure 89: Return on investment - building for
production and profit. [Author, 2010].

Figure 90: Ordering crop production to suit
conditions of the old coal bunker. [Author,
2010].

Figure 91: Estimating building footprint
[Author, 2010].

Figure 92: Electric potential of the building
[Author, 2010]

Figure 93: A comparison of the new
hydroponic building in footprint and heights
to the footprints and heights proposed by
Vertical Farm. [Author, 2010].

Figure 94: Diagrams showing barrier
condition. [Author, 2010].

Figure 95: Diagrams showing the barrier
condition removed. [Author, 2010].

Figures 96,97: Referencing elements.
[Author, 2010].

Figures 98,99: Referencing movement.
[undated aerial photograph from Mr. Masut,
adapted by author, 2010].

Figure 100 & 101: Typical cross-section
the proximity of the various programs and
accommodations. [Author, 2010].

Figure 102: Building in context. [Author,
2010].

Figure 103: Massing diagrams. [Author,
2010].

Figure 104: Hydroponic food factory energy
systems diagrams. [Author 2010].

Figure 105: Circulation diagrams. [Author
2010].

Figure 106: Building concept. [Author,
2010].



figures

Figure 107: Fly ash masonry [online]
available at http://ambinova.com/wp-
content/uploads/2009/01/ambinova-0007.
jpg&imgrefurl, obtained 1 October, 2010.

Figure 108: Glass aggregate concrete,
[online] available at www.transmaterial.com,
obtained 1 October, 2010.

Figure 109: Cast in-situ fly-ash concrete
[online] available at http://woodburydb.
wordpress.com/2010/01/page/9/, obtained 5
September 2010.

Figure 110: Twin-wall polycarbonate [online]
available at http://www.toppcsheet.com/
Triple-wall-polycarbonate-hollow-68.html,
obtained 2 September 2010.

Figure 111: Polycarbonate structural

floor [online] available at http://
www.100percentdesign.co.uk/page.cfm/
Action=Exhib/ExhiblD=2295, obtained 27
September 2010.

Figure 112: Bioplastic panels, strips, tubes
and fixtures [online] available at http://www.
kotaku.com.au/2010/09/consoles-from-
cashews/ obtained 2 September 2010.

Figure 113: Acrylic/bioplastic plumbing
fixtures [online] available at www.
verticalfarm.com, obtained 3 April 2010

Figures 114: Scaffolding in China and Japan
[online], available at www.tommcmahon.
net/2007/07/bamboo-scaffol, obtained 14
October 2010.

Figure 115: Greenhouses, Kyoto, Japan
[online] available at www.g-mark.org/award/
detail.html?id=35694&lang=en, obtained 14
October 2010.

10

Figure 116: Staff Housing, India [online]
available at wwwe.architecturebrio,com, obtained
18 October 2010.

Figure 117: Hand-made School, Bangladesh
[online] available at www.anna-heringer.com,
obtained 18 October 2010.

Figure 118: Structural Columns [online] at www.
koolbamboo.com/obra-bahia-1%20014.jpg,
obtained 19 October 2010

Figure 119: German-Chinese Pavilion, 2010,
Shanghai World Architecture Expo [online]
available at www.design-daily.com/wp-content/
uploads/2010/04/architecture-of-bamboo-7.jpg,
obtained 18 October 2010.

Figure 120 & 121: Diagrams of the opportunity
to experiment before construction commences.
[Author, 2010].

Figure 122: Live building workshop as testing
ground for bamboo construction for South
Africa, availble at http://www.bambuco.com.au/
image_library/images/POSTCARL.jpg, obtained
20 October 2010.

Figure 123: Live building workshop as testing
ground for bamboo construction for South Africa,
availble at http://www.paxinos.com.au/auspic.
html, obtained 20 October 2010.

Figure 124: Live building workshop as testing
ground for bamboo construction for South

Africa , availble at http://www.spiegel.de/
international/0,1518,691632,00.html obtained 20
October 2010.

Figure 125: Public art as awareness for
place, availble at http://designdestinations.
files.wordpress.com/2010/07/dsc_0303_2.
jpg?w=900, obtained 20 October 2010.

Figure 126: Public art as awareness for place,
availble at http://www.sweet-station.com/
blog/?p=928, obtained 20 October 2010.

%

A 4

UNIVERSITEIT YAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Figure 27: Lego Tower [online]
availble at www.sweet-station.com/
blog/?cat=145&paged=17 obtained 20
October 2010.

Figure 128: Existing site for the initial building
workshop concept. [Author, 2010].

Figure 129: Concept diagram for building
workshop scheme. [Author, 2010].

Figure 130: Conceptual sketches - building
workshop over bunker and tracks. [Author,
2010].

Figure 131 : Conceptual sketches - blurring
the edge of public and industry. [Author,
2010].

Figures 131: Off-set. [Author, 2010].

Figures 132: Working model. [Author, 2010].

Figures 133 i-v: Current methods of bamboo
connections. [Author, 2010].

Figure 134: Concept for structure. [Author,
2010].

Figure 135: Concept typical cross-section.
[Author, 2010].

Figures 136: Edgeless city. [Author, 2010].

Figures 137: Edgeless building. [Author,
2010].

Figures 139: Breathing building. [Author,
2010].

Figures 140: Flat retractable greenhouse
roofs [online] availble at www.
gothicarchgreenhouses.com, obtained 20
October 2010.

Figures 141: Bio-walls as part of working
spaces. [Author, 2010].

Figures 142: Productive urban landscapes.
[Author, 2010].

Figure 143: Typical lowest level of the bunker
[Author, 2010].

Figure 144 & 145: Typical sections of the bunker.
[Author, 2010].

Figure 146: Greater site plan. [Author, 2010].

Figure 147: Basement plans part one. [Author,
2010].

Figure 148: Basement plans part two. [Author,
2010].

Figure 149: Public plane. [Author, 2010].
Figure 150: New plane part one. [Author, 2010].

Figure 151a, 151b (opposite) and 152a, 152b
(above): New plane part two. [Author, 2010].

Figure 152: Section Drawing. [Author, 2010].
Figure 153: Typical details expressing
experiences of verticality and assembly of the
new living building. [Author, 2010].

Figure 152 (top) and Figure 123 (middle): From
concepts to result [author, 2010].

Figure 152: Section drawing. [Author, 2010].
Figure 153: Typical details expressing
experiences of verticality and assembly of the

new living building. [Author, 2010].

Figure 154 and 155: From concepts to result.
[Author, 2010].

Figure 156 and 157: From concept to result.
[Author, 2010].

Figure 158: The bus stops and market space.
[Author, 2010].



Figure 159 and 160: Typical details expressing
experiences of verticality and assembly of the new living
building. [Author, 2010].

Figure 161: Development of concepts to concrete
building. [Author, 2010].

Figure 162a and 162b: Photographs of the development
of the concept model - a building of frame and light.
[Author, 2010].

Figure 163: Typical details expressing experiences of
dissolving materials - elements of mass moving towards
elements of light. [Author, 2010].

Figure 164: Photograph of the working model. [Author,
2010].

Figure 165: Frame and construction of final mode.|
[Author, 2010].

Figure 166: Unfinished final model from above. [Author,
2010].

Figure 167a, 167b and 167c: Photographs of the
construction of the final model. [Author, 2010].

Figure 168: Typical details of the new living building.
[Author, 2010].

Figure 169a, 169b and 169c: Working models. [Author,
2010].

Figure 170: Collection of photographs of the construction
of the final mode.| [Author, 2010].

Figure 171: Finished final model eastern elevation.
[Author, 2010].

Figure 172: Finished final model western elevation.
[Author, 2010].

Figure 173: Finished final model - view towards station.
[Author, 2010].

Figure 174: Introducing new ideas - exhibition night
25th November 2010. [Author, 2010].

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W VYUNIBESITHI YA PRETORIA

Figure 175 and 176: Collection of photographs of the group
model - exhibition night, 25th November 2010. [Author, 2010].

Figure 177 and 178: Interest in Pretoria West. [Author, 2010].

Figure 179 and 180: Hydroponic food factory in context.
[Author, 2010].

Figure 181: Creating our future - looking towards a new legacy.

[Author, 2010].

Figure 182: Preliminary profits and building cost estimates.
[Author, 2010].

Figure 183: Mushroom occupation - part one [Author, 2010].
Figure 184: Mushroom occupation - part two. [Author, 2010].
Figure 185: Tomato occupation - part one. [Author, 2010].
Figure 186: Tomato occupation - part two. [Author, 2010].
Figure 187: Water energy - part one. [Author, 2010].

Figure 188: Water energy - part two. [Author, 2010].

Figure 189: Figure illustrating water consumption pattern.
[Author, 2010].

Figure 190: Compost requirements. [Author, 2010].
Figure 191: Resource schedule. [Author, 2010].

Figure 192: Latent energy potential. [Author, 2010].

11



12

Ham

IT YAN PRETORIA

¥ OF PRE
HI YA PRE

TOR
TOR

1A
1A

abstract

The thesis addresses the proximity of
contemporary global human issues to local
human issues and presents an architectural
solution. By identifying, exploring and drawing
closer the proximities between these global and
local issues, new solutions can be developed
for local application. There are new fields
created for architecture when we understand
and connect the proximity of objects of both
cultural and biophysical creation, and when
we understand and  build on our ever-
narrowing proximities between what has been
and what is to come. The narrowing global
conditions have direct implications on us as
individual human beings and our individual
local societies. These proximities have been
explored, developed, and resolved for local
application.  The resulting research field
for urban agriculture ultimately guided an
appropriate architectural response within the
city of Pretoria, South Africa.

Opposite - Definitions of proximity
[Oxford 2003, Princeton 2005]
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proximity

1. [n] the property of being close together
2. [n] the region close around a person or thing
3. [n] nearness in space or time or relationship

law of proximity

when two or more objects are close to each other,
they may be seen as a perceptual [virtual] unit
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preface

The study of the relationship between space
and time is all consuming - from our sciences to
our daily lives and interactions. The world we
live in is full of great and fascinating paradoxes
- we are growing increasingly closer to each
other and increasingly apart from each other;
we are interacting closer with nature and yet
we move away further from the “natural”. We
are moving closer to history and closer to our
future as we have the total ability to manage
our physical and metaphysical environments
ourselves.

The duty of architecture and the built
environment is to understand and interpret
physical and metaphysical role-players in
order to innovate responsibly - to investigate,
understand and connect issues that are
related but removed from each other. When
the proximity of such issues are drawn closer
and the issues start to overlap, new fields for
innovation are created. This thesis draws
closer the proximities of global issues to local
issues and develops an architecture within the
new field that they create.

The project is organic and process-orientated.
It is directed to both the past and the future.
The thesis is written in a narrative manner so
as to better relate the process involved in the
unfolding of the design solution - in a spirit
of discovery, exploration and progressional
fantasy.

Figure 1: Investigation topics that inform the
development of the project [author, 2010].
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