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GLOSSARY OF TERMS

The following terms and phrases used
in this study are understood as follows:

Acupuncture design: the design of spaces and forms with
a considered deliberation of how they are integrated in
and respond to a specific site in a manner that stimu-
lates a chain-like effect of developmental activities.

Ad hoc: decisions and actions taken based on current con-
ditions and urgent needs. Hence, adhocracy is a system
of organising and governing society using an ad hoc style
or philosophy.

African: a term used to refer to a people of African descent
as well as the cultural practices, built environments, ar-
tefacts and intellectual properties related to them.

African space: a built environment created by African peo-
ple or expressing an African motif in its physical mani-
festation.

Age of Access: refers to a period in human history whereby
the economy depends on the availability, quantity, qual-
ity and accessibility of information and the information
and communication technologies.

Agglomeration: the act of forming human relationships,
friendships and community ties in urban areas, which
often leads to socio-economic development.

Aggregation: the process by which people form social net-
works and establish means of circulating information,
goods and services with the aim of creating a livelihood.

Archigram: a group founded by architect Peter Cook, formed
in the 1960s and joined by avant-garde architects of the
Architectural Association in London.

Architectural design: the spatial and structural planning,
design and creation of architectural space and form
through the formalised design alignment of the built form.

Cluster: a group of buildings arranged closely together.
Coherence: the perception of visual order in urban forms
and spaces.
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Collaborative design: the application of skills and site inte-
gration and interventions created through collaborative
design processes to reflect cross-disciplinary design in-
terpretations.

Community: the collective way of living of a group of peo-
ple which balances the individual attributes and philoso-
phy of each group member and the shared values that
facilitate the survival and growth of the group.

Community engagement: the process by which commu-
nity leaders, community members and other relevant
stakeholders utilise means of communication so as to col-
laborate and co-operate for the purpose of applying a
collective vision for the development of a community.

Complexity: the quality of a place that evokes visual rich-
ness as a result of the diversity and variety of urban
physical elements and forms.

Complex system: a network consisting of numerous varied
and self-sufficient but interdependent and interrelated
components joined through many interconnections.

Consolidated design: a design solution which results from
combining the positive aspects of a range of design so-
lutions.

Context specific: architectural work generated from a broad-
er understanding of relevant historic and contemporary
practices, activities, cultural identity, economic standing,
precedents, physical site and other related design inform-
ants.

Continuity: the visual and physical linkages between streets,
buildings and spaces.

Densification: the process of creating an integrated urban
environment in a manner that ensures better living con-
ditions for a growing number of people.

Design: the process by which spaces and forms are articu-
lated, analysed, extrapolated, resolved, systematised and
visually represented towards an established purpose of
function and aesthetics.

Design professionals: a term used in this study to refer to
urban designers and architects whose visual-spatial skills
can be utilised in visual research.

Diversity: refers to the conditions in and the ability of ur-
ban environments to support a variety of human activi-
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ties that enrich the urban experience and improve the
quality of living conditions.

Domestic activities: activities related to the household or
the running of a home.

Enabling environments: interrelated physical and other in-
frastructures, built environments, culture, laws, policies,
information and communication technologies and orga-
nisations that must be in place to facilitate the socio-eco-
nomic development of people and communities living
in informal settlements.

Enabling infrastructure: the physical and systematic facili-
ties and structures that give societies or enterprises the
means to operate, grow and thrive.

Enclosure: the level of perceived boundaries used to de-
fine public spaces and streets, using trees, buildings,
walls and other elements.

Ethical capitalism: the view that a moral imperative for the
betterment of humankind is an intrinsic attribute of capi-
talism, since it originated from providing good services
and products. Honesty, trust and transparency are the
fundamentals of establishing and growing business op-
erations.

Euclidean geometry: a geometry with rectilinear and regu-
lar shapes as opposed to fractal and irregular geometry.

Fine-grained urban fabric: urban structures with small ur-
ban blocks and consequently with more streets.

Flows: the action of moving from one place to another to
serve a specific purpose, as well as the circulation of peo-
ple, objects, information and suchlike, necessary for the
proper and efficient operation of society and the eco-
nomy.

Fractal: organically shaped network of pedestrian and ve-
hicular routes resulting from the ad hoc layout of an in-
formal settlement.

Fragments: ad hoc and often irregularly shaped houses, spaza
shops, buildings and the resulting open spaces in an in-
formal settlement.

Fragmentation: the process by which people in informal
settlements demarcate their land portions and define
their spaces of habitation in an ad hoc manner.



Fourth world: the human settlements and their economies
which are not regulated by a government of a country.

Globalisation: the process by which a community or an
enterprise grows to the level of operating on an interna-
tional scale.

Home-based enterprises: refers to businesses which are
operated from the business owner’s home.

Human scale: the sizing and proportioning of urban spaces,
forms, features and elements to match and relate to the
human body.

Information Age: a period in human history whereby the
economy is centred on information and communication
technologies rather than traditional industrialisation.

Informationalisation: the process by which an economy de-
pends more and more on information as a resource rather
than on industrialisation.

Informational capitalism: a political and economic system
in which the state entrust for-profit organisations to uti-
lise information as means, capital asset and item to op-
erate and control a country’s industry and trade.

Informal settlement: a human-made place for the habita-
tion of people, created and expanded through adhocracy.

Kampung: an Indonesian word for a village or informal set-
tlement.

Khutsong Section: an informal settlement used as a study
area in this study to demonstrate the application of the
visual research method by urban designers and archi-
tects in solving spatial problems in informal settlements.

Knowledge-based economy: an economy that depends on
the communication, circulation, availability, accessibil-
ity, quantity and quality of information rather than on
resources of production.

Legal: that which is regulated by and permitted by law of
state.

Legibility: a sense of orientation that makes it easy for peo-
ple to navigate an urban space.

Lekgotla: a Sesotho word for gathering space, usually lo-
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cated under a tree, for community meetings and court
cases.

Lisangu: an Nguni word for a designated space near the main
entrance to an Nguni homestead, where males gather
around a fire in the evening while keeping a lookout for
intruders.

Mabhalane: an Nguni word which can be translated as “sec-
retary” whose role is to type letters and record and cir-
culate minutes during council and community meetings.

Memorability: the condition of a place created by the at-
tributes of physical spatial elements and their arrange-
ment that make it recognisable and distinct.

Micro-scale: a very small scale as relates to size and meas-
ure of occurrence.

Modernism: a collective artistic and architectural approach
to simplify forms to the essence of function, influenced
by industrialisation in the 1900s.

Motif: a recurring or dominant architectural design con-
cept, idea, intent, motive, theme and leitmotif that drives
the creation of space and form.

Network: a structure or web or group of interconnected
people or things.

Nguni: the group of people including AmaZulu, AmaXhosa,
AmaSwazi, AmaNdebele, BaSotho, BaTswana, Ama-
Tsonga, AmaShangaan, AmaVenda and BaPedi, also
known as those who speak Bantu languages.

Node: an area that connects the flow of traffic, informa-
tion, money and suchlike, resulting in a concentrated
activity zone.

Pedestrianisation: the process of planning, designing and
creating streets for the use of pedestrians only, or that
prioritises the use of pedestrians over motor vehicles.

Pedestrian-oriented: urban spaces that are created to prio-
ritise pedestrian traffic over motor vehicle traffic.

Place-making: the process of creating spaces with context
inspired and informed characteristics, features and iden-
tity, with the aim of promoting the well-being of people.

Plug-in infrastructure: infrastructure which provides serv-
ices, structures or facilities at strategic locations so as to
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be used for the operation and sustainability of commu-
nities and enterprises.

Precinct: a spatial zone or region known for a particular
social or political or cultural or economic activity that
gives a unique identity to an urban area.

Private activities: relationship-building activities which
occur successfully or comfortably in private spaces.

Private space: a defined or enclosed space with walls or
other forms of spatial boundaries, owned or controlled
by an individual or household and not accessible for
public use.

Public activities: relationship-building activities which oc-
cur best or comfortably in public spaces.

Public space: a space that is generally accessible and open
to people, articulated to promote the interrelation of so-
cial and economic activities.

Relationship-building activities: day-to-day human actions
and interactions that promote the formation of friend-
ships, social relationships and community ties to ensure
human survival.

Representation: the illustrative way of depicting, portray-
ing and describing ideas and information.

Segmentation: the process by which people establish mi-
cro-scale enterprises that specialise in providing serv-
ices and goods which are in demand in specific locations,
and have the potential to grow.

Semi-private space: an open or enclosed space with access
control and not accessible to the public, but accessible to
residents in a cluster of buildings and associated people
only.

Semi-public space: an open or enclosed space around pri-
vate spaces with limited access to the public.

Scaling: the process by which people adjust the way they
live, work and relax to suit the conditions or situations
of their current physical context and socio-economic
dynamics.

Shack: a place of habitation which is usually built as a tem-
porary and rough-looking structure, using recycled and
new materials.

Stkhulu: an Nguni word which may be translated as “chief”,
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used to refer to a ruler who is ruling on behalf of a king
over a demarcated zone known as sigodzi, and who car-
ries the responsibility of allocating land, resolving dis-
putes, and supervising development in his territory.

Site-specific: architectural work generated from the unique
attributes and features of a particular place, and which
therefore exists symbiotically with that place.

Social Age: a period in human history whereby the economy
and development of society is based on social relation-
ships and the technologies which facilitate these rela-
tionships.

Social capital: refers to the economic and societal benefits
of community ties, friendships and other human rela-
tionships.

Socio-economic activities: activities which are related to the
interaction and integration of social and economic un-
dertakings.

Socio-spatial: built environments and how they relate to
the life, work and recreation of people.

Socio-technical: the integration of human activities or be-
haviour with the built environment, technology and in-
frastructure.

Socially responsive design: the integration of social rela-
tionships and historical and local neighbourhood iden-
tity references in the planning, design and creation of
spaces and forms.

Spatial domain: a room or bounded/defined area control-
led or owned by a particular individual, household, or-
ganisation, community or government.

Space of flows: the physical or virtual environment de-
signed to enable and support the circulation of people,
goods and information.

Space of places: the man-made environments suitable for
people to live, work and relax on a daily basis.

Spaza: a South African vernacular neologism referring to
small subsistence retailers informally established and
operated in townships and informal settlements.

Spirit of place: the quality of a space that makes it distinct
and memorable as a result of its natural setting and/or
human-made spatial interventions.

Street: a circulation space used as a public pathway or road
bordered by buildings and houses on one or both sides.
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Support structure: an architectural system or interface
which facilitates context-based re-use, reinvention and
resilience for its users.

Sustainability: the ecologically-friendly process of creating
and improving social, economic and environmental sys-
tems that encourage and enable human creativity, con-
nections, communication, collaboration and cooperation
towards an abundance of resources.

Sustainable urban neighbourhood: the social and economic
well-being of a specific urban area inhabited by a well-
networked group or community of people, whose rela-
tionship with the physical environment is symbiotic and
harmonious.

Systems design: the process of interrelating and intercon-
necting urban and architectural elements and features
to satisfy specified requirements and relate to a certain
context in order to create holistic built environments.

Tertiarisation: the process by which an economy develops
dependency on services rather than on manufactur-
ing.

Threshold: the transitional space crossed when moving
from one room to another or from one distinct space
within perceived boundaries to another.

Tidiness: refers to a well maintained, orderly and clean ur-
ban space.

Tindvuna: an Nquni word which may be translated as “tribal
councillors” or “headmen”, whose responsibility it is to
advise the chief on any community related matters.

Township: an urban environment predominantly inhabited
by people of African descent in South Africa, historically
designated to urban peripheries by the Apartheid gov-
ernment.

Transparency: the degree to which human activity beyond
a public space or street edge can be seen or perceived by
people.

Ubucub’obuhle buhamba ngabubili: an Nguni figure of speech
which may be translated as “good waxbills go in pairs”,
expressing the idea that it is better to be helped by an-
other person than to do things alone.

Ubuntu: an Nguni word for the expression of human re-
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spect, hospitality and kindness in social relationships,
business dealings, artefacts and human-made space.

Umgijimi: an Nguni word which may be translated as “mes-
senger”, whose role is to circulate information as in-
structed by the chief and tribal councillors.

Umuntu ngumuntu ngabantu: an Nguni figure of speech
which may be translated as “I am because you are”, im-
plying that a person gains his or her humanity from the
help of others.

Upgrading: the process whereby the socio-economic po-
tential of an informal settlement is realised through mak-
ing spatial and infrastructural changes and improve-
ments.

Urbanisation: the processes whereby people settle in very
close proximity to each other as opposed to a rural set-
tlement pattern, and the associated closely related built
environment, infrastructure and technology.

Urban design: a process by which a context-based position-
ing of urban elements on a certain site is planned and
designed to achieve cultural relevance, sustainability and
design resonance.

Urban open space: refers to both the natural landscapes
and the man-made open spaces around buildings used
as circulation spaces as well as spaces for social and rec-
reational activities.

Urban spatial strategy: a master plan or plan of action and
its supplementary policy towards an established urban
spatial development vision.

Urban structure: the physical layout and arrangement of
urban forms and spaces for specific uses.

Visual assessment: the analysis and evaluation of spatial
relationships using graphical illustrations.

Visual research: a systematic use of graphical illustrations
to investigate spatial matters so as to reach new conclu-
sions and establish new understanding.

Visual-spatial: that which is related to the ability of the
human brain to perceive, articulate and express spatial
relationships.
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ABBREVIATIONS

Available as a fold-out page at the end of the document

ABET:  Adult Basic Education and Training

BNG: Breaking New Ground Policy 2004

DHS: Department of Human Settlements

ICT:  Information and Communication Technology

KIP:  Kampung Improvement Programme

NBR: National Building Regulations

NDAO: National Delivery Agreement Outcomes

NDHS: National Department of Human Settlements

NDP: National Development Plan Vision 2030

NGI:  National Geo-spatial Information

NUSP: National Upgrading Support Programme

PNC on ISAD: Presidential National Commission on
Information Society and Development

RDP:  Reconstruction and Development Programme

SABS: South African Bureau of Standards

SACN: South African Cities Network

SANS: South African National Standard

SLE:  Sustainable Livelihoods Foundation

SMMEs: Small Medium and Micro Enterprises

SSA:  Statistics South Africa

SUSS:  Sustainable Upgrading Spatial Strategy

UISP:  Upgrading of Informal Settlements Programme
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ABSTRACT

In South Africa there are many informal settlements experi-
encing worsening socio-economic living conditions, along
with associated environmental and urban open space degra-
dation. These socio-spatial problems have increasingly at-
tracted attention and responses from the South African gov-
ernment and researchers. Urban designers and architects as
design professionals can make use of their visual-spatial skills
to play a leading role towards developing sustainable and
enabling urban open spaces in informal settlements. This
study employed visual assessment as a tool for urban design-
ers and architects to address socio-spatial problems in infor-
mal settlements. A visual research methodology was explored,
using Khutsong Section informal settlement as a vehicle so
as to formulate a generalised approach to the upgrading of
informal settlements. The study area, Khutsong Section, is
located in Ivory Park township within the City of Johannes-
burg.The visual-spatial design process gained from the con-
text of the study, visual analysis and interpretation of prec-
edents as well as the analysis and understanding of the study
area. The context-informed and -driven urban open space
design process resulted in an integrative and consolidated
spatial solution for Khutsong Section. The understanding ob-
tained of specific socio-economic activities imbedded in pre-
vailing spatial elements and features in informal settlements
has a broader applicability in the urban design and architec-
ture professions. Therefore, the application of the visual re-
search method in this study contributes towards positioning
urban designers and architects to be visionaries and pioneers
in the sustainable upgrading of informal settlements.



8§ — EMMANUEL NKAMBULE

LIST OF FIGURES

Part 2.1

A VISUAL ESSAY OF SCENES FROM CHILDHOOD
1.001 Drawing: I was born in car on the way to the hospital
—1983. Medium: Ink free-hand sketch from memory. 64
1.002 Drawing: My uncles sitting in the shade of a tree and
me kneeling as a gesture ofrespect when talking to them
— late 1980s to 1995. Medium: Ink free-hand sketch from
memory. 64
1.003 Drawing: A family meeting in a beehive-shaped house
—1983-1995. Medium: Ink free-hand sketch from memory. 64
1.004 Drawing: My uncles, cousins and me around a fire-
wood stove in a kitchen — late 1980s to 1995. Medium: Ink
free-hand sketch from memory. 65
1.005 Drawing: My uncle’s wife doing laundry at a river
while my cousins and me playing ‘grass sliding’ — late
1980s to 1995. Medium: Ink free-hand sketch from memory.
65
1.006 Drawing: My cousins and me as boys socialising, sit-
ting on rocks under a tree — late 1980s to 1995. Medium:
Ink free-hand sketch from memory. 65
1.007 Drawing: My cousins, friends and me playing foot-
ball - late 1980s to 1995. Medium: Ink free-hand sketch from
memory. 65
1.008 Drawing: My cousins, friends and me swimming on
avery hot day — late 1980s to 1995. Medium: Ink free-hand
sketch from memory. 66
1.009 Drawing: My cousins, friends and me sliding down
slippery river bedrock, where I almost lost my life — 1995.
Medium: Ink free-hand sketch from memory. 66
1.010 Drawing: My uncles, cousins and me planting maize
— late 1980s to 1995. Medium: Ink free-hand sketch from
memory. 66
1.011 Drawing: My cousins and me slaughtering a sheep

Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

for a family ancestral ritual — late 1980s to 1995. Medium:
Ink free-hand sketch from memory. 66
1.012 Drawings: My cousins and me sitting around a fire
on a cold day, and sitting under a tree on hot day, watch-
ing a flock of sheep nearby — late 1980s to 1995. Medium:
Ink free-hand sketch from memory. 67
1.013 Drawing: The urban settlement in Mbabane, where I
stayed between 1996 and 2003. Medium: Ink free-hand
sketch from memory. 67
1.014 Drawing: My cousin getting married in the kraal - late
1980s to 1995. Medium: Ink free-hand sketch from memory. 67
1.015 Drawing: My uncle’s funeral — 1995. Medium: Ink free-
hand sketch from memory. 67
1.016 Drawings: The use of semi-public spaces in the rural
informal settlement. Medium: Ink free-hand sketch from
memory,. 68
1.017 Drawings: People seated in front of a local grocery
store in rural and urban informal settlements. Medium:
Ink free-hand sketch from memory. 68
1.018 Drawing: My uncle’s homestead where I was born
and brought up — 1983-1995. Medium: Ink free-hand sketch
from memory. 68
1.019 Drawings: The use of public spaces in the rural infor-
mal settlement —late 1980s to 1995. Medium: Ink free-hand
sketch from memory. 68
1.020 Drawings: The use of semi-private spaces in the rural
informal settlement —late 1980s to 1995. Medium: Ink free-
hand sketch from memory. 68
1.021 Drawing: Spatial layers in my uncle’s homestead:
public, semi-public, semi-private and private —late 1980s
to 1995. Medium: Ink free-hand sketch from memory. 68

© University of Pretoria

PHOTOGRAPHS OF RURAL AND URBAN INFORMAL
SETTLEMENTS WHERE | GREW UP
1.022 Photograph: A winding road through wattle forests
planted by local residents of Mabeleni, opens up to this
memorable view — late 1980s to 1995. 69
1.023 Photograph: This area is called Mabeleni to mean that
there is plenty of food because the soil is good for agri-
culture and the area boasts many rivers, streams and
springs — late 1980s to 1995. 69
1.024 Photograph: This is the dusty road the author walked
as a child to school and back. It meanders around hills,
climbs over mountains and crosses many rivers — late
1980s to 1995. 70
1.025 Photograph: A view to the Dutch mission school
where the author attended primary school in 1991, near
the school is a cattle dip-tank where the author used to
dip his uncle’s herd of cattle once a week. 69
1.026 Photograph: A sunset of this quality brings comfort
to the residents of Mabeleni, a land of many wattle for-
ests, hills, rivers and rocks — 2014. 70
1.027 Photograph: Constellations of rocks dress this hill near
the author’s bus station, with texture, shadows and ge-
ometry, a memorable scene — 2014. 71
1.028 Photograph: Electric power lines funded by the Chi-
nese government span the landscape of Mabeleni. This
sparsely populated rural informal settlement is devel-
oping into an urban area — 2014. 70
1.029 Photograph: This is African Evangelical Church (AEC)
Mbuluzi Mission where I attended primary school from
1992 to 1995. I used to walk an hour-and-a-half from
home to this school - 2014.
71
1.030 Photograph: This place is called Mahwalala, an ur-
ban informal settlement in Mbabane, upgraded from



1996 to 1999. I lived here while attending high school -
2014. 71
1.031 Photograph: Old wattle-and-daub houses co-exist
with new modern concrete block houses in Mahwalala,
where self-help housing is a process enabled by provi-
sion of services and infrastructure — 2014. 71
1.032 Photograph: This old wattle and daub house engulfed
by gigantic trees that provide shade for outdoor seating
will soon be demolished to be replaced by a new con-
crete block house — 2014. 71
1.033 Photograph: Here is another upgraded urban infor-
mal settlement in Mbabane called Makholokholo, depict-
ing neglected urban spaces and a mixture of houses,
churches and schools — 2009. 72
1.034 Photograph: A tree-lined street in a suburb known as
Saint Marks because it was formed as a result of the An-
glican mission station and school 1 kilometre away from
Mbabane CBD - 2006. 72
1.035 Photograph: This is the only well-used park in Mba-
bane, called Coronation Park, and populated with pine
and gum trees in a network of wetlands — 2006. 72

A VISUAL-SPATIAL PORTFOLIO
DESIGN INCEPTION DRAWINGS
1.036 Conceptual perspective: Student project, mixed-use
development, Des Baker Competition 2005. Medium: Free-
hand sketch in pencil. 73
1.037 Concept drawings: Student project, Steel House Com-
petition, Pretoria, South Africa. Medium: Free-hand sketch
in ink. 74
1.038 Concept section for idea generation: Student project,
Steel House Competition, Pretoria, South Africa. Medium:
Ink free-hand sketch. 74
1.039 Conceptual section drawing to generate spatial ideas:
Proposed flats, Mbabane, Swaziland. Medium: Pencil and
black ink. 74
1.040 Conceptual perspectives and section to generate spa-
tial ideas: Proposed Swazi Auto Spares building, Manzini,
Swaziland. Medium: Black ink free-hand sketch. 75
1.041 Conceptual elevation and details to generate spatial
ideas: Proposed Swazi Auto Spares building, Manzini,

Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

QP VYUNIBESITHI YA PRETORIA

Swaziland. Medium: Black ink free-hand sketch on yellow
butcher’s paper. 75
1.042 Concept drawings: Student project, Refilwe adapt-
able housing, Cullinan, South Africa. Medium: Ink free-
hand sketch. 76
1.043 Concept drawings: Student project, Crater Museum,
Vredefort, South Africa. Medium: Ink and coloured pencil
free-hand sketch. 77
1.044 Concept drawings: Student project, Crater Museum,
Vredefort, South Africa. Medium: Ink and coloured pencil
free-hand sketch. 77
1.045 Concept drawings: Student project, Social Housing,
Mamelodi, South Africa. Medium: Ink and coloured pencil
free-hand sketch. 78
1.046 Concept drawing: Student project, mixed-use devel-
opment, Mamelodi, South Africa. Medium: Ink and col-
oured pencil free-hand sketch. 78
1.047 Conceptual sections and isometric: Student project,
mixed-use development, Mamelodi, South Africa. Me-
dium: Ink free-hand sketch. 78
1.048 Conceptual section: Courtyard design, SIBS Building,
Mbabane, Swaziland. Medium: Ink free-hand sketch. 79
1.049 Conceptual sections and isometric: Gatehouse design,
SIBS Building, Mbabane, Swaziland. Medium: Ink free-
hand sketch. 79
1.050 Conceptual drawings: Gatehouse design, SIBS Build-
ing, Mbabane, Swaziland. Medium: Ink free-hand sketch. 79
1.051 Conceptual perspectives to generate spatial ideas:
New entrance designs for Simunye Clinic, Simunye,
Swaziland. Medium: Pencil and black ink. 80
1.052 Concept drawings: Fence design, SIBS Building,
Mbabane, Swaziland. Medium: Ink free-hand sketch. 80
1.053 Concept sketches: Nurse’s station furniture, Siyanaka
Hospital, Manzini, Swaziland. Medium: Pencil free-hand
sketch. 81
1.054 Concept sketches: Nurse’s station counter, Siyanaka
Hospital, Manzini, Swaziland. Medium: Ink free-hand
sketch. 81
1.055 Conceptual elevation and details: Siyanaka Hospital
building, Manzini, Swaziland. Medium: Ink free-hand
sketch. 81
1.056 Concept drawings: Proposed restaurant, Maguga,

© University of Pretoria

EMMANUEL NKAMBULE — 9

Swaziland. Medium: Ink and coloured pencil free-hand sketch.
82

1.057 Conceptual perspective: Proposed Church Building,
Luyengo, Swaziland. Medium: Black ink and coloured pen-

cil free-hand sketch. 82
1.058 Drawing: Park design for a rural area. Medium: Ink
and pencil free-hand sketch. 82

1.059 Concept drawings: Proposed residential building,
Mbabane, Swaziland. Medium: Ink free-hand sketch. 83
1.060 Concept drawings: Proposed additions to a lodge,
Vryheid, South Africa. Medium: Ink free-hand sketch. 83
1.061 Concept elevation depicting layering: Additions to
residential building, Mbabane, Swaziland. Medium: Pen-

cil drawing. 83
1.062 Concept elevation: Proposed residence, Mbabane,
Swaziland. Medium: Ink free-hand sketch. 84
1.063 Concept drawings: Proposed wedding event space.
Medium: Ink free-hand sketch. 84
1.064 Concept drawings: Proposed shopping mall, Limpo-
po, South Africa. Medium: Ink free-hand sketch. 85

1.065 Conceptual sections & elevation: Additions to resi-
dential building, Pretoria, South Africa. Medium: Ink free-
hand sketch. 86

1.066 Concept plan & section: Proposed street furniture, Pre-
toria, South Africa. Medium: Ink free-hand sketch. 86

1.067 Conceptual drawings: Additions to residential build-
ing, Centurion, South Africa. Medium: Ink free-hand sketch.

86

1.068 Conceptual drawings: Additions to residential build-
ing, Centurion, South Africa. Medium: Ink and coloured
pen free-hand sketch. 87

1.069 Concept sketches to generate structural solutions: Pro-
posed taxi rank structure, Pretoria, South Africa. Medium:
Pencil free-hand sketch. 87

CONCEPT DEVELOPMENT DRAWINGS
1.070 Section drawing: Proposed lodge, Mpumalanga,
South Africa. Medium: Pencil sketch. 88
1.071 Conceptual perspective: Proposed residential build-
ing, Pretoria, South Africa. Medium: Black ink and coloured
pen free-hand sketch. 88
1.072 Conceptual plan and elevation for first concept pres-
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entation: Student project, Steel House Competition, Pre-
toria, South Africa. Medium: Ink and coloured pencil free-
hand sketch. 88
1.073 Conceptual section and elevation for first concept
presentation: Student project, Housing, Mamelodi, Pre-
toria, South Africa. Medium: Pencil and ruler. 88
1.074 Conceptual sections for ideas derived from response
to context: Student project, Housing, Mamelodi, Preto-
ria, South Africa. Medium: Ink free-hand sketch. 88
1.075 Conceptual floor plans and isometric for first concept
presentation: Student project, Housing, Mamelodi, Pre-
toria, South Africa. Medium: Ink and coloured pencil free-
hand sketch. 89
1.076 Conceptual perspective for presentation of urban
framework: Student project, Housing, Mamelodi, Pre-
toria, South Africa. Medium: Ink and coloured pencil free-
hand sketch. 89
1.077 Conceptual section and perspective for presentation
of urban framework: Student project, Housing,
Mamelodi, Pretoria, South Africa. Medium: Ink and col-
oured pencil free-hand sketch. 89
1.078 Conceptual section for systems-thinking design ap-
proach: Student project, Housing, Mamelodi, Pretoria,
South Africa. Medium: Ink and coloured pencil free-hand
sketch. 90
1.079 Drawing for first conceptual presentation: Student
project, Crater Museum, Vredefort, South Africa. Me-
dium: Ink and coloured pencil. 90
1.080 Conceptual section: Student project, mixed-use de-
velopment, Mamelodi, South Africa. Medium: Black ink
free-hand sketch. 91
1.081 Conceptual section and elevation: Student project,
mixed-use development, Mamelodi, South Africa. Me-
dium: Pencil orthogonal projection. 91
1.082 Conceptual section: Student project, mixed-use de-
velopment, Mamelodi, South Africa. Medium: Pencil
orthogonal projection. 91
1.083 Conceptual section and details: Student project,
mixed-use development, Mamelodi, South Africa. Me-
dium: Pencil orthogonal projection and free-hand sketch. 92
1.084 A collage of sketches, images and text: Student project,
mixed-use development, Mamelodi, South Africa. Me-
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dium: A PowerPoint poster, used to present a range of gener-
ated spatial solutions. 92
1.085 Conceptual drawings for resolving a roof structure:
Proposed Church Building, Luyengo, Swaziland. Me-
dium: Black ink free-hand sketch. 93
1.086 Conceptual section and floor plan for development
of construction drawings: Gatehouse design, SIBS Build-
ing, Mbabane, Swaziland. Medium: Ink free-hand sketch.
93
1.087 Conceptual perspective: Gatehouse design, SIBS Build-
ing, Mbabane, Swaziland. Medium: Ink free-hand sketch. 93
1.088 Conceptual elevations: Hospital building, Siyanaka
Hospital, Manzini, Swaziland. Medium: Black ink and col-
oured pencil free-hand sketch. 94
1.089 Conceptual section, isometric and floor plan: Addi-
tions to residential building, Mbabane, Swaziland. Me-
dium: AutoCAD drawing and pencil free-hand sketch. 93
1.090 Conceptual perspective: Proposed chalets, Vryheid,
South Africa. Medium: Black ink and coloured pen free-hand
sketch. 93
1.091 Conceptual perspective: Proposed additions to con-
ference building, Vryheid, South Africa. Medium: Black
ink free-hand sketch on transparent paper. 95
1.092 Sketch plans: Proposed additions to a residential buil-
ding, Pretoria, South Africa. Medium: Black ink free-hand
sketch and AutoCAD and pencil drawings. 95

CONCEPT PRESENTATION DRAWINGS
1.093 Conceptual perspective: Proposed new residential
building, Piggs Peak, Swaziland. Medium: Black ink and
coloured pen. 96
1.094 Conceptual floor plan, section and elevation: Student
project, Crater Museum, Vredefort, South Africa. Me-
dium: Pencil. 9
1.095 Conceptual floor plan and sections: Student project,
Crater Museum, Vredefort, South Africa. Medium: Black
ink, coloured pencil and coloured pen. 97
1.096 Conceptual isometric: Student project, mixed-use
development, Mamelodi, South Africa. Medium: Pencil
and black ink orthogonal projection. 97
1.097 Conceptual rendered isometric: Student project,
mixed-use development, Mamelodi, South Africa. Me-
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dium: Pencil and black ink orthogonal projection. 98
1.098 Conceptual isometric: Proposed church building, Lu-
yengo, Swaziland. Medium: Black ink and coloured pencil
free-hand sketch. 99
1.099 Conceptual drawing: Proposed additions to confer-
ence building, Vryheid, South Africa. Medium: Black ink
and coloured pen free-hand sketch. 99
1.100 Conceptual perspective: Lodge, Vryheid, South Af-
rica. Medium: Black ink and coloured pencil free-hand sketch.
100

1.101 Conceptual landscape perspective: Lodge, Vryheid,
South Africa. Medium: Black ink and coloured pencil free-
hand sketch. 100
1.102 Conceptual isometric: Proposed residential building,
Centurion, South Africa. Medium: Black ink, coloured pen-
cil and coloured pen free-hand sketch. 100
1.103 Conceptual isometric: Proposed mixed-use develop-
ment, Limpopo, South Africa. Medium: Black ink, coloured
pencil and coloured pen free-hand sketch. 101
1.104 Conceptual isometric: Proposed flats, Mbabane, South
Africa. Medium: Black ink and coloured pencil free-hand
sketch. 101
1.105 Conceptual isometric: Proposed additions to a resi-
dential building, Pretoria, South Africa. Medium: Black
ink free-hand sketch. 102
1.106 Conceptual elevation: Proposed shopping mall, Nel-
spruit, South Africa. Medium: Black ink, coloured pencil and
coloured pen free-hand sketch. 103
1.107 Conceptual perspective and sections: Proposed shop-
ping mall, Nelspruit, South Africa. Medium: Black ink,
coloured pencil and coloured pen free-hand sketch. 103
1.108 Conceptual isometric: Proposed shopping mall, Nel-
spruit, South Africa. Medium: Black ink, coloured pencil and
coloured pen free-hand sketch. 103

DESIGN PRESENTATION DRAWINGS AND MODELS
1.109 Design presentation drawings: Student project, So-
cial Housing, Atteridgeville, South Africa. Medium: Black
ink and pencil. 104
1.110 Design presentation drawings: Student project, mix-
ed-use development, Des Baker Competition 2005. Me-
dium: Pencil, black ink and coloured pen. 105



1.111 Collage drawing: Student project, mixed-use devel-
opment, Des Baker Competition 2005. Medium: Pencil,
black ink and glued newspaper pieces for design presentation.

105

1.112 Collage design presentation drawing: Student project,
mixed-use development, Des Baker Competition 2005.
Medium: Pencil, black ink free-hand sketch and glued news-
paper pieces. 104

1.113 Section drawing: Student project, mixed-use devel-
opment, Des Baker Competition 2005. Medium: Pencil,
black ink and glued newspaper pieces. 105

1.114 Sections and floor plans: Student project, Refilwe
adaptable housing, Cullinan, South Africa. Medium: Black
ink and coloured pen. 106

1.115 Sections and details: Student project, Refilwe adapt-
able housing, Cullinan, South Africa. Medium: Black ink
and coloured pen. 106

1.116 Section, detail and floor plans: Student project,
Refilwe adaptable housing, Cullinan, South Africa. Me-
dium: Black ink and coloured pen. 106

1.117 Exploded isometric drawing: Student project, Refilwe
adaptable housing, Cullinan, South Africa. Medium: Black
ink and coloured pen. 106

1.118 Isometric drawing: Student project, Refilwe adapt-
able housing, Cullinan, South Africa. Medium: Black ink
and coloured pen. 107

1.119 Floor plans and section: Student project, Social Hous-
ing, Mamelodi, South Africa. Medium: Black ink, coloured
pencil and coloured pen. 108

1.120 Cross sections: Student project, Social Housing, Ma-
melodi, South Africa. Medium: Black ink & coloured pencil.

108

1.121 Floor plans and section: Student project, Social Hous-
ing, Mamelodi, South Africa. Medium: Black ink, coloured
pencil and coloured pen. 108

1.122 Perspective-section detail drawing: Student project,
Social Housing, Mamelodi, South Africa. Medium: Ren-
dered pencil. 108

1.123 Perspective-section drawing: Student project, Social
Housing, Mamelodi, South Africa. Medium: Rendered pen-
cil. 108

1.124 Perspective-section street drawing: Student project,
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Social Housing, Mamelodi, South Africa. Medium: Ren-
dered pencil. 108
1.125 Detail drawings: Student project, Social Housing,
Mamelodi, South Africa. Medium: Pencil drawings for de-
sign and construction presentation. 109
1.126 Model: Student project, Social Housing, Mamelodi,
South Africa. Medium: Cardboard model. 109
1.127 Floor plan: Student project, Crater Museum, Vrede-
fort, South Africa. Medium: Black ink and coloured pen. 110
1.128 Floor plan and section: Student project, Crater Mu-
seum, Vredefort, South Africa. Medium: Black ink, coloured
pencil and coloured pen. 110
1.129 Design presentation model: Student project, Crater
Museum, Vredefort, South Africa. Medium: Cardboard,
triplex board and corrugated paper roll. 110
1.130 Construction drawings — section and plan: Student
project, Housing, Mamelodi, South Africa. Medium: Auto-
CAD isometric. 111
1.131 Rendered isometric drawing: Student project, mixed-
use development, Mamelodi, South Africa. Medium:
AutoCAD orthogonal projection, pencil, black ink, coloured
pencil and pens. 111
1.132 Plans, elevations and perspectives: Student project,
mixed-use development, Mamelodi, South Africa. Me-
dium: Free-hand, AutoCAD, pencil, black ink, coloured pencil
and pens. 112
1.133 Construction and design presentation drawings —
details, elevations and sections: Student project, mixed-
use development, Mamelodi, South Africa. Medium:
AutoCAD, pencil, black ink, coloured pencil and pens. 112
1.134 Design presentation model: Student project, mixed-
use development, Mamelodi, South Africa. Medium: Card-
board, triplex board and corrugated paper roll. 113
1.135 Rendered elevation: Proposed additions to a residen-
tial building, Pretoria, South Africa. Medium: AutoCAD
rendered presentation drawing. 113
1.136 Design presentation model: Proposed new residen-
tial building, Limpopo, South Africa. Medium: Cardboard,
grey board and corrugated paper roll. 113
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Part 2.2

A VISUAL-SPATIAL ANALYSIS OF PRECEDENTS
PHOTOGRAPHS: SPATIAL DOCUMENTATION
2.001 Photograph: Division of functions: a) the independ-
ent supporting framework, and b) an apartment. Medium:
Black and white photograph (Le Corbusier, 1953: 36). 114
2.002 Photograph: A kitchen entrance with seating, Ghana.
Medium: Black and white photograph (Oliver, 1971: 54). 114
2.003 Photograph: A bedroom entrance with seating, Gha-
na. Medium: Black and white photograph (Oliver, 1971:56).
114
2.004 Photograph: Entrance to compound with seating,
Zaire. Medium: Black and white photograph (Oliver, 1971:69).
114
2.005 Photograph: A decorative compound wall with seat-
ing, Zaire. Medium: Black and white photograph (Oliver,
1971:70). 115
2.006 Photograph: A dwelling with low walls, steps and
seating, Vhufuli, Venda. Medium: Black and white photo-
graph (Frescura, 1981: 73). 115
2.007 Photograph: A dwelling with low walls, steps and
seating around the entrance, Mavambe, Gazankulu. Me-
dium: Black and white photograph (Frescura, 1981: 62). 115
2.008 Photograph: A covered entrance gate to a compound
with seating, Nigeria. Medium: Black and white photograph
(Dmochowski, 1990: 153). 115
2.009 Photograph: An aerial view of an African settlement
in the city of Logone-Birni in Cameroon. Medium: Black
and white photograph (Eglash, 1999: 22). 116
2.010 Photograph: An aerial view of Labbezanga village in
Mali, showing a fractal spatial arrangement. Medium:
Black and white photograph (Eglash, 1999: 22). 116
2.011 Photograph: A fenced informal home with poorly de-
fined spatial thresholds, Mamelodi, South Africa. Me-
dium: colour photograph. 116
2.012 Photograph: A fenced informal home with a covered
entrance, Mamelodi, South Africa. Medium: colour photo-
graph. 116
2.013 Photograph: A grocery store entrance with a bench
and a shaded informal trader’s spot, Mamelodi, South
Africa. Medium: colour photograph. 116
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2.014 Photograph: Examples of market spaces in African
informal settlements. Medium: colour photograph (Harber,
2009: 33). 116

2.015 Photograph: A covered tuck shop entrance with mov-
able seating in a kampung, Surabaya, Indonesia. Medium:
colour photograph. 117

2.016 Photograph: A house entrance with movable seating
in a kampung, Surabaya, Indonesia. Medium: colour pho-
tograph. 117

2.017 Photograph: A house entrance with trees and seating
in a kampung, Surabaya, Indonesia. Medium: colour pho-
tograph. 117

2.018 Photograph: A street view with a line of trees, flow-
ers, boundary walls and covered entrances in a kampung,
Surabaya, Indonesia. Medium: colour photograph. 117

2.019 Photograph: A street view showing a row of covered
and uncovered house entrances with seating in a kam-
pung, Surabaya, Indonesia. Medium: colour photograph.

117

2.020 Photograph: A street view showing boundary fences,
pedestrian walkway, gardens and covered house en-
trance, Maritang informal settlement, South Africa. Me-
dium: colour photograph courtesy of Sumayya Vally, 2013.

118

2.021 Photograph: A colourful fenced dwelling with a semi-
enclosed private open space, Maritang informal settle-
ment, South Africa. Medium: colour photograph courtesy of
Sumayya Vally, 2013. 118

2.022 Photograph: A fenced dwelling with a covered en-
trance and a semi-enclosed private open space used for
domestic and social activities, Maritang informal settle-
ment, South Africa. Medium: colour photograph courtesy of
Sumayya Vally, 2013. 118

2.023 Photograph: An unfenced dwelling with an uncov-
ered entrance with a combined step and seating, Mha-
gandaganda informal settlement, South Africa. Medium:
colour photograph courtesy of Sumayya Vally, 2013. 118

2.024 Photograph: A pedestrian street view lined with dwel-
lings with covered and uncovered entrances and fenced
and unfenced private spaces, Mhagandaganda informal
settlement, South Africa. Medium: colour photograph cour-
tesy of Sumayya Vally, 2013. 118
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2.025 Photograph: A open public space with a community
water collection point which is also used as a laundry
space, Mhagandaganda informal settlement, South Af-
rica. Medium: colour photograph courtesy of Sumayya Vally,
2013 118

2.026 Photograph: A group of men surrounding and hold-
ing down a bull in preparation for slaughtering it, Dur-
ban, South Africa. Medium: colour photograph courtesy of
Phumi Mbatha, 2014. 118

2.027 Photograph: A group of men slaughtering a bull for a
family event, Durban, South Africa. Medium: colour pho-
tograph courtesy of Phumi Mbatha, 2014. 119

2.028 Photograph: A Swazi traditional homestead, Lo-
bamba, Swaziland. Medium: colour photograph. 119

2.029 Photograph: A street lined with shops is closed so as
to be used for a soccer game, Thembisa, South Africa.
Medium: colour photograph courtesy of Zonke Mkhomazi,
2014. 119

2.030 Photograph: Spectators sit under a shading structure
to watch a soccer game in the street, Thembisa, South
Africa. Medium: colour photograph courtesy of Zonke
Mkhomazi, 2014. 119

DRAWINGS: SPATIAL DOCUMENTATION
2.031 Section drawing illustrating spatial organisation: High
walls were used to screen open public spaces from pri-
vate open spaces in the ancient Great Zimbabwe (11—
15 Century), Zimbabwe. Medium: Pen drawing after a pho-
tograph by Fleminger (2008: 52). 120
2.032 Section drawing illustrating spatial organisation: High
walls are used to define private open spaces and semi-
public open spaces in Luo Compounds, Kenya. Medium:
Pen drawing after a photograph by Achieng’Abonyo (2005: 9).
120
2.033 Perspective drawing illustrating spatial ideas: Ron
Herron, Free Time Node — Trailer Cage, montage 1967. It
shows a support structure to provide plug-in points for
mobile or temporary spaces. Medium: Collage drawing af-
ter Sadler (2005: 112). 120
2.034 Section drawing illustrating spatial organisation: High
walls with seating are used to contain a semi-enclosed
semi-private open space which is used for domestic ac-
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tivities (1976), Lesotho. Medium: Pen drawing after a pho-
tograph by West (1976: 30). 120
2.035 Section drawing illustrating spatial organisation: Low
walls with seating are used to screen an open private
space in front of stand-alone dwellings from a public
open space in a Pedi compound, South Africa. Medium:
Pen drawing after a photograph by West (1976: 30). 121
2.036 Section drawing illustrating spatial organisation: Low
walls with seating are used to define open semi-private
spaces adjacent to open semi-public spaces in a Ndebele
compound. Walls with seating are used at the entrance
to the compound, South Africa. Medium: Pen drawing af-
ter a photograph by Oliver (1987: 145) 121
2.037 Elevation drawing illustrating the way a space is used:
A community meeting is held under a tree, a practice
well-known as the lekgotla, South Africa. Medium: Pen
drawing after a photograph by West (1976: 129). 121
2.038 Section drawing illustrating spatial organisation: Low
walls with seating and steps are used to demarcate a tran-
sitional space between open spaces around stand-alone
dwellings and crop fields, South Africa. Medium: Pen
drawing after a photograph by West (1976: 142). 121
2.039 Section drawing illustrating spatial organisation: Steps
are used to connect an enclosed private space to a semi-
private open space, South Africa. Medium: Pen drawing
after a photograph by West (1976: 148). 122
2.040 Section drawing illustrating spatial organisation: Seat-
ing, low walls and trees are used in open spaces in front
of and around stand-alone dwellings, South Africa. Me-
dium: Pen drawing after a photograph by West (1976: 144).
122
2.041 Section drawing illustrating spatial organisation: An
enclosed private space connects through a window to
an open public space used for trade, South Africa. Me-
dium: Pen drawing after a photograph by West (1976: 155).
122
2.042a-2.042b Section drawing illustrating spatial organi-
sation: An enclosed private space directly connects to
an undefined open space which is used for domestic ac-
tivities, South Africa. Medium: Pen drawing after a photo-
graph by West (1976: 31). 122
2.043 Section drawing illustrating spatial organisation: High



walls, a raised platform and trees are used to define an
open space around meeting pavilions at a penhundia (a
community gathering space at or near a chief’s home),
South Africa. Medium: Pen drawing after a drawing by
Frescura (1981: 155). 123
2.044 Axonometric, section and layout drawings: Stand-
alone dwellings are arranged to open towards a central
open space which is further defined by low walls with
seating and trees, South Africa. Medium: Pen and pencil,
after a photograph by West (1976: 142). 123
2.045 Axonometric, section and layout drawings: A dwell-
ing opens onto an open space defined with low walls
and surrounded by trees. This open space accommodates
domestic and social activities, South Africa. Medium: Pen
and pencil after a photograph by Van Wyk (1998:5). 123
2.046 Section drawing: Screen walls are used to define semi-
private open space in front of stand-alone dwellings,
leaving semi-public open spaces that interconnect the
compound, South Africa. Medium: Pen and pencil drawing
after a photograph by Frescura (1981: 155). 123
2.047 Section drawings: An entrance area defined by low
walls, seating and a tree, and an entrance defined by a
wide step which is also used as seating, South Africa.
Medium: Pen and pencil drawing after a photograph by Van
Wyk (1998: 142). 124
2.048 Section and layout drawings illustrating spatial thres-
holds between dwellings and surrounding open spaces:
A variety of transitional spaces result from different ar-
ticulation of roof overhangs, seating, steps and low walls,
South Africa. Medium: Pen drawing after a drawing by
Frescura (1981: 104). 124
2.049 Section/elevation drawing to illustrate space and form
composition: Composition of forms was achieved by
applying a human scale, creating variety of form and
indoor-outdoor spatial organisation in this Gurunsi com-
pound (1985), Burkina Faso. Medium: Pen drawing over-
laid on a photocopy of a pencil drawing, after a photo by Follmi
& Follmi (2005: 111). 124
2.050 Perspective, axonometric, plan and section drawings
illustrating the relation of spatial organisation to social
activities: Stand-alone dwellings are organised around
an open space which connects to a public pedestrian
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pathway in a Gurunsi compound(1985), Burkina Faso.
Medium: Pencil and pen drawings after photographs by Follmi
& Follmi, 2005: 111 & 116-117). 125
2.051 Section drawings illustrating spatial thresholds be-
tween dwellings and surrounding open spaces: High and
low boundary walls were used to separate open private
spaces around dwellings and trees from public open
spaces, Ethiopia. Medium: Pen drawing after a photograph
by Davis & Ball (2015:1). 125
2.052 Layout and section drawing: High screen walls are
used to define semi-private open spaces in front of en-
trances to stand-alone dwellings. A low timber fence
known as lihange is used to separate crop fields from
opensemi — public spaces around the dwellings (1990s),
Swaziland. Medium: Pen. 125
2.053 Section drawing: The space in front of a dwelling is
defined with screen walls, low walls, seating and trees,
while the spaces at the back of dwellings are usually left
unarticulated (1990s), Swaziland. Medium: Pen. 125
2.054 Layout drawing: The front elevation of a stand-alone
dwellings is facing towards the crop fields, trees, gar-
dens and kraal (1990s), Swaziland. Medium: Pen. 126
2.055 Axonometric, layout and section drawings: A low wall
was used to enclose the open space between two circu-
lar dwellings, and a kraal was aligned to the square dwell-
ing so as to create an L-shaped layout at the front (1990s),
Swaziland. Medium: Pen and pencil. 126
2.056 Section drawings: Intimate social interaction and do-
mestic activities occur indoors; semi-private social and
domestic activities occur in screened open spaces; semi-
public social activities occur in open spaces defined by
trees and low walls; and public social activities occur
under trees and in left-over open spaces around dwell-
ings and screened open spaces (1990s), Swaziland. Me-
dium: Pen. 126
2.057 Axonometric, layout and section drawings: A covered
entrance with seating was used as a threshold space to
separate indoor space from outdoor space, and also for
social activities (1990s), Swaziland. Medium: Pen and pen-
cil. 126
2.058-2.059 Axonometric and section drawings illustrating
spatial organisation: The covered entrance with seating
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and steps is used to connect the interior of the grocery
store to the surrounding open public space (1990s),
Swaziland. Medium: Pencil. 127
2.060 Perspective drawing illustrating spatial use: Children
play in the rain in the safety of open spaces around build-
ings (1990s), Swaziland. Medium: Pen. 127
2.061 Perspective drawing illustrating spatial use: Children
take baths in the open spaces around dwellings (1990s),
Swaziland. Medium: Pen. 127
2.062 Perspective drawing illustrating spatial use: Commu-
nity members attend, support and help out during burial
processions, an event that is usually accompanied by lots
of singing (1990s), Swaziland. Medium: Pen. 127
2.063 Perspective drawing: Community meetings are held
under trees in open spaces, a practice also known as le-
kgotla in the seTswana language (1990s), Swaziland. Me-
dium: Pen. 128
2.064 Perspective drawing: Boys usually make a fire, roast
corn and play a game, known as mlabalaba, under a tree
while herding cattle (1990s), Swaziland. Medium: Pen.
128
2.065 Perspective drawing: Boys perform a Swazi traditional
dance while girls sing and clap hands for them in open
spaces around dwellings (1990s), Swaziland. Medium:
Pen. 128
2.066 Perspective drawing: Boys use wood and recycle wire
fences, car tyres and parts available in open spaces in
homesteads to create toy wire cars (1990s), Swaziland.
Medium: Pen. 128
2.067 Perspective drawing: Mothers prepare a dish known
as meal-rice using a portable maize meal milling ma-
chine, and children eat together in one big bowl in open
spaces around dwellings (1990s), Swaziland. Medium:
Pen. 129
2.068 Perspective drawing: Men usually sit and converse
under a tree in open spaces around dwellings while be-
ing served food by mothers or children (1990s), Swazi-
land. Medium: Pen. 129
2.069 Perspective drawing: A street view shows shaded
entrances, seating, trees and children playing (1999),
Maputo, Mozambique. Medium: Pen. 129
2.070 Perspective and section drawings: A transitional space
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is defined by a covered entrance and trees used for so-
cial activities (1999), Maputo, Mozambique. Medium: Pen.
129
2.071 Perspective and section drawings: A road island in
this highway is used by carpenters for making and sell-
ing furniture (2000), Lagos, Nigeria. Medium: Pen. 130
2.072 Section drawings: Loosely defined thresholds between
semi-private and public spaces can disturb semi-private
social interactions (2007), Khayelitsha, Cape Town. Me-
dium: Pen after a photograph by Otter (2007: 250). 130
2.073 Section drawings: Open spaces in front of dwellings
is used for seating and economic and social activities
(2007), Khayelitsha, Cape Town. Medium: Pen after a pho-
tograph by Otter (2007: 90). 130
2.074 Section drawing: Trees in open spaces around dwell-
ings provide shade, thus attracting social activities (2007),
Khayelitsha, Cape Town. Medium: Pen after a photograph
by Mira (2011: 81). 131
2.075 Section drawing: This urban spatial structure indi-
cates a progression from open private spaces, to semi-
public open spaces and circulation spaces, and finally
public spaces (2007), Mamelodi, South Africa. Medium:
Pen. 131
2.076 Perspective and section drawings: Poorly defined
threshold spaces between interiors of dwellings, private
open spaces, and public open spaces or streets contain
fewer social activities (2007), Mamelodi, South Africa.
Medium: Pen. 131
2.077 Section drawings: Dwellings that are situated further
away from the street boundary may have a weaker con-
nection to the street, whereas dwellings located closer
connect strongly, sometimes even giving rise to economic
activities (2007), Mamelodi, South Africa. Medium: Pen.
132
2.078 Section drawings: Covered entrances are sometimes
used as spaza (tuck) shops, and sometimes private open
spaces are fenced off from busy streets to be used for
social and domestic activities (2007), Mamelodi, South
Africa. Medium: Pen. 132
2.079 Section drawings: Spaza (tuck) shops, fences and
raised platforms are spatial elements used to separate
private open spaces from public open spaces (2007),
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Soweto, South Africa. Medium: Pen. 133
2.080 Section drawings: Spaces used for specific activities
like spaza shops and water collection points are kept
cleaner compared to open public spaces with no assigned
activity (2007), Soweto, South Africa. Medium: Pen. 133
2.081 Section drawings illustrating spatial improvement:
Improving open public spaces, pedestrian walkways,
roads and sports facilities in favelas is a step towards
dignifying human living conditions in poverty-stricken
communities (2009), Sao Paulo, Brazil. Medium: Pen after
a photograph by Machado de Mello Bueno (2009: 31). 134
2.082 Section drawings: In Mahwalala informal settlement,
roads and services were inserted between dwelling units,
after which many residents improved their houses. This
is an example of how a simple upgrade of the space of
flows in informal settlements can encourage and inspire
residents to improve their dwellings (2009), Mbabane,
Swaziland. Medium: Pen. 134
2.083 Section drawings: Social interactions occurring in front
of a tuck shop, taxi stop and a bottle store are examples
of how economic activities can attract social activities in
public spaces (2011), Soshanguve, South Africa. Medium:
Pen. 135
2.084 Section drawings illustrating spatial organisation and
use: In this kampung a street profile with a mixed-use
street edge indicates that the space of places of economic
activities serves well as a threshold separating the pub-
lic spatial domain from the semi-private spatial domain.
A grey-water recycling facility was also installed in the
street, allowing ease of maintenance (2011), Surabaya,
Indonesia. Medium: Pen. 135
2.085 Perspective drawing: Streets in kampungs are some-
times used for wedding events by installing a tent and
placing chairs in front of houses, implying that open
public spaces and streets can have multiple uses in in-
formal settlements (2011), Surabaya, Indonesia. Medium:
Pen. 135
2.086 Section drawings: The spatial structure of kampung
streets indicates how closely related private, semi-pri-
vate and semi-public spatial domains increase social in-
teraction and encourage micro-scale economic activities
(2011), Surabaya, Indonesia. Medium: Pen. 136
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2.087 Section drawings illustrating spatial organisation: The
front elevation of dwellings often face towards a fenced
or unfenced open private space, with trees, seating and
sometimes a spaza (tuck) shop (2012), Alaska informal
settlement, South Africa. Medium: Pen. 136

2.088 Section drawings illustrating spatial organisation and
use: Open spaces around dwellings and streets have
multi-functional uses because they are not restricted and
controlled. Social and economic activities mix together
in these places (2011), Diepsloot, South Africa. Medium:
Pen. 136

2.089 Section drawings illustrating spatial organisation and
use: Local residents initiate activities like sports, markets
and domestic activities in the available open spaces, and
the infrastructure to enable these activities is then added
later by local municipalities (2011), Diepsloot, South Af-
rica. Medium: Pen. 137

2.090 Section drawings: Pedestrians passing in front of cov-
ered and uncovered entrances to dwellings usually ex-
change greetings with those who are sitting and stand-
ing by, as a sign of respect and a gesture of hospitality
(2011), Diepsloot, South Africa. Medium: Pen. 137

2.091 Axonometric drawings: Commercial spaces like gro-
cery and bottle stores usually have covered entrances
and seating, which allows people to stay longer and at-
tract more customers to the store (2012), Slovo Park in-
formal settlement, South Africa. Medium: Pen. 138

2.092 Section drawings: Taxi (mini-bus) stops and stations
usually attract micro-scale economic activities, because
they are characterised by high volumes of pedestrian
movement (2012), South Africa. Medium: Pen. 138

2.093 Section drawings: Taxi (mini-bus) drivers pass the time
by playing snooker while waiting for passengers (2014),
Durban, South Africa. Medium: Pencil. 138

2.094 Section and layout drawings: When performing cer-
tain ancestral rituals or in preparation for wedding cer-
emonies, funerals and family gatherings, men are respon-
sible for slaughtering animals in open spaces in town-
ships (2014),Durban, South Africa. Medium: Pencil. 139

2.095 Section drawing: Main public transport stations are a
haven for micro-scale economic activities to thrive (2014),
Durban, South Africa. Medium: Pen and pencil. 139



DRAWINGS: SPATIAL ANALYSIS
2.096 Section and layout drawings illustrating spatial or-
ganisation: Dwellings with a front yard have a weak con-
nection to the street (street—open private space—thresh-
old space—dwelling interior space) whereas a dwelling
located on a street boundary is strongly connected to the
street (street—threshold space—dwelling interior space).
Medium: Pen. 140
2.097 Axonometric, section and layout drawings illustrat-
ing spatial organisation and use: A 1.8 metre high wall
helps to screen domestic and other private and semi-pri-
vate activities from very busy adjacent semi-public and
public open spaces. Medium: Pen and pencil. 140
2.098 Axonometric, section and layout drawings illustrat-
ing spatial organisation and use: A 1.2 metre high wall
helps to separate domestic and other private and semi-
private activities from less busy adjacent semi-public and
public open spaces. Medium: Pen and pencil. 141
2.099 Perspective drawings: A longer transitional space be-
tween the street and a dwelling is desirable than a shorter
one when aiming for outdoor private and semi-private
activities. Medium: Pen. 141
2.100 Perspective drawings illustrating spatial articulation:
A shaded transitional space is more desirable than one
without shade when aiming to encourage sitting in front
of a dwelling. Medium: Pen. 141
2.101 Perspective drawing illustrating spatial articulation:
Adding low walls in the open private space between the
front of a dwelling and the street can promote sitting
and social activities. Medium: Pen. 141
2.102 Perspective drawings illustrating spatial articulation:
Articulating the front yard of a dwelling by adding ver-
tical spatial elements, seating and trees may encourage
people to sit and socialise in front of a dwelling. Medium:
Pen. 142
2.103 Axonometric drawings: Adding low walls with an
opening and a covered entrance accentuate the transi-
tional space between the street or public open space and
the dwelling. Medium: Pen and pencil. 142
2.104 Axonometric drawings: Adding a tree, low walls and
seating in front of a dwelling with a longer front yard
can be perceived as a gesture of hospitality by guests
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and visitors, an appeal to sit down and enjoy the shade
on a hot day, converse and let a passer-by see into the
front yard. Medium: Pen and pencil. 142
2.105 Axonometric drawings illustrating spatial articulation:
A transitional space with shading and more seats is more
desirable than one withoutshading and fewer seating
spaces. Medium: Pen and pencil. 142
2.106 Axonometric drawings illustrating spatial articulation:
In addition to providing low walls and seating, the street
boundary can be further articulated by adding a spaza
shop or by providing a framed entrance opening with
seating. Medium: Pen and pencil. 143
2.107 Axonometric drawings illustrating spatial articulation:
Dwellings located closer to a high-traffic street or pedes-
trian pathway can have a balcony on the first floor if it is
a multi-story building, or high screen walls can be used
for a single storey to create open buffer spaces for pri-
vate and semi-private activities. Medium: Pen. 143
2.108 Axonometric and perspective drawings: If a dwelling
needs to connect to adjacent dwellings by means of cir-
culation spaces, high walls can have two openings on
both sides so as to screen semi-private activities. A raised
platform can also be used to articulate the transitional
space in front of a dwelling that directly connects to ad-
jacent dwellings. Medium: Pen and pencil. 143
2.109 Sectional axonometric and perspective drawings: A
covered entrance that directly connects to a busy street
can be articulated by having a raised floor level (of about
0.8m) with steps so as to reduce the degree of connec-
tion between the dwelling and the street. Medium: Pen
and pencil. 143
2.110 Axonometric and layout drawings: Shed structures
are sometimes used in private open spaces to accom-
modate domestic, economic and social activities. Medium:
Pen. 143
2.111 Layout drawings: The spatial layout of dwellings vary
from stand-alone to L-shaped, U-shaped, parallel, court-
yard-style, and organic arrangements on the site. Spa-
tial layouts providing a stronger sense of enclosure can
create well-used open private spaces in urban settle-
ments, since they screen private and semi-private activi-
ties from public spaces. Medium: Pen. 144
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2.112 Section drawings illustrating spatial organisation and
use: Typical cross-sections of an African compound, a
homestead, and an urban informal settlement. The sec-
tions show the use of spatial thresholds to separate dif-
ferent spatial domains, meaning that the degree of inti-
macy for each social interaction determines the space
used for that activity. The profiles of transitional spaces
between dwellings and streets or open public spaces con-
sist of boundary walls, seating, trees, covered entrances
and articulated horizontal platforms. Medium: Pen. 145

2.113 Section drawings illustrating spatial organisation and
use: The open private space in front of a dwelling that
connects to the street is a transitional space that allows a
person to linger between private and public life, greet-
ing a passer-by, and receiving and entertaining visitors.
There should be a seating place from which to watch
whatis happening in the streets and neighbouring dwell-
ings. Medium: Pen. 146

2.114 Perspective and section drawings: Spaces between
buildings and the street should attract social activities
which will in turn support economic activities and lead
to good neighbourhoods. Medium: Pen. 146

2.115 Axonometric and section drawings: Spaza shops lo-
cated on the street boundary and in a covered entrance
of a dwelling add some energy to the street edge. The
use of both trees and shaded entrances in transitional
spaces improves the quality of open private spaces
around dwellings. Medium: Pen. 147

2.116 Axonometric drawings: L-shaped and U-shaped ar-
rangements of dwellings create better spatial enclosure
of outdoor spaces compared to a linear arrangement.
Medium: Pen. 147

DRAWINGS: SPATIAL INTERPRETATION AND
EXTRAPOLATION

2.117 Section and layout drawings illustrating spatial or-
ganisation and use: The articulation and appearance of
the front elevation and front yard of each dwelling is a
reflection of the home owner’s social orientation and
economic standing. The variety in the building profiles
on the street is an outcome of the uniqueness of each
person or family. Medium: Pen. 148
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2.118a Section and layout drawings illustrating spatial or-
ganisation and use: The arrangement of form and ar-
ticulation of spatial thresholds to screen domestic activi-
ties from public open spaces is a depiction of the human
desire for dignity. The way in which spatial territories
are defined is an indication of how the resident wishes
to relate with the community and the world at large.
Medium: Pen. 149
2.118b Section drawings illustrating spatial articulation:
Transitional spaces are defined and transformed by ar-
ticulating both horizontal and vertical spatial edges.
Medium: Pen. 150
2.119 Perspective and section drawings illustrating spatial
articulation: Adding seating to the front of a dwelling
implies that the threshold space is meant for seating and
conversation. Adding a tree in front of the dwelling im-
plies that the transitional space is meant for seating and
entertaining guests and visitors. Medium: Pen. 150
2.120 Perspective and section drawings: Stepped seating
and low walls in front of a dwelling imply that the space
is arranged to contain a small group of people for semi-
private and semi-public activities. Medium: Pen. 150
2.121 Perspective and section drawings: Low walls, seating
and a tree in the front yard of a dwelling implies that the
space is arranged to allow a group of people to fill up
the space and spill over beyond the defined private open
space. Medium: Pen. 150
2.122 Perspective and section drawings: Uncovered en-
trances may have been left open due to lack of financial
means or with the intention to extend the dwelling in
the near future.
Uncovered entrances are also common in situations
where the resident does not spend a lot of time at home
or in that particular building (like a stand-alone bedroom
in a homestead). Medium: Pen. 151
2.123 Perspective and section drawings: Open spaces de-
fined by L-shaped building forms with a low wall or tree
imply a high degree of spatial enclosure and privacy for
social and domestic activities. Medium: Pen. 151
2.124 Perspective and section drawings: Open spaces de-
fined by parallel front views of dwellings imply a de-
gree of privacy and spatial enclosure. A stranger walk-
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ing through these types of spaces may feel like an in-
truder. Medium: Pen. 151
2.125 Perspective and section drawings: Adding a tree in
an open space defined by parallel dwellings increases
the degree of privacy and can slow down the pedestrian
traffic. Medium: Pen. 151
2.126 Perspective and section drawings: A U-shaped build-
ing arrangement provides a high degree of enclosure and
privacy compared to an L-shaped arrangement. Medium:
Pen. 151
2.127 Perspective and section drawings: A covered entrance
with or without low walls implies that the threshold
space is intended for sitting and other private or semi-
private activities. Medium: Pen. 151
2.128 Perspective and section drawings: Covered entrances
facing towards a pedestrian walkway or semi-public and
public open spaces are meant to bridge and dignify the
transition from the private domain to these spaces. Me-
dium: Pen. 152
2.129 Perspective and section drawings: Placing a spaza shop
along the street boundary implies that the residents are
willing to be interrupted by the public while engaged in
semi-private activities in the front yard of the dwelling.
Medium: Pen. 152
2.130 Perspective and section drawings: A boundary fence
implies an allocated territorial space where the dweller
exercises the authority to practise his or her unique way
of being an individual, while at the same time being a
participating community member. Medium: Pen. 152
2.131 Perspective and section drawings: Screening of do-
mestic and other private activities using walls and spa-
tial arrangements to block views from public spaces im-
plies that the dwellers desire to have a sense of dignity.
Sometimes, as a result of a lack of economic means, the
ability to protect one’s dignity is lacking. Medium: Pen.
153
2.132 Perspective and section drawings: Due to the lack of
space in densely populated informal settlements, spaza
shops are attached to dwellings and domestic activities
are exposed to public spaces. Medium: Pen. 153
2.133 Axonometric, perspective and section drawings: The
common spatial elements used to define spatial thresh-
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olds of dwellings are walls, steps, seats, trees and roof
overhangs. Medium: Pen. 153
2.134 Axonometric section drawings: Private spaces have
the highest degree of enclosure, for example the Nguni
beehive-shaped dwelling has one small door and no
windows, followed by semi-private spaces or open pri-
vate spaces, then semi-public spaces, and lastly public
spaces. Medium: Pen. 154
2.135 Layout drawings: The spatial arrangement of dwell-
ings and the articulation of building shape on plan can
contribute positively or negatively to the outdoor space
around and adjacent to it. Medium: Pen. 154
2.136 Perspective-section drawings: The spatial arrange-
ment of dwellings and the articulation of the building
shape on section can contribute positively or negatively
to the outdoor space around and adjacent to it. Medium:
Pen. 154
2.137 Section drawings illustrating spatial articulation prin-
ciples: Transitional space articulation for a better quality
of open private spaces using walls, steps, roofs, trees and
spaza shops can promote better social and economic con-
ditions in urban informal settlements. Medium: Pen. 155
2.138 Section drawings illustrating spatial articulation prin-
ciples: The distance to height ratio of buildings and the
spaces between them can be manipulated to achieve a
higher or lower degree of privacy. Medium: Pen. 156
2.139 Axonometric and section drawings illustrating spa-
tial articulation principles: The size of trees in relation to
the horizontal and vertical dimension of an open space
has an impact on the way open spaces are perceived and
experienced. Medium: Pen. 157
2.140 Axonometric, section and layout drawings: Undesir-
able spatial conditions of open spaces used for domestic
activities between and in front of dwellings. Medium: Pen
and pencil. 158
2.141 Section and layout drawings: Undesirable spatial ar-
rangements of front yard spaces of dwellings. Medium:
Pen. 159
2.142 Axonometric, section and layout drawings: Desirable
spatial forms and open space arrangements for a higher
quality of urban living. Medium: Pen. 160
2.143 Section drawings: Different kinds of spatial thresh-



old boundary elements that can be used to define a tran-
sitional space. Medium: Pen. 161

2.144 Axonometric drawing: African space is a system of
interconnected spaces whereby there is harmony and
balance between individual privacy and communal
space:

1. A high degree of enclosure in private spaces — rooms,
kitchen, storage, usually one door and relatively few
and small windows limiting a visual connection be-
tween the interior and exterior

2. Seating at the front of buildings and at entrances to
private homes

3. Fruit Trees are common in front of dwellings

4. Low walls are used to define private open spaces used
for domestic and social activities around buildings

5. Agriculture is mostly subsistence — gardens, crop fields
and farm animals (chickens, cattle etc) along with fruit
trees are common in private open spaces

6. High walls are used to screen outdoor cooking spaces

7. Private open spaces around buildings have a visual
connection to streets or pedestrian pathways. Medium:
Pen. 161

2.145 Section and layout drawings: African spaces are usu-
ally characterised by stand-alone dwellings connected
by open spaces which are defined by walls, seating and

trees. Medium: Pen. 161

DRAWINGS: SPATIAL FINDINGS
2.146 Section drawing illustrating spatial findings about
African transitional spaces: Threshold 1: Dwelling—
seat—tree—seat—low wall—seat—street. Medium:
AutoCAD. 162
2.147 Section drawing illustrating spatial findings about
African transitional spaces: Threshold 2: Dwelling—
seat—seat—low wall—seat—street. Medium: AutoCAD.
162
2.148 Section drawing: Threshold 3: Dwelling—seat—street.
Medium: AutoCAD. 162
2.149 Section drawing: Threshold 4: Dwelling—seat—
tree—street. Medium: AutoCAD. 162
2.150 Section drawing: Threshold 5: Dwelling—covered
entrance—seat—street. Medium: AutoCAD. 163

Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

2.151 Section drawing: Threshold 6: Dwelling—seat—spaza
shop—street. Medium: AutoCAD. 163
2.152 Section drawing: Threshold 7: Dwelling—extended
seat/step—street. Medium: AutoCAD. 163
2.153 Section drawing: Threshold 8: Dwelling—seat—Ilow
wall—street. Medium: AutoCAD. 163
2.154 Section drawing: Threshold 9: Dwelling—seat—high
screen wall—street. Medium: AutoCAD. 164
2.155 Section drawing: Threshold 10: Dwelling—steps—
street. Medium: AutoCAD. 164
2.156 Section drawing: Threshold 11: Dwelling—spaza
shop—covered seating area—street. Medium: AutoCAD.
164
2.157 Section drawing: Threshold 12: Dwelling—seat—Ilow
wall—articulated gate—seat—street. Medium: AutoCAD.
164
2.158 Section drawing: Threshold 13: Dwelling—seat—
transparent fence—street. Medium: AutoCAD. 165
2.159 Section drawing: Threshold 14: Dwelling—seat—
tree—low wall—street. Medium: AutoCAD. 165
2.160 Section drawing: Threshold 15: Dwelling—covered
entrance—seat—transparent fence—street. Medium:
AutoCAD. 165
2.161 Section drawing: Threshold 16: Dwelling—spaza
shop—street. Medium: AutoCAD. 165
2.162 Section drawing: Threshold 17: Dwelling—extended
step/seat—low wall—step—street. Medium: AutoCAD.
166
2.163 Section drawing: Threshold 18: Dwelling—seat—Ilow
wall—tree—street. Medium: AutoCAD. 166
2.164 Section drawing: Threshold 19: Dwelling—seat—de-
tached screen wall—street. Medium: AutoCAD. 166
2.165 Section drawing: Threshold 20: Dwelling—seat—de-
tached screen wall—street—tree—seat. Medium: Auto-
CAD. 166
2.166 Section drawing: Threshold 21: Dwelling—seat—
street—spaza shop—dwelling. Medium: AutoCAD. 167
2.167 Section drawing: Threshold 22: Seat—dwelling—
seat—tree—low wall—step-street. Medium: AutoCAD.
167
2.168 Section drawing: Threshold 23: L-shaped dwelling—
seat—low wall—street—street. Medium: AutoCAD. 167
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2.169 Section drawing: Threshold 24: Dwelling—seat—
street—dwelling—covered entrance—seat. Medium:
AutoCAD. 167

2.170 Section drawing: Threshold 25: Dwelling—seat—
street—seat—dwelling. Medium: AutoCAD. 168

2.171 Section drawing: Threshold 26: Dwelling—covered
entrance—seat—street—seat—covered entrance—
dwelling. Medium: AutoCAD. 168

2.172 Section drawing: Threshold 27: Dwelling—covered
entrance—seat—street—seat—dwelling. Medium: Auto-
CAD. 168

2.173 Section drawing: Threshold 28: U-shaped dwellings—
seat—street—seat—dwelling. Medium: AutoCAD. 168

2.174 Section drawing: Threshold 29: Dwelling—seat—tree/
street—seat—dwelling. Medium: AutoCAD. 169

Part 2.3

AVISUAL-SPATIAL ANALYSIS OF KHUTSONG SECTION
URBAN BLOCK SCALE ANALYSIS
3.001 Map drawing: Khutsong Section is located in South
Africa within the municipal border of the City of Johan-
nesburg. Medium: Pen. 171
3.002 Map drawing: Khutsong Section is located in Mid-
rand, in Ivory Park township in the northern part of
Gauteng. The indicated informal settlements mushroom
close to resources and job opportunities. Most of them
are located near mobility spines, railway lines and eco-
nomic nodes. Khutsong Section is close to the Midrand
economic node. Medium: GIS map and a pen drawing cour-
tesy of the City of Johannesburg (2012). 171
3.003 Map drawing: Khutsong Section is located close to
two main roads, a school, and a shopping centre further
south alongFreedom Drive. It is also surrounded by for-
malised residential areas. This means that the existing
infrastructure and amenities can support the in situ up-
grading of the settlement. Medium: Pen. 171
3.004 Edited aerial photograph: Positive spaces (buildings)
are indicated in black and negative spaces (open spaces)
are indicated in grey. Khutsong Section’s urban layout
is more organic, whereas the formal residential blocks
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around it are rectilinear, aligning to the layout of roads.
Medium: The image was inverted using Paint to study the
urban forms and open spaces of the study area. 172
3.005 Edited aerial Photograph: The variety in sizing and
orientation of dwellings in Khutsong Section presents
richness and complexity in the urban morphology which

is lacking in the formal houses around the settlement.
Medium: Photoshop Hue/Saturation tool was used to study
the urban forms and open spaces of the study area. 172
3.006 Aerial Photograph: Khutsong Section is a triangular
urban block bordered by two streets and a water chan-
nel which is also used as a pedestrian and vehicular route.
Medium: Satellite image courtesy of National Geo-spatial In-
formation (NGI) (2015). 172
3.007 Map drawing: This map indicates the formal resi-
dences in contrast to the informal arrangement of the
dwelling units in the informal settlement. The fine ur-
ban fabric of the settlement promotes pedestrian access
and a variety of open public spaces which the formal
layout lacks. Medium: Pen. 173
3.008 Map drawing: Khutsong Section was formed 19 years
ago by people who migrated from rural areas, Thembisa
township and foreign countries to be near economic
opportunities. The informal settlement consists of a finer
urban grain compared to the formal residential settle-
ments around it. Medium: AutoCAD drawing after a draw-
ing in Katamaya (2004: 69). 173
3.009 Map drawing: The urban form density of Khutsong
Section informal settlement in 2004. Medium: AutoCAD.
173

3.010 Map drawing: The urban form density of Khutsong
Section informal settlement in 2009. Medium: AutoCAD.
173

3.011 Map drawing: The urban form density in Khutsong
Section informal settlement in 2015. Medium: AutoCAD.
173

3.012 Map drawing: Existing fractal space of flows, cluster
of settlement blocks, shops, water collection points, and
the primary route going through Hlanganani Street and
Moagi Street. Shops are located along busy pedestrian
routes and roadways in order to reach as many custom-
ers as possible. The fractal pathway network supports
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micro-economic activities by increasing access for the
flow of people, goods and services. Most of the water
collection points are also located along pathways to in-
crease access for residents. Medium: AutoCAD.
173
3.013 3D drawing: The articulation of urban forms and open
spaces is proportioned according to the human scale,
creating a spatial complexity which is desirable in urban
spaces. However, there is too much complexity and as a
result the continuity of the open spaces and pathways
of the settlement is affected. Complexity denotes the
spatial and visual richness of urban places, and continu-
ity is about the level of ease of navigating and under-
standing an urban space. Human scale denotes the ar-
ticulation, size and texture of physical urban elements
that tie to the proportions, size and ergonomics of hu-
mans. Medium: Pen and pencil. 174
3.014 3D drawing: A view from Moagi Street shows that
the edges of the informal settlement block lack continu-
ity. Continuity refers to the degree to which streets and
urban spatial edges are visually demarcated by the ar-
rangement of buildings, trees, walls and other elements.
Medium: SketchUp. 175
3.015 3D drawing: A view from a water channel shows that
the edges of the informal settlement block have a very
high number of spatial linkages. Linkages denote visual
and physical connections from open spaces and streets
to buildings, open space to open space, and the network
of streets, established with the intention to unify urban
elements. Medium: SketchlUp. 175
3.016 3D drawing: A view from 224 October Drive shows
that the urban spatial fabric of the informal settlement
has a good degree of spatial transparency. Transparency
denotes the level of visual and physical connection be-
yond street edges and open urban spaces which allows
people to survey and perceive human activity. Medium:
SketchUp. 175
3.017 3D drawing: A view from the corner of 22" October
Drive and Hlanganani Street shows how the variety of
form and space created by the informal layout and shack
typologies provides a rich spatial experience in the set-
tlement. This urban fabric supports various social and
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micro-economic activities in the open spaces. Medium:
SketchUp. 176
3.018 3D drawing: A view from Hlanganani Street shows a
haphazard arrangement of building forms and a fractal
system of open spaces around buildings. The urban struc-
ture of the settlement lacks coherence, which is an ur-
ban spatial attribute that denotes a perception of visual
order. Medium: SketchUp. 176
3.019 3D drawing: A view from the corner of Hlanganani
Street and Moagi Street shows a poor level of spatial
enclosure of the open spaces around buildings. Enclo-
sure denotes the degree to which streets and open pri-
vate and public spaces in front of buildings are spatially
bounded and contained by walls, trees, other building
forms and urban spatial elements. The arrangement of
buildings, trees and boundary lines forms a fractal trans-
portation network that interconnects different spaces.
Medium: SketchUp. 176
3.020 3D drawing: This bird’s eye view over Khutsong Sec-
tion shows the relation of existing building forms and
the series of open spaces and pathways that make up
the urban fabric of the settlement. There are no double
storey buildings in the settlement, which implies that
the potential to accommodate a higher population den-
sity is not fully utilised. Medium: Pen. 177
3.021 3D drawing: This bird’s eye view over Khutsong Sec-
tion shows an urban spatial structure with a memorable
visual character. Memorable places are those with the
quality of being recognisable and distinct, which is the
result of attributes and the arrangement of certain physi-
cal urban elements which evoke emotions, create last-
ing impressions, and capture attention. Medium: Pen, af-
ter a drawing by Katamaya (2004: 69). 177
3.022 Map drawing: The edges of internal streets of Khut-
song Section show the poor levels of continuity and co-
herence. Medium: Pen drawing on an aerial photograph.
178
3.023 Map drawing: The main fractal network of internal
streets in Khutsong Section connect to Hlanganani Street,
Moagi Street, and the water channel. Medium: Pen draw-
ing on an aerial photograph. 178
3.024 Map drawing: A variety in building form, orientation



and sizing produces a complex system of open spaces
and streets in the urban spatial structure of Khutsong
Section. Medium: Pen drawing on an aerial photograph. 178
3.025 Map drawing: The irregular network of open spaces
around buildings in Khutsong Section reduces the level
of transparency of the urban fabric. Medium: Pen draw-
ing on an aerial photograph. 178
3.026 Map drawing: Superimposing the 2004, 2009 and 2015
building footprints of Khutsong Section onto each other
highlights internal streets that have not changed over
the years that the settlement has expanded. This ad hoc
demarcation of access routes in the process of place-mak-
ing produces memorable urban spaces. Medium: Auto-
CAD and pen. 179
3.027 Map drawing: Depiction of Khutsong Section’s pe-
destrian-oriented spatial structure which differs from the
rectilinear car-oriented structure of many cities. Some of
these routes are wide enough to allow vehicles to drive
through at very low speed. The advantage of this site is
that paved roadways are available within walking dis-
tance from any part of the informal settlement. Small
pedestrian routes feed into medium-sized routes, which
in turn connect to wider roads. Medium: AutoCAD, pen-
cil and pen. 180
3.028 Map drawing: Existing internal streets and urban
blocks in Khutsong Section. The red lines highlight the
fractal transportation network which is connected to
surrounding roadways and the existing concrete chan-
nel. The groups of fragments of shacks form clusters that
are serviced by this organic pathway system, similar to
the way blood veins supply blood to different organs of
the human body. Medium: AutoCAD, pencil and pen. 180
3.029 Map drawing: Some of the open spaces in front of
dwellings have a high level of enclosure (L-shaped, U-
shaped and completely contained) and some are loosely
contained. Medium: AutoCAD and pen. 180
3.030 Map drawing: Too many visual connections (spatial
leaks) beyond streets and open spaces in Khutsong Sec-
tion compromise desirable levels of spatial enclosure.
Medium: AutoCAD and pen. 180
3.031 Map drawing: Mini-bus taxis run along Freedom Drive
which connects to 22" October Drive. The edges of the
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settlement are very porous, allowing good pedestrian
access in and out of Khutsong Section. The settlement is
trapped among the formal residential developments all
around, which limits its horizontal growth. The promo-
tion of high-rise buildings in the settlement may create
enough capacity to accommodate a growing population.
Adequate access to 2" October Drive exists where taxis
and buses are available. Medium: Pen. 181
3.032 Map drawing: The edges of Khutsong Section infor-
mal settlement are very porous, allowing easy pedestrian
movement throughout Khutsong. These diagrams are
based on observations of the settlement’s street edges.
They show that there is good pedestrian access into the
settlement, but a lack of continuous building facades
along the street affects the quality of open spaces. Me-
dium: Pen. 181
3.033 3D drawing: The organic linear open spaces around
buildings in Khutsong Section provide opportunities for
surprises when private open spaces hidden around cor-
ners are suddenly discovered. Medium: Pen. 182
3.034 3D drawing: The organic linear open spaces in
Khutsong Section create a spatial setting whereby views
and foci constantly change as one moves through the
space. Medium: AutoCAD and pen. 182
3.035 3D drawing: The clusters of buildings in Khutsong
Section are engulfed by organic linear streets and open
Spaces, connecting irregular and open spaces within
each cluster. Medium: Pen. 182
3.036 3D drawing: A cluster of buildings arranged around
a central open space creates a good degree of enclosure
and promotes semi-private activities in front of dwell-
ings by screening public pathways and open spaces.
Medium: AutoCAD and pen. 182
3.037a-3.037g 3D drawings: The non-90° relationships in
some compositions of buildings and clusters in Khutsong
Section create spatial variations, complexity and ele-
ments of surprise. Individual buildings in a cluster which
are arranged to have a 90° relationship are visually re-
lated through aligned edges. Overlapping building fa-
cades in a cluster with 90° relationships tend to create a
stronger sense of spatial enclosure. At the block edges of
the informal settlement (along Moagi Street, Hlanganani

© University of Pretoria

EMMANUEL NKAMBULE — 19

Street and the water channel) the composition is cha-
otic, the result of uncontrolled orientation which creates
weak relations among buildings. Private front yards be-
come focused open spaces in L-shaped and U-shaped
building clusters which have strong orientation and di-
rection to the open side. Building edges on streets and
pathways (PP - public pathways) form a channelled lin-
ear space where the attention is drawn towards the ends
of the street, if buildings are linearly arranged and their
facades are aligned. Open corners in a cluster of build-
ings enclosing a central open space create a sense of weak
spatial enclosure (SP - spatial leaks and PES — poorly
enclosed spaces), whereas closed corners create a strong
feeling of spatial enclosure (ES — enclosed space). An in-
ward-oriented and self-centred arrangement of build-
ings in a cluster creates a central common semi-private
open space whereby the buildings screen semi-public
and public spaces. Medium: AutoCAD and pen. 184
3.038 3D drawing: Different types of building clusters and
the way they enclose private open spaces in relation to
the street. Medium: Pen. 183
3.039 3D drawing: The fractal or organic linear pathway
system is a result of the arrangement of buildings, and is
negotiated by moving pedestrians in order to access other
places. These pathways create a high degree of linkages
and transparency in Khutsong Section, because they
physically and visually connect to all dwelling units
within the informal settlement and the surrounding
roadways. Medium: Pen. 183

STREET-SCALE ANALYSIS
Moagi Street
3.040 Photograph used to study the urban forms and open
spaces of the study area: Moagi Street — the edge of Khut-
song Section on the right-hand side displays a lack of
tidiness, continuity and legibility. Tidiness denotes the
cleanliness and physical condition of an open urban
space. Medium: Colour photograph. 186
3.041 Photograph used to study the urban forms and open
spaces of the study area: Moagi Street — a spaza shop is
located along the boundary fence and washing lines,
domestic activities and toilets are visually exposed to
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open public spaces and the street because of the see-
through street boundary fences. Medium: Colour photo-
graph. 186
3.042 Photograph: Moagi Street — poorly managed run-off
water from dwellings and water collection points con-
tributes towards the untidiness of the street. Medium:
Colour photograph used to study the urban forms and open
spaces of the study area. 186
3.043 Photograph used to study the urban forms and open
spaces of the study area: Moagi Street — this water col-
lection point is located very close to the fenced dwelling

in the background, which implies that when the people
fetch water or do their laundry they may intrude on the
privacy of the residents. Medium: Colour photograph. 186
3.044 Photograph: Moagi Street — this L-shaped dwelling
and the waterless toilet provide a strong enclosure for
the front elevation open space which is used for wash-
ing lines and domestic and social activities. Medium: Col-
our photograph. 186
3.045 Photograph: Moagi Street —an example of a spaza shop
attached to the dwelling of the spaza owner and unfenced
dwellings, whereby private and semi-private open
spaces spill onto public spaces. The resulting spatial con-
ditions carry the memory of the effects of poverty and
how it strips human dignity. Medium: Colour photograph.
186

3.046 Drawing: Moagi Street — poor definition of threshold
space causes untidy and poorly enclosed open private
spaces. Medium: Pen and pencil drawings. 187
3.047 Drawing: Moagi Street — L-shaped and U-shaped
building arrangements help define the boundaries of
private open spaces. Spaza shops attached to dwellings
work as transitional spaces that connect interior spaces

to public outdoor spaces. Medium: Pen and pencil draw-
ings. 187
3.048 Drawing: Moagi Street —the spaza shop owner sits at
the vehicle and pedestrian gate, away from the shop but
close enough to see incoming customers. Locating spaza
shops on the street boundary helps to partially screen
private activities in front of dwellings from the street and
open public spaces. Medium: Pen drawings. 187
3.049 Drawing: Moagi Street — the need exists to introduce
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spatial elements to strengthen the sense of enclosure of
front -yard open spaces and draw a clear line between
private open spaces and public open spaces. Medium: Pen
drawings. 188

3.050 Drawing: Moagi Street — a great need exists to define
public spaces and integrate services and transportation
networks in a manner that will produce good urban
spaces. One way to achieve this would be by using spaza
shops as filter layers (thresholds) between private and
public domains to increase urban spatial legibility. Me-
dium: Pen drawings. 188

3.051 Drawing: Moagi Street — due to the poor insulation of
roofs and walls, residents usually sit under trees and in
shaded areas during the day. A need exists for open green
spaces, good drainage of run-off water and storm water,
and shaded spaces along streets and open public spaces
so that more relationship-building activities could occur.
Medium: Pen drawings. 188

STREET-SCALE ANALYSIS
Hlanganani Street
3.052 Photograph: Hlanganani Street — residents use the
private open spaces along front of dwellings for socialis-
ing and domestic activities. Waterless toilets and water
taps were provided by Government for residents. This
street is characterised by very green lawns because it
receives high levels of water run-off due to the fact that
the site slopes down from 22" October Drive towards
Hlanganani Street. Medium: Colour photograph. 189
3.053 Photograph: Hlanganani Street — this view from Hlan-
ganani Street shows buildings in the background which
become a visual focus point because of their linear ar-
rangement along this pathway. Medium: Colour photograph.
189
3.054 Photograph: Hlanganani Street — an unpaved road
and poorly managed run-off water and waste affect the
tidiness of this street and adjacent open spaces. Medium:
Colour photograph. 189
3.055 Photograph: Hlanganani Street — dwellings are usu-
ally built with a timber frame and a collage of steel roof
sheeting and other materials, with textures, sizes and
articulation of physical elements that match human pro-
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portions and size. The building forms also give the street
a distinct, memorable and recognisable spatial quality.
Medium: Colour photograph. 189
3.056 Photograph: Hlanganani Street — on the opposite side
of Khutsong Section there are formal houses which have
decorative boundary walls and gates leading to a high
degree of memorability, legibility, complexity, continu-
ity, coherence, enclosure and tidiness. However, the lev-
els of linkages and transparency are low along this street
edge. Medium: Colour photograph. 189
3.057 Photograph: Hlanganani Street — street vendors take
advantage of high levels of pedestrian traffic by display-
ing food, vegetables and other products along the street.
Medium: Colour photograph. 189
3.058 Drawings: Hlanganani Street — this spaza shop is lo-
cated next to a formal grocery shop and adds vibrancy
to the street, as opposed to the solid fence of the grocery
shop. Medium: Pen. 190
3.059 Drawings: Hlanganani Street — these two L-shaped
dwellings and toilet partly enclose a private open space
that directly connects to the street. This open space can
be improved by articulating the street boundary. Medium:
Pen and pencil. 190
3.060 Drawings: Hlanganani Street — here more fences are
used to demarcate the semi-private open spaces in front
of houses along this street, compared with houses deeper
into the settlement. Medium: Pen and pencil. 190
3.061 Drawings: Hlanganani Street — the thresholds of some
of the houses are articulated by using covered entrances,
seating and paved frontages. Medium: Pen and pencil. 190
3.062 Drawings: Hlanganani Street — this organic linear
pathway wraps around clusters of dwellings and con-
nects to the main street. The walls of the buildings, toi-
lets and solid and see-through fences define the edges
of the pathway. Medium: Pen and pencil. 191
3.063 Drawings: Hlanganani Street — the spatial arrange-
ment and sizing of the building forms are related to pe-
destrian movement and human proportions. High lev-
els of spatial transparency compromise the sense of spa-
tial enclosure of private open spaces and affects spatial
continuity and coherence. Medium: Pen and pencil. 191
3.064 Drawings: Hlanganani Street — although there is high



degree of transparency and spatial linkages, this street
edge has poor continuity because building edges were
not aligned. Medium: Pen and pencil. 191

STREET-SCALE ANALYSIS
The Channel
3.065 Photograph: The channel — some of the houses are
built with bricks, indicating a sense of permanence com-
pared with the make-shift houses of timber and steel
sheeting. Medium: Colour photograph. 192
3.066 Photograph: The channel — a poorly defined public
spatial domain lacks the necessary architectural elements
that support socialactivities. Medium: Colour photograph.
192
3.067 Photograph: The channel — the owner of this spaza
shop lives in the L-shaped dwelling behind and keeps
the open spaces clean and tidy. Usually open spaces that
are not closely related to dwellings are littered and un-
tidy. Medium: Colour photograph. 192
3.068 Photograph: The channel - the concrete channel di-
rects run-off and storm water that flows through under-
ground pipes penetrating into the informal settlement.
Medium: Colour photograph. 192
3.069 Photograph: The channel — due to the lack of a back-
yard space, the front yard is used for domestic and so-
cial activities while functioning as a pathway that con-
nects to adjacent dwellings and open spaces. Medium:
Colour photograph. 192
3.070 Photograph: The channel — the existing deep chan-
nel running through the settlement transports grey wa-
ter from kitchen and laundry activities towards a larger
channel in 22" October Drive. To prevent diseases, a sub-
merged channel should be provided to convey this wa-
ter to storage tanks, after which it can be pumped
through a water purification system. This would ensure
clean public spaces to encourage social activities. Medium:
Colour photograph. 192
3.071 Drawings: The channel — washing lines in front yards
clutter the open space and disrupt pedestrian movement.
Medium: Pen and pencil. 193
3.072 Drawings: The channel — these buildings are arranged
to have their front doors opening towards a linear pri-
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vate open space which is used for sitting and social ac-
tivities. Medium: Pen and pencil. 193
3.073 Drawings: The channel - residents along existing deep
channels running through the settlement use fences to
define and demarcate their semi-private spatial domains.
Adding a boundary fence and a spaza shop draws a clear
line between the private open spaces and the street. A 90°
relationship between the dwellings, spaza shop, boundary
fence and street creates good visual order and a stronger
sense of spatial enclosure. Medium: Pen and pencil. ~ 193
3.074 Drawings: The channel - this dwelling has a private
open space that is at a higher level than the street and a
solid boundary fence, allowing residents to passively
survey the streets, while making it difficult for pedestri-
ans to see into the dwelling. Medium: Pen and pencil.
194
3.075 Drawings: The channel - this water collection point
and the toilets could have been designed and arranged
to better define the street edges and avoid health haz-
ards. Medium: Pen and pencil. 194
3.076 Drawings: The channel - women with their children
meet at this water collection point to fetch water and do
their laundry, which affects the dwelling next to it. Me-
dium: Pen and pencil. 194
3.077 Drawings: The channel — Residents along the exist-
ing deep channels running through the settlement use
the spaces in front of their houses for domestic activities
which are intertwined with social activities. The lack of
a semi-public spatial domain between the semi-private
and the public (the pathway along the channel) inter-
rupts semi-private social activities. Medium: Pen and pen-
cil. 195
3.078 Drawings: The channel - the open spaces in-between
dwellings allow for a high level of spatial transparency
and linkages between the street and the spaces behind
the buildings. Medium: Pen and pencil. 195
3.079 Drawings: The channel — the arrangement of the L-
shaped dwelling, spaza shop and toilet in relationship to
the street defines transitional space that integrates so-
cial activities with micro-scale economic activities. Me-
dium: Pen and pencil. 195
3.080 Drawings: The channel — these clusters of buildings
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have rear and side elevations facing towards the street,
with front facades facing a central courtyard space with
covered entrances, seating and trees. Medium: Pen and
pencil. 195
3.081 Drawings: The channel — an analysis of the spatial
structure of Khutsong Section, showing social interac-
tions in spaces of places and spaces of flows (Author,
2013). These drawings were based on the understand-
ing of African settlements and the observation of socio-
spatial aspects of Khutsong Section. Spatial thresholds
play an important role to demarcate private, semi-pri-
vate, semi-public, and public spatial zones. Medium: Pen.
196

3.082 Drawings: The channel — the spatial profiles indicate
different uses and articulation of front yards, street boun-
dary edges and back yards of a cluster of buildings. Me-
dium: Pen. 196
3.083 Drawings: The channel — residents close to existing
deep channels running through the settlement enjoy the
sunlight while watching people walk in front of their
houses and greeting and chatting with friends. Medium:
Pen and pencil. 197
3.084 Drawings: The channel - residents sit in private open
spaces shaded by trees and surrounding houses. Medium:
Pen and pencil. 197
3.085 Drawings: The channel — the lack of a semi-public
spatial domain between the semi-private and the public
(the pathway along the channel) interrupts semi-private
social activities. Medium: Pen and pencil. 197
3.086 Drawings: The channel — open private spaces with a
strong sense of enclosure. Seating and covered entrances
attract social activities. Medium: Pen and pencil. 197
3.087 Drawing: The channel - the absence of orientating
landmarks affects the legibility of the settlement. Medium:
Pen. 197

STREET-SCALE ANALYSIS
Shlezi Street

3.088 Photograph: Shlezi Street — salvaged mattress steel
frames, timber, sails and scrap metals were used to cre-
ate this high street boundary wall. Medium: Colour pho-
tograph. 198
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3.089 Photograph: Shlezi Street — this framed opening and
triangulated timber gate directly connects the street to
the front yard of the dwelling covered with a plastic fab-
ric. Medium: Colour photograph. 198

3.090 Drawing: Shlezi Street — pedestrians walk in the road
because fences and buildings encroach onto the unpaved
sidewalk. Spaces in front of permanent houses on the
left of the road are also used for economic activities usu-
ally accompanied by social interactions. Medium: Pen and
pencil. 199

3.091 Drawing: Shlezi Street — social activities and micro-
economic activities are intertwined along this street
where the market spaces act as thresholds between the
public and semi-private spatial domains. Medium: Pen
and pencil. 198

3.092 Drawing: Shlezi Street — this spaza shop forms part of
the boundary fence opening towards the street while
encroaching onto the open space in front of the owner’s
house, which is shared by the toilet. Some spaza shops
are positioned in front of dwellings and accessed through
a pedestrian gate from the street. Medium: Pen. 199

3.093 Drawings: Shlezi Street — where there is no street
boundary fence, the dwellings and spaza shops function
as thresholds between the street and open spaces behind
the dwellings. Toilets and the spaza shops become part
of the streetscape. Spaza shops are sometimes attached
to a house and connecting open spaces in front of the
dwellings for residents to sit, do their laundry and so-
cialise while watching for customers. Medium: Pen. 199

3.094 Drawings: Shlezi Street — adding more trees along
streets could help support some of the social activities.
Paving and storm water drainage are also needed on the
pavement to encourage more activities. If more spatial
thresholds were inserted between semi-private and pub-
lic spaces it could help to dignify domestic activities like
laundry, cooking and semi-private social interactions.
Medium: Pencil. 199

STREET-SCALE ANALYSIS
22nd October Drive

3.095 Photograph: 22NP October Drive — an example of how
a social activity (playing cards) is integrated with a mi-
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cro-economic activity (commercial sewing) where the
channel joins the main storm water channel along 2™
October Drive. Medium: Colour photograph. 200
3.096 Photograph: 22NP October Drive — this front yard con-
tains fruit trees which provide shaded seating spaces and
is separated by a see-through fence. Medium: Colour pho-
tograph. 200
3.097 Photograph: 22NP October Drive — this is a tidy open
space which invites people to sit. It contributes positively
to the street. Medium: Colour photograph. 200
3.098 Drawing: 22NP October Drive — micro-scale economic
activities are used to separate the public spatial domain
from the semi-private spatial domain in front of the
dwellings behind the hair salons. Medium: Pen. 200
3.099 Drawing: 22NP October Drive — the location of this
spaza shop indicates the need for proximity and connec-
tion to pedestrians and cars passing by. It is not attached
to any house or boundary fence but is located near sell-
ing opportunities. Medium: Pen. 201
3.100 Drawing: 22NP October Drive — this spaza shop is lo-
cated in an open space at the intersection of a busy pe-
destrian route and a high-traffic road bordering Khut-
song Section informal settlement and other formal resi-
dential areas. Medium: Pen. 201
3.101 Drawing: 22NP October Drive — this agglomeration of
hair salons and fruit and vegetable spaza shops attracts
social activities and adds vibrancy to the street while
screening semi-private activities in front of the houses
behind the shops. Medium: Pen. 201

INTERNAL STREETS IN KHUTSONG SECTION

3.102 Drawing: Internal spaces — laundry activities in front
of a T-shaped dwelling with a covered entrance. Medium:
Pencil. 202

3.103 Drawing: Internal spaces — laundry and social activi-
ties in front of a fenced T-shaped dwelling with a cov-
ered Entrance, located on a busy pedestrian and vehicu-
lar route. Medium: Pencil. 202

3.104 Drawing: Internal spaces — laundry and cooking ac-
tivities in front of a L-shaped dwelling with a covered
entrance along a busy pedestrian pathway. Medium: Pen-
cil. 202
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3.105 Drawing: Internal spaces — laundry activities in open
private spaces with trees in front of a cluster of L-shaped
and rectangular buildings. Medium: Pencil. 202

3.106 Drawing: Internal spaces — laundry activities in an
open space in front of a rectangular corner building
which is part of linear street edge. Medium: Pencil. 203

3.107 Drawing: Internal spaces — social activities in shaded
pockets of private open spaces along a pedestrian path-
way. Medium: Pencil. 203

3.108 Drawing: Internal spaces — laundry activities in front
of central open spaces enclosed by buildings of different
sizes and rectilinear shapes. Medium: Pencil. 203

3.109 Drawing: Internal spaces — laundry activities in front
of a tree-shaded private open space linking to other open
spaces. Medium: Pencil. 203

Part 2.4

A VISUAL-SPATIAL INVESTIGATION THROUGH
DRAWINGS AND COMPUTER-GENERATED MODELS
URBAN SCALE EXPLORATION
4.001 Drawing for the generation of spatial ideas and solu-
tions: Khutsong Section is strategically located in an area
with good vehicular access and transportation networks.
Medium: Pen and pencil. 205
4.002 Drawing for the generation of spatial ideas and solu-
tions: The main design strategy is to create transitional
spaces that will limit the horizontal growth of Khutsong
Section in order to encourage vertical growth to achieve
high densities and a more liveable settlement. Medium:
Pen and pencil. 205
4.003-4.004 Drawing for the generation of spatial ideas and
solutions: Once vertical growth occurs, open pockets of
spaces around buildings can be used for pocket parks,
recycling stations, and economic and social activities.
Medium: Pen and pencil. 205-6
4.005 Drawing: The need exists to limit horizontal growth
in order to preserve open public spaces. Hence, vertical
growth may be encouraged to help achieve high resi-
dential densities while ensuring that there are sufficient
amenities, services, and infrastructure for all households.



Medium: Pen and pencil. 206
4.006 Drawing: Inserting a two-storey linear urban spatial
spinal cord through the informal settlement as enabling
infrastructure could allow the easy flow of pedestrians,
goods and services while strengthening the spatial struc-
ture and legibility of the urban fabric. Medium: Pen. 206
4.007 Drawing: Vertical spatial growth could also allow more
landscaping to be inserted into the open public spaces
around existing houses. By adding trees, retention ponds,
constructed wetlands and paving, open spaces may
improve the quality of the urban space in general. Me-
dium: Pen. 207
4.008 Drawing: High-density housing may be achieved
along with high-quality urban spaces by articulating
open spaces around buildings. Medium: Pen. 207
4.009 Drawing: This design intervention aims to create a
fine-grained fabric for the informal settlement, while
introducing spatial thresholds that define the change
from public spatial domain in open public spaces and
streets, to semi-public and semi-private spaces that lead
to individual houses. Medium: Pen. 207
4.010 Drawing: The analysis of the spatial structure of Khut-
song Section shows that there is a need to insert spatial
thresholds in some areas to dignify the transition from
one spatial domain to the next. Medium: Pen. 208
4.011a-4.011b Drawing: Developing densification and up-
grading scheme for informal settlements with a site-spe-
cific building code for Khutsong Section could ensure
sustainable urban regeneration. Medium: Pen. 208-9
4.012 Drawing: This layout highlights existing pathways,
with inserted rectangular forms imitating the existing
urban fabric of Khutsong Section informal settlement.
The aim of this approach is to achieve a subtle urban
spatial quality using the existing spatial structure. Me-
dium: AutoCAD, pen and pencil. 210
4.013 Drawing: This layout shows the strong visual impact
of inserting new buildings (coloured in red and orange)
along the street edges of clusters. This solution is intru-
sive because the size of proposed buildings dominates
the existing spatial structure and will require that some
of the existing houses be demolished to make enough
space for the intervention; therefore further design ex-
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plorations will aim for more subtle design interventions.
Medium: AutoCAD, pen and pencil. 211
4.014 Layout drawing: In this solution, double-storey build-
ings that accommodate educational and economic activi-
ties are inserted along the street at the centre of the set-
tlement, after which small buildings are inserted at ex-
isting dumping sites. Trees are also inserted along exist-
ing streets to improve the quality of public spaces. Me-
dium: AutoCAD, pen and pencil. 212
4.015 Drawings: This design option shows the spatial ef-
fect of adding a second fractal pathway above the exist-
ing urban fabric. This pathway is used for urban agricul-
ture and the harvesting of solar power and rainwater, a
solution which is also visually invasive in the existing
urban fabric. Medium: AutoCAD, pen and pencil. 212
4.016 Drawings: In order to avoid invasive forms that visu-
ally dominate the existing urban form, a fragmental ap-
proach is used in this design option. Pockets of open
spaces and new building forms proportional to the ex-
isting ones are inserted in a manner similar to the exist-
ing urban layout to achieve a subtle new development.
Forms are juxtaposed by imitating the way residents add
new houses within the informal settlement. The design
focuses on improving mainly the open urban spaces.
Medium: AutoCAD, pen and pencil. 213
4.017-4.018 Drawing: These drawings illustrate the visual
and spatial impact of proposed forms and elements (ren-
dered in grey) in relation to the existing building foot-
prints (rendered in black). Medium: AutoCAD rendered.
214
4.019 Drawing: Trees and paving can be used to define the
edges of open spaces around existing buildings so as to
improve the spatial legibility, coherence and continuity
of Khutsong Section’s spatial structure. Medium: Auto-
CAD and pen. 214
4.020 Drawing: Allocating individual plots (coloured in
yellow, blue and green) based on the existing public open
spaces, pedestrian and vehicular routes (coloured in
black), and open semi-private spaces (coloured in red)
can help release the potential for self-improvement of
houses and open spaces. Medium: AutoCAD and pen. 215
4.021 Drawing: This drawing shows the visual impact of
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inserting new buildings (coloured in blue and yellow)
along the street edges of clusters. This solution is inva-
sive because the proposed linear buildings are larger than
existing houses and will require some demolition and
the removal of residents from some of the houses, thus
disrupting some of the existing relationship-building
activities; therefore further design explorations will aim
for more subtle design interventions. Medium: Pen and
pencil. 216
4.022 Drawing: Intervening only in existing open spaces so
as to add public facilities, improve the quality of out-
door spaces, and define the edges of streets and public
spaces can be achieved using and articulating minimally
invasive urban forms and elements. Medium: Pen. 217
4.023 Drawing: This option aims to insert two-storey build-
ings as fragments in different open spaces and along busy
streets, while also inserting gathering spaces and serv-
ice systems in between existing structures in a more con-
text specific manner. Medium: Pen. 218
4.024—4.027 Drawings for illustrating proposed spatial ideas
and solutions: The added buildings and urban elements
are responsive to site-specific conditions of the streets,
open spaces and buildings of Khutsong Section. Further
articulation of the proportions and sizing of the proposed
forms can improve the legibility and coherence of the
settlement. Medium: AutoCAD. 219
4.028-4.031 Drawings for illustrating proposed spatial ideas
and solutions: Proposed urban elements and forms (ren-
dered in grey) are related to existing buildings to streng-
then the enclosure of open spaces, legibility, coherence,
continuity, complexity, memorability, tidiness, linkages
and transparency between buildings, open spaces and
streets. Medium: AutoCAD. 220
4.032-4.033 Drawings for illustrating and generating spa-
tial ideas and solutions: This design option shows the
effect of adding a second fractal pathway above the ex-
isting urban fabric. This pathway can be used for urban
agriculture and the harvesting of solar power and rain-
water. This solution is also visually invasive but creates
spatial linkages, coherence and continuity in the exist-
ing urban fabric. Medium: AutoCAD and pen. 221
4.034 Drawings: In this solution the double-storey build-
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ings are inserted along the street located at the centre of
the settlement and accommodate educational and eco-
nomic activities. Small buildings are inserted on exist-
ing dumping sites. Trees are also inserted along existing
streets to improve the quality of public spaces. Medium:
AutoCAD and pen. 222
4.035 Drawings: This design option shows the visual im-
pact of the second storeys inserted over existing build-
ings. Medium: SketchUp and pen. 223

STREET-SCALE SPATIAL EXPLORATION
4.036 Drawing: Activities like arts and crafts, storytelling,
music, cooking, eco-learning, eco-entertainment and
other cultural activities could be arranged in intercon-
necting spaces within the settlement. Medium: Pen.
224
4.037 Drawing: Retail activities could also be arranged in
interconnecting spaces within the settlement. Medium:
Pen. 224
4.038 Drawing: Urban agricultural activities could be ar-
ranged in interconnecting spaces within the settlement
in a manner thatimproves urban spatial quality. Medium:
Pen. 224
4.039 Drawing: Sports and leisure activities could be ar-
ranged in interconnecting spaces within the settlement
in a manner that improves the urban spatial quality of
the settlement. Medium: Pen. 225
4.040 Drawing: Vertical spatial planes, columns and trees
could be used to create spaces where people can gather.
Semi-enclosed spaces support semi-private and semi-
public activities. Vertical spatial planes, columns and
trees should be articulated by inserting openings, seat-
ing and finishes that serve as means to filter private and
semi-private activities from public activities. Medium:
Pen. 225
4.041 Drawing: Open spaces in the settlement can be de-
signed to integrate social activities with micro-scale eco-
nomic activities. Medium: Pen and pencil. 226
4.042 Drawing: Community gathering spaces can be cre-
ated by manipulating vertical spatial elements and trees
to provide enclosure. The horizontal spatial plane can
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be articulated with seating, steps and platforms. Medium:
Pencil. 226
4.043-4.044 Drawing: Vertical spatial planes could be in-
serted between existing semi-private social gathering
places in order to screen noise and provide a degree of
privacy from adjacent busy streets and open public
spaces. Medium: Pen. 227
4.045-4.046 Drawing: Linearly arranged trees, walls and
other vertical physical elements can be used to enclose
pockets of green and agricultural open spaces. Medium:
Pencil. 227
4.047 Drawing: Adding first floor levels with balconies
above existing dwellings in Khutsong Section can pro-
vide shaded spaces that can be used for social and mi-
cro-scale economic activities. Medium: Pencil. 227
4.048-4.052 Drawing: Tidiness and memorability can be
achieved by paving and adding seating, street furniture,
vertical space-defining elements and trees in open spaces
and streets of Khutsong Section informal settlement.
Medium: Pencil. 228
4.053-4.054 Drawing: New buildings can be articulated to
enclose urban spaces and frame openings to act as gate-
ways that connect open spaces. Medium: Pen. 229
4.055-4.058 Drawing: In order to avoid invasive forms that
visually dominate the existing urban form, a fragmental
approach is used in this design option. Small buildings
and partially enclosed open spaces that are proportional

to existing building forms are inserted in a manner simi-
lar to the existing urban layout to achieve a subtle new
development. Forms are juxtaposed by imitating the way
residents add new houses within the informal settle-
ment. A variety of thresholds are inserted to separate
semi-private activities from public activities. Medium: Pen.
230-1

4.059 Drawing: In order to maintain spatial transparency
and linkages, vertical walls used to define spatial thresh-
olds have openings that align with doors, windows, gates
and front yards of existing dwellings. Medium: Pencil. 232
4.060 Drawing: Simple vertical and horizontal spatial planes
may be used to create thresholds between spatial do-
mains used for a variety of activities within the settle-
ment. Medium: Pencil. 232
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4.061 Drawing: Introducing vertical urban forms in the spa-
tial structure of Khutsong Section can ease navigation
and improve the spatial congnition of pedestrians. Me-
dium: Pen and pencil. 232

4.062-4.066 Drawing: Screen walls with seating and trees
can be used to partially enclose pockets of spaces to at-
tract social and micro-scale economic activities along
streets, while screening semi-private activities in the
front yards of dwellings and acting as firewalls to guard
against the spread of fire. Medium: Pen. 233-4

4.067-4.071 Drawings: Threshold and open space design
principles to be applied in further spatial explorations.
Medium: Pen and pencil. 235-6
4.072-4.074 Drawings: Existing pedestrian and vehicular
routes can be used for circulating services and provid-
ing minimally invasive amenities so as to enable self-
improvement of houses and the growth of micro-scale
economic activities. Medium: Pen. 237

4.075 Drawing: Inserting pre-fabricated structural compo-
nents to upgrade the existing fractal pathways within
Khutsong Section may help to simplify the construction
process, because there are few roads wide enough to give
access to construction vehicles. Medium: Pen and colour
pencil. 238

4.076 Drawings: Minimally invasive spatial interventions
could be achieved by elevating proposed structures by
using columns so as to add new spatial layers without
demolishing existing dwellings. Medium: Pen and pencil.

238

4.077 Drawing: Minimally invasive spatial interventions
could be achieved by proposing movable and light-
weight space-defining elements that can be relocated and
re-used as the informal settlement transforms and de-
velops. Medium: Pen. 239

4.078-4.080 Drawings: Lightweight structures can be used
to create spaces, support solar panels for energy produc-
tion, carry planters for food production, and to harvest
rain water. Adding green roofs, seating, paved pathways,
drainage and service channels, and creating a continu-
ous block edge (indicated by red lines) along streets may
help to beautify the public spaces of the informal settle-
ment. Layers of vertical and horizontal spatial thresh-



olds can be used to densify and diversify activities oc-
curring in the open spaces of Khutsong Section. Vertical
green walls, raised walkways and roofs can be used to
make streets more attractive and usable by accommo-
dating social activities. Medium: Pen. 239
4.081 Drawing: Inserting trees and rainwater-harvesting
systems around existing houses could result in a green
and sustainable open urban space that helps to blend
new buildings and urban elements with existing shacks.
Medium: Pen and pencil. 240
4.082 Drawing: The use of a structure and infill system could
help to simplify the construction process during the
upgrade of the informal settlement. Lightweight struc-
tures equipped with solar panels and rainwater collec-
tion tanks could be prefabricated and then transported
to Khutsong where they can be connected to existing
houses. Medium: Pen and pencil. 240
4.083 Drawing: A lightweight steel structural system with
pre-cast concrete components may ease the construction
process. Steel components of the system may be trans-
ported and erected more easily and quickly than ma-
sonry construction. Medium: Pen and pencil 241
4.084 Drawing: The insertion of a double-storey building
and lightweight structures for micro-scale economic
activities provides shaded spaces. Seating can be inserted
to support social activities at ground level. Medium: Pen
and pencil. 241
4.085-4.088 Drawings: A simple steel butterfly shed can be
used for the parking of movable double-storey rooms
while allowing a variety of activities when the contain-
ers have been removed. Lightweight steel stair systems
could be connected and disconnected as required. Me-
dium: Pen and colour pencil. 242
4.089 Drawing: By improving the edges of open spaces and
streets using lightweight and demountable structures,
the urban fabric and network of open urban spaces in
Khutsong Section can enable social and economic activi-
ties. Medium: Pen and pencil. 243
4.090 Drawing: This structural system reduces the footprint
of the new building while providing shaded space be-
low which could be used for economic activities. Veg-
etation could be used to reduce the visual impact of the
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structural steel forms. Medium: Pen. 243
4.091-4.093 Drawings: Steel elevated walkway structures
could be used for urban agriculture and the harvesting
of solar power and rainwater, while providing walking
and seating space above the existing houses in the infor-
mal settlement. Medium: Pen and pencil. 244
4.094-4.096 Drawings: These demountable and movable
spatial elements can be used to strengthen the coher-
ence, continuity, legibility, tidiness, memorability and
complexity of the urban spatial structure of Khutsong
Section. Medium: AutoCAD. 245
4.097-4.099 Drawings: Improved central spaces enclosed
by clusters of buildings can be interconnected by paved
pathways or roads and plantings, and though informa-
tion and telecommunication network infrastructures.
Medium: Pen and pencil. 246-7
4.100 Drawing: Vertical spatial growth could help achieve
high densities (top image) (Author, 2013). Open urban
spaces could be used for swimming pools, games areas
and play areas for children (second image from top).
Urban agricultural activities may play a vital role in
achieving a sustainable informal settlement (image sec-
ond from bottom). Amenities like small post offices and
satellite government services could also be inserted into
some of the open urban spaces within the settlement
(bottom image). These spaces that support a variety of
activities should be well connected through a series of
thresholds (indicated with red arrows) that dignify and
demarcate private, semi-private and public activities.
Medium: Pen. 248
4.101-4.104 Drawings: Inserting two-storey buildings at the
edges of the settlement could help to attract business and
integrate Khutsong Section with the surrounding formal
housing in Ivory Park. Local learning and production
activities require a good flow of services, goods, people
and knowledge to and from different parts of the settle-
ment. Medium: Pen and pencil. 248-9
4.105-4.106 Drawings: Spatial and infrastructural interven-
tions can serve the purpose of creating an integrative
urban spatial structure. Inserting spatial thresholds by
using low walls, seating, level changes and trees may
help to create a spatial structure that supports and inte-
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grates social and economic activities in urban spaces of
the settlement. Medium: Pen and pencil. 250
4.107 Drawing: Mobile steel seating structures could be used
in integrated open public spaces for community and
other social gatherings. This mobile structure can be eas-
ily integrated with urban open spaces. Medium: Pen.
251
4.108 Drawing: Open spaces can be improved for social
gatherings, defined by using vertical spatial planes and
vegetation to attract people to them. Semi-public com-
munal space may need thresholds that separate it from
public spaces in order to encourage semi-public relation-
ship-building activities. Medium: Pencil. 251
4.109-4.112 Drawings: Prefabricated and demountable
kitchen and bathroom units can be added to existing
shacks so as to provide services and better define open
spaces. Green infrastructure can be added to the exist-
ing streets and open spaces around existing dwellings.
Vertical spatial growth would allow enough space at
ground level for micro-scale economic activities which
would promote social connections. Facilities for an edu-
cation program can be located on the first floor, while
economic activities can take place on the ground floor,
where sellers can have a direct connection with buyers.
Medium: Pen and pencil. 252-3
4.113-4.114 Drawings: Elevating proposed buildings for
residential and public use above existing dwellings can
make it easier to regenerate the informal settlement at
ground level without relocating residents. Integrating
grey-water recycling, greenery, and rainwater and solar
harvesting systems within the form can produce an en-
riching urban environment. Medium: Pen and pencil.
254
4.115-4.117 Drawings: The spatial structure of Khutsong
Section can be improved by providing lightweight and
responsive site-specific infrastructure in open spaces and
streets. The collection, sorting and packaging of solid
waste can be done at recycling stations linked to paved
pathways within the settlement. Rainwater can be har-
vested and used in urban agriculture to irrigate vegeta-
ble gardens. Medium: Pencil. 255-6
4.118-4.119 Drawings: Steel structures can be integrated



26 — EMMANUEL NKAMBULE

with constructed wetlands, water recycling facilities, and
urban agriculture. Water recycling systems, rainwater
harvesting, urban agriculture, and mobile tuck shops can
be integrated to create a thriving and resilient informal
settlement. Medium: Pen and pencil. 257
4.120 Drawing: The recycling of solid waste could be or-
ganised and managed by residents in order to generate
income for the individuals participating in the recycling
programme. Medium: Pen. 258
4.121-4.128 Drawings: After the network of pedestrian and
vehicular routes has been paved, mobile street furniture,
housing units and other elements can easily be trans-
ported to wherever they are needed within the settle-
ment. Designing for better mobility can ensure better liv-
ing conditions throughout the different phases of trans-
formation and development in Khutsong Section. Me-
dium: Pen and pencil. 258-61

Part 3.1

A VISUAL-SPATIAL REPRESENTATION

OF THE DESIGN SOLUTION

FINAL RESPONSIVE OPEN SPACE DESIGN SOLUTION

FOR KHUTSONG SECTION

5.001 Drawing: Paved fractal pedestrian and vehicular
routes within Khutsong Section connect to the main
roads: 22 October Drive and Freedom Drive. Medium:
AutoCAD. 262

5.002 Drawing: Individual plots are allocated and new
buildings and trees are proposed based on existing spa-
tial arrangements so as to increase spatial legibility, con-
tinuity, coherence, memorability, linkages, transparency,
tidiness and integrated social and economic activities and
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enabling urban environments. Medium: Pen and pencil.
263
5.003 Drawing: Khutsong Section integrated and consoli-
dated upgrading proposal: Layout drawings. Shops are
coloured yellow and the spaces used for recycling and
community gatherings are coloured red. These lines of
shops serve as semi-public spatial domains separating
semi-private spaces from public spaces. This responsive
design approach strengthens the existing fractal path-
way structure by integrating trees, seating, paved areas,
water collection systems, food gardens, existing houses
and shops, waste collection points, urban elements, and
community and educational facilities into a holistic de-
sign intervention. The aim is to express the identity of
place and community values of Khutsong Section by cre-
ating aesthetic appeal, utility and functionality, while in-
creasing opportunities for relationship-building activi-
ties which are integrated with educational and economic
activities. Medium: AutoCAD, pen and colour pencil. 264
5.004 Drawing: Added buildings along the edges of streets
help strengthen the legibility and coherence of the ur-
ban spatial structure of Khutsong Section. The section
drawings show the use of small shops, vertical spatial
planes, recycling stations, seating, trees and low walls to
create a connection between semi-private spatial do-
mains and public spatial domains. Medium: AutoCAD,
pen and colour pencil. 265
5.005-5.010 Drawings: Recycling stations for water and solid
waste are articulated to function as landmarks and gate-
ways in order to provide legibility within the settlement.
Linear thresholds, lines of small shops, trees, seating and
low walls are used to connect semi-private spatial do-
mains to public spatial domains. Medium: AutoCAD, pen
and colour pencil. 266-8
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5.011 Drawing: The resulting urban spaces enable micro-
scale economic activities, micro-scale urban agriculture,
micro-scale waste recycling, social activities, community
gatherings and educational activities. Medium: Pen. 269

5.012-5.013 Drawings: Educational, economic and social
activities can be integrated along the busiest streets,
which can also be used for the circulation of services and
to connect to recycling stations proposed at existing
dumping sites. Medium: Pen and pencil. 270-1

5.014-5.015 Drawings: Mobile waterless toilets, stairs and
planters can be used to promote the quality of life in the
settlement, closing the gap in service delivery. Mobile
structures for different uses can be used on paved trans-
portation networks with good access and service con-
nection points into which they can be plugged to sup-
port social and economic activities. Medium: Pen and pen-
cil. 272

FURTHER URBAN LAYOUT PROPOSALS

FOR KHUTSONG SECTION

5.016-5.020 Drawings: Allocation of title-deed private plots
to residents can stimulate the local economy within
Khutsong Section because of market-driven property
values and sales. These drawings show different options
for plot allocation layouts. Medium: Pen and pencil. 273

5.021 Drawing: Strategic spatial positions and interventions
for the Khutsong Section upgrading proposal. Medium:
Photoshop, pen and pencil. 274

5.022 Photograph: A picture of a model for the Khutsong
Section upgrading proposal. Medium: Model. 274

5.022-5.027 Photographs: A picture of the model for the rep-
resentation of the final spatial design solution for the
Khutsong Section upgrading proposal. Medium: Model.

275-6
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5.028 Drawing: A graphical illustration of the final spatial
design solution for the Khutsong Section upgrading pro-
posal. Medium: AutoCAD. 277
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PART 1
Context

PART T: CONTEXT

1.1 INTRODUCTION

1.1.1 BACKGROUND

About half of the urban population of South Africa is
located in townships and informal settlements (Sta-
tistics South Africa, 2012). Townships in South Africa
were created by the apartheid system to be used as
residential and industrial sites for the African work-
ing class (South African Cities Network (SACN). 2009:
5). As a result of the shortage of state-provided hous-
ing in townships, informal settlements mushroomed
to accommodate the growing number of rural-urban
immigrants and those from neighbouring countries.
With green belts separating them from cities, these
townships and informal settlements are usually lo-
cated on urban peripheries, creating the inconven-
ience of long distances and high transport costs for
their citizens (Gelderblom & Kok, 1994).

In developing countries like South Africa, the
pressure of a growing urban population presents op-
portunities and challenges. Large numbers of people
living in close proximity to each other present many
social and economic benefits. In a world where a
knowledge-based economy is growing faster than
ever before, urban dwellers lacking education oppor-
tunities are excluded from urban benefits. Most of
them are living in very poor conditions in places that
are referred to as ‘shanty towns’, ‘informal settle-
ments’ or the ‘informal city’.
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The UN-Habitat defines slums as ... settlements of
the urban poor that have developed through unauthorised
occupation of land (UN-Habitat, 2005: 5). Informal set-
tlements are usually characterised by unhealthy and
unsafe living conditions due to overcrowding and lack
of access to basic services. Access may be defined as
the capacity to attain desired goods, services and
activities (Litman, 2008). A squatter community is
defined as a neighbourhood where people take pos-
session of a parcel of land illegally and informally erect
shacks on it, with no official rent or rate payments by
those who live there (Gertenbach, 1997: 11). An
estimated increase from 1 billion to 2 billion people
living in slums or squatter settlements is expected be-
tween 2008 and 2030 (De Filippi, 2009:9). According
to De Filippi (2009:9), the ... term slum refers to an infor-
mal or unplanned residential area, considered irregular or
illegal due to the lack of deeds and registered property
owners. A conglomeration of slums is usually referred
to as the “informal city” — in contrast with the “formal
city” (Abiko, 2009: 24).

Balbo (2009: 8) calls ... slums “potential urban land-
scapes” or areas ... of potential ... starting point[s] in a
quest for urban resilience, opportunities for creating nuclei
of strength to shore up a system whose fragility is becom-
ing too apparent ... [W]e could think of the slum, not as a
problem to be solved, but as a potential resource for the le-
gally constituted city.

The fourth world (informal settlements) has been
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described by Manuel Castells as a world where the
unregulated flow of wealth occurs through global net-
working and criminal activities that stretch all the way
to the formal legal economy and political systems at
all levels of society (Susser, 2002). The sense of law-
lessness and illegality can been seen as a response to
inequality and social exclusion consequent to global-
isation. This urban informality is defined as ... not for-
mal, not planned, not taxed, not regulated ..., as urban
settlements with an ... unregulated and untaxed economy
... . This is termed the informal economy (Huchzer-
meyer, 2011:70).

According to Huchzermeyer (2011:77), ... the proc-
ess of informality responds to changing pressures, new-
comers add structures, settlements ‘densify’ or expand,
occupants change, a rental market may merge and expand,
and may be reversed, leadership emerges and may be chal-
lenged, struggles for formal recognition and servicing may
be waged, sections may be bulldozed and others may be con-
solidated. However, social connections keep the com-
munity together amidst all these factors in informal
settlements (Hamdi, 2004; Otter, 2007; Harber, 2011).
The relationships that people in informal settlements
have, keep the community together.

Faroa (2011:50-52), who lives in an informal settle-
ment in Cape Town, puts it this way: But we do the best
we can. We are a close community. The understanding is
there and so is the love for one another ... we have learned
to deal with many issues like drug issues, domestic vio-



lence and teenage pregnancies ... We are all there to help
each other in every way or to support in any way .... .

Ogbu (2009: 3) argues that the informal sector is a
well-functioning system integrating social, economic
and spatial aspects. Informality could be understood
through multiple relationships and networks that are
not dictated by a formal institution. The communi-
ties in informal settlements function through trans-
portation networks that are anchored in space of
places. Informal settlements fill the cracks left by what
the formal sector fails to address (Deckler & Poulsen,
2010: 166).

One of the dominant phenomena in informal set-
tlements is social exclusion. According to Roberts
(2009), social exclusion implies that a segment of a
population is ... comprehensively outside mainstream so-
ciety. Ruth Levitas outlines three political discourses
on social exclusion: (1) a redistribution discourse, where
more resources (especially money) are channelled to
the poor; (2) a social integration discourse, focusing on
creating jobs for the poor; and (3) a moral underclass
discourse, attributing exclusion to the excluder’s own moral
deficit. Exclusion can also be defined as ... detached from
the broader social and economic experiences of mainstream
society (Roberts, 2009). Fundamentally, addressing
social exclusion involves solving income inequality
and injustice (Byrne, 1999).
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African workers are rated to be in the lowest educa-
tional and occupational categories (Statistics South
Africa (SSA), 2012: 28). Inequality, social exclusion,
poverty and misery are physically expressed by the
continual growth of informal settlements in South Af-
rica. Despite the thousands of Reconstruction and De-
velopment Programme (RDP) houses built by the
South African government, their occupants continue
to build backyard shacks as a way to densify townships
(Department of Human Settlements, 2011: 31-5).

Socio-economic barriers created by historically
state-driven segregation, present-day class divisions,
and market-driven internal segregation in townships
and informal settlements contribute to social inequal-
ity in South Africa (Haferburg, 2012: 267). Although
townships comprise both middle- and lower-income
classes, most people living in informal settlements are
poor, and very high unemployment rates are preva-
lent. As a result some residents have started businesses
— mostly grocery retail — to better their economic con-
ditions.

In townships and informal settlements, there exist
large, medium, small-medium and micro enterprises
(SMMEs). Micro enterprises remain the most promi-
nent survivalist business sector. These micro-scale
businesses in townships are known as spaza shops (see
next paragraph) and are usually enterprises related
to food, beverages and hair salons (Sustainable Live-
lihoods Foundation (SLF), 2012: 2-3). Spaza shops are

© University of Pretoria

T.1: INTRODUCTION — 29

micro-scale economic enterprises usually located
along streets where there are high levels of pedes-
trian and vehicular movement. They benefit from
these streets and from areas with high population
densities (Dewar & Uytenbogaardt, 1991).

The term spaza is a Zulu term which means ‘hid-
den’, expressing the idea that these shops are
nestled in homes surrounded by the organic and
complex streets of townships and informal settle-
ments.
Spaza shops are well known as micro-entrepreneurial
initiatives which emerged during the era of apartheid
in South Africa. They are usually small and sell pre-
dominantly groceries. Most of them operate on a
subsistence level, and are run by the poor and un-
employed. Their growth is very slow compared to
businesses located in inner cities. Each business op-
erates within a localised area, providing services and
products to residents in its immediate vicinity. They
are pervasive throughout townships and informal set-
tlements in urban South Africa, constituting an im-
portant business sector in the informal economy
(Charman, Petersen & Piper, 2012: 47).

The small business sector is an important contribu-
tor to job creation for residents of townships and in-
formal settlements. ... [T]he small business sector com-
prised 2 million small businesses representing 98% of the
total number of firms. Collectively small enterprises em-
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ployed 55% of the country’s labour force, contributing ap-
proximately 42% of the country’s total wage bill. However,
87% of the small enterprises are survivalists and the great
majority of these are owned by black people. Women owned
41 per cent of these (Njiro, Mazwai & Urban, 2010: 6).

The influx of foreign business owners into town-
ships is challenging the status quo of businesses in
these areas. Competition prevails between South Af-
rican shopkeepers and foreign entrepreneurs, espe-
cially Zimbabweans, Somalis and Pakistanis, and is
believed to be one of the reasons behind the xeno-
phobic attacks on foreigners in 2008 and 2015. In
some townships and informal settlements the rise of
foreign shopkeepers has contributed towards the
transformation of business practice in the home-based
enterprise sector from subsistence to entrepreneurial
modes (Charman et al., 2012: 47).

These socio-economic activities are played out in
urban open spaces and therefore are directly and
indirectly affected by urban spatial strategies and poli-
cies (Bartels, Napolitano & Tissi, 2013: 526). During
the 1950s, through the Prevention of Illegal Squatting
Act of 1951, the occupation of land in informal settle-
ments was declared illegal, and government laws and
acts were passed in parliament to evict mostly Afri-
can communities (Mogane, 1998: 6). The abolishment
of the Group Areas Act, which instigated racial sepa-
ration in the post-apartheid landscape, contributed
to changes in social, demographic, economic, and ru-
ral-urban migration in townships (Shackleton, He-
binck, Kaoma, Chishaleshale, Chinyimba, Shackleton,
Gambiza & Gumbo, 2014: 501).

In most informal settlements the street functions
as the most important public realm that is used on a
daily basis (Steyn, 2008: 158-60). According to Harber
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(2009: 33) most settlements have this characteristic which
provides legibility and open space to congregate and trade
in ... Throughout Africa the dominant street is a theatre of
intense trading providing as many as possible with access
to the economy as well as safety in numbers. Mixed uses
and highly inventive recycling of materials are evident.
Trade is directly onto the vibrant circulation spaces with a
minimal distance between services, manufacture and sell-
ing. Most of the organic pedestrian-oriented pathways
which are a common feature in the urban structures
of informal settlements have vibrant social and mi-
cro-scale economic activities. These socio-economic
and socio-spatial characteristics and features of infor-
mal settlements have attracted interest from differ-
ent disciplines.

Much work relating to informal settlements has been
done by the disciplines of the human sciences disci-
pline, ranging through literature, field work and ex-
periments to historical studies (Manona, Bank &
Higginbottom, 1996). Dlamini (2009) and other writ-
ers have opposed the glorification of poverty in Afri-
can townships and settlements (Van Wyk, 2004;
Harber, 2011). He argues that it is desirable that high
standards of living be promoted in such areas. Re-
calling childhood experiences and comparing them
to the current status of these areas, some African writ-
ers mention that the current government of South
Africa has implemented the same old Apartheid hous-
ing models in townships.

There are other perspectives emerging in South Af-
rica. Crankshaw (2003: 31-51) has researched the chan-
ging relationship between racial and class inequality
due to squatting in urban areas. Crankshaw’s research
(2003) indicates that the gap between the financially
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wealthy and those with less material prosperity is
widening. Physical, social, economic and political
changes continually ... shape and either maintain or
threaten ... the existence of informal settlements (Ab-
bott, Martinez & Huchzermeyer, 20001: IV).

People who were born and brought up in such set-
tlements have given us their own perspective through
literature, music and film. In his book Shirley, Good-
ness and Mercy, Chris van Wyk (2004) tells true stories
that took place in Riverlea. The work of these writers
shows that there are strong social networks and a
sense of community in informal settlements and
townships. Another perspective is provided by peo-
ple who never stayed in townships and squatter
camps but have been there as visitors, like Anton Har-
ber (2011) who wrote the book Diepsloot. The film in-
dustry has contributed to how we understand infor-
mal settlements and townships, like the well-known
Yizo Yizo television programme founded and directed
by Angus Gibson.

Saunders (1995: 15-16) researched Port Elizabeth’s
informal settlements, looking at how people obtain
their income as well as measure of the poverty in the
settlements. Nxumalo (2003) investigated the means
available for obtaining financial help in order for peo-
ple to have access to low-cost housing. Valuable work
has also been done in other disciplines, for example
by researchers from the agricultural sciences investi-
gating agricultural products that meet ... the needs of
low-income consumers in urbanised informal settlements
(Duvenage, 2010: 44); in geographical studies involv-
ing the mapping and measuring of existing informal
settlements, together with contributions from the
engineering discipline on the design and implemen-
tation of sanitation and other services or systems
(Botes, Krige & Wessels, 1991).



In recent years more work has been done towards
practically upgrading existing informal settlements
(De Filippi, 2009). One example is the yearly Global
Studio conference contributing to the development of
informal settlements in different countries. In his book
Small Change, Nabeel Hamdi (2004) discusses various
small-scale community driven projects in informal
settlements. Rural Studio is an American-based or-
ganisation (founded by Samuel Mockbee in 1993)
which has done a variety of work in one of the poor-
est states of the USA (Cumberlidge & Musgrave, 2007).

In India, Slum Networking focuses on development
in the line of basic needs like sewage, water supplies
and roads in informal settlements (Cumberlidge &
Musgrave, 2007). Indonesia has a programme called
the Kampung Improvement Programme (KIP) which
has played an important role in upgrading existing
informal settlements in different parts of that coun-
try. Historically, most governments viewed informal
settlements as an urban catastrophe and very little
national effort has been invested in their develop-
ment.

Population dynamics and urban development proc-
esses impact informal settlements at the macro level
(Abbott, Martinez and Huchzermeyer (2001: IV). Ur-
banisation occurs at high rates due to the concentra-
tion of population growth in the poorest society sec-
tors. Infrastructure provision is very costly and its
release, along with formal land, occurs at a very slow
rate.

The formal housing, infrastructure, and employ-
ment opportunities are not able to absorb the influx
of rural-urban migrants in South Africa. The South
African Department of Human Settlements(DHS) is
making efforts towards the upgrading of informal
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settlements. The N2 Gateway pilot project in Cape
Town is one example that demonstrates one such at-
tempt by the government (Huchzermeyer & Karam,
2006: 5-6). Although bits and pieces of research have
been done on informal settlements in South Africa,
there is still a lack of appropriate, integrative, globally
responsive, progressive, systematic, and concrete so-
lutions to the problem of unsustainable urbanisation
in informal settlements. There is, however, a shift from
the eradication of informal settlements to upgrading
them and acknowledgement of existing socio-eco-
nomic networks.

Social cohesion and social capital - to a large extent
housing delivery still negates the role of civil society
and the citizens themselves, therefore undermining
social capital and building dependency on the State
while burdening the State and compromising its de-
livery capacity. Finance — despite the increase in the
housing budget vote, the fiscus is not enough to ef-
fectively provide adequate shelter for the increasing
number of households who are living in inadequate
housing, given the new focus on delivering function-
ing human settlements that offer livelihood opportu-
nities and building social cohesion. The strategic re-
sponse for developing sustainable human settlements
aims to ensure responsiveness to the objectives of
Government’s medium-term urban spatial strategy to
expand social and economic infrastructure and build
cohesive, caring and sustainable communities (De-
partment of Human Settlements, 2011: 31).

Informal upgrading and sites-and-services were in-
troduced by the World Bank in 1972. Informal settle-
ment upgrading means the ... improvement of the
settlement without the total relocation of the existing popu-
lation, and in such a way that a part of the population stay[s]
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on their existing sites ... Thus it may comprise an improve-
ment in the infrastructure or the housing, or it may com-
prise the provision of security of tenure (Abbott et al., 2001:
11-12). The decision to upgrade or consider other op-
tions is controlled by cost comparisons (Ferguson,
1996). The attempt to regularise informal settlements
by the state is made possible by rigorous environmen-
tal, geotechnical and hydrological studies (Huchzer-
meyer, 2011: 117).

Informal settlements usually grow organically with-
out a town planning scheme, services, formal roads
and allocated plots (Augustijn-Beckers, Flacke &
Retsios, 2011: 94). This usually results to an urban spa-
tial structure with poor vehicular access and good
pedestrian circulation which promotes an effective
and rich community life (Saeidi & Oktay, 2012:503—
504). An urban spatial structure is defined as an array
of concepts that relate to the arrangement of urban
public spaces which influence accessibility, environ-
mental sustainability, safety, social equity, social capi-
tal, cultural creativity and economics (Healey 2007:
171).

In many informal settlements protests related to
South African service delivery are on the rise. There
is also a shift in approach within the upgrading strat-
egy of the Department of Human Settlements. De-
velopment frameworks for each settlement are re-
quired to follow an incremental approach, coupled
with processes strong in community participation and
engagement (National Department of Human Settle-
ments (NDHS), 2013: 1). Spatial strategies for the
2 700 informal settlements around the country are
shifting to socio-spatial and socio-technical ap-
proaches as encapsulated in the National Delivery
Agreement Outcomes (NDAO) 8 (2010), National
Upgrading Support Programme, National Develop-
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ment Plan Vision 2030 (2012), Part 3 of the National
Housing Code (2009), Urban National Strategies, and
the Upgrading of Informal Settlements Programme
(UISP).

In this study the term “socio-spatial” is defined as
the relationships and interdependencies between
socio-economic activities and the built and natural
environments where they occur. The concept of up-
grading of informal settlements for this study is de-
fined as site-related and place-responsive spatial, serv-
ice and system interventions in the public and pri-
vate domains of the urban fabric of the informal set-
tlement. These interventions are made to enhance the
built and natural environments and add value to the
urban spatial character, as well as to elevate the socio-
economic status and cultural identity of a settlement
through the use of a diverse range of urban, architec-
tural and landscape forms, services, systems and de-
sign applications.

The national target stated in the National Upgrad-
ing Support Programme s ... to improve basic infrastruc-
ture, services and land tenure for 400 000 informal settle-
ment households by 2014 (NDHS, 2013: 1). In addition to
these objectives, the Cabinet required that informal
settlement upgrading plans be prepared for 45 met-
ropolitan and local municipalities to address ... provi-
sion of security of tenure, water, sanitation, public trans-
port, area lighting, electrification, waste management, pub-
lic open spaces and recreational facilities (NDHS, 2013: 3).

Therefore, a great need exists for integrative and
sustainable socio-spatial informal settlement upgrad-
ing solutions in South Africa. The concept of sustain-
ability denotes the processes of social, economic and
ecological reproduction and interrelated systems lo-
cated within diverse spatial contexts (Pieterse, 2010:
12-14). These processes are non-linear, indeterminate,
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contextually specific, and achievable through various
means. They are flexible and continuous in nature
rather than being rigid and having predictable out-
comes. This concept supports the possibility of diver-
sity, difference, and local contingency rather than the
imposition of global homogeneity.

Dewar and Louw (2012) argue that the role of ur-
ban designers and architects is currently undermined
and threatened by the state in South Africa. The posi-
tion of this study is that urban designers and archi-
tects possess visually-based skills and tools that they
can use to play a leading role in the realisation of so-
cial, economic and environmental sustainability
through informal settlement upgrading projects.

1.1.2 THE AIMS OF THE STUDY

Main aim: The aim of this study is to use an existing
informal settlement as a vehicle to demonstrate how
a visual research methodology may be applied in solv-
ing urban open space problems in informal settle-
ments. The research is not intended for just docu-
menting Khutsong Section in the traditional sense. A
visual research methodology is therefore applied to-
wards an understanding of appropriate socio-spatial
qualities of informal settlements, and the underlying
liveability qualities of a specific informal settlement.
Thereafter, context-appropriate and sustainable urban
open space solutions are formulated using an exist-
ing informal settlement, with the aim of demonstrat-
ing how urban designers and architects can apply a
visual research methodology. The sub-aims are out-
lined as follows:

Sub-aim 1 Apply a visual research methodology in
analysing precedents and extrapolating meaning
and generic socio-spatial design principles from a
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historic and contemporary informal settlement.

Sub-aim 2 Apply a visual research methodology
using an existing informal settlement as a vehicle
to broaden an understanding of the site-specific
socio-spatial conditions in informal settlements.

Sub-aim 3 Use an existing informal settlement as
a vehicle to demonstrate how a visual research
methodology in the urban design and architecture
disciplines can be used to solve urban open space
problems in informal settlements through iterative
design processes.

1.2 THE CONTEXT OF THE STUDY
1.2.1 THE CONTEXT OF THE LITERATURE:
GENERATING DESIGN MOTIFS
The term “research method” refers to ... ways of ap-
proaching design problems or investigating contexts within
which to work (Noble & Bestley, 2005: 46). As forms of
visual research, architectural and urban design may
be defined as entailing a thinking process that
emerges from contexts with ideas of situations involv-
ing people and organisations in space, and how those
situations work (Hertzberger, 2010: 28). The ideas that
will follow have created a design theoretical context
which inspired and informed the visual research proc-
ess in Part 2 of this study. Spatial design motifs were
also generated from the context of the literature and
were explored through the visual research process.
In this study the term “motif” refers to concepts, ideas,
themes, intentions, motives, leitmotifs and elements
that inform, drive and make urban design and archi-
tectural compositions distinct.



CULTURE IN SPACE

Culture is the moral value, ethical principles and a
vision of the ideal society that binds people together
(Mandela & Goldstein, 2004). The significance of
spatial relationships depends upon the particular
character of the social objects in question. Patterns of
social organisation determine spatial structure. The
spatial structure is an extension of the intangible so-
cial structure (Urry, 1995: 65-6); therefore, building
and dwelling should follow the daily actions and ac-
tivities of the occupants. Form and space should be
shaped for the actual activities of the occupants con-
cerned in ways that heighten meaningfulness and
their sense of being.

Social behaviour and social values influence the
way land is occupied, used, changed, developed, and
treated (Eleb, Chatelet & Mandoul, 1988; Lapin, 2010).
Aspects of community needs and wants tend to acti-
vate social behaviour, leading to many individual and
group actions in occupying and improving land. So-
cial behaviour may be defined as ... the way in which
people and groups conduct themselves, how they act in the
context of the values and ideals they possess. These values
and ideals, whether latent or manifest, are the product of
human experiences in a specific cultural, economic, and
physical setting, and consist of a kind of superstructure
built around the basic drives of human life (Priemus, But-
ton & Nijkamp, 2007: 152). The response of the NDHS
to the target of 400 000 informal settlement house-
holds is engineering focused with little regard for the
socio-spatial realities in informal settlements.

Human needs refer to ... values relating to the neces-
sities of urban living ... and human wants refer to so-
cial and economic desires which supplement the
necessities of urban living (Priemus et al., 2007: 152—
153). Values are referred to as either the latent or the
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subconscious and manifest or the conscious logical
constructs of an individual or group, with reference
to desired ends (Priemus ef al., 2007: 155).

Studies of people and their surroundings have be-
come common practice in research. In this regard,
human action is defined by sets of social, cultural and
individual human factors that are clearly intercon-
nected to each other, to the physical fabric of the built
environment, to the locality in which they occur and
to the temporal context (Eleb, Chatelet & Mandoul,
1988). Architectural and sociological interpretations
can evolve from large-scale and small-scale surveys
of households and individuals, and include interpre-
tations of people’s aspirations, needs and lifestyles
(Bernard, 1992).

Social interaction refers to the process in which
people act toward or respond to others (Blumer, 1986).
Human interaction is mediated by the use of sym-
bols, by interpretation, and by ascertaining the mean-
ing of one another’s actions. These are defined as
symbolic interactionism (Garfinkel, 1967; Robertson,
2002). An analysis of the rules people follow in every-
day social interaction is called ethnomethodology, a
term coined by Harold Garfinkel (1967).

Lumer (1986: 82-3) mentions that we act towards
things and our environment in accordance with the
meaning we give them. That meaning arises out of
social interaction. In any situation we go through an
internal process of interpretation in order to assign
meaning to the situation and decide how to act. Place-
making is the product of the process of communicat-
ing meaning, values, culture and the essence of be-
ing a human being.

Altman and Vinsel (1997:182-260) argue that there
are contextual interactions among people in specific
situations. Relationship-building activities occur in

© University of Pretoria

1.2: THE CONTEXT OF THE STUDY — 33

locations with differing levels of privacy, i.e. public,
semi-public and private. There are spatial activity
patterns that are consistently shared by members of
a community during specific periods of time, which
may occur in either public or semi-public spatial do-
mains. Intimate relationships are appropriate in pri-
vate spaces.

Social events (every day and more distinct and
unique social events) are distributed in time-space.
Any particular social entity (civil society, the state,
relations of production) is built around a particular
temporal and spatial structuring (space of place and
space of flows) (Urry, 1995: 67). Social entities are tem-
porally and spatially interrelated with each other.

Other spatial activity patterns are shared by an in-
dividual with a number of people who form a group,
a household, an extended family etc. These result in
particular buildings (interior) and public spaces (ex-
terior), due to different relationship-building activi-
ties; therefore, the created spaces and objects or forms
are informed by human relationships.

Whyte’s (1980) project for public spaces provides
hard facts on how seating, trees, the sun, wind, street
vendors (food), the street, retail frontages, and the
available population are factors that influence how
well spaces are used by people. When people occupy
a particular space, they tend to transform it, rearrang-
ing it by using the cultural references and values suit-
able for their needs. Such spaces are usually ergonomi-
cally appropriate, thermally comfortable, and eco-
nomically accessible.

Studies in Western contexts have shown that so-
cial interaction occurs in a range of different places,
including libraries, cafés, pubs, local parks, play ar-
eas and places of worship. However, the studies show
that local shops are the most important places where
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people within a neighbourhood can connect (Holland,
Clark, Katz & Peace, 2007: 23).

CONCLUSION: DESIGN MOTIF

The existing arrangement and use of spaces in informal
settlements reflect the cultural and social values and ideas
of the people living there (Lawrence, 1987: 77). The built
environment and human-made objects are the material
expression of a matrix of human relationships. These are
relationships between family members, friends, commu-
nity members, colleagues, schoolmates, service provid-
ers, and suchlike. Spatial design interventions in infor-
mal settlements should respond to and enhance existing
social and cultural identity of the people living in them.

SOCIAL NETWORKS

Rifkin (2000: 12) describes this Information Age as
the Age of Access. Organisations and institutions are
shifting from possessing physical assets and products
to services by creating and maintaining relationships
with customers, competitors and sub-contractors. The
shift to services and networks has influenced capital-
ism and globalisation. Roberts (2009) refers to a knowl-
edge economy/knowledge society whereby a country in-
vests mainly in the education of its people rather than
in material resources and financial capital to achieve
its economic strength. According to Manuel Castells
(1996), a network society (information society) is
emerging from the globalisation of communications.
Human interaction is at the centre of the flow of
knowledge, ideas and resources. A network in this
context becomes ... any infrastructure allowing for the
transport of matter, energy or information, which is carved
out upon the territory characterized by the topology of their
circles of transmission, their nodes of bifurcation or com-
munication (Santos & Marques, 2002: 262).
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... [OlJbjects of contemporary science, technology, social
and economic life are not physically concrete ... and yet
their effects are undeniable. Networks, brands, com-
munities, media, groups, mathematical sets etc. are
intangible but very present among us (Shields, 2011:
xiv). These invisible realities have been hijacked by
capitalism and power operators, overruling actual ...
presence and proximity (Shields, 2011: xiv).

Inequality has been defined as the degree of differ-
ence in the distribution of income and assets by di-
verse social groups and different individuals, com-
parative to one another (Castells, 2000: 128). A proc-
ess whereby the top and the bottom of the magni-
tude of wealth appropriation increases faster than the
middle, where the middle gets smaller and the social
differences between two extreme segments of the
population become very steep is called polarisation.

When the available resources are below a given
minimum living standard at a given time ascribed by
the defined currency, then we define the condition
as poverty (Castells, 2000). If it gets worse than that,
meaning that the distribution of wealth is at the bot-
tom level, it is called misery or deprivation (Castells,
2000). In informational capitalism, these are catego-
ries used when explaining social differences.

According to Rifkin (2000: 85), the propertied ma-
terial definition of wealth and inequality will soon be
out-dated because of the growing focus on services
and networks. Instead of measuring wealth in terms
of digits of monetary gains, it should be measured by
the quality and quantity of relationships that people
have. Schumacher (1974: 16) argues that ... The sub-
stance of man cannot be measured by Gross National Prod-
uct. Perhaps it cannot be measured at all ... Statistics never
prove anything.
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After mourning the delirious collapse of the system
of statism, Castells introduces a new version of capi-
talism, i.e. informational capitalism. It is characterised
by a unified economic system, with a strong sense of
existence, and yet it is adaptable to changes, bolted
onto innovation-induced efficiency and globalisation-
oriented competiveness to generate and distribute
income and resources (Castells, 2000: 161-5). In it,
technology and culture evolve by conceiving knowl-
edge and information as raw material which is con-
verted into assets and resources by means of a glo-
bally networked form of communications and trade.
This new global economy is advantageous to those
who work by networking and also works in the Net,
which negates distance and geographical locations.

Hall (1996: 17-22) discusses four factors that influ-
enced urban growth at the end of the twentieth cen-
tury: tertiarization, the shift from manufacturing to serv-
ice; informationalization, the increasing use of information
as the basis of the economy; the resulting locational disar-
ticulation whereby command-and-control functions are car-
ried out in places different from production locations; and
constant innovation in both manufacturing and, increas-
ingly, the generation and exchange of information. Global
cities have emerged through the influence of these
factors.

Urbanisation brings with it socio-economic prob-
lems and opportunities. Migrants are more likely to be
between the ages of 15 and 35 years than any other age
category (Gelderblom & Kok, 1994: 58). The term “ur-
banisation’ simply means ... the growth in urban popu-
lation in proportion to the growth in rural population
(Abbott, Martinez & Huchzermeyer, 2001: 2). The
number of people who need houses grows as a result
of natural growth and rural to urban migration (Ellis,
1977: 19-23). Population growth is a resource if there



are many opportunities for people to develop them-
selves so that they can contribute to the economy of
the country, but it becomes a problem if governments
hand out houses and social grants.

Migration usually distances migrants from their
families and friends and involves transport costs, costs
associated with political boundaries, information costs,
housing costs, sustenance costs and psychological and
social costs (Gelderblom & Kok, 1994: 60-63). The poor-
est tend to be trapped in rural settings, depending on
relatives that have successfully migrated to urban ar-
eas for employment opportunities. These migrants
connect with their distant relatives via Information
and Communication Technologies (ICTs) and use
postal and banking services to send money home.

Human communication may be defined as the ... fun-
damental life process through which we sense, make sense
of, and transact with our environment and the people in it.
Social communication is the process which gives life to and
perpetuates multi-personal units. It is through social com-
munication than norms, roles, standards, ethics, knowledge,
and values are defined and transferred from individual to
individual and from one generation to the next (Rubin &
Rubin, 1992: 61). These factors influence the way peo-
ple configure and arrange spaces in their environ-
ment, communicating their meaning, values, culture
and skills through the places thus created. Commu-
nication occurs in space. African traditionalists
strongly use the power of dialogue. This is evident in
the emphasis on oral history, especially the impor-
tance of communication with the elders. In the proc-
ess of social connection, communication plays a cen-
tral role —interpersonal communication, intrapersonal
communication, small-group communication, public
speaking and mass communication.
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According to Fischer (1977: 3), People are constantly
choosing whom they will begin, continue, or cease to inter-
act with, approaching these relations in an essentially ra-
tional manner. People seek and keep associates whom they
find more rewarding than others. And they form relations
that are exchanges of goods, services, and emotional sup-
port. There are different communication settings ac-
cording to the number of people involved in them
and the degree to which they are able to interact dur-
ing relationship-building activities. Communication
helps to meet physical and psychological needs, es-
tablish and grow relationships, acquire and transfer
information, and to make decisions and persuade oth-
ers.

Latour (2005: 5) refers to the word “social” as ... a
trail of associations between heterogeneous elements. Spaces
of place and spaces of flows function as intermediar-
ies that enable associations and connections between
people, information, objects and services. The exist-
ence of people in a particular location (physical or vir-
tual) has the tendency to invite the occurrence of
events and other human activities in that particular
space in time (Latour, 2005); therefore, places where
social relations can continually occur until a large web
or network is formed are necessary. There has to be
an intermediary — an event, activity or occurrence —
that becomes a node, thereby bringing people in con-
tact with one another.

Public spaces, shops, workplaces, schools, commu-
nity meetings, streets and so on are the common meet-
ing spots. These activities cause people to meet and
even collaborate with each other. An informal settle-
ment is created because of a need to be closer to job
and economic opportunities near cities. Therefore, a
need can also function as the nucleus that attracts
people to settle in a specific location. As residents of
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informal settlements develop skills and knowledge
for meeting the specific needs and interests of other
residents, complex social and economic relationships
and networks can emerge. Needs and the means of
meeting those needs facilitate human communica-
tions at various levels. The more needs and interests
there are within a community, the more opportuni-
ties there are for a variety of businesses and social
networks to be established.

A need may be defined as an unsatisfactory condi-
tion experienced by the individual consumer that
leads to an action that will make the condition better
(Sheth & Mittal, 2004: 17; Duvenage, 2010: 45). Income,
availability, education, knowledge, attitudes, beliefs
and skills, time, social class, culture, social context, and
social setting are factors that determine the choices
people make when selecting products and services
(Duvenage, 2010: 22). The needs of the consumer are
the ... basic goals and standards that consumers strive to
fulfil, including adherence to attitudes and beliefs held, and
are imbedded in the basic needs they strive to meet
(Lundahl, 2006: 28-89; Duvenage, 2010: 45).

The settings where communication occurs may be
located in the public, semi-public and private realms.
In studying social connections and the spaces where
these occur, these realms are important. However, ICTs
with wired or wireless infrastructural connections
may be used to communicate without being in the
space of place.

Relationship-building activities refer to the differ-
ent human social and economic actions that increase
the chances for friendships and communal bonds and
ties to occur between people. Relationships are de-
termined by the kind of ... resource or information ex-
changed ... through a particular network, its direction
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(recipient and emitter), and strength (according to various
indices of different types of social capital). They can also be
classified as direct and indirect, considering that actors can
be linked to others through third parties, in symmetric or
asymmetric fashion (Pereira, 2011: 113). Integration,
sustainability, empowerment, partnerships, participa-
tion, community, democracy, ethical capitalism etc.,
are terms that evoke the notion of networks.

Relationship-building activities provide emotional
and psychological connections between people.
Networks help facilitate everyday connections and
contact (Santos & Marques, 2002). Social attributes
determine the composition of relationships and ties.
People of similar characteristics will mutually feel
empathy towards each other. Space of places facili-
tates strong links within an individual’s immediate
community. Space of flows may be considered as the
facilitator of weak links, between people in a local
settlement and people far away from their neighbour-
hood. These links or ties help connect ... actors in one
or more relationships (Pereira, 2011: 113). They vary in
content according to the capital that drives the con-
nection, direction and strength.

Complex systems theory has played a significant
role in the creation of computer networks. Complex
systems theory uses two types of links: weak links to
create networks and strong links to expand existing
networks. The network life" becomes complex as a
result of the formation of spontaneous linkages
through small daily relationships which grow larger
and larger, defying borders and distance (Lévy, 1993).
Social and technological networks engender the ...
flows of information and capital stirring up cognitive and
social values ... due to the conglomeration of global
standards and local norms (Pereira, 2011: 110). Tech-
nological networks permitting information flows
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initiate the elegant organisation of informal locations,
informal micro-economic activities, informal edu-
cation, informal service and product flows, and in-
formal social connections.

These concepts are developed from complex sys-
tem theory, which points that it is through these weak
links that an individual can expand his or her social
network. Strong links refer to the ties and connec-
tions an individual has with local community mem-
bers. Hence complex system theory supports both
strong and weak links in order to maintain and grow
an individual’s social network and connectedness.
Actors who are considered strong ties are more representa-
tive of the motives and resources of the network itself,
[which,] while considered weak, with less representation
within a network, are useful for connecting the network to
other social groups, because they generally span more than
one sphere of relations (Pereira, 2011: 113).

Zohar (1997: 50) writes of quantum systems which
... have no fully fixed identity until they are in relation-
ship. This gives the quantum system maximum flexibility
to define itself as it goes along. It co-creates with its envi-
ronment. All of nature’s complex systems are at their most
creative when they are delicately poised between fixedness
and unfixedness — poised at the edge of chaos.

The strong links and weak links may be equated to
social bridges that help residents of informal settle-
ments create and extend their social networks. The
residents act as intermediaries, as social bridges and
links between other people, information, goods and
services. Multiple links are necessary to have a stable
network; this phenomenon is termed design diver-
sity. Design diversity involves creating multiple links,
connections and bridges in order to maintain a stable
and reliable network. If one link breaks, the connec-
tion will be carried by the next link.
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These multiple links form a network that allows
the flow of life in a community. Individuals’ social rela-
tions, both personal and intimate ones and impersonal and
formal ones, can be thought of as strands in the webs of
their “social networks”. The networks radiate out from the
individual to close associates and then to the society be-
yond. Conversely, society can be thought of as the complex
mesh of all these social networks, an intricate lattice-work
(Fischer, 1977: 17).

This mesh may be achieved by creating a great va-
riety of relationship-building activities at different
levels and scales so as to increase connectivity in a
community. Then there will be multiple strategies for
keeping connections. Technological innovations func-
tionalise the ... connections between geographically dis-
persed elements organized into social, economic and politi-
cal networks ... Networks form around various hubs, in-
cluding cities, corporations, supermarkets, churches, banks,
restaurants, social movements, and virtual personalities
(Pereira, 2011: 110).

Design diversity is also termed ... multiplicity, which

. refers to the amount of wires that connect the actors
within a network, according to the degree of interactivity
(if there are many changes, many wires, for example). Mul-
tiple ties tend to be more intimate, voluntary and durable
(Pereira, 2011: 113).

Networks may be ... considered as social (symbolic,
economic, political) networks and as socio-technical net-
works (because they are organised on the Internet) (Pereira,
2011: 108). The Internet and media help to link peo-
ple and ideas, increasing connectivity of one to the
next. Hence there are opportunities for people to be
linked socially, in their social fabric, to concepts, re-
sources, searchable linkages, and programmable vir-
tual and real space.



Another concept that relates to the theory of networks
is the ‘six degrees of separation’ (Zhang & Tu, 2009:
1). This refers to the idea that everyone is on average
approximately six steps away, by way of introduction,
from any other person on Earth, so that a chain of “a
friend of a friend” statements can be made to, on av-
erage, connect any two people in six steps or fewer
(Zhang & Tu, 2009: 1). People are becoming more and
more aware of how they are all linked.

Relationship-building activities are those which
cement human connections and bonds. They require
that people should find many ways to seek new
friends, locating people in the heart of large popu-
lations that share common values, where they have
the opportunity to begin making connections with
other human beings. According to Habraken (1999:
24-25) ... A relationship relies upon actions, and to dwell
is to do something; it is the sum of human actions within a
certain strategy, within the protective environment created
by man. The human act of dwelling is connected with
building. It may also involve adopting technological
developments that help humans to relate with one
another. In African informal settlements, social rela-
tionships, family ties and religious connections form
bonds that help inhabitants survive.

CONCLUSION: DESIGN MOTIF

The community has to have these links; they are what
bind and connect people. In spatial terms, design diver-
sity may help residents to have as many links as possi-
ble. Spatial design interventions in informal settlement
should be done in manner that creates multiple ways of
connecting, linking and communicating between places
and people. Each person should be given an opportunity
to increase his or her links using the multiple channels
that are available in space of places and space of flows.
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Through these diversified connections individuals may use
different relationships to be socially connected, to raise
capital to sponsor their businesses, and to improve their
lives so that they can benefit the entire social network.

AFRICAN SOCIO-SPATIAL ISSUES

African values and culture emphasise hospitality,
respect, negotiations, networking, the extended
family, and social relationships. Ubuntu is a term that
explains the concept of collectivism for survival in
harsh and changing realities. It means to fulfil the role
of being a human being in the form of showing com-
passion and seeking reconciliation (Van Niekerk, 1993:
13-14). This concept resonates in the fabric of African
culture as expressed by the Xhosa proverb umuntu
ngumuntu ngabantu, meaning one is a person through
others (Tetfo, 1999: 153), or a person is a person by
people, or  am because we are (Mbigi, 1997: 10). Cul-
turally, Africans understand that if they establish a
community, they can increase the opportunities for
and chances of sustaining themselves.

This sense of community and emphasis on relation-
ships underlies how African informal trade, transport
and settlements are operated (Royston, 2013: 52). Or-
ganic, invisible human networks and flows are given
priority and importance above the places where so-
cial and economic activities occur. Once the social and
economic networks have been improved, the physi-
cal space will also improve. Although the physical
conditions may appear to outsiders as chaotic and
dysfunctional, informal settlements are occupied by
a well-organised community (Koolhaas, 2002).

The Ubuntu concept also plays an important role
in how Africans trade in the informal sector. Although
there are exceptions, it is common to negotiate your
price offer down when purchasing goods or services
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from Africans. This approach emphasises hospitality
above the monetary value of the goods or services
offered. Mbigi (1997: 5) calls this business practice ‘Af-
rican Hospitality’, which means the African trader
prioritises the act of helping another by offering serv-
ices or goods above the money paid for them. Mbigi
(1997: 10) further argues that combining African Hos-
pitality with knowledge about process innovation and
functional integration will breed successful African en-
trepreneurs. However, when communities succumb
to pressures of poor economic conditions, non-serv-
ice delivery and harsh economic downturns, they
sometimes abandon these practices as observed in
recent (2008 and 2015) xenophobic attacks in South
Africa. Perhaps, through education and community
engagement the practice of ubuntu in the business
arena may be effectively taught and promoted.

Sub-Saharan African people are not individualistic
and show a strong sense of community, living in rela-
tionships and interdependence. According to Lutz
(2009: 313) the most striking features of the cultures of sub-
Saharan Africa is their non-individualistic character. Al-
though a community spirit may be observed in this
part of Africa, it should be taken into consideration
that each African culture possesses its own unique
traits.

Traditionally, subsistence farming was the main
means of making a living for sub-Saharan African
people (Martin, 1987: 31-47). Cattle, sheep, goats and
the cultivation of the soil were part of their tradition.
Hunting was also used as a supplement in the days
when game was abundant. Women would do agri-
culture and men focused on the arduous tasks like
clearing the ground and ploughing. Most of the work
was done through group effort. Neighbours and
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friends would assist with more laborious work in ex-
change for a bucket of maize or a bundle of pump-
kins (West, 1976: 7; Hughes, 1994: 59-60).

Martin (1987: 20) mentions that the term Bantu was
used to refer to the race, culture, and language of the
southern African tribe which consisted of a common
ancestral community of speakers: AmaZulu, Ama-
Xhosas, AmaSwazi, AmaNdebele, BaSothos, BaTshwa-
na, AmaTsonga, AmaShangaan, AmaVenda, BaPedi
and so on. The various members of the tribe were bound
together by a strong social element, a kind of an unwritten
law, a tradition which every member of the tribe was brought
up to respect and uphold (Molema, 1963: 114).

Family was the basic unit of African people and its
reach would include numerous close relatives. His-
toric homesteads in African settlements were made
of clustered huts around the cattle byre which was a
symbol of economic strength (West, 1976: 7-9). The
father would prefer that his sons build very close to
him so as to maintain their relationship, looking after
each other. The general settlement pattern was made
of detached individual huts in close proximity to each
other.

According to Molema (1963: 115) ... parents, their
children, their grandchildren, and — it may be — their great-
grandchildren, all formed one family — a joint-family. They
all dwelt together in one part of the village, their houses
being continuous, that is, uninterrupted by houses of other
families, and disposed in simple geometric figures — circles,
semicircles, and quadrilaterals. A network of paths and
open spaces around these fragmented homestead
groups connected them, making it a system of en-
closed and open spaces. Most of these social factors
are still observable in African communities today
(Mandela & Goldstein, 2003; Hughes, 1994).
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Architect Peter Rich has conducted a study of what
he terms ‘African space’. He outlines the order and
use of thresholds and space in African architecture
without architects. His study shows how Africans oc-
cupy, organise and use space for social connections.
According to Rich (2002: 157), African space possesses
the following characteristics: a set of detached pavil-
ions that define outdoor space; spaces between build-
ings are treated as important public space; changes
of level define thresholds of entry and ritualise move-
ment; and open-ended multi-use spaces contrast with
specific intimate spaces.

The social and spatial construct of detached en-
closed spaces with organic movement routes and
open spaces around them is still practised in current
urban African settlements. These are scattered and
fragmented enclosed spaces, sometimes surrounded
by rooms with no windows, and are still connected
by organic, fractal transportation networks. The open
spaces, which are used for social activities, are also
found in informal settlements. The enclosed spaces
seem to be reserved for more intimate activities while
the thresholds are usually used for meeting guests,
particularly if it is a warm day:.

Although most activities took place outside, the
houses were used mostly for sleeping, storage and as
shelter from natural elements. The beehive house
building type did not have windows. Some of the set-
tlements were distinct villages that worked like towns.
When in search of greener pastures and fertile soil,
seasonally some would move away from their settle-
ments into temporary shelters close to the fields. The
Nguni people had both scattered homesteads and
well-defined villages, usually around the ruler’s
homestead (West, 1976: 8-9). A homestead was usu-
ally located closer to rivers, wells, productive soil and
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other homesteads grouped in to a village.

The sizes of homesteads varied significantly, de-
pending on the people who lived in them. The ruler
or chief’s homestead was in a central position while
the rest of the homesteads were arranged around it.
The human scale prevailed in the sizing, proportion-
ing and arrangement of spaces. The concept of de-
tached enclosed spaces goes way back in the history
of African settlements. For each family, each wife had
her own sleeping structure, a storage structure and a
kitchen structure, each having open-air functions
attached to them. Then there were the granary
structures, older boys” and girls’ structures and guest
structures. The grandmother and grandfather would
also have their own house structure located at the
centre of the homestead, which was also used for fam-
ily meetings.

These African villages were co-operative societies
of members-whose inter-dependence played an im-
portant role. In the co-operative union of families and
villages there was real bond ship and the nearest ex-
ample of social and economic equality (Molema, 1963:
115). It was common for the rich to share their food
with the needy, without humiliating the dignity of
the unprivileged. Even though in theory all the prop-
erty of the tribe belonged to the chief, individual fami-
lies had the freedom to trade their possessions, ex-
cept for land. Uncultivated lands were communally
shared for grazing.

The social life of Bantus was usually interwoven with
their economic, educational and political life. Each
child belonged to the community and not just the fam-
ily. A new-born child would travel around the home-
stead and community on his or her mother’s back and
people would interact with him or her, showing that



he or she is welcome in the community (West, 1976:
9). When the child had grown big enough, he or she
would be left in the care of older children and the
larger community. Rituals were carried out for a newly
born child in the presence of the extended family.
When the child reached puberty, initiation rites sig-
nified the change in status from child to adult.
During the initiation process the child (boy or girl)
was educated about African values and the forms of
behaviour expected from a grown-up person.

Cooking areas were usually used as classrooms
under the tutelage of the mother of the family and
the girls received their education. The boys would sit
around the fire in a semi-enclosed space called lisangu,
with the head of the family teaching them important
lessons about manhood. The community leaders used
to address their people in public gathering spaces
under a tree, sometimes with a podium or stage about
the tree. Cattle byres were also used as public gather-
ing spaces. Further education into adulthood occurred
during initiation rites for both girls and boys. Before
wedding ceremonies, the girl and the boy used to
separately undergo another schooling to prepare
them for starting a happy and fruitful family. African
rituals involve the use of speech, actions, and sym-
bols to communicate something of spiritual value,
starting from pregnancy to birth, naming, teething,
during puberty, circumcision, engagement, marriage,
childbearing, elderly-hood, old age, death, and the
after-life (Mbiti, 1991: 131).

Entertainment was also intertwined with educa-
tion. Dancing, songs, poems, praise names and sto-
ries revealed much about the people’s history, cus-
toms, military tactics and sexual morality (Frescura,
1981: 122). Traditional folk tales were used to hand
down a people’s history from one generation to the
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next. Most leisure activities were not attached to spe-
cific formalised architectural forms, although some
occurred within semi-public spaces defined by low
earth walls and kerbs and also within reed screens
approximately 1.5m high.

African people have a rich artistic history. Art in-
volves the design of meaning by using words and ob-
jects, organising musical sounds into patterns of pitch
and rhythms, creating images through drawing,
colouring and modelling, and dance which involves
the poetic and meaningful movements of the human
body. In southern Africa mural paintings among the
AmaNdebele, BaPedi and BaSotho all express cul-
ture; In all southern African societies the design of
clothes and beadwork, praise names, dances, oral tra-
ditions, songs, storytelling and poetry involve the re-
finement of words and sound (Ntuli, 1999: 194-5).

Guests were usually welcomed with warmth. If the
sun set before a traveller had reached his or her des-
tination, then a light indicating a home in the dis-
tance brought relief. The travelling stranger hoped
that in that home he or she would find hospitality
and kindness, and accommodation for the night. Hos-
pitality was the thread that kept communities strong
and prosperous, whilst wars split tribes and families
apart, affecting the economy. Hospitality and kind-
ness are always desired in African communities (Man-
dela & Goldstein, 2003: 37).

Some aspects of these socio-spatial practises still per-
sist in contemporary African communities. Hospital-
ity in Bantu social and cultural fabric still greatly
influences the way they relate to others and their
environment today. The informal, varied, and de-
tached enclosed spaces and organic open spaces in
informal settlements should not just be erased and
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replaced with a Euclidean geometry to force spatial
formality onto African communities. Relationship-
building activities occur best in organically evolved
spaces. The seamless, endless and organic routes
around dwellings provide opportunities for people
to meet, greet, to trade, and to watch over each other.
Dwellings scattered and fragmented on the landscape
provide opportunities and chances for relationship-
building activities to randomly occur.

According to Rich (2002: 157), African space con-
sists of ... defined outdoor spaces, spaces between build-
ings that are treated as important public spaces, changes of
level that define thresholds of entry and ritualised move-
ment, and open-ended, multi-use spaces that contrast with
specific intimate spaces ... Plant and earth materials were
used for the finishing of primitive African buildings
in South Africa, and were seasonally refinished by a
group of women in the community. African culture
plays a role in the way spaces, ranging from intimate,
to personal, to social and public, are used and inhab-
ited (Altman and Vinsel, 1997: 189-191).

CONCLUSION: DESIGN MOTIF

A consistent sense of human scale and socio-spatial in-
terdependence can be observed in the spaces created
for different relationship-building activities in African
settlements. A variety of spatial thresholds are used to
separate spaces of different functions by means of low
walls, reed screens, and change in floor levels. The spa-
tial structure consists of private, semi-private, semi-pub-
lic, and public spatial zones which are closely related.
When developing the design proposal for an informal
settlement, this spatial thresholds and demarcated spa-
tial zones will be applied to create a spatial structure
that encourage a variety of relationship-building activi-
ties in the informal settlement.
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AFRICAN RELATIONSHIP-BUILDING ACTIVITIES
A Zulu proverb says, Ubucub’ obuhle buhamba ngabubili
(Good waxbills go in pairs), meaning that two people
are better than one, as they can support and help each
other (Magubane, 2001: 11). The African proverb,
umuntu ngumuntu ngabantu (a person as human be-
ing exists because other human beings exist), encap-
sulates the essence of an informal settlement. Cov-
enants were a common practise in African communi-
ties in order to solidify ties between people. Accord-
ing to Kasomo (2009: 25):
Notably, peace has always been a major need in a
society. In all African societies, there were covenants
drawn up to cement a wide range of human rela-
tions and interactions. These involved issues such
as marriage agreements, settling of disputes, adop-
tion of individuals, admission into societies, arrange-
ments for buying land and trade. These operated
more formally and served as preventive measures
against the potential threat to peace and tranquil-
lity. Their intention was to cultivate peace, good re-
lations, mutuality, friendship, respect, love between
people and nature and love between people and
spiritual forces.

The elders in African communities play a vital role in
promoting and maintaining peace and harmony
(Kasomo, 2009: 25). They are respected and consid-
ered to be moral professionals in the community. They
are involved in teaching, guiding and counselling on
moral values and interpretation of dreams in the com-
munity. The leadership of those elders who lead an
ethical life is more acceptable to and respected by the
community. Since they are close to the living as well
as the dead, especially the dead who wisely guided
the people in the community and contributed to the
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good of others while they were alive, elders serve well
as counsellors in African communities.

Traditional African relationship-building activities
are still ... an integral part of our daily life, often blending
with each other and with modern elements to present a fas-
cinating juxtaposition of old and new (Nelson Mandela,
quoted from Magubane, 1998: 7). These activities con-
tinue to cement Africans together in different ways.
Urban spaces should be arranged in such a way that
these relationship-building activities can continue to
thrive and adapt to time and technological changes.

Marwick (1978: 52) sheds some light on the ...
changes in domestic organization that Africans undergo on
moving from traditional subsistence activity to participa-
tion in modern urban industrial life ... patterns of domestic
organization move in the direction of those normally found
in modern industrial societies; and that marriage shows an
interesting mixture of emerging new trends and surviving
but changed traditional features.

African community life offers a head-start in find-
ing opportunities to become friendly with many peo-
ple. This happens best in environments where peo-
ple can win friends just for the sheer joy of forming
and maintaining human relationships. Making many
friends for the mere reason of benefitting from them
is viewed as devious and manipulative. This is con-
sidered no way to form authentic and lasting rela-
tionships. On Sundays and during weekdays many
people meet in the places of worship scattered
throughout townships and informal settlements.
Many more valuable commonalities could emerge
among church members, especially if the members
meet regularly enough for friendships to result. Ac-
cording to Latour (2005:37), relationship building is
an on-going process that must be performed continu-
ously.
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Moreover, according to Magubane (1998: 8), ... In-
digenous African culture, in common with other cultures,
has always been dynamic, adapting itself to external cir-
cumstances and events ... In the course of the 19" and 20"
centuries, many changes have been wrought through the
impact of Christianity on indigenous religious practices,
the growth of the migrant labour system, the gradual trans-
formation of rural to urban communities, as well as re-
sponses to the realities of modern consumerism.

CONCLUSION: DESIGN MOTIF

Most urban African communities are filled with places of
worship, including special spaces, mosques and churches.
If one person visits, for instance, a church group of ten
individuals, and each other person had a circle of ten
other friends, then the visitor would have suddenly ac-
quired access to 180 potential new friends. In conversa-
tions after services, that visitor would find something in
common with at least one of the other people there. Per-
haps the two people are in similar or complementary
businesses or maybe someone there knows someone
whom the visitor needs to meet.

Social gatherings usually provide an environment
where people can make contacts in a manner that does
not reveal self-interest. Civic service organisations such
as Rotary Clubs, places of worship and similar organisa-
tions usually attract all kinds of people, including those
who are already very successful, and provide regular
opportunities for relationships to develop in an environ-
ment of caring for others. Any subsequent business ben-
efits are secondary to those relationships. This may not
be the case with professional breakfasts, as these may
be mere opportunities for self-interested and ambitious
people to advertise their businesses.



SPACE OF FLOWS *

There is a new spatial form, characteristic of social
practices that dictates and embodies the network so-
ciety. It is called ‘the space of flows’ (Castells, 2004:
369). It denotes the material establishment of time-
sharing social practises that work through flows.
Flows are the purposeful, repetitive, programmable
sequences of exchange and interaction between physi-
cally disjointed positions held by social actors in the
economic, political and urban environment, in domi-
nant social structures (Castells, 2004: 181-2). Space of
flows is constituted by a circuit of electronic exchange,
transportation networks, and nodes and hubs for so-
cial and spatial organisation (Bell, 2007). Space of flows
also facilitates the flow of services, people and infor-
mation which flow from one space of place to another.

Informationalism has induced a rise of ... space of flows
in opposition to the space of place (Susser, 2002: 315). Ur-
banisation has become a manifestation of how knowl-
edge and meaning moulds society and space (Castells,
1990). New information technologies are reducing the
importance of place, since economic and social activi-
ties can occur without face-to-face interactions (Lead-
better, 1999). Whether a person lives in a shack or a
palace, it does not make much difference as long as
he or she has a network address and can be located
online and via the phone.

Information systems in geographically dispersed net-
works ... may be considered as ... differential factors
potentiating the practices, flow, and movement of informa-
tion (Pereira, 2011: 109). ICTs help to facilitate the flow
of social networks, overcoming geographical distance
and political territory. The global problems that were
... left unsolved by postmodern Enlightenment perspectives

* Space flows in this study refers to circulation routes and cyberspace,allowing

the movement of people, goods, services and information.
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... like ... pollution, global warming, environmental de-
struction, uncontrolled urbanization, human rights issues
and the massacre of indigenous populations ... (Pereira,
2011: 109) may be addressed through the exchange of
knowledge using ICTs.

Information and communication technologies are
speedily shifting from ... wired, fixed networks, devices
and human interfaces to widely available, wireless networks
and mobile devices which are integrated into activities
unmoored from specific points (Shields, 2011:xv). Along
with an increase in travel, there has been a rise of the
mobile economy in network societies. A mobile
economy is facilitated by the integration of the Inter-
net, e-business, and the wireless world where custom-
ers can go online anytime and anywhere, and using
any device (Kalakota & Robinson, 2002). Mobile com-
merce refers to business transactions conducted while
on the move. Users can conduct business and com-
municate and share information while away from
their desktop computers (Kalakota & Robinson, 2002).

Since African culture, due to strong family ties and
communal spirit, is in certain instances comparable
to Asian culture, it is worthwhile to mention how
Asian countries have responded to the Information
Age and globalisation. Many global cities have emer-
ged in Asia, more specifically along the Western Pa-
cific Rim. According to Yeung (1996: 4), these cities
are well prepared for the functions of networking in
helping to drive global and regional economies for-
ward. These cities are Tokyo, Osaka, Nagoya, Seoul,
Taipei, Hong Kong, Manila, Bangkok, Kuala Lumpur,
Singapore, Jakarta, and Surabaya. They have invested
a great deal in physical infrastructure. Highways, sat-
ellites, wired and wireless internet, bridges and air-
ports effectively increase mobility along with invest-
ment in the automotive industry. The cities are also
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network-dependent and technologically inclined.
There is a trend towards a post-industrial society
which is also termed an information society. There-
fore, these cities have put in place the required infra-
structures for information networks (Yeung, 1996: 25-
31), resulting in social, educational and economic de-
velopments.

CONCLUSION: DESIGN MOTIF

Reconfiguring an informal settlement for the Informa-
tion Age requires wireless and wired infrastructure to be
in place (Flickinger, 2002: 125). South Africa is currently
the leading country in Africa in general and digital infra-
structure, with many people owning mobile phones even
in informal settlements (Castells, 2000: 122). South Af-
rica has reliable cell phone and Internet banking serv-
ices, reliable electricity supply and infrastructure, a wide
range of mobile network service providers, diversified
industrial and economic activities, and a solid interna-
tional connection. This means the country is at an ad-
vantage for improving and using the space of flows in
solving social exclusion in informal settlements. The con-
cept of space of flows allows for informality, temporality
and fluidity of activities. Horan (2000: 33) mentions that
the spatial fluidness of electronic communication can link
activities traditionally separated by physical space.

IMAGINING INFORMAL SETTLEMENTS

IN THE NETWORK AGE

Today, humankind lives in a world where knowledge
and mobility are increasing at a faster rate than at any
other time in history. A new global economy, driven
by the establishment of a worldwide decentralized
network which negates national boundaries, has re-
defined the way we live, work, play and pray (Steger,
2009). This globalisation is driven by networks and
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connections (Rifkin, 2000). However, many are still
left behind, swimming in the pool of poverty, social
exclusion, and a global criminal economy in develop-
ing countries (Bigman, 2002).

A trend towards a much more urbanised world
brings with it opportunities and potentials that are
within reach of each and every individual living in
an informal settlement. A high urban population
growth is expected in less developed regions due to
the influx of people from rural to urban areas and the
conversion of rural settlements into urban spaces
(United Nations, 2004). Regions that are more devel-
oped are those which are the most urbanised. Under-
developed regions are known as economically, cul-
turally and socially more remote than developed re-
gions (Urry, 2007: 54). However, with the increasing
use of communication tools, these regions may still
connect to the necessary resources to create better liv-
ing conditions. Town planners, urban designers and
architects may play a very important role in enabling
these connections through the way they design and
arrange spaces.

Urbanised areas are becoming densely populated as
people migrate to them. Social networks form as peo-
ple live closer to each other and co-operate to explore
cost-effective ways of producing and distributing
products.

This presents a great opportunity for designers to
tap into the energy and potential of urbanisation and
direct that to effect development. Urbanisation is like
petrol. If a person spills the petrol on the ground, al-
lowing it flow without purpose and direction, it can
become dangerous if someone drops a burning ciga-
rette on it. However, if that petrol is directed into a
car’s petrol tank, that petrol will be used by the car to
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effect movement. Planners, urban designers and ar-
chitects have the responsibility to give direction and
purpose to urbanisation in the way they re-arrange
spaces.

Azua (2010: 13) mentions that the real revolution
taking place in the world now is social networking.
Social networking tools are in abundance and more
affordable than ever; this includes the low cost of
transportation (wires, railroads, etc.) and communi-
cation (mobile devices, cellular phones, tablets, wikis,
blogs, tags, interactive games, and online social tools
like Facebook and MySpace). The cost of communica-
tion has decreased in each modern historical era, and
anincrease in communication technologies came with
economic growth (Azua, 2010: 7).

The Internet and different means of transportation
have thus introduced the possibility for freer choice.
A resident of an informal settlement living in a shack
may have access to people, products and services from
any part of the world through the Internet. People
can study online, buy and sell products and services
online, do bank transactions online or through their
cellular phones, and interact with anyone who is avail-
able online. Even though this may be dismissed as
idealistic, it is a possibility that needs to be explored.
Such freedom of choice could provide the most fun-
damental infrastructure for socio-economic prosper-
ity in informal settlements.

The network society and economy has made Small
to be the New Big and has replaced the scarcity eco-
nomy with an abundance economy (Jarvis, 2009: 54).
Networking has opened many avenues of creativity,
production and distribution. In this study, these great
opportunities of abundant knowledge, communica-
tion tools, and a growing urban population will be
explored. The role of spatial design in increasing
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chances for people to connect to these opportunities
will be investigated.

An intertwined globalised economic, social and eco-
logical explosion is increasingly becoming a feature
of the twenty-first century. However, city residents
living in informal settlements are excluded from the
formal economy and depend on poor public services
and inhumane built environments (Pieterse, 2010: 12).
In the creating of policy, political and institutional ar-
rangements remain rigid, unable to respond to the
unsustainable systems that currently socially and eco-
nomically exclude residents of informal settlements.

With the rise of the Information Age and global
capitalism, the poor are becoming poorer while the
rich are becoming richer (Castells, 2000). The world
has changed from the Industrial Age into the Infor-
mation Age, thus encouraging wealth creation and
social networking improvements for those who flow
with the spirit of this era (Castells, 1990). However,
many people in informal settlements lack the basic
infrastructure through which to access the global flow
of information and resources if they do not have ac-
cess to Information and Communication Technologies
(ICTs).

Among the poor, growth in technological capabil-
ity is limited by a fragmented institutional environ-
ment and a lack of government support. Migration
from rural to urban areas, urban poverty, the AIDS
epidemic, unemployment, and poor education and
health care are the current characteristics of informal
settlements (Castells, 2000). Can the poor find an ac-
cess point to the streams of wealth flow, global net-
working and quality education? The growth of squat-
ter informal settlements in urban peripheries is one
way people with limited resources try to connect to



the opportunities that can be found in cities around
the world.

In this Information Age, the global economy is
driven by developments in knowledge and technol-
ogy. Therefore, the social and economic infrastruc-
tures require that people should continually learn new
things and upgrade themselves. Information technol-
ogy has not been well applied in the making of sus-
tainable urban informal settlements. Politicians have
not yet fully considered informal settlement projects
as processes that take a lifetime to develop (Lawrence,
2003).

The need exists to investigate how quality living
standards could be attained in the informal economic
sector, long before costly infrastructure is imple-
mented by the government. One could trade profit-
ably with almost anybody in the world through the
use of telecommuting and electronic commerce (wired
and wireless communities) without being stymied by
distance and geographical limitations.

The late Minister Sicelo Shiceka, former minister
of Co-operative Governance and Traditional Affairs
(CoGTA), once announced plans for a local system that
would integrate with other Information and Commu-
nication Technology (ICT) systems and platforms
across municipalities ... for standardisation, collabora-
tion and to maximise service delivery (Moodley, 2010: 62).
The late Minister’s major concern was the low level
of Internet penetration and lack of computer literacy
in townships and informal settlements.

CONCLUSION: DESIGN MOTIF

Urban areas and informal settlements are subject to grow-
ing mobility and the forces of the Information Age. Peo-
ple tend to hire, buy from, and do business with indi-
viduals whom they know, like and trust. Relationships
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lead to economic activities; relationships come first be-
fore the exchange of money for products or services.
Therefore, urban spaces should be shaped and arranged
to increase chances for people to have social connec-
tions which may lead to economic opportunities. These
connections should be allowed to occur in both physical
and virtual space. The necessary infrastructure should
be provided to facilitate the connections of people to other
people, and to knowledge, products, services and eco-
nomic activities.

SPACE OF PLACES *

Castells (2000) describes the space of places as the
historically rooted spatial organisation of our common
experience, where face-to-face interaction occurs.
Space is the material support of time-sharing social
practises (Susser, 2002: 315). Norberg-Schulz (1980)
defines the term ‘place’” using the Roman concept of
genius loci, ‘spirit of place’, which is the fabric of the
local character, everyday life and composition of a
space, characterised by a sense of orientation and
identification. African social and cultural constructs
determine place-making and the resulting genius loci
in human settlements (Osman, 2004: 91).

Lock (2003: 58) explains the urban neighbourhood
on the basis of habitation and the networks of mu-
tual help and personal contacts that are created in it.
These networks and relationships occur through so-
cial interaction. The essence of a neighbourhood is
human interaction. An urban neighbourhood can be
viewed as the most important urban element that es-
tablishes the social and economic sustainability of an
area, providing the ties which hold a community to-
gether and forms its relationship to surrounding ar-

*  Space of places in this study refers to buildings and open spaces around

buildings which are not primarily used as circulation routes.
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eas (Lock, 2003: 58). Lock (2003) mentions that sus-
tainable urban neighbourhoods could be expressed
as eco-neighbourhoods, sociable-neighbourhoods and
model-neighbourhoods. They contain the following
characteristics: adequate size; compact form; appropriate
urban density; varied mix of uses and tenure; a range of
employment, leisure and community facilities; ready access
to public transport; and [a] pedestrian-friendly environ-
ment ... (Lock, 2003: 60-2).

According to Wright (2006), density, diversity and
design play a role in determining land use patterns.
Denser urban developments allow for closer physical
proximity of amenities, goods, services and activities.
It also reduces urban sprawl which is created by car-
oriented city planning. Three historic patterns of ur-
ban growth which gave rise to different urban forms
have been identified; these are categorised as walk-
ing, transit and automobile cities (Newman & Ken-
worthy, 1999).

Diversity is another factor in land use patterns
(Wright, 2006). Human life consists of diverse activi-
ties, and accessibility demands that people live within
close reach of amenities, local shops, schools, local
government offices and hospitals. Design requires
that people make space for the activities that they
need to see occurring, and helps them to prioritise
the various activities that take place on city streets.

The pedestrianisation of urban areas contributes to
the improvement of the quality of cities. It allows for
better social interaction and economic growth.
Through design, the connectivity and interconnec-
tivity of movement patterns are applied to the plan-
ning and use of functional components of the city
(Cox, 2010).

Mitchell (2003: 71) argues that network/digital in-
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teractions in space of flows should not substitute face-
to-face interactions in space of places, but should
rather co-act to utilise small-scale, pedestrian-ori-
ented, fine-grained, more humane and sustainable
urban environments. According to Reinhard (1998: 6),
... there is no substitute for personal relationships, meeting
people, face-to-face discussions, eye contact and all that ...

CONCLUSION: DESIGN MOTIF

Making and maintaining social relationships just by the
click of a mouse may not be as satisfying as meeting
people and communicating with them face-to-face. Peo-
ple living in informal settlements can take advantage of
information and communication technologies (ICTs) to
reduce trips out of the neighbourhood, so as to strengthen
face-to-face connections and interactions within the
neighbourhood. In this way the process of building hon-
est global and local relationships opens doors for infor-
mal settlement dwellers to economic, political, educa-
tional, religious and cultural opportunities.

FRACTAL SPATIAL STRUCTURES IN

AFRICAN INFORMAL SETTLEMENTS *

In 1924 Benoit Mandelbrot, a French-American math-
ematician, introduced the term ‘fractal’, which is a
notion to describe irregular objects. It also means “bro-
ken’. Mandelbrot used fractional dimensions to quan-
tify and express the roughness and irregularity of an
object (Thuan, 2006: 107). The word ‘fractal’ came from
the Latin word fractus which means broken and ir-
regular; thus the word ‘fractal” evokes the word “frac-

*  Although the term ‘fractal’ is not the most accurate word for describing

Khutsong Section’s urban fabric, the author found it most useful when
seeking to understand the organic and non-Euclidean urban form. This
term has also been used by other academics like Eglash (1999), Salingaros
(2005) and Barabasi (2002) as an attempt to describe the nature of ir-
regular and organic urban fabrics similar to Khutsong's.
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tion’. ‘Fraction’ is defined as a ... part of a whole ... a
small part, piece ... in the Oxford Advanced Learner’s
Dictionary (7" Ed.) (2005). Therefore, fractals carry
with them the notion of the segmentation of a shape
or geometry into small pieces.

In the context of informal settlements, a fragment
may be defined as an individual land parcel, spatially
demarcated and used by its occupant to create pri-
vate, semi-private, semi-public and public spatial
domains configured according to the human scale
(Icm-2m). A land parcel is used for social and eco-
nomic purposes. Value can be added to each parcel of
land or fragment through land development, and by
using it for agricultural purposes so that the land may
produce income for its occupants (Priemus et al., 2007:
131). These spatial domains could be completely en-
closed or semi-enclosed and demarcated for a great
variety of uses. Fragments are composed of the hori-
zontal and vertical planes that freeze space into de-
fined, finite perceptions.

Even though not all African settlements are fractal,
fractal settlements are in abundance throughout Af-
rica (Eglash, 1999). A repeated pattern of fractals of
different types and shapes exists, ranging from rec-
tangular fractals, circular fractals, and branching frac-
tals (Eglash, 1999: 20-38). The central property that
characterises a fractal is that it is made of a structure
on a hierarchy of scales. A mathematical fractal pos-
sesses self-similar structures from a large scale down
to an infinitesimal scale.

This pattern is repetitive at smaller and smaller
magnifications, thus connecting the different scales
into a whole with regard to the geometry and proc-
esses occurring in the settlement. It takes place in ac-
cordance with Alexander’s (1977) “Mosaic of subcul-
tures” (Pattern 8), “Subculture boundary” (Pattern 13),
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and “Identifiable neighbourhood” (Pattern 14).

In some of the African communities, like for exam-
ple in the Ba-ila settlement of southern Zambia, so-
cial status was conveyed by the size of the house in
the settlement (Eglash, 1999: 114). At the centre of the
village circle was an open sacred space used for mak-
ing offerings to ancestral spirits (Smith & Dale, 1968:
113). The centre of each ring of each family was the
altar of each family. The importance of family was al-
ways connected to religious practice (Eglash, 1999: 28).

In Euclidean geometry, symmetry means similar-
ity in one scale, like bilateral symmetry (Eglash, 1999).
However, fractal geometry is founded on scaling sym-
metry; thus the symmetry exists between different
scales. Some of the circular African settlements may
not have the centralised location, and yet they pos-
sess fractal properties. At different levels of scales, self-
similarity prevails. A variety of spatial definitions and
a fine-grained settlement fabric are common in Afri-
can settlements (Eglash, 1999). Small to medium to
large fragments are linked by fractal open spaces. The
fractal property may even be observed in the paint-
ings and decorations on walls, body ornaments, hair
plaiting, beads, sculptures, art, baskets etc. (Eglash,
1999).

Similar to the bronchial passages of the human
lungs and the veins in a leaf, the pathways that con-
nect African fragments often have a branching form
(Marshall, 2005: 66; Eglash, 1999). Transportation net-
works in these settlements have a fractal structure. In
terms of hierarchy, the wide streets usually accom-
modate the market place, which is fed by medium
sized paths which are in turn fed by smaller routes
leading to residential fragments. Informal settlements
in South Africa also have intrinsic fractal properties
which are similar to living systems (Otter, 2007;



Harber, 2010). The urban fabric of these settlements
simulates nature with its segmented and fractal ge-
ometry.

A fractal urban fabric may be created by adding fractal
substructures on every scale, resulting in a folded,
crinkled, textured fabric, and undulating urban boun-
daries, streets and edges (Alexander, 1977). A fractal
may also be constructed by punching gaps at succes-
sively decreasing scales. Moving from a large to a small
scale, the holes get smaller and smaller, resulting in a
perforated urban membrane. Enlarging bits and
pieces of a fractal will produce a pattern similar to
the whole picture, and zooming out from the whole
produces a pattern similar to its components (Eglash,
1999: 18).

These fragments and fractals form and functionalise
centralised and decentralised networks, depending
on the flow of communication. Networks of commu-
nication like the ones occurring in informal settle-
ments may be categorised into small world networks
and scale-free networks. Small world networks tend to
have high clustering coefficients and short distances between
nodes (Recuero, 2009: 56). This network model corre-
sponds to strong links as expressed by the systems
network theory (Ibid.). This model demonstrates that
through ties made randomly between close people, the dis-
tance between the people on the planet is reduced (Recuero,
2009: 59-67). Weak links are the scale-free ...networks
in which few nodes have more connections than others. This
model describes the dispersal of ties along nodes (degrees of
dispersal), with low clustering coefficients (Pereira,
2011: 114).

The smaller the size of the fragments, the more fine-
grained the urban fabric becomes and the higher the
randomness, complexity, uncertainty, and possibili-
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ties for connections that can occur at any given time
(Thuan, 2006). At the subatomic level, particles of
matter possess dual properties, requiring that a whole
series of similar events, rather than just one event,
can be observed to make a conclusion. Scientists re-
sign to probability and time to make conclusions as
far as the subatomic is concerned. The fine-grained
informal settlement fabric allows micro-scale social
and economic activities to thrive and multiply (Schu-
macher, 1974).

By splitting the fragments of a settlement into
smaller and smaller pieces, creating a porous, very
fine-grained settlement fabric, the levels of possibili-
ties and opportunities for interactions to occur
amongst fragments would increase at any given time
(Marshall, 2005: 226-227; Thuan, 2006). This can be
compared to the urban fabric of a modern city with
large city blocks and fewer small-scale paths. The
growth of the spatial fractal sub-structures is the back-
bone of a fractal informal settlement (Marshall, 2005:
4-6). This spans across social activities, economic ac-
tivities, land ownership, land use zones, streets and
pathways, transportation, and even ecological issues.

The geometry of the urban fabric helps to facilitate
the support of linkages so that human interactions
can occur. If an infinite number of very small elemen-
tal strips are taken in an area, say of a rectangular
shape, the calculus integration yields are greater in
number than when finite elements are taken. From
this calculus observation it can be deduced that, the
finer the grain, the greater the sum of the whole
(Whitlow, 1995). If a ... thing gets too big, its nature and
value is destroyed (Richards, 2012: 179).

Fractal geometry is used for both structural and ma-
nipulative purposes. The fractal nature of pathways
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in informal settlements may be observed in nature as
well. Blood vessels in the human body form a net-
work, from the aorta to the small capillaries distribut-
ing blood to every part of the body. The fractal struc-
ture of the blood vessels works more efficiently to fit
their large surface area within the limited volume of
the body. The fractal pathways of settlements also ef-
ficiently allow the flow of people, information, goods,
services and human interactions. These fractal path-
ways have a hierarchy of scale (small-medium-large).
Small pathways feed into medium pathways which
feed into large pathways which feed into larger path-
ways (Thuan, 2006: 108-09).

Connections and bonds are the life and energy of
an informal settlement. If the fragments remain sepa-
rated then a settlement has no life. Each link exists to
facilitate information exchange between two frag-
ments. The fragment could be a house, a shop, a work-
shop, a market, a school, a garden, a park etc. The
more fragments there are, the more links may be cre-
ated. This is the opposite of the modern city, which
enforces mega structures and monumentality (Sad-
ler, 2005: 96).

Each parcel of land occupies a unique physical relation-
ship with every other parcel of land. Because in every com-
munity there exist a variety of land uses, each parcel is the
focus of a complex but singular set of space relationships
with the social and economic activities that are centered on
all other parcels. To each combination of space relationships,
the market attaches a special evaluation, which largely de-
termines the amount of the bid for that site which is the
focus of the combination. Thus certain locations are more
highly valued for residential use than other sites because of
the greater convenience to shops, schools, centers of em-
ployment, and recreational facilities. Corner locations com-
mand a higher price for certain types of retail use because of
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greater convenience to streams of pedestrian traffic (Prie-
mus et al., 2007: 132).

Consider two fragments: a house & a small-scale fur-
niture workshop within an informal settlement. These
two fragments will need a person to go from the house
to the workshop; therefore the two fragments are a
house and a workshop, and they need to be connected
via a physical path structure.

An estimated number of links illustrates how a
fractal network in an informal settlement works. Con-
sider § fragments. Connecting the two fragments by
one link will require &/2 paths (Salingaros, 2005: 8).
This implies that half the fragments are houses, and
the other half are workshops if each house is con-
nected to one workshop. A far larger number of paths
may be achieved if the randomly linked fragments
result in a giant net (Barabasi, 2002). According to
Salingaros (2005: 8-10) this large number is given by:

(8 /2)lin &

A majority of the fragments are connected by inter-
mediate fragments. By directly linking every fragment
without going through intermediate fragments, com-
plete connectivity may be achieved. This requires di-
rectly linking every fragment without going through
intermediate fragments for a large number of links,
which is given by:

82/2

Linking the fragments either directly or indirectly fa-
cilitates human interaction and relations within the
informal settlement. It is expected therefore that a
fragmental and fractal informal settlement with & frag-
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ments would have linking paths between:
(8/2)lin & and &2/2

In order to make these connections possible, the ur-
ban fabric should be sufficiently fine-grained, with
multiple transportation networks giving many alter-
native choices. Through permutation, this will pro-
duce multiple alternative paths.

For example, an informal settlement that has about
400 shacks, including households, pre-schools and
tuck shops. Therefore, =400, giving the following
estimates for the relative number of connective paths:

A randomly linked settlement has (8/2)lin 8 = (400/
2)lin 400 = 1,198 paths.

A modernist city of this size would have 8/2 = 400/
2 = 200 paths (Salingaros, 2005: 8). Therefore, a
randomly linked settlement is 6 times more con-
nected compared to a modernist city. If the settle-
ment is completely connected then there are:

82/2 = 400%2/2 = 160,000/2 = 80,000 paths.

This is 400 times that of a modernist city and 67 times
that of a randomly linked settlement. In order to
achieve a completely connected settlement, pedes-
trian paths should be used to allow direct connections
among all fragments. Vehicle access and parking could
be kept to the boundaries of the settlement. The
settlement and each shack can be accessed from all
directions. In the informal settlement, life becomes
like a game that is subjected to chance, as depicted in
Archigram’s Living City exhibition (Sadler, 2005).
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The aim is to establish informal settlement nodes with
distinct and unique precincts, allowing growth to fill
in the links between them (Neal, 2003). The more
nodes, the more variety there is within a neighbour-
hood, with specialised economic activities of similar
or complementing characteristics gravitating towards
each other in each node (Priemus et al., 2007: 142).
This spatial organisation concept is referred to as the
Multiple Nuclei Concept (Priemus et al., 2007: 142),
and may occur in very close proximity to an informal
settlment, similar to the way fractal structures form.
For example, one node may be an educational pre-
cinct, another production precinct, the next an enter-
tainment precinct, and so on.

Kihato, Momoniat and Gavera (2010: 31) term these
phenomena agglomeration economics, to explain why
certain urban land activities and economic sectors
tend to be in close proximity to one another. This al-
lows them to ... gain certain efficiencies from networks
and concentrations (Kihato et al., 2010: 31). Land uses
approved by municipalities may either promote or
discourage agglomeration, thus affecting the choices
that businesses have to group together or not. Ag-
glomeration may also be enriched by mixed land uses,
which also allow social activities to be integrated with
economic activities. There is a need for the appropri-
ate infrastructure to facilitate the necessary flows to
achieve this agglomeration.

The more negative (one fragment needing what the
other supplies) and positive (the fragment supplying
what the other needs), the greater the attraction (pull
effect) that links the fragments. Thus, increasing the
variety of fragments increases the magnitude of the
forces that establish connections.



CONCLUSION: DESIGN MOTIF

Preserving the existing fractal pathways in an informal
settlement may help harness spatial connectivity in the
informal settlement. Graphical techniques can be used
so as to generate ideas that will help release the full
potential of an informal settlement’s fractal and frag-
mental urban spatial structure to become a well-net-
worked neighbourhood.

ENVISIONING PLUG-IN INFRASTRUCTURE

FOR IN INFORMAL SETTLEMENTS

Although the previous discussion preferred fractal
spatial structures in informal settlements rather than
modernist spatial structure, there are positive lessons
that can be drawn from modernist urban design so-
lutions. The rhetoric of the ‘motor age” has been replaced
by the rhetoric of sustainability and neo-traditional
urbanism. Compact, dense, mixed-use neighbourhoods are
back in fashion ... (Marshall, 2005: 9). Transportation
infrastructure may be designed to assume a green
infrastructural role in informal settlements. The net-
work of pedestrian paths may be layered with serv-
ice systems. According to Habraken (1999: 78), To
allow the development of natural relationships in the urban
situation we must ... regard each dwelling as an independ-
ent one.

Therefore, informal settlements may function as
plug-in infrastructure for micro-social, educational
and economic activities (Sadler, 2005). Through this
plug-in infrastructure, individual dwellings and edu-
cational and economic units can connect to the flow
of people, information, goods, services, and digital
communication networks. The plug-in infrastructure
exhibits many opportunities for individuals who
would like to connect, just as people would travel to
major cities to connect to urban opportunities.
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Habraken (1999: 79) calls this plug-in infrastructure
a support structure which is a construction which al-
lows the provision of dwellings which can be built,
altered and taken down independently of the others.
A street could be considered a support structure which
is connected to the individual dwellings in close prox-
imity to it. Existing pathways, streets and public
spaces in an informal settlement may be designed to
become efficient support structures that enhance and
support self-help initiatives, relationship-building
activities, variety, and micro economic activities.

An efficient, accessible and effective support struc-
ture may become the backbone of development in
the settlement, allowing variety. A neighbourhood
should contain sufficient variety and fractality to be-
come partially self-sufficient. For a healthy urban fab-
ric every fragment should be linked to a complemen-
tary one. The informal settlement should have an
enormous diversity of fragments in close proximity
to each other.

Each fragment should have several alternative
paths for linking to another fragment. For example, a
person may have the option to walk, cycle or drive.
Physical linear or curvilinear connectivity for each
linking path from the physical shelter to each frag-
ment is therefore required. A healthy urban fabric
should consist of multiple connections which impose
a flowing geometry throughout the settlement. These
connections which could be designed as support
structures in the informal settlement should have ...
the ability ... to grow, develop and change with what goes
on inside (Habraken, 1999: 106). The support structures
of the informal settlement should allow the settlement
to adapt to changes in time, events, technology, fam-
ily needs, economic needs, and so on. These changes
should be accommodated without losing the conti-
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nuity of the historical benchmarks of the residents and
their city.

There must be a high density and variety of frag-
ments so that they can induce interactions amongst
themselves. The street is not merely a ... matter of dis-
tributing the land use labelled ‘transport” here and there to
fit within a patchwork of other urban spaces and places ...
The ‘movement space” constituted by streets forms the es-
sential connective tissue of urban public space — from the
micro scale of circulation within buildings to the macro-
scale of whole cities (Marshall, 2005: 13).

According to Mitchell (1996) activities, information,
events, production and distribution and services that
traditionally occurred in fixed geographical spaces
may now be accessed in and through digital commu-
nication networks. The need for large and costly in-
frastructure is being replaced by the need to be online.
The street space of the informal settlement (Marshall,
2005: 13) may allow access to even invisible and in-
tangible social, educational, governmental and eco-
nomic resources without the need to travel.

A mixed-use settlement will have residential, com-
mercial, small-scale light industrial, government and
religious fragments in close proximity to each other
(Krier, 1998). Similar fragments should not be concen-
trated in homogenous areas. Fences and barriers
should be avoided, while wide sidewalks, street trees,
seating, drinking taps, small scale economic activities,
boulevards, and street furniture that can facilitate in-
teraction between people should be provided (Whyte,
2000). The settlement needs to be compact and well-
connected at all scales, with a hierarchy from large
scale (wide roads), to intermediate capacity roads, to
small scale pedestrian pathways.

In settlements where transportation networks are
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not lacking, cyberspace may be used to facilitate con-
nections between spaces that are far apart (Mitchell,
2003; Mitchell, 1996). The World Wide Web and mo-
bile technology can easily be integrated with physi-
cal connections on the human scale. These mobile
technologies are pedestrian-friendly. A car network
requires more physical space than digital communi-
cation infrastructure (Salingaros, 2005). The space of
flows (wired and wireless communications) facilitates
long distance weak links at low cost. Weak links help
local settlement inhabitants to expand their social
network, bringing social, economic, and educational
benefits. They work hand in hand with local strong
links. Since weak links reduce the need for locals to
travel long distances, more time becomes available for
them to maintain their local links.

There is an opportunity for an Archigram Plug-In type
city to emerge in informal settlements so as to facili-
tate the ever growing immigration and flow of knowl-
edge. Archigram envisioned architecture ... not as fixed
form but as a set of provisional relationships between com-
ponents (Sadler, 2005: 98). Existing relationships and
spatial layers may be connected to new ones, further
enriching a settlement.

This type of architecture may be termed network
architecture. Network architecture is the art and sci-
ence of designing and making platforms on which
people can socially network and distribute products
and services to other people who are connected to
the network. People can do what they do best and
then link to the rest of the world by joining a net-
work (Jarvis, 2009: 24-39). Habraken (1999: 7) describes
... housing as a totality of events which cannot be looked at
meaningfully in isolation from each other. We are dealing
with mutually related forces arising from all sides of soci-
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ety and which, if all goes well, act in equilibrium. The ac-
tion of these forces is the concept we call housing and the
tangible results we call towns and dwellings.

Similar to the Plug-In City, informal settlements may
be envisaged as events that require the ... active in-
volvement of its inhabitants ..., harnessing an unending
process of change and development that functionally
and artistically plug into resourceful infrastructures
(Sandler, 2005: 16). Connections and disconnections
between individual dwelling units and the support-
ing infrastructure should be allowed to occuy, ... like
an endless syntax (Sandler, 2005: 19). The infrastruc-
ture along the pathways takes on Khan's servant role
while the dwelling units and other uses are the served
spaces (Sadler, 2005: 23).

Open spaces in a settlement may be considered as
platforms for different events; therefore, the street in-
frastructure provides support for all the different
events that may occur in the open spaces. If there is a
music event, a funeral, a wedding or a community
gathering, they can be facilitated by the infrastructure.

The spaces of flows permit flexibility and the un-
ending transformation of spaces of places to accom-
modate the needs of people. Circulation infrastruc-
ture offers choices, opportunities and access to the
resources and networks flowing through it. Indivi-
dual small changes occur much more easily than
changing an entire settlement with a once-off costly
state-driven development mechanism. The designer
remains with the task of setting in place an elegant
organisation to support already existing social net-
working and educational and economic activities
using flows and processes (Jarvis, 2009).

Micro-scale individually driven transformations are
therefore enabled by an efficient space of flows that
promotes self-help efforts without destroying the
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overall network. Similar to the Archigram approach ...
[flor a world undergoing such rapid transformations ..., this
research proposes ... organic change rather than total,
sudden, centralized projects (Sadler, 2005: 50). Mega
structures are therefore replaced by fragments of
smart, flexible micro-scale spaces and activities that
connect to infrastructures of flows in order to form a
big network. Three components emerge from this
design approach: (a) asupport infrastructure, (b) infill
micro-scale individual self-help initiatives, and (c) a
constant growing flow of services, goods, informa-
tion, and social networking opportunities (Habraken,
1998; Hamdi, 2004; Lapin, 2010).

The design of and intervention in the fractal street
space of informal settlements is key to providing sup-
port, enablement, empowerment, and opportunities
for micro-scale self-help initiatives. Intervening in the
public spaces around dwellings in an informal settle-
ment is key to the development and transformation
of the informal city (Hamdi, 2004; Harber, 2009).

Fujimura (2011: 86) lists three principles that help
to generate diversity in a city:

(1) Mix small and large elements

(2) Mix new and old elements

(3) Provide a physical structure

promoting (1) and (2)

These are extracted from Jane Jacobs’s (1961) ideas of
mixed uses, small city blocks, aged elements and con-
centration in order to achieve city diversity. Compact-
ness and connectedness is crucial for creating a living
city. High densities will result so as to provide ... vi-
able and efficient public transportation ... and generate vi-
brant local markets, which are a precondition for the gen-
eration of small-scale economic activities (Dewar & Louw,
2012: 54).



The street takes on the functions of the roots, stem
and branches of a tree. Just as the tree’s structure fa-
cilitates the flows of resources that are used by leaves
to produce fruits, the street is the space of flows that
facilitates the flow of resources (Marshall, 2005: 163).
The success of this thought will be inspected through
case studies. The most important question is, which
conditions are to be satisfied by the informal settle-
ment in order to fulfil its purpose?

Urban design is defined as ... the art of arranging build-
ings to form unified compositions (Moughtin & Mertens,
2003: 233). The buildings are arranged around trans-
portation networks and open spaces. This definition
needs to be rephrased when applied to urban design
in informal settlements. There is a need to improve
the public spatial environment in these settlements
because most ... poor people occupy small private spaces
and carry out many of their daily activities in public spaces
(Correa, 1996; Dewar & Louw, 2012: 54). Intervening
in public spaces in such places is vital for improving
living conditions.

Design approaches sustainability if it welcomes
uniqueness, informality, changeability, collaborations,
and empowerment. Archigram considered it ... simpler
to hand the control levers of the environment straight over
to society, and let people determine. . .spaces directly (Sadler,
2005: 94).

In the informal settlement the art of arranging build-
ings is done by residents, and the formal unification
of urban elements becomes threatened. Fractal cir-
culation networks may be upgraded in informal set-
tlements to be efficient plug-in or support structures
(Habraken, 1998), where residents may in-fill and
connect to opportunities and to other people. This
introduces a new manner of unifying compositions
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in the art of arranging spaces. Affordability and ac-
cessibility should be at the door fronts or within walk-
able reach of dwelling units in settlements. Economic
activities should be integrated with social activities,
and ecological practices should be intertwined with
economic activities. However, formal interventions do
play an important role, especially in addressing is-
sues of tenure and services.

Once the plug-in infrastructure is in place, the
dwelling units, small shops and other structures do
not need to be permanent. This approach requires the
re-arrangement of the six S’s of Brand (1994): site,
structure, skin, services, space plan, and stuff. The
site may assume the role of a plug-in structure equip-
ped with services, and the skin of the shacks may be
flexible and able to be layered with green and pro-
ductive horizontal and vertical layers. The space plan
and stuff are left to occupants to change and control.
In 1966 Archigram put it this way: buildings with no ca-
pacity to change can only become slums or ancient monu-
ments (Sadler, 2005: 94).

Interventions in and urban designs for the plug-in
infrastructure in settlements are aimed at stirring and
supporting the growth of micro-scale ‘market-based’
approaches to the upgrading of settlements. Ngwabi
(2009: 15) defines ‘market-based” urban regeneration
as ... those initiatives that seek to influence the market so as
to stimulate private sector investment and urban regenera-
tion.

In the context of informal settlements, design
should be the intermediary between indigenous de-
sign solutions and highly advanced first world tech-
nologies (design solutions). Schumacher (1974) coined
the term ‘intermediate technology” which refers to a
bridging-technology which is more ... productive than
indigenous technology ... but it would be immensely cheaper
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than the sophisticated, highly capital-intensive technology
of modern industry (Schumacher, 1974: 50). Such inter-
mediate technologies and design solutions are within
reach of locals in terms of affordability, financing,
education, social structure, organisational skills, main-
tenance, operation, aptitude and so on.

CONCLUSION: DESIGN MOTIF

Applying a pedestrian-oriented city development strat-
egy for informal settlements will involve small design in-
terventions that are interconnected by fractal pathways
to create a holistic urban spatial structure. This can be
achieved by providing the necessary support infrastruc-
ture and applying the appropriate technologies which
can be used to connect and supply multiple fragments of
development. The role of the State is to provide the in-
frastructure that can interconnect the different fragments
of space of places in informal settlements and can be
used by residents to connect to the flow of knowledge,
skills, services, products, and people. The most impor-
tant function of these support infrastructures is to facili-
tate relationship-building activities, while cultivating the
potential of residents to lead, maintain and expand the
development of their community. This can be possible if
the infrastructure and State programmes recognise, en-
able and cultivate existing micro scale socio-economic
activities. The next discussion will look at these small scale
activities and how they can grow in urban environments.

POSSIBILITIES OF MICRO-SCALE SPATIAL

INTERVENTIONS IN INFORMAL SETTLEMENTS

A major feature of informal settlements is the small
scale: small-scale housing, small-scale trading, and
small-scale gardens. The small-scale strategy has
proved to be a solution to the forces of poverty and
harshness faced by residents in informal settlements
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(Rudofsky, 1972; Steyn, 2008: 158-59). In the absence
of adequate jobs in the formal sector, the informal
sector has fragmented into small-scaled enterprises
that meet the need. Informal settlement upgrading
strategies should aim at creating conditions condu-
cive to the establishment and growth of very small-
scale social, educational and economic activities. An
undeniable presence of very small businesses in the
informal settlement indicates solutions to poverty,
social exclusion and lack of services. Supporting the
very small economy along with very small-scale hous-
ing and other activities could open up new inventions
in African settlements.

The control of movement, activities and places of
residence in urban spaces was a central weapon of
the apartheid regime in South Africa (Bénit-Gbaffou,
2009: 56). After the collapse of the apartheid regime,
urban spaces were given back to the people, and peo-
ple of all races were free to move around and be in
them. Promoting and enhancing social relationships
and a community spirit in public places, streets, semi-
public places, and semi-private places is key to ensur-
ing safety and economic vibrancy. It is not enough to
just provide urban spaces; they need to be configured
so that they are suitable and appropriate for the cul-
ture and needs of the people who use them.

In the book entitled South African Cities: a manifesto
for change, Dewar & Uytenbogaardt (1991: 18-21) list
urban qualities which can support small-scale activi-
ties in urban areas. The urban form and urban struc-
ture of the informal settlement should: accommodate,
support and enable the urban activities and events;
cultivate the potential and talents of many people in
the development of the settlement; allow and increase
easy access to the opportunities residents generate;
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promote specialisation, intensity, diversity and nec-
essary complexity to generate urban opportunities
through high levels of human interaction and popu-
lation density; characterised by quality integration
between different urban, architectural, and landscape
elements of the informal settlement; and provide a
sense of identity and belonging by the provision of
well-connected and demarcated private, semi-private,
semi-public, and public spaces.

Therefore, by designing for the very small in scale,
life is made affordable in the informal settlement.
Many micro-scaled activities, products and services
may be observed in the day-to-day lifestyle of the in-
habitants of informal settlements. The fragmentation,
aggregation, segmentation and scaling of objects and
activities are solutions developed by residents in in-
formal settlements to meet needs. Current policies
and town planning schemes need to address this small
scale when upgrading informal settlements.

One small-scale activity may be to plug into digital
communications. By connecting to the global infor-
mation network and wealth flow, the small-scale hous-
ing system and economy could develop into small and
smart systems that are part of the global decentral-
ised network. A tiny company start-up could become
an integral part that connects to existing big-scale
manufacturing companies, using other people’s fac-
tories and distribution networks while selling to a
worldwide market that can locate its products on the
Internet (Jarvis, 2009).

Therefore, multiple small-scale specialised enter-
prises could link to other small-scale and large-scale
enterprises. Connection and linking could now hap-
pen much easier because of the abundance of afford-
able Information and Communication Technologies.
If this were the case, informal settlement housing and
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economic systems could remain small in size but
achieve big results by reaping the benefits of being
connected to a network (Jarvis, 2009: 57).

According to Schumacher (1974:16-17), ... in agri-
culture and horticulture, we can interest ourselves in the
perfection of production methods which are biologically
sound, build up soil fertility, and produce health, beauty
and permanence ... In industry, we can interest ourselves
in the evolution of small-scale technology, relatively non-
violent technology, ‘technology with a human face’ ...
Adapting small-scale and affordable technologies for
production may help many small-scale enterprises to
be efficient in their endeavours.

Allowing and supporting very small-scale activities
and providing connection platforms for them would
enable residents of informal settlements to own and
maintain sustainable initiatives on their own. People
can program their own activities and spaces and then
connect to the local and distant social and spatial net-
works. Programming activities and spaces in the set-
tlements means that spaces are not static. There would
be continuous innovation, changing the spatial do-
mains and thresholds to accommodate a growing
population with its ever-growing and changing needs.
This is a dynamic function of creativity and innova-
tion. Spaces are constantly changing and, whatever
the status quo, they have to be changed by individu-
als exercising their free will.

Individuals should be given the opportunity to con-
stantly programme their domains, thus becoming co-
creators and co-designers of their activities and the
spatial features in their physical and digital spatial
domains (Hamdi, 1991). The designer’s function then
is to make available and accessible to residents the
spatial design development codes which they can use



to create and re-arrange their domains in the way each
individual requires them to be. Reprogramming
means spaces can be modified and new links can be
formed in order to create an environment with better
opportunities for building relationships and economic
growth.

Small-scale urban design interventions become a
big intervention when combined. While there is cer-
tainly value in big-picture planning, it’s important to rec-
ognize how slight tweaks to our urban landscape — movable
chairs, trash cans — can spark big changes in how we inter-
act with public space (Labuz, 2009).

The upgrading of informal settlements through spa-
tial strategy should address the human scale by creat-
ing an urban fabric that supports variety, diversity, hi-
erarchy and uniqueness. Once fragmentation has been
achieved, there will be a need to create connections
between people, spaces, information and objects. In-
formal settlements need not be erased and replaced
by a non-responsive Euclidean urban geometry. In-
terfering with the city system created by human be-
ings for human beings is messing with the laws of
human survival. This settlement needs a spatial strat-
egy for sustainable upgrading that integrates social
activities with small scale economic activities. The in-
tegration of these activities could facilitate long-term
sustainable development of the informal settlement.

Urban planning should consider ... the pluralistic, spon-
taneous, market-driven, entrepreneurial and serendipitous
dynamics which shape cities in practice. This will allow the
benefits of city planning to reach the poor ... (Ward, 2003:
xii). The unsustainable high cost of management, ad-
ministration and other scarce resources of the state’s
social housing programmes makes it imperative to
support self-help initiatives.
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The role of design and planning is shifting from
providing people with houses to enabling and sup-
porting self-help initiatives by the people for the peo-
ple. The designer may provide a structure where in-
dividuals may find many opportunities for plugging
into social, educational and economic capital.

According to Ward (2003: xiii), there is a ...vast un-
official, invisible, and unrecorded economy of a multitude
of tiny enterprises and occupations among the city’s unre-
corded population, whose shanty settlements can evolve over
time, given the right circumstances, into fully serviced sub-
urbs ... In 1996 George McRobbie and Fritz Schumacher
instigated the formation of the Intermediate Technology
Development Group ... [They explain] why they accumu-
lated a series of maxims:

If you want to go places, start from where you are.
If you are poor, start with something cheap.

If you are uneducated, start with something simple.
If you live in a poor environment, and poverty makes
the market small start with something small.

If you are unemployed, start with using
your own labour power, because any productive
use of it is better than letting it lie idle.

Micro-start-ups necessitate connections to people and
organisations (social capital) so that resources may
become accessible by building relationships with
others. Informal activities may be hinged around for-
mal resources, so that the two sectors co-exist for
mutual benefit. Small business owners can build trust
and relationships with customers through direct face-
to-face communication. People tend to do transactions
with people they like, know and trust. Therefore, the
setting up of micro-economic activities encourages
individual communication until a relationships has
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been built between the seller and the buyer. Many
small businesses in close proximity to one another
encourage cooperation between many different small
business owners.

Establishing a variety of precincts within informal
settlements is very healthy for the growth of small
entrepreneurs. Resources can be pooled and shared
amongst business owners in a vegetable and fruits
precinct, saloon precinct, clothing precinct, arts and
crafts precinct, African history and culture precinct,
hospitality precinct, music and media precinct,
bakery precinct, grocery precinct, games and sports
precinct, furniture precinct, car and electronic repair
precinct, welding and building materials precinct,
educational precinct, agriculture precinct, pre-school
and child care precinct, transportation and delivery
services precinct and so on.

In each of the precincts individuals and/or organi-
sations may be involved in organising and facilitat-
ing small-scale economic activities. A person might
let it be known that they have items such as shoes,
kitchenware, used furniture, cosmetic products, gro-
cery items, building materials, or children’s books
which they can sell to local residents. Some of the
items may also be ordered online after interested buy-
ers have paid a deposit, and then delivered to them
at the stated date. By ordering online only what has
already been requested by local residents, the need
for warehouses and storage is reduced and the seller
saves costs.

In African communities, caring for the needy is part
of the culture. Clothes, shoes, toys and any items that
are no longer used can be collected and administered
to needy children and residents within the settlement.
Some of the items, like books, computers, toys, and
so on could be made available at local community fa-
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cilities to be shared by needy people, who may also
contribute a minimal sum to replenish the supply and
keep the charity programme going. Wedding dresses,
furniture, kitchenware and just about anything one
can imagine can be made available in the charity pre-
cinct to cater for the neediest people. This is a way for
neighbours to help each other.

Strong local social links within informal settlements
are valuable, but residents need to also nurture dis-
tant weak social links in order to enlarge their ter-
ritory. Partnerships, participation and social entre-
preneurship are part and parcel of the process of the
development of the informal settlement. Civic en-
gagements need to be cooperative, shifting from pro-
vider to enabler (Hamdi, 2004: 107).

Micro-scale economic activities create stronger hu-
man connections because they allow one-to-one com-
munication. Urban design spatial interventions
should provide a structure to allow multiple small-
scale social, educational and economic activities. This
will promote ... intimate contact with actual people, with
individuals, families, small groups, rather than states and
other anonymous abstractions (Schumacher, 1974: 62).

The informal city may collaborate with the relevant
local authority through settlement committees that
represent streets, sections and the entire settlement.
These committees should facilitate continuous meet-
ings and public participation that are fashioned in
such a way that individuals and groups may achieve
growth within a market and yet communal environ-
ment. The role of design is thus to kick-start the proc-
ess by which individuals, small organisations, prod-
ucts, services, information, events, and activities can
connect and build relationships on a continuous ba-
sis. Sustainability comes into existence through this
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self-driving relationship-building program.

Today’s peddler is potentially tomorrow’s shopkeeper
(Gratz, 1989: 133). Micro-scale changes in an informal
settlement can create big differences in the future.
Gratz (1989) writes about how small changes by indi-
viduals and small groups resulted in a big difference
in Kelly Street, located in the heart of New York's
South Bronx. Middle-income families developed their
homes and bought cooperative apartments and
brownstones with no loans, no financing arrange-
ments, and no government commitment, only pay-
ments from their weekly salaries (Gratz, 1989: 101).
Their action was followed by people moving in, new
business coming in, new cottage industries springing
up, vacant stores being rented, and a strong commu-
nity spirit coming to life. As long as the residents of a
neighbourhood possess a strong vision for a better
urban environment, self-help initiatives will develop
a life of their own. In the case of an informal settle-
ment, there is a need for stirring and supporting even
the smallest self-help development initiatives. If there
is quality in the micro-scale, then the bigger scale will
possess integrity and quality. Itis the small world that
makes the big world.

CONCLUSION: DESIGN MOTIF

Micro economic activities are intertwined with relation-
ship-building activities because they involve human re-
lationships in different ways. Design solutions should
provide the relevant support structure and framework for
these activities to thrive. Small design interventions should
address the immediate and long-term needs of small
start-ups in manner that encourage a variety of relation-
ship-building activities. Harnessing existing social net-
works and cultivating existing micro scale enterprises is
crucial in ensuring sustainable in situ upgrading. The
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following case studies will be used to draw lessons on
designing support infrastructure that promotes relation-
ship-building activities, incremental growth and better
urban living conditions in informal settlements.

IMAGINING INFORMAL EDUCATION

IN INFORMAL SETTLMENTS

The ... key factor of all economic development comes
out of the mind of man (Schumacher, 1974: 64). Educa-
tion is the most essential resource in any society. Ideas
result in economic growth, and ideas require educa-
tion in order to come to fruition. Education is the key
opportunity for self-empowerment and the transfer
of values and growth in the settlement.

Jarvis (2009: 210) asks the question, who needs a uni-
versity when we have Google? The entire world’s digital
knowledge is available at a search. We can connect those
who want to know with those who know ... . Jarvis is a
professor at the City University of New York Gradu-
ate School of Journalism. He is not stirring up a move-
ment for the eradication of educational institutions,
but is challenging us to rethink the way we should
learn and teach. The concern of the late former Min-
ister of CoGTA, Sicelo Shiceka that internet and com-
puter skills are lacking in South African communities
could be addressed by providing social and educa-
tional platforms in informal settlements.

Existing social networks play an important role in
the sharing of knowledge, information, ideas and
skills. Socialisation, research, teaching and testing
could be abstracted as the key roles of a university
(Jarvis, 2009). Existing universities and colleges could
establish satellite connection platforms in informal
settlements in order to bridge the education gap in
South Africa. Social funds like the Eskom Pension and
Provident Fund and other private and public social



funds could be accessed to support this educational
program. The economic gap in South Africa is directly
related to the educational gap. People living in infor-
mal settlements could enrol for e-learning program-
mes with the support structure of existing institutions.

Students could be linked to the best teachers and
experts with no need for textbooks, since information
and discussions could be linked online. In this way
the cost of education could become affordable to many
people in these settlements. Considering the history
of schooling in South Africa, whereby Africans were
restricted from accessing quality education, this ap-
proach could spark many positive developments in
informal settlements (Ellis, 1977: 7). The problem of
poor connectedness could be addressed by investi-
gating learning and networking platforms in an in-
formal settlement in accordance with Jarvis” (2009:
210-17) concept of a Google University.

In the process of learning, study groups could be
formed which would allow for social interaction, col-
lectiveness and support (Hirsch, Deutsch & DuBois,
2011: 4). Since residents in informal settlements de-
scend from an oral based knowledge culture, infor-
mation services should make use of audio-visual ma-
terials (Mogane, 1998: 93). These groups could func-
tion in both space of flows and space of places, col-
laborating in research and learning. Online teaching
and testing could connect and co-ordinate the social-
isation/learning processes. Jarvis (2009: 210-220) sug-
gests that, instead of measuring accreditation through
certification, students could be required to present
portfolios of what they have been doing; thus learn-
ing could become a life-time activity that supports
individual small businesses.

Adult education like the Adult Basic Education and
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Training (ABET) programme can be found in some
communities (Gartenbach, 1997: 124). Homework/
study centres have been helpful in some communi-
ties, although some of them faded away due to lack
of funds to compensate tutors. Educational games
may also be integrated into the program. Informal
education may be further strengthened by connect-
ing to space of flows, allowing residents easy access
to resources. When individuals engage with learning
and training programs on a continual basis, it may
lead to economic growth within the settlement (Lapin,
2010: 57-90). If an effective support infrastructure is
laid down first, residents are provided with many
opportunities to develop and grow the economy, and
then they can build themselves houses.

Education should provide information that may be
directly applicable to residents in the informal settle-
ment, for example work or employment, finance, self-
empowerment, personal needs, family life, health and
safety, entrepreneurship, housing, agencies, and le-
gal and civil rights.

CONCLUSION: DESIGN MOTIF

Building on Mugo’s (1999: 228-231) proposal for edu-
cation in African communities, the following may serve
well to raise ideas towards contributing to education in
informal settlements:

1. Education should suit the African oral tradition, com-
bining oracy with literacy.

2. Technology should be used in education for Africans.
Jarvis (2009: 210) indicates the possibilities of con-
tinual, networked, and certificate-less teaching and
learning through the use of ICTs. Moreover, access to
social, informational and economic capital may also
be achieved through the same means. Telemedicine
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and various collaborative programs become possible
through ICTs (Serote, 1999: 352-55).

3. Education combined with production would reward
learners for putting information into practical, produc-
tive use for solving daily problems and advancing hu-
man development. On the job-training for micro-eco-
nomic enterprises like agriculture, sewing, carpentry,
drama and so on, has been effective in African com-
munities.

4. Education should be collective to allow individuals to
contribute and share information in a group. Study
groups make learning collaborative, collective, social
and oral. The curricula should be relevant to the im-
mediate and long-term development of individuals and
the community as a whole. Workshops and seminars
that empower Africans to advance their small busi-
nesses and careers should take place on a continual
basis.

5. Locals, especially young people, may participate in
interactive eco-entertainment while also learning
about green initiatives. Different educational games
may also be introduced to challenge locals and ex-
pose them to new ideas. The informal settlement spa-
tial strategies should identify and indicate strategic
spaces that can be used for these educational activi-
ties. This can be done by integrating ICTs and educa-
tion which can take place in proposed small commu-
nity halls scattered throughout informal settlements.

1.2.2 THE PHYSICAL CONTEXT

The study area is the Khutsong Section informal set-
tlement in Ivory Park, Midrand, an area that falls
under the City of Johannesburg. It was established in
1990 on a stand that was reserved for community uses
like a school or a clinic (see Addendum 3 for more
details). Khutsong Section was selected as the study
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area because it was easily accessible for the researcher.
Secondly, there were existing surveys conducted by
Hideki Katayama (2004), who mapped and docu-
mented the social and spatial characteristics of the
settlement. The study area was therefore suitable to
be used as a vehicle to explore a visual research
method towards understanding and solving urban
spatial problems in informal settlements.

The study area also presented an obvious socio-
spatial design problem. Residents of Khutsong have
put much effort in defining and arranging spaces ac-
cording to the extent of their economic means and as
their spatial requirements dictate. The resulting left-
over open spaces present a spatial opportunity for
introducing a structure into the more organic spatial
urban fabric of the settlement.

Juxtaposed building forms and urban spatial ele-
ments intrigued the visual researcher, inspiring him
to look for possible spatial connections and interven-
tions that can create an enabling environment for the
residents. These spatial qualities qualified Khutsong
as a suitable study area for this visual research un-
dertaking. Khutsong as a study area has a strong sense
of place reflected in the layers of informal housing
activities, water and toilet services provided by the
City of Johannesburg municipality, layers of ad hoc
spatial interventions by residents to extend spatial
territory, and the layers of other socio-cultural and
micro economic activities. The following discussion
on the visual research method is an outcome of and
reflection on the visual investigation undertaken for
the study area.

1.2.3 THE CONTEXT OF THE METHODOLOGY
INTRODUCTION
Visual assessment is a relevant and valuable tool
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when communicating spatial problems and solutions
because: 65% of the general population are visual
learners; 93% of human communication is non-ver-
bal; 90% of all information transmitted to the human
brain is visual;, and people remember 80% of what
they see and 20% of what they read (Long, 2015).
Gardner’s multiple intelligences theory recognises
spatial intelligence along with other forms of intelli-
gence like: linguistic, logical-mathematical, musical,
naturalistic, interpersonal, intrapersonal and bodily-
kinaesthetic (Gardner & Hatch, 1989: 4-9). Roger
Sperry concludes that, although the right hemisphere
of the human brain is non-verbal, it still has the abil-
ity to will, show emotions, think, remember, reason
and perceive (Gazzaniga, 1998: 51-55).

Linda Kreger Silverman’s research (2002) suggests
that 30% of the general population strongly uses
visual or spatial thinking and are better at visual learn-
ing. These visual thinkers have both spatial-temporal
reasoning and spatial visualising abilities (Sousa, 2006:
224). Spatial-temporal reasoning entails visualising
spatial patterns and mentally manipulating them over
a time-ordered sequence of spatial transformations
(Peterson, Balzarini, Bodner, Jones, Phillips, Richard-
son & Shaw, 2004: 2-3). Spatial visualisation is the
mental manipulation of two- and three-dimensional
diagrams. For this reason, the use of visual assessment
as a research tool is advantageous for visual thinkers
when solving urban spatial problems. Visual or spa-
tial thinking is a non-verbal reasoning method de-
scribed as rationalising concepts and ideas using men-
tal images. Other non-verbal thinking methods are
to be found in the practice of mathematics, kinaes-
thetics and musical thinking.

In this study the term “visual assessment” describes
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a non-linear, systematic, graphical analysis and inter-
pretation of the following: firstly, the historical and
current spatial design practices and trends relevant
to the site and brief under consideration; secondly,
the site-specific spatial conditions and arrangements,
and thirdly, a range of proposed spatial interventions
aimed at investigating graphics through available
means so as to moderate the effects of such proposed
interventions prior to implementation (Herndndez,
Garcia & Ayuga, 2003: 16). The output of the assess-
ment is a narrative visual presentation that commu-
nicates a consolidated and integrative spatial solution
or idea, effecting positive change in the envisaged
appearance and use of the space in question (Wagan,
2009: 21). In the process of visual immersion in rel-
evant spatial design trends and the selected site, a
design resolution of a spatial problem can be defined
and can act as stimulus for the generation of spatial
ideas in the mind of a visual researcher.

Urban design and architectural design as forms of
visual research utilise a variety of visual materials and
techniques to solve design problems and generate
new visual knowledge (Sanoff, 1991; Rose, 2013).
Visual research is carried out so as to reach new con-
clusions that are graphically generated and commu-
nicated, and to establish graphically represented facts
through a systematic graphic investigation into ma-
terials and sources (see Addendum 1 for more details).
Research is an intrinsic aspect of design and an essential
part of the activity of problem solving (Noble & Bestley,
2005: 18): When using “to design” as a verb, ... mean-
ings include to connect something, to simulate, to draft, to
sketch, to fashion, to have designs on something (Noble &
Bestley, 2005: 48).

Design ... interconnects three constituent activities:
imaging, presenting, and testing. Information is used as a



heuristic catalyst for imaging and as a body of knowledge
for testing (Zeisel, 2006: 22). Design is a research ac-
tivity defined as a critical application of a visual vo-
cabulary to define a spatial problem, devise methods
for solving the problem, devise solutions, and com-
municate a resolved solution. The fundamental func-
tion of design is to organise form and space towards a
purpose. A design strategy can be defined as a collec-
tion of actions focused on achieving that purpose.

Approaching the design of spaces in the built envi-
ronment involves complex processes, because the
practice of urban design and architecture is complex
in nature, consisting of design constraints, spatial
opportunities and the abilities of the designer (Lorenz
& Staub, 2011). The designer must be deeply im-
mersed in all aspects of the research project. A de-
signer has the responsibility to interpret, analyse and
apply inputs from different stakeholders, using pri-
marily, visual communication.

Design as a visual research method denotes a proc-
ess of thinking visually about space, resulting in new,
visually communicated spatial decisions and ideas.
Visual thinking begins with defining a spatial design
problem, followed by a non-linear repetitive and ex-
perimental imagination of spatial solutions to an es-
tablished problem. It is a mind process involving the
assimilation, processing, manipulation and filtration
of visual information aimed at establishing a new
structure and meaning (LaGro, 2013: 17). The mind
of a visual researcher formulates observed images and
then attempts to translate and interpret them through
the action of image making and drawing; therefore,
the ability to draw gives a visual researcher the ca-
pacity to express and communicate visual concepts.
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Through the use of diagrams, architectural or spatial
ideas are analysed and generated by designers. There-
fore, a visual investigation requires that the designer
learns to analyse why, what, and how people see,
overlaid with the designer’s innate understanding of
spatial order in the comprehension and perception
of the world (Balmer & Swisher, 2012: 1). The crea-
tion of diagrams facilitates design analysis of existing
precedents and the generation of new, visually rep-
resented design and spatial ideas. Spatial ideas are
defined as architectural intentions that manifest
through re-arrangements of form in an activated
search for meaningful human habitation.

Diagrams are defined as abstract spatial illustrations
composed of symbols that simplify pictorial reality.
They provide a visual technique for collecting and
sorting spatial information, test spatial ideas and ex-
plore a range of spatial solutions, helping the visual
researcher to self-reflect on place-making represen-
tations and processes (Yee, 2013: 3). All this is possi-
ble through using a very specific visual language hav-
ing its own visual vocabulary, visual grammar and
visual syntax. Moreover, the making of diagrams af-
fords a visual researcher the ability to communicate
and engage with other involved people and peers who
might help to test the soundness of core spatial ideas.

Visual researchers use models, diagrams and con-
ceptual sketches to generate, organise and formalise
ideas so as to communicate geometries of form, struc-
tural arrangement, the behaviour of structural forces,
and spatial atmospheres and moods (Lally, 2007: 1-
5). A systematic design-thinking process provides
clarity and a philosophical approach to spatial design
problems. Throughout the visual research process,
graphic diagramming is used to communicate a spa-
tial strategy for and understanding of the overall con-
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ceptual theme. Therefore, the acts of drawing spatial
diagrams assist to synthesise a range of spatial solu-
tions to a defined spatial problem. Visual diagram-
ming serves as a graphical representation of spatial
solutions in their idealised and contextualised state,
allowing the researcher to explore alternative spatial
solutions. It also promotes visual thinking, visualis-
ing, and a metamorphic understanding of space and
habitation.

During the early stages of the visual research proc-
ess, preliminary schematic diagrams with two-dimen-
sional and three-dimensional configurations are
achieved by using a combination of a point, line and
two-dimensional drawings to illustrate spatial ideas
(Pohl, 2012: 4-5). Analytical diagrams are then used
to identify and communicate spatial components and
the relationships that exist between them. As the de-
sign process intensifies, formal and spatial diagrams
are used to visually express interpretations and trans-
lations of site conditions and intended spatial inter-
ventions.

A designer requires a method of design thinking
in order to make choices through the design process.
The methodology selected should be suitable for the
purpose of the type of urban design and architectural
work in question. A pattern of thought and design
development sequences is communicated through
visual techniques. According to Balmer and Swisher
(2012: 5), a design methodology describes basic root
insights and procedures of design thinking. However,
the relationship between form, space and human ac-
tivities is open-ended, falling victim to endless analy-
sis and interpretation. By drawing on a range of de-
sign practices, visual research data may be analysed,
coded and developed into thematic categories.

The process of architectural visual research guided
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by design-polemical theory is able to link intuition,
imagination, visual materials, modelling and reality
towards generating new visual-spatial knowledge (De
Jong & Van der Voordt, 2002:41-42; Rose, 2013: 25—
26). Groat and Wang (2002: 111-119) define a design-
polemical theory as a speculative abstract thought a
visual researcher employs to initiate, guide and con-
clude an architectural visual investigation.

Putting in place interpretative processes can help
establish guiding speculations and a set of design cri-
teria so as to be able to judge and measure the design
product. Consequently, a design methodology defines
... a process of analysis, visualising possibilities and a path
towards judging the potential design result (Balmer et al.,
2012: 6). Precedent studies and native sensibility ob-
tained by absorbing the order of forms and spaces
can be used during the interpretative design process.
The analytical focus of this research is on space ac-
tivities: analysing how private spaces are used in con-
trast with public spaces (Kenney, 2009: 159). The de-
sign investigation in this study will entail analysing
and generating spaces in order to create enabling ur-
ban environments.

Urban environments are constructions in space, sub-
jected to constant transformation under different cir-
cumstances and for different people. Everything is
experienced in relation to its surroundings, bringing
together memories and meanings (Lynch, 1960: 1-2).
The stationary physical elements of a human settle-
ment have an impact on the moving elements, espe-
cially the people and their activities. Residents are
observers and are also part of the different events in
time and space. Therefore, people’s perception of the
human settlement can be understood as imagery;, al-
though this can be fragmentary, mingling with other
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concerns. The making of images in visual research
assists to represent this imagery either as fragments
or as a system.

Lynch (1960: 8-13) discusses three components to
be analysed in order to understand the image of a
city: identity, structure, and meaning. The image of a
human settlement requires that objects be identifiable,
meaning that each object is distinct from other things.
Structure refers to the fact that the object needs to
have a pattern or spatial connection to the other ob-
jects and the observer. Consequently, the observer can
attach some practical and/or emotional meaning to
that object as a result of spatial interventions and
improvements.

VISUAL-SPATIAL COMMUNICATION

The use of visual communication is known to be more
effective in expressing and translating tacit knowledge
(Chen & Xin, 2008: 624). The effectiveness of a visual
language in visual assessment lies in enabling the
generation of spatial knowledge. A visual language
entails the use of images, words and diagrams to trans-
mit spatial ideas and concepts to others (Horn, 2001:
1). Visual language is composed by applying and com-
bining the following visual units: scale, proportion,
dots, lines, shape, form, colour, pattern, direction, tex-
ture, orientation, angle, space and motion (Yee,
2013: 16). The representation of concepts and ideas
in spatial contexts is achieved through image mak-
ing, using conceptual illustrations and visual meta-
phors and symbolism. Visual communication enables
visual analysis, interpretation and development in all
the stages of visual research. The ultimate goal is for
the images in the designer’s mind to be communi-
cated to others. Crysler (2003: 189) calls this phenom-
enon, Writing Spaces and the Spaces of Writing.

The resulting image relies on the combination and
© University of Pretoria

interconnectedness of visual units so as to commu-
nicate the geometries of form, structure, structural
forces, meaning, perception, atmosphere, mood,
feeling and instructions.

Illiteracy is very high in African urban settlements,
hence visual communication may be a more effective
way to share spatial ideas and stimulate an exchange
of spatial knowledge.

The practice of using hand drawings for presenting
spatial ideas comes from the inventions of ancient il-
lustrators. Schematic two-dimensional presentations
were used on Mesopotamian clay tablets and Egyp-
tian papyrus. Architectural drawings of the medieval
era were accurate drafts used for the implementation
of entire sections of buildings. They included draw-
ings and sketches of figures, buildings, construction
techniques and tools. The first post-medieval archi-
tectural drawings communicated spatial architectural
theory rather than technical information (Jarzombek,
2012: 1-2).

This practice was taken further in the Modern era
in which architectural drawings served the purpose
of illustrating architectural theories, conveying archi-
tectural information, and gaining insight through
survey drawings. Sketching was used as a means to
generate ideas, and presentation drawings were used
for decision making purposes (Pérez-Gémez, 2005:
217-219). Painter architects also used optical illusion
when surveying architectural work to reproduce ac-
tual buildings — representations which became more
informative and influential than even the portfolios
of their built projects (Karet & Windows, 2012: 2-4).

Artistic depictions of spatial ideas were dominant
during the eras of Classicism and Romanticism, later



to be replaced by highly technical drawings during
the era of Realism (Van Uffelen, 2009: 9-11). Later in
the era of photography these techniques were com-
plemented by the use of this medium. Strongly lin-
ear drawing styles with simple and clear contours and
surface decoration became common, especially dur-
ing the Art Nouveau era.

This interchange of visual communication tech-
niques continued into the 19" century, characterised
by horizontal and vertical projections with clear lines
and rational technical drawings, with the advantages
of printed reproduction assimilated into presentation
drawings (Smith, 1998: 31-33). The monumental style
of the 1930s and 1940s introduced a variation of draw-
ings: expressive and heroic sketches, presentation
drawings and technical drafts and drawings (Fleming,
1980: 328-346). Architectural idealists of the 1960s and
1970s transformed schematic drawings and diagrams
into decorative and expressive graphic elements
through the use of collages, figures, colours, perspec-
tives and isometrics.

Twentieth century architectural visual communi-
cation introduced the use of computer-aided draw-
ings, characterised by three-dimensional, photo-
graphic and realistic presentations and animations
(Van Uffelen, 2009: 13).

For the purposes of this research, the spontaneity

of hand drawings will be combined with the preci-

sion and perfection created by computer-aided
drawings.

Using both visual media will help achieve a more pre-
cise representation of surveyed spaces and forms,
whilst presenting the passionate spatial mood of the
site and proposed spatial interventions. Consequently,
visual investigation of precedents and the site will
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form a visual assessment framework for the genera-
tion of spatial ideas towards solving a design prob-
lem.

A variety of representational skills is required to sur-
vey, analyse, imagine and resolve spatial ideas. A de-
sign concept results from an idea. This concept can
be abstracted and developed by using freehand in-
tuitive drawings and models (Emerson, 2014: 273).
Sketch drawings and models are used to record the
concept, analysis and observation. Once the concept
is developed, scaled orthographic projections, three-
dimensional images and modelling can be used for
further illustration. A research sketchbook is used to
collect, develop, investigate and shape into form a
variety of design references and ideas that can be ap-
plied to the design concept.

Urban spaces are constituted of geometries and
forms which define spaces of different qualities. Hand
drawings will be used to represent and generate these
qualities for the sake of suggesting visual thoughts
about what spaces in informal settlements should
become; therefore, the sketching technique applied
in this research combines both definitive spatial pro-
posals and inquisitive spatial representation. Re-
searching with visual tools goes beyond producing
new knowledge. It produces and suggests more clues
into a design problem, design method and design
solutions.

Drawing by hand increases the visual perception
of a visual researcher and leads to greater awareness
of the spatial and non-spatial contexts (Ganzoni, 2014:
264-265). The skill to observe and visually record
spatial elements plays a significant role during site
analysis. Hand drawing begins with observing, then
visualising and lastly expression. By visually absorb-
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ing a spatial setting, a visual researcher feeds and
stimulates visual perception and ultimately the gen-
eration of ideas.

Visual research is composed of analytical and pro-
positional methods — the deconstruction of existing
visual work and the development of new design strat-
egies and methods (Noble & Bestley, 2005: 92). Mean-
ings may be decoded from the existing spatial char-
acter of informal settlements and compared to a range
of related examples. A visual analysis will be engaged
in order to study ... the three-dimensional open public
spaces, the two dimensional surfaces which enclose public
space, and the architectural details which give the study
area its special character (Moughtin, Cuesta, Sarris &
Signoretta, 1999: 50). The background and level of
experience of the designer as predetermined by an
African informal settlement upbringing will make the
research tasks more achievable.

As the goal of the designer is to produce a piece of
work, a series of visual tests or design experiments
will be used to gather feedback on new architectural
ideas and forms of creating places for relationship-
building activities in Khutsong Section. An experi-
ment refers to a test or investigation, planned to pro-
vide evidence for or against a hypothesis. The design
process is ... a series of conceptual shifts or creative leaps
(Zeisel, 2006: 22). Variations of form and space will be
created so that feedback can be gathered from tar-
geted audiences and experts within the design field.
Imaging, presenting and testing will be repeated and
iteratively explored through the visual research proc-
ess, allowing the relative success or failure of the ar-
chitectural work to be measured. Trial runs showing
alternative design strategies in response to the defined
problem will be used. Peer review, thick description,
and a ... persuasive account based on a clear step-by-step
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analysis ... (Kenney, 2009: 7) will be used to ensure cred-
ibility, transferability and dependability for the visual
research method.

Successful visual communication is accompanied
by writing that describes and interprets diagrams
(Rohrer & Pashler, 2012: 635). Spatial and form inves-
tigations will be carried out using visual, verbal,
graphic and textual methods within the architectural
arena. Annotated diagrams, drawings, paintings, vid-
eos, animations, virtual reality, photographs, count-
ing and models are tools used for imaging, present-
ing and testing (Kenney, 2009: 1).

The process will involve the testing of appropriate
spaces and forms relative to a consistently applied set
of criteria, and will be tested as a process in itself in
the exploration of new and innovative architectural
solutions appropriate for Khutsong Section informal
settlement. Notation, pre-coded checklists, maps,
plans and photographs are methods for collecting
information that will be employed during the obser-
vation and reflection process of the design research.

ETHICAL CONSIDERATIONS IN VISUAL RESEARCH
There are a number of ethical issues to be addressed
when collecting visual data. Obtaining informed con-
sent from the people who appear in photographs is
one way of addressing ethical challenges (Mitchell,
2011: 56). In addition to getting informed consent, the
researcher should ensure that the photo’s are not dis-
played in places and ways that harm the subjects of
the photos. The researcher should cautiously create a
feeling of trust with the photo subjects and put in
place rules of confidentiality for the photo’s used in
the research (Kenney, 2009: 113).

The following questions should be ethically ad-
dressed when conducting visual research (Jones &
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Watt 2010; Silverman, 2001): Informed consent (Do
participants have full knowledge of what is in-
volved?); Harm and risk (Can the study hurt partici-
pants?); Honesty and trust (Is the researcher being
truthful in presenting data?); Privacy, confidentiality
and anonymity (Will the study intrude too much on
group behaviours?); Intervention and advocacy (What
should researchers do if participants display harmful
or illegal behaviour?).

The issue of unplanned-for ethical queries may
arise due to unexpected new interests and themes that
emerge during the research (Jones et al., 2010). Those
affected by the research should be identified accord-
ing to their wishes, for the topic and questions to be
framed in an ethical manner.

In this study the following procedures were followed
to address ethical concerns: no direct engagement
with community members through specific question-
naires and interviews took place — the study rather
focused directly on the built environment in Khutsong
Section informal settlement; where photography was
used, careful measures were taken not to identify in-
dividuals, and children were not included; all pictures
where individuals are identifiable were either edited
to conceal their identity or deleted; all visual mate-
rials produced from observations of spaces and ac-
tivities are presented in such a way that they do not
become intrusive.

MEASURING VISUAL SOLUTIONS

It is not easy to measure the quality of a design, as it
contains both objective and subjective components.
Although some design indicators may be measured
objectively, others lead to intangible assets, reliant in
part on the subjective views, experiences and prefer-
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ences of the individuals interviewed about them. In
the study the general agreement concerning the qual-
ity of design indicators is that ... good design often re-
sulted from complex and uncertain starting points ...; that
the process was often evolutionary and non-linear, involv-
ing interdisciplinary approaches ...; and that it resulted
from iterative cycles of cumulative development, where
‘satisficing” decisions are acceptable, rather than optimal
results (Gann, Salter & Whyte, 2003: 320). Outcomes
of visual research in this thesis will be measured us-
ing developed spatial patterns as identified in prec-
edent and context studies. Visual spatial explorations
will integrate the technicalities of spatial urban analy-
sis, the complexities of urban simulation, and the
specificities of urban design.

Visual research is idiosyncratic and qualitative, and
is therefore not easy to measure and evaluate using
quantitative approaches. By using spatial thinking and
composition fundamentals taught in architecture and
art schools, visual researchers can formulate visual
assessment criteria. Personalised visual communica-
tion techniques developed over time through constant
practice in sketching, drawing and model making
equips a visual researcher with intuition regarding
visual evaluation (Czech, 2014: 267-268).

Allowing other visual experts and even the gen-
eral public into the mind and ideas of a visual re-
searcher through sketching and drawing is a way to
address subjectivity in the visual research process.
Imaging occurring in the mind of the researcher can
be transmitted to others through image making and
development. Visual thinking and communication
stimulate a dialogue between a researcher and other
visual experts, helping to control subjectivity in a
visual study:.

Visual learning and research holds credibility com-



parable to that of linguistic approaches. A visual cog-
nitive system involves creating images in the mind,
manipulating and evaluating ideas before, during and
after externalising them (Archer: 1965). In Bloom's
Taxonomy of Educational Objectives, six cognitive levels
of behavioural complexity in visual learning and
visual content production (Wagan, 2009: 32) are in-
terpreted as follows:

1. Visual knowledge: collection and recall of spatial in-
formation.

2. Visual comprehension: visual translation, interpreta-
tion or extrapolation of spatial knowledge.

3. Visual application: the application of spatial knowl-
edge to a new situation.

4. Visual analysis: the graphical dissembling of spatial
knowledge into parts and the identification of rela-
tionships between these parts.

5. Visual synthesis: bringing together pieces of spatial
knowledge to form a whole and build relationships
for new situations.

6. Visual evaluation: judgements about the value of spa-
tial inputs, outputs and methods for a given purpose/
spatial problem.

Diagrams and presentation drawings are graphical
tools that will be used to visually communicate ur-
ban spatial ideas. Spatial ideas that are still floating in
the mind of a visual researcher become accessible to
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people other than the researcher when condensed and
crystallised into diagrams and drawings. Formal and
functional precedents that are relevant to the design
problem will be used to justify, validate and measure
the resulting spatial solutions for Khutsong Section.
These precedents will provide references and inspire
spatial ideas in the visual research process (Righini,
2000: 85). The ultimate presence and meaning of these
condensed and crystallised spatial ideas are accessi-
ble when they are made into a physical model. If the
scale of the model approaches 1:1, these ideas are even
more accessible.
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CONCLUSION

APPLYING VISUAL ASSESSMENT IN SOLVING
SPATIAL PROBLEMS IN KHUTSONG SECTION
INFORMAL SETTLEMENT

In this thesis the term “visual research” is used to
denote the following set of research activities: prec-
edent studies — whereby socio-spatial aspects of set-
tlements in Africa and other third world countries are
documented and analysed using photographs, dia-
grams and drawings; site analysis —involving a visual
representation and analysis of existing spatial arrange-
ments in the selected study area and entailing site
visits, site photographs and notes, site analysis
sketches, maps, and analytical sketches; visual-spa-
tial exploration — towards idea generation through
exploratory, interactive design sketches and models;
a design product represented visually (with drawings
and model) as an outcome of the synthesis of the prec-
edent studies, site analysis and design exploration
process.

Great architects get their inspiration from other
fields, architectural precedents, and all forms of visual
culture (Kiroff, 2002: 259). Visual expression is a cen-
tral advantage when conducting visual assessments
of precedent studies, spatial context and spatial solu-
tions. A visual researcher’s background, expertise,
skills and spatial frame of reference drive the visual
research process. These factors ensure the availabil-
ity of a visual language to communicate spatial ideas
— the graphical representation of existing and imag-
ined space. When analysing precedents and context,
sketches and drawings are used to extract spatial ele-
ments and establish relations between these elements.
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Interpreting and translating the structure and
meaning of spatial precedents, and ultimately deduc-
ing spatial arrangements that effect positive and nega-
tive visual and spatial impact, visual researchers
sketch and draw to understand, be aware of and learn
about spatial content. When generating ideas, visual
communication techniques facilitate the testing and
synthesis of ideas by exploring, integrating, relating,
editing and changing graphic representations of a
range of spatial solutions.

In this study precedent studies are defined as the in-
vestigation of historical and current spatial interven-
tions and arrangements in the cultural, social, eco-
nomic and political contexts of African and other third
world country settlements. These include formal and
functional spatial solutions in countries, cities, sub-
urbs, villages, neighbourhoods and houses that have
come before (Righini, 2000: 178). For the visual re-
searcher they help to connect the contextual frame-
work, intent and working process of the visual en-
quiry and its outcome.

Drawings and photographs will be used to repre-
sent spatial elements by studying their interrelation-
ships in accordance with to evident spatial experi-
ences and uses.

Thereafter, translation and interpretation of these
spatial elements will be done through image-making
techniques, with the aim to record observable Afri-
can threshold spatial patterns that can be applied fur-
ther on in the site analysis and design exploration
process. The visual study will investigate how ver-
nacular and contemporary building forms are related
to context and culture through the ordering, organi-
sation and massing of spatial elements. Both formal
and functional precedents will be used to justify and
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guide specific architectural interventions in Khutsong
Section informal settlement.

Site analysis involves the identification of spatial and
non-spatial problems, potentials and components on
a specific physical site. The site analysis is completed
by establishing relationships between these problems,
potentials and components in a study area, culminat-
ing in developing a site-specific design problem. The
use of observational and life drawing to document
current spatial arrangements becomes important in
this research activity.

Drawings will be produced to represent identified
spatial elements and their relationships to each other,
explaining existing spatial arrangements and experi-
ences. A visual researcher requires drawing skills as
well as skills in photography to record site-specific
spatial conditions observed on site. The aim of this
exercise is to grow the researcher’s awareness of fun-
damental systems in the study area, preparing the
ground for a design exploratory drawing process.

An expected outcome of the site analysis is a clear
and comprehensive representation of existing spatial
profiling and structure using drawings and models
(Zimmerman, 2000). Site analysis entails the taking
of inventory and evaluation of the spatial, formal,
functional, cultural, contextual and historical aspects
of a selected site so as to formulate a design problem
and identify the potentials of the site. In site analysis,
visual illustrations will be used to map the spatial
structure and profile which have a bearing on the
social and cultural value of the study area. Through
this process the visual researcher will come to under-
stand the underlying causes of the atmosphere of a
place and therefore respond appropriately to context
and possible pressing issues. The existing spatial ele-

© University of Pretoria

ments will be integrated within a proposed redevel-
opment plan to continue the site’s sense of place and
enhance its intrinsic value.

Photographs extended into drawings of maps, sec-
tions, three-dimensional sketches and models will be
used to represent and interpret the socio-spatial quali-
ties of the site.

The term “design process” refers to the association,
synthesis, introduction, evaluation and reassembly of
spatial elements through image making and model
making towards creating a systematic spatial solution
to solve an established design problem. Idea-led forms
of visual communication entailing the generation,
analysis and development of ideas are dominant in
this research activity. Therefore, conceptual problem
solving and interrelation of spatial elements in an it-
erative visual research process will be attained
through exploratory drawings from memory and ima-
gination. This iterative design process leads to a richer
design product (Unger & Eppinger, 2011: 698). Rather
than forcing linear thinking, a visual researcher ben-
efits from lateral thinking, used to conceptualise and
develop spatial solutions.

In this study visual communication techniques will
be used to effectively produce spatial solutions
through idea generation and experimentation in the
design process. Spatial profiles and patterns deduced
from precedents and site analysis will be applied to
ensure an integrative site-specific spatial response.
Image-making techniques and other means of spatial
exploration promote an iterative visual dialogue to
ensure a multi-faceted investigation of the design
solution (Mehalik & Schunn, 2006: 528-529). This
exploratory and investigative mode allows the re-



searcher to reflect, be self-critical, learn and improve
while unveiling personal values and design problem-
solving skills. The outcome of this activity is a visu-
ally represented spatial design solution possessing the
strengths of a range of spatial design solutions pro-
duced in the process.

The term “design product” denotes a narrative
visual representation of a spatial and systematic de-
sign solution. The product consists of interrelated
spatial elements forming a whole which is visually
represented as new work accompanied by new con-
clusions. Integrative, site-specific designed spatial
solutions will be visually represented using drawings
and models. Design solutions are usually not flaw-
less, but present consolidated solutions which, while
having restricted possibilities, also have the potential
for further improvements in order to concretise a par-
ticular spatial scenario. They allow the visual re-
searcher the opportunity to reflect on the value of
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visually represented materials and visual methods for
a given design purpose or problem.

The concluding stages of the research will involve
the convergence of the most successful and effective
results of the investigations already undertaken, along
with the initial problem or idea; therefore one ... ac-
ceptable response within a range of possible solutions ...
will be achieved (Zeisel, 2006: 22). A complex series of
factors will be synthesised, ranging from technical
production processes to understanding the meanings
of space and form and addressing socio-spatial issues.
The process of design is intertwined with the process
of making the designed form or space; therefore the
design process will be documented as evidence that
will be used to measure the success or failure of the
resulting spatial solution, by referring to design con-
straints and requirements that will be established in
the research process.
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PART 2
Research

PART 2: RESEARCH

2.1 AN AUTOBIOGRAPHY OF THE

VISUAL RESEARCHER

I was born in 1983 and brought up in Mabeleni, a
rural informal settlement located 50 kilometres east
of Mbabane the capital city of Swaziland. Mabeleni is
a siSwati word that may be interpreted as food or sor-
ghum. People gave it this name because the land
boasts numerous water springs, high rainfall, streams,
green mountains, arable land and very diverse flora
and fauna. Although most of the land in Mabeleni is
owned by Caucasian farmers, the remaining portions
are classified as Swazi National Land occupied by in-
digenous Swazis and overseen by a chief on behalf of
King Mswati III. This sparsely populated rural settle-
ment was headed by the late chief Mdweza assisted
by his tindvuna [tribal councillor or headman], umgi-
jimi [messenger], mabhalane [secretary], and emancusa
[land agents] when I was just a young boy.

While attending primary school at a Dutch mission
school and later at the African Evangelical Church
mission school, I spent most of my years in my un-
cle’s homestead. This was a cluster of nine detached
buildings interconnected with a series of open spaces.
He walked with friends and my cousins for about two-
and-a-half hours in each direction to school and back.
I have more than twenty cousins with whom I shared
space to sleep, eat, play and do daily household
chores. During the day, as young boys, if we were
not at school we would play at open spaces around
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houses of the homestead or walk to the nearest rivers
to swim and gather wild fruits.

We had no toys, so we made our own toys using
stripped car parts from scrap cars to make toy guns
and wire to make toy cars. Sometimes we would walk
into the forests and sculpt wooden spoons from pine
trees or dig clay near river streams and mould bulls
to play with. In the evening as boys we were respon-
sible for gathering and driving our uncle’s cattle,
goats, sheep and horses into their kraals. Girls spent
most of their time with the mothers helping with
domestic work. After all the gates and kraals were
properly locked, everyone gathered around the
kitchen wood fire cooking stove patiently waiting for
supper. Sometimes boys were given food in one big
kitchen bowl and so we would gather around and
eat together. Our family had no television then, so
we would listen to the radio to know what was hap-
pening in the rest of the country and in the world. I
used to imagine the audio short stories which aired
on our local radio station. This was a time to bond
and talk about what happened during the day fol-
lowed by instructions from uncle about what of needs
had to be done the next day.

Boys worked together while talking and sometimes
singing to lighten the burden of the work under a
scorching sun. Boys were given the responsibility to
repair boundary fences, plough the fields, erect the
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structure of stick and mud [wattle and daub] houses,
fetch water from the river, attend to all domestic ani-
mals, slaughter animals and assist with building ac-
tivities. My uncle owned a truck which he used for
the supply of river sand, plaster sand and rocks to
construction sites. Therefore, sometimes during week-
ends, I assisted him to service and repair the truck.

What | defined as a home was mostly the vast open
space around and within our fence where we spent
most of our time and the small houses that pro-
vided shelter from the rain and darkness.
Growing up surrounded by a large family, a vast open
space and neighbours, school teachers and traditional
community of leaders framed the way I perceive space
and the way space can be used.

I learnt Ubuntu [the spirit of humanity] from the
practical examples, instructions and rebukes from my
elders. I was taught to show respect to all people,
young or old, to care and respect nature, to be the
first person to greet any one I met on the way, to kneel
and look down when communicating with an elder,
to share the little I have and to support our neigh-
bours when celebrating and when mourning. I ob-
served different kinds of people practising Ubuntu all
around my community at school and even in urban
areas. For example, every child knew that when an
elder enters a room or a bus the child should give up
a seat for that elder.



I watched how our neighbours approached our
homestead. They would, while still at a distance from
the houses, announce themselves, chanting the sur-
name and praise name of the head of the family. This
meant that trees were important in the open spaces
because that is where the visitor could kneel or be
seated under the shade, while waiting for the adults
to attend to them.

We planted avocado trees, peach trees, banana trees
and guava trees along the edge that separates the crop
fields from the open spaces of the homestead. This is
where adults would spend their time under the shade
on a hot day and usually used the same space to en-
tertain visitors. Seating in this location provided a
good view to the surroundings, especially the crop
fields so as to be able to watch against straying cattle
and goats.

Although the wire fences allowed people to enter
from any direction, it was designed to guard against
intruding herds of cattle and flocks of goats and sheep.
The second boundary within the fence of the home-
stead was either a screen wall, covered and sometimes
uncovered a low seating wall or raised platform in
front of the main entrance into each dwelling. This is
another space where I would spend time, having so-
cial conversations with friends or seated while wait-
ing for someone to come out of the house. This ges-
ture respect for the privacy of the individual inside
the house.

Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

Although most of the cooking and other domestic
activities were carried out inside buildings, our fam-
ily viewed the completely enclosed space as a space
made specifically for private activities, mostly for
sleeping. Therefore the greater part of our daily ac-
tivities occurred in outdoor spaces, we played out-
side, we worked in the fields and open spaces, our
pit latrine was outside, we sometimes cooked outside,
we ate under the shade of houses and trees and I used
also to bath outside. Within the boundary fence of
the homestead I felt safe.

Fridays were very exciting to me because most of
my cousins would come back home from boarding
schools and from the city. When as boys, there was a
full moon, we visited friends and walked to the fields
to play games. Sometimes Saturday mornings after
milking the cows and releasing all the animals into
grazing fields we invited our friends and ventured
into the mountains to gather honey, wild fruits, hunt
rabbits and birds, play soccer and do many other
things boys and my community did. My uncle had a
scrap Audi car which had a sound body, so sometimes
on Fridays my two cousins and I would sleep in the
car just to have a different experience.

In 1995 my uncle passed away while I was writing
final exams in the final year class when in primary
school. The space my uncle created for us was no
longer the same. Before he left us, I knew that as long
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as I was within the boundaries, I was protected and I
had a father figure to take care of me. Therefore, after
this sad event in 1996 I left Mabeleni behind with her
many hills, valleys, gorges, friendly neighbours and
family members. Whenever I visited the rural settle-
ment, childhood memories of the activities that took
place in the different spaces would return as I watched
the houses my uncle built fall apart.

| migrated to an urban informal settlement called
Mahwalala in Mbabane, Swaziland and moved in
with a family relative to obtain high school educa-
tion.
We shared a room in a mud compound of six rental
rooms. This was a place with many mud houses,
rammed earth houses and very few concrete blocks
houses. The settlement was without clean water, tar-
red roads, electricity and sewerage services. After
school I would walk about 30 minutes to reach a
stream where I would fetch water and carry a 20 litre
container back home.

The open spaces around the rental mud houses did
not feel safe. Therefore, I spent most of my time after
schoolinside the house. A network of pedestrian path-
ways meandered around houses without boundary
fences, as we had had in the rural settlement. I learnt
to cook for myself and do all the household chores
because the relative I lived with worked night shifts.
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Since there were no cattle to be gathered from the
fields any longer, I had a lot of time after school to
visit friends and hang out with them in the nearest
grocery store. I also enjoyed quiet time, drawing
houses as far as the capabilities of my architectural
exposure allowed. Most boys would be either spend-
ing their time socialising at shop frontages or playing
soccer at a make-shift soccer field near a commercial
node in Mahwalala.

Space felt small and so limiting in the urban infor-
mal settlement, located illegally on privately owned
land. On a day in 1996 I was standing at the door of
our room watching pedestrians walking in front of
our room when I made a decision that I would study
architecture so that Imight one day improve the lives
of people living in informal settlements. I imagined
different house forms that may make my settlement
look better and safer for all people. I believed that,
through spatial interventions informed by existing
systems in the informal settlement, urban living con-
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ditions for the poor can be better than what they were
then.

In the late 1990s, through the effort of community
leaders and initiatives of the state, the private land
was bought from the owner and its residents were
allocated plots. Road infrastructure and services were
provided. What used to be a high-density informal
settlement is now transforming to be a suburb with
property values growing annually. When I left Ma-
hwalala in 2003, it was evident that the community-
driven and state-funded informal settlement upgrad-
ing project resulted in spatial interventions that were
in synergy with existing systems, thus yielding posi-
tive outcomes of upgrading of the informal settle-
ment. In the following visual essay, I make a recon-
naissance of my socio-spatial experiences as a means
to tap into African indigenous and tacit understand-
ing so as to inform visual-spatial research or design
processes (see Addendum 2).

OF SCENES FROM CHILDHOOD

1.001 | was born in car on the way to the hospital — 1983.

1.002 My uncles sitting in the shade of a tree and me kneeling
as a gesture of respect when talking to them — late 1980s
to 1995.

1.003 A family meeting in a beehive-shaped house — 1983-
1995.

© University of Pretoria
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1.004

1.006

1.005 1.007

1.004 My uncles, cousins and me around a fire-wood stove  1.006 My cousins and me as boys socialising, sitting on rocks
in a kitchen — late 1980s to 1995. under a tree — late 1980s to 1995.

1.005 My uncle’s wife doing laundry at a river while my cous- ~ 1.007 My cousins, friends and me playing football — late 1980s
ins and me playing ‘grass sliding’, late 1980s to 1995. to 1995.

© University of Pretoria
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1.010

1.008

1.009 1.011

1.008 My cousins, friends and me swimming on a very hot  1.010 My uncles, cousins and me planting maize — late 1980s
day — late 1980s to 1995. to 1995.

1.009 My cousins, friends and me sliding down slippery river  1.011 My cousins and me slaughtering a sheep for a family
bedrock, where | almost lost my life —=1995. ancestral ritual — late 1980s to 1995.

© University of Pretoria
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1.012

1.013

1.012 My cousins and me sitting around a fire in a cold day,
and siyting under a tree in hot day, watching a flock of
sheep nearby — late 1980s to 1995.

1.013 The urban settlement in Mbabane, where | stayed be-
tween 1996 and 2003.

© University of Pretoria
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1.014

1.015

1.014 My cousin getting married in the kraal — late 1980s to
1995.
1.015 My uncle’s funeral — 1995.
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1.016

1.019 1.020

1.021

1.016 The use of semi-public spaces in the rural informal settlement.

1.017 People seated in front of a local grocery store in rural and urban informal
seftlements.

1.018 My uncle’s homestead where | was born and brought up — 1983-1995.

1.019 The use of public spaces in the rural informal settlement — late 1980s to 1995.

1.020 The use of semi-private spaces in the rural informal seftlement — late 1980s to

1.017 1.018 1995.

1.021 Spatial layers in my uncle’s homestead: public, semi-public, semi-private and

private — late 1980s to 1995.

© University of Pretoria
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PHOTOGRAPHS OF RURAL AND URBAN INFORMAL
SETTLEMENT WHERE | GREW UP

1.022 A winding road through wattle forests planted by local ~ 1.023 This area is called Mabeleni to mean that there is plenty  1.025 A view to the Dutch mission school where the author

residents of Mabeleni, opens up to this memorable view of food because the soil is good for agriculture and the attended primary school in 1991, near the school is a
— late 1980s to 1995. area boasts many rivers, streams and springs — late cattle deep-tank where the author used to dip his un-
1980s to 1995. cle’s herd of cattle once a week.

© University of Pretoria
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1.024 This is the dusty road the author walked as a child to school and back. It 1.026 A sunset of this quality brings comfort to the residents
meanders around hills, climbs over mountains and crosses many rivers — of Mabeleni, a land of many wattle forests, hills, rivers

late 1980s to 1995. and rocks — 2014.

1.028 Electric power lines funded by the Chinese government span the landscape
of Mabeleni. This sparsely populated rural informal settlement is developing
info an urban area — 2014.

© University of Pretoria



1.027 Constellations of rocks dresses this hill near the author’s
bus station with, texture, shadows and geometry, a
memorable scenery — 2014.

1.029 This is African Evengelical Church (AEC) Mbuluzi Mission
where | attended primary school from 1992 to 1995. | used
to walk an hour and half from home to this school — 2014.
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1.030 This place is called Mahwalala, an urban informal set-
tlement in Mbabane, upgraded from 1996 to 1999. |
lived here while attending high school — 2014.

© University of Pretoria
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1.032 This old wattle and daub house

1.031

engulfed by gigantic trees that
provide shade for outdoor seat-
ing will soon be demolished, to
be replaced by a new concrete
block house — 2014.

Old wattle-and-daub houses co-
exist with new modern concrete
block houses in Mahwalala,
where self-help housing is a pro-
cess enabled by provision of ser-
vices and infrastructure — 2014.
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1.033 Here is another up-
graded urban informal
settlement in Mbabane
called Makholokholo,
depicting neglected ur-
ban spaces and a mix-

ture of houses, church-
es and schools — 2009.

1.034 A tree-lined street in a
suburb known as Saint
Marks because it was
formed as a result of the
Aglican mission station
and school 1 kilometre

away from Mbabane
CBD - 2006.

1.035 This is the only well-used park in Mbabane, called Coronation Park, and popu-
lated with pine and gum trees in a network of wetlands — 2006.

© University of Pretoria



My wish to pursue architectural studies was realised
in 2003 after enrolling at the University of Pretoria,
Department of Architecture. I had no academic back-
ground in art or technical drawing. With a fresh mind
and a determined spirit I developed my visual vo-
cabulary from the design principles we were taught
at that time, used when constructing illustrated im-
ages to represent spatial ideas. These principles are:
perceptual skills, perspective and foreground, mid-
dle ground and background, space and depth, rela-
tive dimensions, scale, positive and negative, texture,
direction, line, shape, form, volume, composition,
colour and value. I practised my sketching skills
through the coaching of my classmates, imitating
drawing techniques in published sketch books, draw-
ing trees and other objects until I developed my per-
sonal visual vocabulary.

I understood that the success of a visual research
depended on my passion, originality, creativity, dis-
tinctiveness, flexibility and constant effort. The more
I perused design literature and the more design pro-
jects I did, the more my ability to combine my unique
personal visual language, image-making and visual
storytelling skills with generic skills and multidisci-
plinary methods improved. I brought my childhood
and personal spatial experiences and background to
the design drawing-board in search for a visual story-
telling skill and developing my drawing skills to
record and develop spatial ideas. I have also devel-
oped reflective and independent visual learning by
leaning on my strengths and understanding my weak-
ness.

As a visual researcher I have developed a personal
visual language and the ability to generate, manipu-
late and articulate spatial ideas in response to place-
making trends and the physical, social, economic and
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political context. I draw from memory and observa-
tion combined with analytical and exploratory draw-
ing with the aim of creating a narrative and for se-
quential visual representation or abstraction of spa-
tial solutions. In the process of my visual research,
visual communication entails conceptual illustration,
symbolism, visual metaphors, representational and
abstract imagery as well as the representation of ob-
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jects. I use drawings for proposing spatial ideas, set-
ting constraints, researching, conceptual thinking and
the application of visual metaphors, similes, analo-
gies, comment, humour and graphic narratives. In the
following architectural visual portfolio, I exhibit
visual-spatial problem-solving techniques and com-
munication skills that T have acquired during academic
tutelage, internships and practice.

A VISUAL-SPATIAL PORTFOLIO
DESIGN INCEPTION DRAWINGS

1.036 Student project, mixed-use — ,1' -
hoiem bV al

7w it

© University of Pretoria

development, Des Baker
Competition 2005.
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1.037

Concept drawings for idea generation.

1.037 Student project, Steel House Competition, Pretoria, South Africa.
1.038 Student project, Steel House Competition, Pretoria, South Africa.
1.039 Proposed flats, Mbabane, Swaziland.

© University of Pretoria
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1.040

Conceptual drawings to generate spatial ideas.
1.040 Proposed Swazi Auto Spares building, Manzini, Swaziland.
1.041 Proposed Swazi Auto Spares building, Manzini, Swaziland.

© University of Pretoria
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Concept drawings.
1.042 Student project, Refilwe adaptable housing, Cullinan, South Africa

© University of Pretoria
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Concept drawings.
1.043 and 1.044 Student project, Crater Museum, Vredefort,
South Africa.

© University of Pretoria
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1.045 1.047

1.046

Concept drawings, section and isometric.

1.045 Student project, Social Housing, Mamelodi, South Af-
rica.

1.046 and 1.047 Student project, Mixed-use development,
Mamelodi, South Africa.

© University of Pretoria
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1.048 1.049 1.050

Conceptual drawings, section and isometric.
1.048 Courtyard design, SIBS Building, Mbabane, Swaziland.
1.049 Gate house design, SIBS Building, Mbabane, Swaziland.
1.050 Gate house design, SIBS Building, Mbabane, Swaziland.

© University of Pretoria
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1.051 1.052

Conceptual drawings to generate spatial ideas.
1.051 New entrance designs for Simunye Clinic, Simunye, Swaziland.
1.052 Fence design, SIBS Building, Mbabane, Swaziland.

© University of Pretoria
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Concept sketches and elevation.

1.053 and 1.054 Nurse's station counter and furniture,
Siyanaka Hospital, Manzini, Swaziland.

1.055 Siyanaka Hospital building, Manzini, Swaziland.

1.055
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1.056

1.057

1.058

Concept drawings.
1.056 Proposed restuarant, Maguga, Swaziland.
1.057 Proposed Church Building, Luyengo, Swaziland.
1.058 Park design for a rural area.

© University of Pretoria
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1.060

1.061

Concept drawings.
1.059 Proposed residential building, Mbabane, Swaziland.
1.060 Proposed additions to a lodge, Vryheid, South Africa.
1.059 1.061 Residential building additions, Mbabane, Swaziland.

© University of Pretoria
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1.063

Concept drawings.
1.062 Proposed residential house, Mbabane, Swaziland.
1.063 Proposed wedding event space.

© University of Pretoria
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Concept drawings.
1.064 Proposed shopping mall, Limpopo, South Africa.

© University of Pretoria
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1.065 Residential building additions, Pretoria, South Africa. 1.066 Proposed street furniture, Pretoria, South Africa. 1.067 Residential building additions, Centurion, South Africa.

© University of Pretoria
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1.068 Residential building additions, Centurion, South Africa.  1.069 Proposed taxi rank structure, Pretoria, South Africa.

© University of Pretoria
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CONCEPT DEVELOPMENT DRAWINGS

1.073 1.071

1.074

Conceptual drawings for presentation.

1.070 Proposed lodge, Mpumalanga, South Africa.

1.071 Proposed residential building, Pretoria, South Africa.

1.072 Student project, Steel House Competition, Pretoria,
South Africa.

1.073 to 1.074 Student project, Housing, Mamelodi, Preto-
ria, South Africa.

© University of Pretoria
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1.077 1.076

1.075

Conceptual drawings for presentation of urban frame-
work.

1.075 to 1.077 Student project, Housing, Mamelodi, Preto-
ria, South Africa.

© University of Pretoria
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1.078

1.079

Drawings for conceptual presentation.

1.078 Student project, Housing, Mamelodi, Pretoria, South
Africa.

1.079 Student project, Crater Museum, Vredefort, South Af-

rica.

© University of Pretoria
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1.081 1.082

1.080

Conceptual drawings.
1.080 to 1.082 Student project, Mixed-use development,
Mamelodi, South Africa.

© University of Pretoria
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1.083 1.084

1.083 and 1.084 Student project, Mixed-use development,
Mamelodi, South Africa.

© University of Pretoria
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1.085 1.086 1.087

Conceptual drawings for development of construction
drawings.
1.085 Proposed Church Building, Luyengo, Swaziland.
1.086 Gatehouse design, SIBS Building, Mbabane, Swaziland.
1.087 Gatehouse design, SIBS Building, Mbabane, Swaziland.

© University of Pretoria
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1.090 1.089

1.088

Conceptual drawings.
1.088 Hospital building, Siyanaka Hospital, Manzini, Swaziland.
1.089 Additions to residential building, Mbabane, Swaziland.
1.090 Proposed chalets, Vryheid, South Africa.

© University of Pretoria
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1.092 1.091

1.091 Proposed additions to conference building, Vryheid,
South Africa.

1.092 Proposed additions to a residential building, Pretoria,
South Africa.

© University of Pretoria
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CONCEPT PRESENTATION DRAWINGS

1.093

1.093 Proposed new residential building, Piggs Peak, Swaziland.
1.094 Student project, Crater Museum, Vredefort, South Africa.

© University of Pretoria
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1.096

1.095 Student project, Crater Museum, Vredefort, South Africa.
1.096 Student project, Mixed-use development, Mamelodi, South Africa.

© University of Pretoria
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1.097 Student project, Mixed-use development, Mamelodi, South Africa.
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1.099 1.098

1.098 Proposed church building, Luyengo, Swaziland.
1.099 Proposed additions to conference building, Vryheid,
South Africa.

© University of Pretoria
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1.100 1.102

1.101

1.100 Lodge, Vryheid, South Africa.
1.101 Lodge, Vryheid, South Africa.
1.102 Proposed residential building, Centurion, South Africa.
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1.103 1.104

1.103 Proposed mixed-use development, Limpompo, South Africa.
1.104 Proposed flats, Mbabane, South Africa.
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1.105

1.105 Proposed additions to a residential building, Pretoria,
South Africa.

1.106 Proposed shopping mall, Nelspruit, South Africa.

1.107 Proposed shopping mall, Nelspruit, South Africa.

1.108 Proposed shopping mall, Nelspruit, South Africa.

© University of Pretoria
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1.106 1.108

1.107

© University of Pretoria
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DESIGN PRESENTATION DRAWINGS
AND MODELS

1.112 1.109

© University of Pretoria
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1.111 1.113 1.110

1.109 Student project, Social Housing, Attridgeville, South
Africa.

1.110 to 1.113 Student project, Mixed-use development, Des
Baker Competition 2005.

© University of Pretoria
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1.114 1.115

1.116 1.117
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1.118

1.114 to 1.118 Student project, Refilwe adaptable housing,
Cullinan, South Africa.
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1.119 1.120 1.121

1.122
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1.125 1.126

1.119 to 1.126 Student project, Social Housing, Mamelodi, South Africa.
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1.127

1.129

1.127 tp 1.129 Student project, Crater Museum, Vredefort,
South Africa.
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1.130 1.131

1.130 Student project, Housing, Mamelodi, South Africa
1.131 Student project, Mixed-use development, Mamelodi,
South Africa

© University of Pretoria
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1.132

1.133
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1.134

1.135

1.136

1.132 to 134 Student project, Mixed-use development, Mamelodi, South Africa.
1.135 Proposed additions to a residential building, Pretoria, South Africa.
1.136 Proposed new residential building, Limpompo, South Africa.

© University of Pretoria



Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

QP VYUNIBESITHI YA PRETORIA

114 — EMMANUEL NKAMBULE PART 2: RESEARCH

A VISUAL-SPATIAL ANALYSIS OF PRECEDENTS
PHOTOGRAPHS: SPATIAL DOCUMENTATION

2.2 VISUAL-SPATIAL PRECEDENT STUDIES
INTRODUCTION

Historic African huts had few small-sized and some-
times no windows and thus interior spaces were
mainly connected by one door. Intimate relationship-
building activities occurring in these enclosed private
spatial domains were almost completely disconnected
from semi-private, semi-public and public activities.
These spatial articulations show that there are vary-
ing levels of enclosure for relationship-building ac-
tivities in private spaces (personal space), semi-pri-
vate and semi-public spaces (family space) and pub-
lic spaces (community space). Intimate relationship-
building activities are completely disconnecting (by
total enclosure) from other activities. A high degree
of less intimate social connectivity can occur in semi-
public and public spaces.

2.003 2.004

In the following visual-spatial precedent analysis and
extrapolation will include non-Bantu sub-Saharan
African settlements and other third-world informal
settlements, to check if there are socio-spatial simi-
larities with Bantu settlements so as to establish socio-
spatial patterns (see Addendums 1 to 2).

2.001 Division of functions: a) the independent supporting
framework, and b) an apartment.

2.002 A kitchen entrance with seating, Ghana.

2.003 A bedroom entrance with seating, Ghana.

2.004 Entrance to compound with seating, Zaire.
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2.006 2.008

2.007

African visual-spatial precedents.

2.005 A decorative compound wall with seating, Zaire.

2.006 A dwelling with low walls, steps and seating, Vhufuli,
Venda.

2.007 A dwelling with low walls, steps and seating around the
entrance, Mavambe, Gazankulu.

2.008 A covered entrance gate to a compound with seating,
Nigeria.
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2.009 An aerial view of an Afri-
can seftlement in the city of
Logone-Bimi in Cameroon.
2.010 An aerial view of Labbe-
zanga village in Mali, showing a
fractal spatial arrangement.
2.011 A fenced informal home
with poorly defined spatial thres-
holds, Mamelodi, South Africa.
2.012 A fenced informal home
with a covered entrance, Mame-
lodi, South Africa.

2.013 A grocery store entrance
with a bench and a shaded in-
formal trader’s spot, Mamelodi,
South Africa.

2.014 Market spaces in African
informal settlements.

PART 2: RESEARCH
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2.011

2.012

2.013
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2.016

Precedents in Surabaya, Indonesia.

2.015 A covered tuck shop entrance with movable seating in
a kampung.

2.016 A house entrance with movable seating in a kampung.

2.017 A house entrance with trees and seating in a kampung.

2.018 A street view showing a line of trees, flowers, boundary
walls and covered entrances in a kampung.

2.019 A street view showing a row of covered and uncovered
house entrances with seating in a kampung.
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2.020

2.021 2.023 2.026

2.024
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2.027 2.029

South African spatial documentation.

2.020 Astreet view showing boundary fences, pedestrian walk-
way, gardens and covered house entrance, Maritang
informal settlement, South Africa.

2.021 A colourful fenced dwelling with a semi-enclosed pri-
vate open space, Maritang informal settlement, South
Africa.

2.022 Afenced dwelling with a covered entrance and a semi-
enclosed private open space used for domestic and

© University of Pretoria
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2.030

social activities, Maritang informal settlement, South
Africa.

2.023 An unfenced dwelling with an uncovered entrance with
a combined step and seating, Mhagandaganda infor-
mal settlement, South Africa.

2.024 A pedestrian street view lined with dwellings with cov-
ered and uncovered entrances and fenced and unfenced
private spaces, Mhagandaganda informal settlement,
South Africa.

2.025 A open public space with a community water collection
point which is also used as a laundry space, Mhaganda-
ganda informal settlement, South Africa.

2.026 A group of men surrounding and holding down a bull
in preparation for slaughtering it, Durban, South Af-
rica.

2.027 A group of men slaughtering a bull for a family event,
Durban, South Africa.

2.028 A Swazi traditional homestead, Lobamba, Swaziland.

2.029 A street lined with shops is closed so as to be used for a
soccer game, Thembisa, South Africa.

2.030 Spectators sit under a shading structure to watch a soc-

cer game in the street, Thembisa, South Africa.
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DRAWINGS: SPATIAL DOCUMENTATION

2.033 2.031

2.032

Ron Herron, Free Time Node - Trailer Cage, montage
1967. It shows a support structure to provide plug-in
points for mobile or temporary spaces.

2.034

2.031 High walls were used to screen open public spaces from
private open spaces in the ancient Great Zimbabwe
(117-15" Century), Zimbabwe.

2.032 High walls are used to define private open spaces and
semi-public open spaces in Luo Compounds, Kenya.

2.034 High walls with seating are used to contain a semi-en-
closed semi-private open space which is used for do-
mestic activities (1976), Lesotho.
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2.035 2.037
Low walls with seating and steps are
oy 2.036
used to demarcate transitional space.
2.038

2.035 Low walls with seating are used to screen an open pri-
vate space in front of stand-alone dwellings from a public
open space in a Pedi compound, South Africa.

2.036 Low walls with seating are used to define open semi-
private spaces adjacent to open semi-public spaces in
a Ndebele compound. Walls with seating are used at
the entrance to the compound, South Africa.

2.037 A community meeting is held under a tree, a practice
well-known as the lekgotla, South Africa.

2.038 Low walls with seating and steps are used to demarcate
a transitional space between open spaces around stand-
alone dwellings and crop fields, South Africa.
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2.039 2.040
2.041
2.040 Seating, low walls and trees are used in open
spaces in front of and around stand-alone
dwellings, South Africa.
2.042a
2.042b

2.039 Steps are used to connect an enclosed private space to
a semi-private open space, South Africa.

2.041 An enclosed private space connects through a window
to an open public space used for trade, South Africa.

2.042 An enclosed private space directly connects to an un-
defined open space which is used for domestic activi-
ties, South Africa.
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2.043

2.046
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2.044

2.043 High walls, a raised platform and trees are used to de-
fine an open space around meeting pavilions at a
penhundla (a community gathering space at or near a
chief’s home), South Africa.

2.044 Stand-alone dwellings are arranged to open towards a
central open space which is further defined by low walls
with seating and trees, South Africa.

2.045 A dwelling opens onto an open space defined with low
walls and surrounded by trees. This open space ac-
commodates domestic and social activities, South Af-
rica.

2.046 Screen walls are used to define semi-private open space
in front of stand-alone dwellings, leaving semi-public
open spaces that interconnect the compound, South
Africa.
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2.048 2.047

2.047 An entrance area defined by low walls, seating and a tree, and an entrance defined
by a wide step which is also used as seating, South Africa.

2.048 A variety of transitional spaces result from different articulation of roof overhangs,
seating, steps and low walls, South Africa.

2.049 Composition of forms was achieved by applying a human scale, creating variety of
form and indoor-outdoor spatial organisation in this Gurunsi compound (1985),
Burkina Faso.

2.049
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2.050 2.052
2.051 2.053
2.050 Stand-alone dwellings are organised around an 2.052 High screen walls are used to define semi-private open spaces in front of en-
open space which connects to a public pedestrian trances to stand-alone dwellings. A low timber fence known as lihange is used
pathway in a Gurunsi compound(1985), Burkina to separate crop fields from opensemi — public spaces around the dwellings

Faso. (1990s), Swaziland.
2.051 High and low boundary walls were used to sepa- 2.053 The space in front of a dwelling is defined with screen walls, low walls, seating
rate open private spaces around dwellings and trees and trees, while the spaces at the back of dwellings are usually left unarticulated

from public open spaces, Ethiopia. (1990s), Swaziland.
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2.056 2.057

2.054 The front elevation of a stand-alone
dwellings is facing towards the crop fields,
trees, gardens and kraal (1990s), Swaziland.

2.055 Alow wall was used to enclose the open space between two circular dwell- 2.055
ings, and a kraal was aligned to the square dwelling so as to create an L-
shaped layout at the front (1990s), Swaziland.
2.056 Intimate social interaction and domestic activities occur indoors; semi-
private social and domestic activities occur in screened open spaces; semi-
public social activities occur in open spaces defined by trees and low walls;
and public social activities occur under trees and in left-over open spaces
around dwellings and screened open spaces (1990s), Swaziland.
2.057 A covered entrance with seating was used as a threshold space to sepa-
rate indoor space from outdoor space, and also for social activities (1990s),

Swaziland.
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2.058-2.059 The covered entrance with seating and steps
is used to connect the interior of the grocery store to the
surrounding open public space (1990s), Swaziland.

2.060 Children play in the rain in the safety of open spaces around buildings (1990s),
Swaziland.

2.061 Children take baths in the open spaces around dwellings (1990s), Swaziland.

2.062 Community members attend, support and help out during burial processions,
an event that is usually accompanied by lots of singing (1990s), Swaziland.

2.060 2.062 2.061
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2.063

2.064
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2.065

2.066

2.063 Community meetings are held under trees in open spaces, a practice
also known as lekgotla in the seTswana language (1990s), Swaziland.

2.064 Boys usually make a fire, roast corn and play a game, known as mla-
balaba, under a tree while herding cattle (1990s), Swaziland.

2.065 Boys perform a Swazi traditional dance while girls sing and clap hands
for them in open spaces around dwellings (1990s), Swaziland.

2.066 Boys use wood and recycle wire fences, car tyres and parts available in
open spaces in homesteads to create toy wire cars (1990s), Swaziland.

© University of Pretoria



P
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Qe YUNIBESITHI YA PRETORIA

2.2: VISUAL-SPATIAL PRECEDENT STUDIES — 129

2.067 2.069

2.070

2.068

2.069 Astreet view shows shaded entrances, seating, trees
and children playing (1999), Maputo, Mozambique.

2.070 Atransitional space is defined by a covered entrance
and trees used for social activities (1999), Maputo,
Mozambique.

2.067 Mothers prepare a dish known as meal-rice using a portable maize meal mill-
ing machine, and children eat together in one big bowl in open spaces around
dwellings (1990s), Swaziland.

2.068 Men usually sit and converse under a tree in open spaces around dwellings
while being served food by mothers or children (1990s), Swaziland.
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2.071 Aroad island in this highway is used by carpenters for making and 2.071
selling furniture (2000), Lagos, Nigeria.
2.072 Loosely defined thresholds between semi-private and public spaces
can disturb semi-private social interactions (2007), Khayelitsha,
Cape Town.
2.073 Open spaces in front of dwellings is used for seating and eco-
nomic and social activities (2007), Khayelitsha, Cape Town.

2.072 2.073
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2.075

2.074 2.076

2.074 Trees in open spaces around dwellings provide shade, 2.075 This urban spatial structure indicates a progression from  2.076 Poorly defined threshold spaces between interiors of

thus attracting social activities (2007), Khayelitsha, Cape open private spaces, to semi-public open spaces and dwellings, private open spaces, and public open spaces
Town. circulation spaces, and finally public spaces (2007), or streets contain fewer social activities (2007),
Mamelodi, South Africa. Mamelodi, South Africa.
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2.077 Dwellings that are situated further away from the street boundary may 2.078 Covered entrances are sometimes used as spaza
have a weaker connection to the street, whereas dwellings located closer (tuck) shops, and sometimes private open spaces are
connect strongly, sometimes even giving rise to economic activities (2007), fenced off from busy streets to be used for social and
Mamelodi, South Africa. domestic activities (2007), Mamelodi, South Africa.
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2.079 Spaza (tuck) shops, fences and raised platforms 2.080 Spaces used for specific activities like spaza shops and water collection
are spatial elements used to separate private open spaces points are kept cleaner compared to open public spaces with no assigned activity
from public open spaces (2007), Soweto, South Africa. (2007), Soweto, South Africa.
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2.081 Improving open public spaces, pedestrian walkways, 2.082 In Mahwalala informal settlement, roads and services were inserted between dwell-
roads and sports facilities in favelas is a step towards ing units, after which many residents improved their houses. This is an example of
dignifying human living conditions in poverty-stricken how a simple upgrade of the space of flows in informal settlements can encourage
communities (2009), S@o Paulo, Brazil. and inspire residents to improve their dwellings (2009), Mbabane, Swaziland.
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2.085 Streets in kampungs are sometimes used for wedding
events by installing a tent and placing chairs in front of houses,
implying that open public spaces and streets can have multiple
uses in informal settlements (2011), Surabaya, Indonesia.
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2.083 Social interactions occurring in front
of a tuck shop, taxi stop and a bottle store
are examples of how economic activities
can attract social activities in public spaces
(2011), Soshanguve, South Africa.

2.084 In this kampung a street profile with
a mixed-use street edge indicates that the
space of places of economic activities
serves well as a threshold separating the
public spatial domain from the semi-pri-
vate spatial domain. A grey-water recycling
facility was also installed in the street, al-
lowing ease of maintenance (2011), Sura-
baya, Indonesia.
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2.084

2.085
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2.086

2.086 The spatial structure of kampung streets indicates how closely re-
lated private, semi-private and semi-public spatial domains increase
social interaction and encourage micro-scale economic activities
(2011), Surabaya, Indonesia.

2.0880pen spaces around dwellings and streets have multi-functional
uses because they are not restricted and controlled. Social and eco-
nomic activities mix together in these places (2011), Diepsloot, South
Africa.
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2.088
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2.089 2.090

2.089 Local residents initiate activities like sports, markets and domestic activities in the
available open spaces, and the infrastructure to enable these activities is then
added later by local municipalities (2011), Diepsloot, South Africa.

2.090 Pedestrians passing in front of covered and uncovered entrances to dwellings
usually exchange greetings with those who are sitting and standing by, as a sign of
respect and a gesture of hospitality (2011), Diepsloot, South Africa.
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2.093

2.092

2.093 Taxi (mini-bus) drivers pass the time by
playing snooker while waiting for passengers
(2014), Durban, South Africa.

2.091

2.091 Commercial spaces like grocery and bottle stores usually have covered en-  2.092 Taxi (mini-bus) stops and stations usually attract micro-

trances and seating, which allows people to stay longer and attract more scale economic activities, because they are character-
customers to the store (2012), Slovo Park informal settlement, South Africa. ised by high volumes of pedestrian movement (2012),
South Africa.

© University of Pretoria



Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

2.2: VISUAL-SPATIAL PRECEDENT STUDIES — 139

2.094 When performing certain ancestral rituals or in preparation for wedding ceremo-  2.095 Main public transport stations are a haven for micro-
nies, funerals and family gatherings, men are usually responsible for slaughtering scale economic activities to thrive (2014), Durban, South
animals in open spaces in fownships (2014),Durban, South Africa. Africa.
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DRAWINGS: SPATIAL ANALYSIS

2.096 2.097

2.096 Dwellings with a front yard have a weak connection to
the street (street—open private space—threshold space
—dwelling interior space) whereas a dwelling located
on a street boundary is strongly connected to the street
(street—threshold space—dwelling interior space).

2.097 A 1.8 metre high wall helps to screen domestic and
other private and semi-private activities from very busy

adjacent semi-public and public open spaces.
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2.099 2.098

2.100

2.098 A 1.2 metre high wall helps to separate domestic and
other private and semi-private activities from less busy
adjacent semi-public and public open spaces.

2.101 2.099 A longer transitional space between the street and a
dwelling is desirable than a shorter one when aiming
for outdoor private and semi-private activities.

2.100 A shaded transitional space is more desirable than one
without shade when aiming to encourage sitting in front
of a dwelling.

2.101 Adding low walls in the open private space between the
front of a dwelling and the street can promote sitting
and social activities.
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2.102 2.103
2.104
2.105
2.102 Articulating the front yard of a dwelling by adding verti- ing with a longer front yard can be perceived as a ges-
cal spatial elements, seating and trees may encourage ture of hospitality by guests and visitors, an appeal to
people to sit and socialise in front of a dwelling. sit down and enjoy the shade on a hot day, converse
2.103 Adding low walls with an opening and a covered en- and let a passer-by see into the front yard.
trance accentuate the transitional space between the 2.105 Atransitional space with shading and more seats is more
street or public open space and the dwelling. desirable than one withoutshading and fewer seating
2.104 Adding a tree, low walls and seating in front of a dwell- spaces.
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2.108

2.106 In addition to providing low walls and seating, the street
boundary can be further articulated by adding a spaza
shop or by providing an entrance opening with seating.

2.107 Dwellings located closer to a high-traffic street or pe-
destrian pathway can have a balcony on the first floor if
it is a multi-story building, or high screen walls can be
used for a single storey to create open buffer spaces for
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private and semi-private activities.

2.108 If a dwelling needs to connect to adjacent dwellings by
means of circulation spaces, high walls can have two
openings on both sides so as to screen semi-private
activities. A raised platform can be used to articulate
the transitional space in front of a dwelling that directly
connects to adjacent dwellings.
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2.109

2.110

2.109 A covered entrance that directly connects to a busy street
can be articulated by having a raised floor level (of
about 0.8m) with steps so as to reduce the degree of
connection between the dwelling and the street.

2.110 Shed structures are sometimes used in private open
spaces to accommodate domestic, economic and so-
cial activities.
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2.111 The spatial layout of dwellings vary from stand-alone to L-shaped, U-shaped,
parallel, courtyard-style, and organic arrangements on the site. Spatial layouts provid-

ing a stronger sense of enclosure can create well-used open private spaces in urban
settlements, since they screen private and semi-private activities from public spaces.
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2.112 Typical cross-sections of an African compound, a homestead, and an urban infor-

mal settlement. The sections show the use of spatial thresholds to separate different
spatial domains, meaning that the degree of intimacy for each social interaction
determines the space used for that activity. The profiles of transitional spaces be-
tween dwellings and streets or open public spaces consist of boundary walls, seat-

ing, trees, covered entrances and articulated horizontal platforms.
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2.113 2.114

2.113 The open private space in front of a dwelling that con- 2.114 Spaces between buildings and the street should attract
nects to the street is a transitional space that allows a social activities which will in turn support economic ac-
person to linger between private and public life, greet- tivities and lead to good neighbourhoods.
ing a passer-by, and receiving and entertaining visitors.

There should be a seating place from which to watch
what is happening in the streets and neighbouring dwell-
ings.
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2.115 2.116

2.115 Spaza shops located on the street boundary and in a covered
entrance of a dwelling add some energy to the street edge. The
use of both trees and shaded entrances in transitional spaces im-
proves the quality of open private spaces around dwellings.

2.116 L-shaped and U-shaped arrangements of dwellings create better

spatial enclosure of outdoor spaces compared to a linear arrange-
ment.

© University of Pretoria



148 — EMMANUEL NKAMBULE PART 2: RESEARCH

DRAWINGS: SPATIAL INTERPRETATION AND EXTRAPOLATION

The variety in
the building
profiles on the
street 1s an
outcome of
the uniqueness
of each person
or family.

2.117 The articulation and appearance
of the front elevation and front yard of
each dwelling is a reflection of the home
owner’s social orientation and economic
standing. The variety in the building pro-
files on the street is an outcome of the
uniqueness of each person or family.
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2.118a The arrangement of form and ar-
ticulation of spatial thresholds to screen do-
mestic activities from public open spaces is
a depiction of the human desire for dignity.
The way in which spatial territories are de-
fined is an indication of how the resident
wishes to relate with the community and the
world at large.

© University of Pretoria



Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Q= YUNIBESITHI YA PRETORIA

150 — EMMANUEL NKAMBULE PART 2: RESEARCH

2.118b Transitional spaces are defined and transformed by articulating both
horizontal and vertical spatial edges.

2.119 Adding seating to the front of a dwelling implies that the threshold space is meant for seating
and conversation. Adding a tree in front of the dwelling implies that the transitional space is
meant for seating and entertaining guests and visitors.

2.120 Stepped seating and low walls in front of a dwelling imply that the space is arranged to
contain a small group of people for semi-private and semi-public activities.

2.121 Low walls, seating and a tree in the front yard of a dwelling implies that the space is arranged
to allow a group of people to fill up the space and spill over beyond the defined private open

space.

2.119 2.120 2.121
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2.122 2.123 2.124
2.125 2.126 2.127
2.122 Uncovered entrances may have been left open due to sure and privacy for social and domestic activities. 2.126 A U-shaped building arrangement provides a high de-
lack of financial means or with the intention to extend  2.124 Open spaces defined by parallel front views of dwell- gree of enclosure and privacy compared to an L-shaped
the dwelling in the near future. Uncovered entrances ings imply a degree of privacy and spatial enclosure. A arrangement.
are also common in situations where the resident does stranger walking through these types of spaces may feel 2.127 A covered entrance with or without low walls implies
not spend a lot of time at home or in that particular like an infruder. that the threshold space is intended for sitting and other
building (like a stand-alone bedroom in a homestead). 2.125 Adding a tree in an open space defined by parallel private or semi-private activities.
2.123 Open spaces defined by L-shaped building forms with dwellings increases the degree of privacy and can slow
a low wall or tree imply a high degree of spatial enclo- down the pedestrian traffic.
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2.128 2.129

2.130

2.128 Covered entrances facing towards a pedestrian walkway or semi-public and public
open spaces are meant to bridge and dignify the transition from the private domain
to these spaces.

2.129 Placing a spaza shop along the street boundary implies that the residents are willing
to be interrupted by the public while engaged in semi-private activities in the front
yard of the dwelling.

2.130 A boundary fence implies an allocated territorial space where the dweller exercises
the authority to practise his or her unique way of being an individual, while at the
same time being a participating community member.

© University of Pretoria
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2.131 2.132

2.133

2.131 Screening of domestic and other private activities using walls and spatial
arrangements to block views from public spaces implies that the dwellers
desire to have a sense of dignity. Sometimes, as a result of a lack of
economic means, the ability to protect one’s dignity is lacking.

2.132 Due to the lack of space in densely populated informal settlements, spaza
shops are attached to dwellings and domestic activities are exposed to
public spaces.

2.133 The common spatial elements used to define spatial thresholds of dwell-

ings are walls, steps, seats, trees and roof overhangs.

© University of Pretoria
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2.134

2.134 Private spaces have the highest degree of enclosure, for example
the Nguni beehive-shaped dwelling has one small door and no
windows, followed by semi-private spaces or open private spaces,
then semi-public spaces, and lastly public spaces.

2.135 The spatial arrangement of dwellings and the artficulation of build-
ing shape on plan can contribute positively or negatively to the
outdoor space around and adjacent to it.

2.136 The spatial arrangement of dwellings and the articulation of the
building shape on section can contribute positively or negatively
to the outdoor space around and adjacent to it.
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2.137 Transitional space articulation for a better quality of open private
spaces using walls, steps, roofs, trees and spaza shops can promote bet-
ter social and economic conditions in urban informal settlements.

© University of Pretoria
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2.138 The distance to height ratio of buildings and the spaces between
them can be manipulated to achieve a higher or lower degree of privacy.
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2.139 The size of trees in relation to the horizontal and vertical
dimension of an open space has an impact on the way open
spaces are perceived and experienced.
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2.140 Undesirable spatial conditions of open spaces used for domestic activities between and in front of dwellings.
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2.141 Undesirable spatial arrangements of front yard spaces of dwellings.
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2.142 Desirable spatial forms and open space arrangements for a higher quality of urban living.
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2.143 2.143 Different kinds of spatial threshold boundary elements that can be used to define
a transitional space.
2.144 African space is a system of interconnected spaces whereby there is harmony and
balance between individual privacy and communal space:
1. A high degree of enclosure in private spaces — rooms, kitchen, storage, usually
one door and relatively few and small windows limiting a visual connection be-
tween the interior and exterior | 2. Seating at the front of buildings and at en-
trances to private homes | 3. Fruit Trees are common in front of dwellings | 4.
Low walls are used to define private open spaces used for domestic and social
activities around buildings | 5. Agriculture is mostly subsistence — gardens, crop
fields and farm animals (chickens, cattle etc) along with fruit trees are common in
private open spaces | 6. High walls are used to screen outdoor cooking spaces |
7. Private open spaces around buildings have a visual connection to streets or
pedestrian pathways.
2.145 African spaces are usually characterised by stand-alone dwellings connected by
open spaces which are defined by walls, seating and trees.

2.144 2.145
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DRAWINGS: SPATIAL FINDINGS

2.146 Threshold 1: Dwelling—seat—tree—seat—low wall—seat—street. 2.147 Threshold 2: Dwelling—seat—seat—low wall—seat—street.

2.148 Threshold 3: Dwelling—seat—street. 2.149 Threshold 4: Dwelling—seat—tree—street.
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2.150 Threshold 5: Dwelling—covered entrance—seat—street. 2.151 Threshold 6: Dwelling—seat—spaza shop—street.

2.152 Threshold 7: Dwelling—extended seat/step—street. 2.153 Threshold 8: Dwelling—seat—low wall—street.
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2.154 Threshold 9: Dwelling—seat—high screen wall—street. 2.155 Threshold 10: Dwelling—steps—street.

2.156 Threshold 11: Dwelling—spaza shop—covered seating area—street. 2.157 Threshold 12: Dwelling—seat—low wall—articulated gate—seat—street.
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2.158 Threshold 13: Dwelling—seat—transparent fence—street. 2.159 Threshold 14: Dwelling—seat—tree—low wall—street.
2.160 Threshold 15: Dwelling—covered entrance—seat—transparent fence—street. 2.161 Threshold 16: Dwelling—spaza shop—street.
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2.162 Threshold 17: Dwelling—extended step/seat—low wall—step—street. 2.163 Threshold 18: Dwelling—seat—low wall—iree—street.
2.164 Threshold 19: Dwelling—seat—detached screen wall—street. 2.165 Threshold 20: Dwelling—seat—detached screen wall—street—tree—seat.
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2.166 Threshold 21: Dwelling—seat—street—spaza shop—dwelling. 2.167 Threshold 22: Seat—dwelling—seat—iree—low wall—step-street.

2.168 Threshold 23: L-shaped dwelling—seat—low wall—street—street. 2.169 Threshold 24: Dwelling—seat—street—dwelling—covered entrance—seat.
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2.170 Threshold 25: Dwelling—seat—street—seat—dwelling. 2.171 Threshold 26: Dwelling—covered entrance—seat—street—seat—covered

entrance—dwelling.

2.172 Threshold 27: Dwelling—covered entrance—seat—street—seat—dwelling. 2.173 Threshold 28: U-shaped dwellings—seat—street—seat—dwelling.
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CONCLUSION:
Design Motif

Although the different African houses in relation to
the open spaces around them, show different degrees
of privacy and various articulations of spatial thresh-
olds, there are similarities in the way spatial domains
are demarcated for various relationship-building ac-
tivities. All of them use walls, roofs, and sometimes
minimum or no window openings with only one door
leading to private spaces (bedrooms) and they all have
semi-public spaces connect directly to public spaces.

The prevalent semi-public spaces may reflect the
fact that family relationships are expected to be
stronger than relationships with outsiders in the com-
munity and the private spaces could depict the fact
that completely enclosed spaces are dedicated to inti-
mate relationships.

Sub-Saharan African settlements depict a spatial
structure similar to that of Bantu settlements. An in-
terconnecting spatial structure is prevalent and seems
to be an extension of the strong Ubuntu communal
spirit of sub-Saharan African communities. Relation-
ship-building activities seem to thrive in this kind of
spatial arrangements, thus, fostering strong neigh-
bourliness and community ties. Multiple spatial con-
nections for relationship-building activities are achie-
ved through series of spatial thresholds that intercon-
nect separated spaces.

The articulations of spatial thresholds in African
settlements represent the way people wish to relate
their personal space to that of other people. Thresh-
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olds can be used as means through which private,
semi-private, semi-public, and public spatial realms
are connected. It is apparent from the spatial analysis
that connections between these spatial domains are
given varying articulation in African settlements, ex-
cept for connections between semi-pubic (semi-en-
closed) and private (enclosed) spaces which. These
spatial threshold patterns will be applied when ana-
lysing and designing spaces that promote social con-
nections in Khutsong Section.

Sub-Saharan African communities are characterised
by thriving social and communal ties because the spa-
tial structure of their settlements encourages social
interactions. It is important to ensure a porous spa-
tial structure which consists of permeable spatial
thresholds between semi-private, semi-public, and
public spatial domains. One main lesson that can be
drawn from African settlements socio-spatial patterns
is that different spatial zones are demarcated for rela-
tionship-building activities according to the degrees
of intimacy.

The upgrading of African settlements should en-
able different kinds of relationship-building activities
to occur in order to grow and maintain strong com-
munal ties. Relationship-building activities can either
be promoted or discouraged by the way spaces and
forms are articulated. Therefore spaces can be articu-
lated as a response to community values and cultural
practices which emanate from Ubuntu. These invis-
ible cultural rules are played out in everyday activities
occurring in forms and spaces articulated for them.

This can be applied to the in situ upgrading pro-
posal for the study area by designing for spatial po-
rosity and interconnectivity so that more social inter-
actions can occur in the settlement.
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2.3 A VISUAL-SPATIAL SITE ANALYSIS
INTRODUCTION

Khutsong Section is an urban informal settlement
characterised by high densities with very strong so-
cial bonds between residents. The settlement is di-
verse in its built forms, materiality, sub cultures and
people, with poor infrastructure and services, and has
areputation for being intricate, organic, participatory,
innovative and progressive in its approach to chal-
lenges. There appears to be tremendous scope for
upgrading in Khutsong Section to reflect this diver-
sity, connectedness and innovation.

The informal settlement is surrounded by social
housing clusters in distinct neighbourhoods, each
with its own particular environmental setting, social
history, cultural identity, civic pride and community
image. Within the informal settlement there are also
identifiable sub-clusters. Consideration of the nature,
character and culture of each of these sub cultures
provides the context and platform for incremental
informal settlement upgrading.

The shared commitment and sense of belonging of
the local people towards these sub-cluster neighbour-
hoods can inspire and generate the concepts for an
informal settlement in situ upgrading project. The
designer’s role as visionary, facilitator and interpreter
has the capacity to express both the metaphysical and
mythical experience of ‘place’. Through design, de-

© University of Pretoria

signers can link people to “place” and facilitate rela-
tionship-building activities, connections, engagement
and cultural belonging as an integral part of function
and performance. Designers have the opportunity to
challenge and capture the ‘everyday’, where form and
space as creative intervention or inspiration can be
purposeful.

It is worth mentioning that some of the children
that were born and raised in informal settlements end
up feeling at home where they live. Wiping away an
entire informal settlement socio-spatial setting is be-
ing insensitive to their history and their community.
Using the findings from the spatial analysis of prec-
edents, the following visual-spatial site analysis will
be focused on understanding the existing urban fab-
ric and open spaces of Khutsong Section. The pres-
ence or absence of the fractal and pedestrian-oriented
spatial urban nature of the informal settlement dis-
cussed in Part 1 of this study will be investigated
through photography, hand-drawings and computer-
generated drawings and spatial modelling.

The aim of this analysis is to establish a design prob-
lem by understanding existing socio-spatial condi-
tions of Khutsong Section informal settlement which
will inform the design investigation.
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A VlSUAL-SPATlAI_ ANALYS'S OF KH UTSONG SECT'ON 3.001 Khutsong Section is located in South Africa within the

municipal border of the City of Johannesburg.
3.002 Khutsong Section is located in Midrand, in Ivory Park
U RBAN B I—OC K SCAI—E ANAI—YS |S township in the northern part of Gauteng. The indicated
informal seftlements mushroom close to resources and
job opportunities. Most of them are located near mo-
bility spines, railway lines and economic nodes. Khutsong
3.002 Section is close to the Midrand economic node.
3.003 Khutsong Section is located close to two main roads, a
school, and a shopping centre further south along Free-
dom Dirive. It is also surrounded by formalised residen-
tial areas. This means that the existing infrastructure and
amenities can support the in situ upgrading of the set-
tlement.

3.003

Location of Khutsong

© University of Pretoria
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Aerial represenation of Khutsong

3.004 Positive spaces (buildings) are indicated in black
and negative spaces (open spaces) are indicated in grey.
Khutsong Section’s urban layout is more organic, whereas
the formal residential blocks around it are rectilinear,
aligning to the layout of roads.
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3.005 The variety in sizing and orientation of dwellings
in Khutsong Section presents richness and complexity in
the urban morphology which is lacking in the formal
houses around the settlement.

© University of Pretoria

3.006 Khutsong Section is a triangular urban block bor-
dered by two streets and a water channel which is also
used as a pedestrian and vehicular route.
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3.007 This map indicates the formal residences in contrast to
the informal arrangement of the dwelling units in the informal
settlement. The fine urban fabric of the seftlement promotes
pedestrian access and a variety of open public spaces which
the formal layout lacks.
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3.009 The urban form density of Khutsong Section informal
seftlement in 2004.
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3.008 Khutsong Section was formed 19 years ago by people
who migrated from rural areas, Thembisa township and for-
eign countries to be near economic opportunities. The infor-
mal settlement consists of a finer urban grain compared to the
formal residential settlements around it.

3.010 The urban form density of Khutsong Section informal
seftlement in 2009.
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Representation of urban spatial fabric
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3.012 Existing fractal space of flows, cluster of seftlement blocks,
shops, water collection points, and the primary route going
through Hlanganani Street and Moagi Street. Shops are lo-
cated along busy pedestrian routes and roadways. The fractal
pathway network supports micro-economic activities by increas-
ing access for the flow of people, goods and services. Most of
the water collection points are also located along pathways to

increase access for residents.
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3.011 The urban form density in Khutsong Section informal
seftlement in 2015.



174 — EMMANUEL NKAMBULE PART 2: RESEARCH

Represenation of existing buildings
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3.013 The articulation of urban forms and open spaces is proportioned according to the human scale, creating a
spatial complexity which is desirable in urban spaces. However, there is too much complexity and as a result the
continuity of the open spaces and pathways of the settlement is affected. Complexity denotes the spatial and visual
richness of urban places, and continuity is about the level of ease of navigating and understanding an urban space.
Human scale denotes the articulation, size and texture of physical urban elements that tie to the proportions, size
and ergonomics of humans.
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3.014

3.015

3.016

3.014 A view from Moagi Street shows that the edges of the informal seftlement block lack continuity.

Continuity refers to the degree to which streets and urban spatial edges are visually demarcated
by the arrangement of buildings, trees, walls and other elements.

3.015 A view from a water channel shows that the edges of the informal settlement block have a very
high number of spatial linkages. Linkages denote visual and physical connections from open

spaces and streets to buildings, open space to open space, and the network of streets, estab-
lished with the intention to unify urban elements.

3.016 A view from 22" October Drive shows that the urban spatial fabric of the informal settlement has

a good degree of spatial transparency. Transparency denotes the level of visual and physical

connection beyond street edges and open urban spaces which allows people to survey and
perceive human activity.

© University of Pretoria
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3.017

3.018

3.017 A view from the corner of 22" October Drive and Hlanganani Street shows how the variety of
form and space created by the informal layout and shack typologies provides a rich spatial 3.019
experience in the settlement. This urban fabric supports various social and micro-economic ac-
tivities in the open spaces.

3.018 A view from Hlanganani Street shows a haphazard arrangement of building forms and a fractal
system of open spaces around buildings. The urban structure of the settlement lacks coherence,
which is an urban spatial attribute that denotes a perception of visual order.

3.019 A view from the corner of Hlanganani Street and Moagi Street shows a poor level of spatial
enclosure of the open spaces around buildings. Enclosure denotes the degree to which streets
and open private and public spaces in front of buildings are spatially bounded and contained by
walls, trees, other building forms and urban spatial elements. The arrangement of buildings, trees
and boundary lines forms a fractal transportation network that interconnects different spaces.

© University of Pretoria
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This bird’s eye view over Khutsong Section shows the relation
of existing building forms and the series of open spaces and
pathways that make up the urban fabric of the settlement. The
settlement has since densified significantly as shown on page
173. There are no double storey buildings in the settlement
yet, which implies that the potential to accommodate a higher
population density is not fully utilised.

This bird’s eye view over Khutsong Section shows an urban
spatial structure with a memorable visual character. Memora-
ble places are those with the quality of being recognisable and
distinct, which is the result of attributes and the arrangement of
certain physical urban elements which evoke emotions, create
lasting impressions, and capture attention.
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3.022 The edges of internal streets of Khutsong Section 3.023

show the poor levels of continuity and coherence.

3.024

Analysis of existing spatial arrangement 3.025

3.023 The main fractal network of internal streets in Khutsong
Section connect to Hlanganani Street, Moagi Street, and
the water channel.

3.024 A variety in building form, orientation and sizing pro-
duces a complex system of open spaces and streets in
the urban spatial structure of Khutsong Section.

3.025 The irregular network of open spaces around buildings
in Khutsong Section reduces the level of transparency

of the urban fabric.

© University of Pretoria
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3.026 Superimposing the 2004, 2009 and 2015 build-
ing footprints of Khutsong Section onto each other high-

lights internal streets that have not changed over the
years that the settlement has expanded. This ad hoc
demarcation of access routes in the process of place-
making produces memorable urban spaces.
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3.027
3.028
3.030 Too many visual connections (spatial leaks) beyond streets and open
spaces in Khutsong Section compromise desirable levels of spatial enclosure.
3.029

3.027 Depiction of Khutsong Section’s pedestrian-oriented spatial structure which differs from the rectilinear car-oriented
structure of many cities. Some of these routes are wide enough to allow vehicles to drive through at very low speed.
The advantage of this site is that paved roadways are available within walking distance from any part of the
informal settlement. Small pedestrian routes feed into medium-sized routes, which in tfurn connect to wider roads.

3.028 Existing internal streets and urban blocks in Khutsong Section. The red lines highlight the fractal transportation
network which is connected to surrounding roadways and the existing concrete channel. The groups of fragments
of shacks form clusters that are serviced by this organic pathway system, similar to the way blood veins supply
blood to different organs of the human body.

3.029 Some of the open spaces in front of dwellings have a high level of enclosure (L-shaped, U-shaped and completely

contained) and some are loosely contained.

© University of Pretoria
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3.031 Mini-bus taxis run along Freedom Drive which connects

to 22" October Drive. The edges of the settlement are
very porous, allowing good pedestrian access in and
out of Khutsong Section.

The settlement is trapped among the formal residential
developments all around, which limits its horizontal
growth. The promotion of high-rise buildings in the set-
tlement may create enough capacity to accommodate
a growing population. Adequate access to 22 Octo-
ber Drive exists where taxis and buses are available.
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3.032 The edges of Khutsong Section informal settlement are

very porous, allowing easy pedestrian movement
throughout Khutsong. These diagrams are based on
observations of the seftlement’s street edges. They show
that there is good pedestrian access into the settlement,
but a lack of continuous building fagades along the
street affects the quality of open spaces.

© University of Pretoria
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3.033 The organic linear open spaces around buildings in Khutsong

Section provide opportunities for surprises when private open spaces 3.034 The organic linear open spaces in Khutsong Section create a spatial setting
hidden around corners are suddenly discovered. whereby views and foci constantly change as one moves through the space.

3.035 The clusters of buildings in Khutsong Section are engulfed by 3.036 A cluster of buildings arranged around a central open space creates a good
organic linear streets and open Spaces, connecting irregular and open degree of enclosure and promotes semi-private activities in front of dwellings by screen-
spaces within each cluster. ing public pathways and open spaces.

© University of Pretoria
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3.038 Different types of building clusters and the way they enclose
private open spaces in relation fo the street.

3.039 The fractal or organic linear pathway system is a result of the
arrangement of buildings, and is negotiated by moving pe-
destrians in order to access other places. These pathways
create a high degree of linkages and transparency in Khutsong
Section, because they physically and visually connect to all
dwelling units within the informal seftlement and the surround-
ing roadways.

© University of Pretoria
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3.0370-3.037g The non-90° relationships in some compositions of buildings and clusters in Khutsong
Section create spatial variations, complexity and elements of surprise. Individual buildings in a clus-
ter which are arranged to have a 90° relationship are visually related through aligned edges. Over-
lapping building facades in a cluster with 90° relationships tend to create a stronger sense of spatial
enclosure. At the block edges of the informal seftlement (along Moagi Street, Hlanganani Street and
the water channel) the composition is chaotic, the result of uncontrolled orientation which creates
weak relations among buildings.

Private front yards become focused open spaces in L-shaped and U-shaped building clusters which
have strong orientation and direction to the open side. Building edges on streets and pathways (PP —
public pathways) form a channelled linear space where the attention is drawn towards the ends of the
street, if buildings are linearly arranged and their facades are aligned. Open corners in a cluster of
buildings enclosing a central open space create a sense of weak spatial enclosure (SP — spatial leaks
and PES — poorly enclosed spaces), whereas closed corners create a strong feeling of spatial enclo-
sure (ES — enclosed space). An inward-oriented and self-centred arrangement of buildings in a
cluster creates a central common semi-private open space whereby the buildings screen semi-public
and public spaces.

© University of Pretoria
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STREET-SCALE ANALYSIS 04 3.043

3.040 The edge of Khutsong Section on the right-hand side
displays a lack of tidiness, continuity and legibility. Tidi-

3.041 3.044

ness denotes the cleanliness and physical condition of
an open urban space.

3.041 A spaza shop is located along the boundary fence and
washing lines, domestic activities and toilets are visu-
ally exposed to open public spaces and the street be-
cause of the see-through street boundary fences.

3.042 Poorly managed run-off water from dwellings and wa-
ter collection points contributes towards the untidiness
of the street.

3.043 This water collection point is located very close to the
fenced dwelling in the background, which implies that 3.045
when the people fetch water or do their laundry they
may intrude on the privacy of the residents.

3.044 This L-shaped dwelling and the waterless toilet provide
a strong enclosure for the front elevation open space
which is used for washing lines and domestic and so-
cial activities.

3.045 An example of a spaza shop attached to the dwelling of
the spaza owner and unfenced dwellings, whereby pri-
vate and semi-private open spaces spill onto public
spaces. The resulting spatial conditions carry the memory

of the effects of poverty and how it strips human dignity.
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3.046 Poor definition of threshold space causes untidy and
poorly enclosed open private spaces.

3.047 L-shaped and U-shaped building arrangements help
define the boundaries of private open spaces. Spaza
shops attached to dwellings work as transitional spaces
that connect interior spaces to public outdoor spaces.

3.048 The spaza shop owner sits at the vehicle and pedestrian
gate, away from the shop but close enough to see in-
coming customers. Locating spaza shops on the street
boundary helps to partially screen private activities in
front of dwellings from the street and open public spaces.

3.048
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3.049 3.051

3.052

3.050 A great need exists to define public spaces and integrate services and transporta-
tion networks in a manner that will produce good urban spaces. One way to
achieve this would be by using spaza shops as filter layers (thresholds) between
private and public domains to increase urban spatial legibility.

3.051 Due to the poor insulation of roofs and walls, residents usually sit under trees and

3.049 Moagi Street — the need exists to introduce spatial elements to in shaded areas during the day. A need exists for open green spaces, good drain-
strengthen the sense of enclosure of front -yard open spaces and draw age of run-off water and storm water, and shaded spaces along streets and open
a clear line between private open spaces and public open spaces. public spaces so that more relationship-building activities could occur.
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3.052 3.055

Hlanganani Street

3.052 Residents use the private open spaces along front of
dwellings for socialising and domestic activities. Water-
less toilets and water taps were provided by Govern-
ment for residents. This street is characterised by very

3.053 3.056 green lawns because it receives high levels of water
run-off due to the fact that the site slopes down from
22 October Drive towards Hlanganani Street.

3.053 This view from Hlanganani Street shows buildings in the
background which become a visual focus point because
of their linear arrangement along this pathway.

3.054 An unpaved road and poorly managed run-off water
and waste affect the tidiness of this street and adjacent
open spaces.

3.055 Dwellings are usually built with a timber frame and a
collage of steel roof sheeting and other materials, with
textures, sizes and articulation of physical elements that

3.054 match human proportions and size. The building forms
also give the street a distinct, memorable and recog-
nisable spatial quality.

3.056 On the opposite side of Khutsong Section there are
formal houses which have decorative boundary walls
and gates leading to a high degree of memorability,
legibility, complexity, continuity, coherence, enclosure
and tidiness. However, the levels of linkages and trans-
parency are low along this street edge.

3.057 Street vendors take advantage of high levels of pedes-
trian traffic by displaying food, vegetables and other

products along the street.

© University of Pretoria
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3.059
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This spaza shop is located next to a formal grocery shop
and adds vibrancy to the street, as opposed to the solid
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fence of the grocery shop.

3.060

© University of Pretoria

3.059 These two L-shaped dwellings and toilet partly enclose
a private open space that directly connects to the street.
This open space can be improved by articulating the
street boundary.

3.060 Here more fences are used to demarcate the semi-pri-
vate open spaces in front of houses along this street,
compared with houses deeper into the settlement.

3.061 The thresholds of some of the houses are articulated by
using covered entfrances, seating and paved frontages.

3.061
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3.063

3.064

3.062 This organic linear pathway wraps around clusters of
dwellings and connects to the main street. The walls of
the buildings, toilets and solid and see-through fences
define the edges of the pathway.

3.063 The spatial arrangement and sizing of the building forms
are related to pedestrian movement and human pro-
portions. High levels of spatial transparency compro-
mise the sense of spatial enclosure of private open
spaces and affects spatial continuity and coherence.

3.064 Although there is high degree of transparency and spa-
tial linkages, this street edge has poor continuity be-

cause building edges were not aligned.
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3.065

The Channel

3.065 Some of the houses are built with bricks, indicating a 3.066 3.069

sense of permanence compared with the make-shift
houses of timber and steel sheeting.

3.066 A poorly defined public spatial domain lacks the neces-
sary architectural elements that support socialactivities.

3.067 The owner of this spaza shop lives in the L-shaped dwell-
ing behind and keeps the open spaces clean and tidy.
Usually open spaces that are not closely related to dwell-
ings are littered and untidy.

3.068 The concrete channel directs run-off and storm water
that flows through underground pipes penetrating into
the informal settlement. . 3.067 3.070

3.069 Due to the lack of a backyard space, the front yard is
used for domestic and social activities while functioning
as a pathway that connects to adjacent dwellings and
open spaces.

3.070 The existing deep channel running through the settle-
ment transports grey water from kitchen and laundry
activities towards a larger channel in 22" October Drive.
To prevent diseases, a submerged channel should be
provided to convey this water to storage tanks, after
which it can be pumped through a water purification
system. This would ensure clean public spaces to en-

courage social activities.
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3.071 3.073

3.072

3.071 Washing lines in front yards clutter the open space and disrupt pedestrian
movement.

3.072 These buildings are arranged to have their front doors opening towards a
linear private open space which is used for sitting and social activities.

3.073 Residents along existing deep channels running through the settlement use
fences to define and demarcate their semi-private spatial domains. Adding
a boundary fence and a spaza shop draws a clear line between the private
open spaces and the street. A 90° relationship between the dwellings, spaza
shop, boundary fence and street creates good visual order and a stronger
sense of spatial enclosure.

© University of Pretoria
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3.074
3.074 This dwelling has a private open space that is at a
higher level than the street and a solid boundary fence,
allowing residents to passively survey the streets, while mak-
ing it difficult for pedestrians to see into the dwelling.
3.075 3.076

3.075 This water collection point and the toilets could have been designed and
arranged to better define the street edges and avoid health hazards.

3.076 Women with their children meet at this water collection point to fetch water
and do their laundry, which affects the dwelling next to it.

© University of Pretoria



3.077 Residents along the existing deep channels running
through the settlement use the spaces in front of their
houses for domestic activities which are intertwined with
social activities. The lack of a semi-public spatial do-
main between the semi-private and the public (the path-
way along the channel) interrupts semi-private social
activities.

3.079 The arrangement of the L-shaped dwelling, spaza shop
and toilet in relationship to the street defines transitional
space that integrates social activities with micro-scale
economic activities.

3.080 These clusters of buildings have rear and side eleva-
tions facing towards the street, with front fagades facing
a central courtyard space with covered entrances, seat-
ing and trees.

3.079
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3.078 The open spaces in-between dwellings al-
low for a high level of spatial transparency and
linkages between the street and the spaces be-
hind the buildings.

3.080
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3.082 The spatial profiles indicate different uses and articula-
tion of front yards, street boundary edges and back yards of a

cluster of buildings.

3.081 An analysis of the spatial structure of Khutsong Section, showing social interac-
tions in spaces of places and spaces of flows (Author, 2013). These drawings were
based on the understanding of African settlements and the observation of socio-spatial
aspects of Khutsong Section. Spatial thresholds play an important role to demarcate
private, semi-private, semi-public, and public spatial zones.
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3.083 Residents close to existing deep channels running through
the settlement enjoy the sunlight while watching people walk in
front of their houses and greeting and chatting with friends.

3.086 Open private spaces with a strong sense of enclo-
sure. Seating and covered entrances attract social activi-
ties.
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3.084 Residents sit in private open spaces shaded by trees and ~ 3.085 The lack of a semi-public spatial domain between the

surrounding houses.

© University of Pretoria

semi-private and the public (the pathway along the channel)

interrupts semi-private social activities.

3.087 The absence of orientating landmarks affects the leg-
ibility of the settlement.
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3.088 Salvaged mattress steel frames, timber, sails and scrap  3.088 3.089
metals were used to create this high street boundary wall.

3.089 This framed opening and triangulated timber gate di-

rectly connects the street to the front yard of the dwelling cov-

ered with a plastic fabric.

Shlezi Street

3.091 Social activities and micro-economic activities are
intertwined along this street where the market spaces
act as thresholds between the public and semi-private
spatial domains.
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3.090 Pedestrians walk in the road because fences and build-
ings encroach onto the unpaved sidewalk. Spaces in front of
permanent houses on the left of the road are also used for
economic activities usually accompanied by social interactions.

3.090

3.093

© University of Pretoria
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3.092 This spaza shop forms part of the boundary fence open-

ing towards the street while encroaching onto the open
space in front of the owner’s house, which is shared by
the toilet. Some spaza shops are positioned in front of
dwellings and accessed through a pedestrian gate from

the street.

3.093 Where there is no street boundary fence, the dwellings

and spaza shops function as thresholds between the
street and open spaces behind the dwellings. Toilets and
the spaza shops become part of the streetscape. Spaza
shops are sometimes attached to a house and connect-
ing open spaces in front of the dwellings for residents to
sit, do their laundry and socialise while watching for

customers.

3.094 Adding more trees along streets could help support some

of the social activities. Paving and storm water drain-
age are also needed on the pavement to encourage
more activities. If more spatial thresholds were inserted
between semi-private and public spaces it could help
to dignify domestic activities like laundry, cooking and

semi-private social interactions.

3.094
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3.095 An example of how a social activity (playing cards) is  3.095
integrated with a micro-economic activity (commercial
sewing) where the channel joins the main storm water
channel along 22" October Drive.

3.096 This front yard contains fruit trees which provide shaded
seating spaces and is separated by a see-through fence.

3.097 This is a tidy open space which invites people to sit. It
contributes positively to the street.

3.098 Micro-scale economic activities are used to separate  3.096
the public spatial domain from the semi-private spatial
domain in front of the dwellings behind the hair salons.

3.097

© University of Pretoria
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3.099

3.099 The location of this spaza shop indicates the
need for proximity and connection to pedestrians
and cars passing by. It is not attached to any house
or boundary fence but is located near selling op-
portunities.

3.100 3.101

3.100 This spaza shop is located in an open space at the in-  3.101 This agglomeration of hair salons and fruit and vegeta-

tersection of a busy pedestrian route and a high-traffic ble spaza shops attracts social activities and adds vi-
road bordering Khutsong Section informal settlement brancy to the street while screening semi-private activi-
and other formal residential areas. ties in front of the houses behind the shops.
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INTERNAL STREETS IN KHUTSONG SECTION

3.102 Laundry activities in front of a T-shaped dwelling with a
covered entrance.

3.103 Laundry and social activities in front of a fenced T-shaped
dwelling with a covered Entrance, located on a busy
pedestrian and vehicular route.

3.104 Laundry and cooking activities in front of a L-shaped
dwelling with a covered entrance along a busy pedes-
trian pathway.

3.105 Laundry activities in open private spaces with trees in
front of a cluster of L-shaped and rectangular build-
ings.

© University of Pretoria
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3.106 3.107

3.106 Laundry activities in an open space in front
of a rectangular corner building which is part of
linear street edge.

3.107 Social activities in shaded pockets of pri-
vate open spaces along a pedestrian pathway.

3.108 3.109 3.108 Laundry activities in front of central open
spaces enclosed by buildings of different sizes and
rectilinear shapes.

3.109 Laundry activities in front of a tree-shaded
private open space linking to other open spaces.

© University of Pretoria
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The analysis reveals that over-development without
planning has caused overcrowding, inadequate so-
cial and economic infrastructure and services and
consequently poor living conditions in informal set-
tlements. The spatial analysis also shows thatin some
instances there is insufficient spatial threshold to sepa-
rate one spatial domain from the other.

It is also clear that the lack of clean and quality
urban open spaces in Khutsong Section limits the
potential for more relationship-building activities to
occur. Strategic addition of urban, landscape, and ar-
chitectural elements and systems can strengthen the
spatial structure of Khutsong Section to ensure an
urban fabric that encourages and supports more re-
lationship-building activities.

The following section will delve into proposed sys-
tems, spatial elements, and activities that may place
Khutsong Section in a strategic position to be a settle-
ment that has growing relationship-building activi-
ties which are integrated into economically and envi-
ronmentally sustainable development.
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2.4 A VISUAL-SPATIAL DESIGN INVESTIGATION
INTRODUCTION

Previous components of this research aimed to pro-
vide appropriate understanding, required to enable
the design and formation of spatial structures that en-
hance social relationship-building activities in African
informal settlements. This understanding that leads
to a design proposal has its focus on the connection
of enclosed spaces and open spaces around buildings,
of the chosen study area of Khutsong Section Infor-
mal Settlement located in Ivory Park, Midrand, Johan-
nesburg, Republic of South Africa (see Addendum 3).

The research method employed to address the de-
sign problem discussed in Chapter 3 is predominately
reliant on visual analytic activities, using sketches to
explore different spatial arrangements that foster spa-
tial connectivity and encourage social activities. The
research will utilise narrative diagrams, drawings,
photographs and models as tools for imaging, pre-
senting and testing the research. This will involve the
testing of appropriate space. Cross-section drawings
shall be used to investigate different spatial structures,
because they can effectively illustrate how social con-
nections are interconnected with the space of places
and space of flows. The visually-based investigation
will be informed by the theoretical context in Part 1,
the precedent studies in and the site analysis of the
study area in the previous sections of Part 2.

© University of Pretoria

4.001 Khutsong Section is strategically lo-
cated in an area with good vehicular access

and transportation networks.

Freedom Dr l %

22nd October Dr
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A VISUAL-SPATIAL INVESTIGATION THROUGH

DRAWINGS AND COMPUTER-GENERATED MODELS

URBAN SCALE EXPLORATION

4.002
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4.002 The main design strategy is to create transitional spaces
that will limit the horizontal growth of Khutsong Section
in order to encourage vertical growth to achieve high
densities and a more liveable settlement.

4.003 Once vertical growth occurs, open pockets of spaces
around buildings can be used for pocket parks, recy-
cling stations, and economic and social activities.

4.003
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4.004 Once vertical growth occurs, open pockets of spaces around buildings can be used for 4.004
pocket parks, recycling stations, and economic and social activities.

4.005 The need exists to limit horizontal growth in order to preserve open public spaces. Hence,
vertical growth may be encouraged to help achieve high residential densities while ensur-
ing that there are sufficient amenities, services, and infrastructure for all households.

4.006 Inserting a two-storey linear urban spatial spinal cord through the informal settlement as
enabling infrastructure could allow the easy flow of pedestrians, goods and services while
strengthening the spatial structure and legibility of the urban fabric.

4.005 4.006
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4.007 Vertical spatial growth could also allow more land-
scaping to be inserted into the open public spaces around
existing houses. By adding trees, retention ponds, con-
structed wetlands and paving, open spaces may improve
the quality of the urban space in general.

4.008 High-density housing may be achieved along with high-
quality urban spaces by articulating open spaces around
buildings.

4.009 This design infervention aims to create a fine-grained
fabric for the informal settlement, while introducing spa-
tial thresholds that define the change from public spa-
tial domain in open public spaces and streets, to semi-
public and semi-private spaces that lead to individual
houses.

4.009
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4.010

4.011a

4.010 The analysis of the spatial
structure of Khutsong Section shows
that there is a need to insert spatial
thresholds in some areas to dignify
the transition from one spatial do-
main to the next.

4.011a-4.011b Developing densi-
fication and upgrading scheme for
informal settlements with a site-spe-
cific building code for Khutsong
Section could ensure sustainable ur-

ban regeneration.

© University of Pretoria

Developing
densification
and upgrading
scheme for in-
formal settle-
ments with a
site-specific
building code
for Khutsong
Section could
ensure sustain-
able urban re-
generation.
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4.011b
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4.012 This layout highlights existing pathways, with in-

serted rectangular forms imitating the existing urban
fabric of Khutsong Section informal settlement. The aim
of this approach is to achieve a subtle urban spatial

quality using the existing spatial structure.
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4.013 This layout shows the strong
visual impact of inserting new
buildings (coloured in red and or-
ange) along the street edges of
clusters. This solution is intrusive
because the size of proposed buil-
dings dominates the existing spa-
tial structure and will require that
some of the existing houses be de-
molished to make enough space
for the intervention; therefore fur-
ther design explorations will aim

for more subtle design interven-

tions.
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4.014 4.015

4.014 In this solution, double-storey buildings that accommodate educational and economic activi-
ties are inserted along the street at the centre of the settlement, after which small buildings are
inserted at existing dumping sites. Trees are also inserted along existing streets to improve the
quality of public spaces.

4.015 This design option shows the spatial effect of adding a second fractal pathway above the exist-
ing urban fabric. This pathway is used for urban agriculture and the harvesting of solar power

and rainwater, a solution which is also visually invasive in the existing urban fabric.
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4.016 In order to avoid invasive forms that visually dominate

the existing urban form, a fragmental approach is used in this

design option. Pockets of open spaces and new building forms
proportional to the existing ones are inserted in a manner
similar to the existing urban layout to achieve a subtle new
development. Forms are juxtaposed by imitating the way resi-
dents add new houses within the informal settlement. The
design focuses on improving mainly the open urban spaces.
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4.019 Trees and paving can be used to define the edges
of open spaces around existing buildings so as to im-
prove the spatial legibility, coherence and continuity of
Khutsong Section’s spatial structure.
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4.020 Allocating individual plots (coloured in yellow, blue and green) based
on the existing public open spaces, pedestrian and vehicular routes (col-
oured in black), and open semi-private spaces (coloured in red) can help
release the potential for self-improvement of houses and open spaces.
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4.021 This drawing shows the visual impact of inserting new buildings (coloured
in blue and yellow) along the street edges of clusters. This solution is invasive
because the proposed linear buildings are larger than existing houses and will
require some demolition and the removal of residents from some of the houses,
thus disrupting some of the existing relationship-building activities; therefore
further design explorations will aim for more subtle design interventions.
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add public
facilities,
improve
the quality
of outdoor
spaces, and
define the
edges of

streets

4.022 Intervening only in existing open spaces so as to add public facilities, improve
the quality of outdoor spaces, and define the edges of streets and public spaces can be

achieved using and articulating minimally invasive urban forms and elements.
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4.023 This option aims to insert two-storey buildings as fragments in different open

spaces and along busy streets, while also inserting gathering spaces and service

systems in between existing structures in a more context specific manner.
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"Fs »

4.024-4.027 The added buildings and urban elements are responsive to site-specific conditions of the streets, open spaces and buildings of Khutsong
Section. Further articulation of the proportions and sizing of the proposed forms can improve the legibility and coherence of the settlement.
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4.028-4.031

Proposed urban elements and forms (rendered in grey) are
related to existing buildings to strengthen the enclosure of open
spaces, legibility, coherence, continuity, complexity, memor-
ability, tidiness, linkages and transparency between buildings,
open spaces and streets.
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4.032-4.033

This design option shows the effect of adding a second fractal path-
way above the existing urban fabric. This pathway can be used for
urban agriculture and the harvesting of solar power and rainwater.
This solution is also visually invasive but creates spatial linkages,
coherence and continuity in the existing urban fabric.
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4.034

In this solution the double-storey buildings are inserted along
the street located at the centre of the settlement and accom-
modate educational and economic activities. Small buildings
are inserted on existing dumping sites. Trees are also inserted
along existing streets to improve the quality of public spaces.
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4.035 This design option shows the visual impact of the
second storeys inserted over existing buildings.
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STREET-SCALE SPATIAL EXPLORATION

e 4.036 4.037 4.038
Activities in space

4.036 Activities like arts and cratfts, storytelling, music, cook-  4.037 Retail activities could also be arranged in interconnect-  4.038 Urban agricultural activities could be arranged in inter-
ing, eco-learning, eco-entertainment and other cultural ing spaces within the settlement. connecting spaces within the settlement in a manner
activities could be arranged in interconnecting spaces that improves urban spatial quality.
within the settlement.
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4.040

4.040 Vertical spatial planes, columns and trees could be used to create spaces where people

e

- 1N can gather. Semi-enclosed spaces support semi-private and semi-public activities. Vertical spa-
| e PECEL CRE
¥

tial planes, columns and trees should be articulated by inserting openings, seating and finishes

that serve as means to filter private and semi-private activities from public activities.

4.039 Sports and leisure activities could be arranged in interconnecting spaces
within the settlement in @ manner that improves the urban spatial quality of
the settlement.
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4.041 4.041 Open spaces in the settlement can be designed to inte-  4.042
grate social activities with micro-scale economic activi-
ties.

4.042 Community gathering spaces can be created by ma-
nipulating vertical spatial elements and trees to provide
enclosure. The horizontal spatial plane can be articu-
lated with seating, steps and platforms.

Open spaces in the settlement can be
designed to integrate social activities
with micro-scale economic activities.
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4.043 4.045 4.047

4.044 4.046

Spatial structure & theshold articulations

4.043-4.044

Vertical spatial planes could be inserted between existing semi-
private social gathering places in order to screen noise and
provide a degree of privacy from adjacent busy streets and
open public spaces.

4.045-4.046

Linearly arranged trees, walls and other vertical physical ele-
ments can be used to enclose pockets of green and agricul-
tural open spaces.

4.047

Adding first floor levels with balconies above existing dwellings
in Khutsong Section can provide shaded spaces that can be

used for social and micro-scale economic activities.
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4.048 4.049

4.051

4.048-4.052

Tidiness and memorability can be achieved by paving
and adding seating, street furniture, vertical space-
defining elements and trees in open spaces and streets
of Khutsong Section informal settlement.

paving and adding seating, street furniture,
vertical space-defining elements and trees
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4.050
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4.053-4.054 New buildings can be articulated to en-
close urban spaces and frame openings to act as gate-
ways that connect open spaces.
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A variety of
thresholds are
inserted to sepa-
rate semi-private
activities from
public activities.

4.056

4.055

© University of Pretoria
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Small buildings and
partially enclosed open
spaces that are propor-

tional to existing building
forms are inserted in a
manner similar to the
existing urban layout to
achieve a subtle
new development.

4.055-4.058

In order to avoid invasive forms that visually dominate the existing urban form, a fragmen-
tal approach is used in this design option. Small buildings and partially enclosed open
spaces that are proportional to existing building forms are inserted in a manner similar to
the existing urban layout to achieve a subtle new development. Forms are juxtaposed by
imitating the way residents add new houses within the informal settlement. A variety of

thresholds are inserted to separate semi-private activities from public activities.
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4.059 4.060

4.061

4.059 In order to maintain spatial transparency and linkages, vertical
walls used to define spatial thresholds have openings that align with doors,
windows, gates and front yards of existing dwellings.

4.060 Simple vertical and horizontal spatial planes may be used to cre-
ate thresholds between spatial domains used for a variety of activities.
4.061 Introducing vertical urban forms in the spatial structure of Khutsong
Section can ease navigation and improve the spatial congnition of pe-

destrians.
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4.062 4.062-4.066
Screen walls with seating and trees can be used to partially enclose pockets of
spaces fo attract social and micro-scale economic activities along streets, while

screening semi-private activities in the front yards of dwellings and acting as

firewalls to guard against the spread of fire.

4.065

4.063

© University of Pretoria
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4.064 4.066

partially enclose
pockets of spaces

4.062-4.066

Screen walls with seating and trees can be used to partially enclose pockets of spaces to attract social and
micro-scale economic activities along streets, while screening semi-private activities in the front yards of
dwellings and acting as firewalls to guard against the spread of fire.
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4.06

4.068 4.067-4.071

Threshold and open
space design principles
to be applied in further

spatial explorations.

© University of Pretoria



Padt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Q= YUNIBESITHI YA PRETORIA

236 — EMMANUEL NKAMBULE PART 2: RESEARCH

4.070 4.071

4.067-4.071
Threshold and open space design principles to be applied in
further spatial explorations.
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4.072

4.072-4.074

Existing pedestrian and vehicular routes can be used for circu-
lating services and providing minimally invasive amenities so
as fo enable self- improvement of houses and the growth of

micro-scale economic activities.

Minimally invasive spatial interventions

4.073

4.074
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4.076

4.075 Inserting pre-fabricated structural components to upgrade the existing fractal
pathways within Khutsong Section may help to simplify the construction process,
because there are few roads wide enough to give access to construction vehicles.
4.076 Minimally invasive spatial interventions could be achieved by elevating
proposed structures by using columns so as to add new spatial layers without de-
molishing existing dwellings.



4.077 Minimally invasive spatial interventions could be
achieved by proposing movable and light-weight space-
defining elements that can be relocated and re-used as
the informal settlement transforms and develops.

4.078

P
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4.079

Vertical green walls,
raised walkways
and roofs can be

used to make streets

more attractive.
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4.080

4.078-4.080

Lightweight structures can be used to create spaces, support
solar panels for energy production, carry planters for food pro-
duction, and to harvest rain water. Adding green roofs, seat-
ing, paved pathways, drainage and service channels, and cre-
ating a continuous block edge (indicated by red lines) along
streets may help to beautify the public spaces of the informal
settlement. Layers of vertical and horizontal spatial thresholds
can be used to densify and diversify activities occurring in the
open spaces of Khutsong Section. Vertical green walls, raised
walkways and roofs can be used to make streets more attrac-

tive and usable by accommodating social activities.
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4.081 4.082

4.081 Inserting trees and rainwater-harvesting systems around 4.082 The use of a structure and infill system could help to simplify the construction
existing houses could result in a green and sustainable process during the upgrade of the informal settlement. Lightweight structures
open urban space that helps to blend new buildings equipped with solar panels and rainwater collection tanks could be prefabricated
and urban elements with existing shacks. and then transported to Khutsong where they can be connected to existing houses.

4.083 A lightweight steel structural system with pre-cast concrete components
may ease the construction process. Steel components of the system may be trans-
ported and erected more easily and quickly than masonry construction.

4.084 The insertion of a double-storey building and lightweight structures for
micro-scale economic activities provides shaded spaces. Seating can be inserted
to support social activities at ground level.

© University of Pretoria
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4.083 4.084

© University of Pretoria
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A simple steel
butterfly shed
can be used for
the parking of
movable double-
storey rooms.

4.086 4.087

4.085

4.085-4.088

A simple steel butterfly shed can be used for the parking of mov-
able double-storey rooms while allowing a variety of activities
when the containers have been removed. Lightweight steel stair
systems could be connected and disconnected as required.
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4.089 4.090

4.089 By improving the edges of open spaces and streets using lightweight and
demountable structures, the urban fabric and network of open urban spaces in
Khutsong Section can enable social and economic activities.

4.090 This structural system reduces the footprint of the new building while providing
shaded space below which could be used for economic activities. Vegetation

could be used to reduce the visual impact of the structural steel forms.
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4.091-4.093 Steel elevated walkway structures could be used
for urban agriculture and the harvesting of solar power and

rainwater, while providing walking and seating space above
the existing houses in the informal settlement.
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4.095

4.094-4.096
These demountable and movable spatial elements can

be used to strengthen the coherence, continuity, legibil-
ity, tidiness, memorability and complexity of the urban
spatial structure of Khutsong Section.
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Integrative spatial interventions

4.097 4.098

© University of Pretoria
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4.099 4.097-4.099
Improved central spaces enclosed by clusters of buildings can
be interconnected by paved pathways or roads and plantings,
and though information and telecommunication network in-

frastructures.
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4.100 4.100 Vertical spatial growth could help achieve high densities (top image) (Author, 2013). Open
urban spaces could be used for swimming pools, games areas and play areas for children (second
from top). Urban agricultural activities may play a vital role in achieving a sustainable informal
settlement (second from bottom). Amenities like small post offices and satellite government services
could also be inserted into some of the open urban spaces within the settlement (bottom). These
spaces that support a variety of activities should be well connected through a series of thresholds
(indicated with red arrows) that signify and demarcate private, semi-private and public activities.

4.102

4.101

© University of Pretoria
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4.101-4.104

Inserting two-storey buildings at the edges of the settle-
ment could help to attract business and integrate
Khutsong Section with the surrounding formal housing
in Ivory Park. Local learning and production activities re-
quire a good flow of services, goods, people and knowl-
edge to and from different parts of the settlement.

4.103

4.104
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4.105-4.106 Spatial and infrastructural interventions can serve

s s e oo, SP@tial thresholds by using low walls,

Inserting spatial thresholds by using low walls, seating, level
changes and trees may help to create a spatial structure that °
supports and integrates social and economic activities in ur- Seatlng’ level Changes and trees

ban spaces of the settlement.

4.105 4.106

© University of Pretoria
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4.107 4.108

4.107 Mobile steel seating structures could be used in integrated open public spaces for commu-
nity and other social gatherings. This mobile structure can be easily integrated with urban
open spaces.

4.108 Open spaces can be improved for social gatherings,
defined by using vertical spatial planes and vegetation
to attract people to them. Semi-public communal space
may need thresholds that separate it from public spaces

mObile Steel Seating Structures ::gogi:;:;;ncouroge semi-public relationship-build-
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4.109

© University of Pretoria



Prefabricated
and
demountable
kitchen
and
bathroom
units
can be
added
to
existing
shacks.
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4.112

4.109-4.112 Prefabricated and demountable kitchen and bathroom units can
be added to existing shacks so as to provide services and better define open
spaces. Green infrastructure can be added to the existing streets and open spaces
around existing dwellings. Vertical spatial growth would allow enough space at
ground level for micro-scale economic activities which would promote social
connections. Facilities for an education program can be located on the first floor,
while economic activities can take place on the ground floor, where sellers can
have a direct connection with buyers.
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4.113-4.114 Elevating proposed buil-
dings for residential and public use

above existing dwellings can make it
easier to regenerate the informal set-
tlement at ground level without relo-
cating residents. Integrating grey-wa-
ter recycling, greenery, and rainwater
and solar harvesting systems within
the form can produce an enriching ur-
ban environment.
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4.115 4.116

Integrative systems interventions

4.115-4.117 The spatial structure of Khutsong Section can be improved by providing light-
weight and responsive site-specific infrastructure in open spaces and streets. The collection,
sorting and packaging of solid waste can be done at recycling stations linked to paved path-
ways within the settlement. Rainwater can be harvested and used in urban agriculture to
irrigate vegetable gardens.
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4.117

The spatial struc-
ture of Khutsong
Section can be
improved by pro-
viding lightweight
and responsive
site-specific infra-
structure in open

spaces and streets.

IIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIII

© University of Pretoria



Pt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Qe YUNIBESITHI YA PRETORIA

2.4: A VISUAL-SPATIAL DESIGN INVESTIGATION — 257

4.118 4.119

4.118-4.119 Steel structures can be integrated with constructed wetlands,
water recycling facilities, and urban agriculture. Water recycling systems, rain-
water harvesting, urban agriculture, and mobile tuck shops can be integrated
to create a thriving and resilient informal settlement.
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4.120 4.120 The recycling of solid waste could be
organised and managed by residents in or-
der to generate income for the individuals
participating in the recycling programme.

4.122

4.121

4.121-4.128 After the network of pedes-
trian and vehicular routes has been paved,
mobile street furniture, housing units and
other elements can easily be transported
to wherever they are needed within the set-
tlement. Designing for better mobility can
ensure better living conditions throughout
the different phases of transformation and
development in Khutsong Section.
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4.123 4.124

Designing for better mobility can ensure better living conditions throughout the
different phases of transformation and development in Khutsong Section.
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4.121-4.128 After the network of pedestrian and vehicular routes has been paved, 4.127
mobile street furniture, housing units and other elements can easily be transported to
wherever they are needed within the settlement. Designing for better mobility can ensure

better living conditions throughout the different phases of transformation and develop-
ment in Khutsong Section.

4.125

4.126
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CONCLUSION:
Design
invesitgation
outcomes

The visual research began by responding to existing
fractal pathways, spatial zones (houses and spaza
shops), food gardens, water collection points, trees,
community gathering space, toilets, waste collection
points, poor economic conditions, low levels of edu-
cation and relationship-building activities.

The design response for each of these aspects re-
sulted to a range of socio-spatial solutions which will
be integrated to form a holistic and consolidated de-
sign solution. Through this design investigation, ver-
tical spatial planes are used to provide transitions from
semi-private to public spatial domains. These transi-
tions provide seating, trees, shops, gates, shaded
spaces and limited visual connections between semi-
private and public spatial domains.

The design solutions will be refined to be an inte-
grated and consolidated design proposal for Khut-
song Section.
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PART 3
Research outcomes

3.1 A SPECIFIC SOLUTION CONSOLIDATED BY

VISUAL-SPATIAL DESIGN

The main aim of this research was to explore visu-
ally-based research techniques to solve urban socio-
spatial problems in informal settlements, using
Khutsong Section informal settlement as a vehicle.
This process began by establishing a theoretical, physi-
cal and methodological context for the study. Creat-
ing a context helped to establish design motifs, con-
straints and procedural means for achieving the main
aim of the study. Thereafter, a visual narrative of the
visual researcher’s childhood socio-spatial memories
in African settlements and his developed architectural
visual research capabilities were used to establish a
background and direction for the visual research proc-
ess. A visual analysis of precedents and the study area
was then conducted to formulate a design problem
and design parameters so as to justify and inform the
spatial design process that was to follow. The visual
research and spatial design processes were focused
on creating enabling urban environments by trans-
forming and connecting existing private residences,
private open spaces, and urban open spaces in
Khutsong Section.

The architectural visual research was applied us-
ing Khutsong Section as a means to understand spe-
cific existing spatial and non-spatial attributes of
streets and spatial arrangements in informal settle-
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ments. Each street and open space in an informal set-
tlement is unique and possesses specific characteris-
tics. The existing layers of pedestrian and vehicular
movement routes, the water supply system, shops,
dumping spots, open spaces, food gardens, trees,
fences, and footprints of houses were taken apart so
that each design investigation could address them.
Through the visual-spatial design investigation, the
visual researcher addressed the disadvantages and
explored the advantages of these layers. Thereafter,
the layers and the associated range of design solu-
tions were re-assembled and integrated to create a
consolidated system of spaces. The consolidated de-

© University of Pretoria

5.001

sign solution and further modifications to the urban
layout are shown in the following graphical repre-
sentation.

5.001 Paved fractal pedestrian and vehicular routes within
Khutsong Section connect to the main roads: 22 Oc-
tober Drive and Freedom Drive.

5.002 Individual plots are allocated and new buildings and
trees are proposed based on existing spatial arrange-
ments so as fo increase spatial legibility, continuity, co-
herence, memorability, linkages, transparency, tidiness
and integrated social and economic activities and ena-

bling urban environments.
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A VISUAL-SPATIAL REPRESENTATION
OF THE DESIGN SOLUTION

5.002

design solution for Khutsong Section
new buildings
and trees are
proposed based
on existing
spatial
arrangements
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5.003 Khutsong Section integrated and consolidated upgrading proposal: Layout drawings. Shops are coloured
yellow and the spaces used for recycling and community gatherings are coloured red. These lines of shops serve

as semi-public spatial domains separating semi-private spaces from public spaces. This responsive design ap-
proach strengthens the existing fractal pathway structure by integrating trees, seating, paved areas, water collec-
tion systems, food gardens, existing houses and shops, waste collection points, urban elements, and community
and educational facilities into a holistic design intervention. The aim is to express the identity of place and
community values of Khutsong Section by creating aesthetic appeal, utility and functionality, while increasing
opportunities for relationship-building activities which are integrated with educational and economic activities.
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5.004 Added buildings along the edges of streets help
strengthen the legibility and coherence of the urban spa-
tial structure of Khutsong Section. The section drawings
show the use of small shops, vertical spatial planes, re-
cycling stations, seating, trees and low walls to create a
connection between semi-private spatial domains and
public spatial domains.

© University of Pretoria
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5.005
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5.006

5.008
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5.007

5.005-5.010

Recycling stations for water and solid waste are articu-
lated to function as landmarks and gateways in order to
provide legibility within the settlement. Linear thresholds,
lines of small shops, trees, seating and low walls are
used to connect semi-private spatial domains to public
spatial domains.
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5.009 5.010

Recycling stations for water and
Recycling stofions for water and solid waste are arficulated fo SOhd Waste are articulated tO funC_

function as landmarks and gateways in order to provide leg-
ibility within the settlement. Linear thresholds, lines of small

shops, frees, seating and low walls are used fo connect semi- tl()n as landmarks and gateways.

private spatial domains to public spatial domains.
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5.011 The resulting urban spaces enable micro-scale

economic activities, micro-scale urban agriculture, mi-
cro-scale waste recycling, social activities, community

gatherings and educational activities.
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5.012
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5.013 5.012-5.013
Educational, economic and social activities can be inte-
grated along the busiest streets, which can also be used
for the circulation of services and to connect to recycling
stations proposed at existing dumping sites.

© University of Pretoria
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5.014-5.015

Mobile waterless toilets, stairs and planters can be used to promote the quality of life in
the settlement, closing the gap in service delivery. Mobile structures for different uses
can be used on paved transportation networks with good access and service connec-
tion points into which they can be plugged to support social and economic activities.

5.014
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5.015
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5.016 5.018 5.016-5.020
Allocation of title-deed private plots to residents can stimulate
the local economy within Khutsong Section because of mar-
ket-driven property values and sales. These drawings show dif-
ferent options for plot allocation layouts.

The existing informal boundary lines demarcating spaces
claimed by owners of existing dwellings shown in images 5.016
to 5.017 are contrasted with images 5.018 to 5.020 which
depict rigid layouts of plots. The latter lacks the complexity and
variety present in the former.

Further urban layout proposals

for Khutsong Section

5.017 5.019 5.020
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5.021 5.022

5.021 Strategic spatial positions and interventions for the Khutsong Section up-
grading proposal.
5.022 A picture of a model for the Khutsong Section upgrading proposal.
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5.023-5.027 Pictures of the model for the repre-
sentation of the final spatial design solution for
the Khutsong Section upgrading proposal.
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5.023-5.027 Pictures of the model for the representa-
tion of the final spatial design solution for the Khutsong
Section upgrading proposal.
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5.028

5.028 A graphical illustration of the final spatial design
solution for the Khutsong Section upgrading proposal.
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DESIGN IMPLEMENTATION PHASES

Implementing this proposal would result in new and
improved technical skills and knowledge, increased
income-generating capacities, and greater public
awareness at community and national levels. The
proposal addresses the triple-bottom-line leading to
social, economic and environmental development
and returns by: improving open spaces which can be
used for relationship-building activities in order to
strengthen social ties within the community; provid-
ing spaces for community gatherings, ICTs services and
educational activities; providing more spaces for mi-
cro scale economic activities; and providing water
management systems, waste management systems,
energy systems, and green infrastructure.

The following proposed design phases are aimed at
enabling more social relationships, micro-economic
activities, and a variety of mixed-use activities (see
Addendum 6 for more details).

Phase 1 - Green infrastructure: Street paving, drainage,
trees, energy needs, urban agriculture, and water and waste
recycling facilities.

Phase 2 - Place-making infrastructure: Threshold boun-
daries, gateways, landmarks, seating, more trees, civic
space, small shops and fragments of communal facilities.
Phase3 - Social infrastructure: Education centres, informa-
tion centres, ICT centres, and infrastructure identified over

time.

PHASES 1 & 2 OF THE CONSOLIDATED DESIGN SOLU-
TION FOR KHUTSONG SECTION

The aim of these phases is to offer numerous micro-
scale integrated and diverse opportunities and inter-
est areas for locals within each neighbourhood. Pub-
lic spaces represent the space of flows that facilitates
and connects these opportunities with the occupants
in their vicinity. This is done in accordance with the
following aspects:

1. Connections: Small pathways connect to medium
pathways which connect to the main roads that feed
into the settlement. Movement of people, goods and
services flows through the hierarchical transportation
network. Spaces between individual dwelling units
and the streets serve as thresholds to connect semi-
private activities to semi-public activities. The fine-
grained urban morphology of informal settlements
increases the permeability of street edges in each ur-
ban block. The progression from public domain, to
semi-public domain, to semi-private domain and to
the private domain could be enabled by inserting
thresholds between spatial domains.

2. Nodes: These are different concentrated zones char-
acterised by unique public activities like micro busi-
nesses, social spots, community gathering spaces, taxi
stops and so on.

© University of Pretoria

3. Landmarks and gateways: Introducing landmarks
and gateways to public spaces would enhance leg-
ibility within an urban morphology. Gateways could
be considered as thresholds between public domains
along the busy main roads and semi-public domains
on medium roads inside a settlement.

4. Energy: Individuals can own small solar panels to
power some of their domestic appliances, like a solar
cooker, a radio, a television etc., and to charge their
cell phones (Jones, 2010: 98). Locals, especially young
people, could produce pedal power for physical ex-
ercise while simultaneously powering, for example,
stages for local events, cinemas and mobile phone
chargers.

In this case, health activities can be integrated with
social activities using ecological means. Hydrogen-
fuelled cell power and biogas may be located at en-
ergy parks to supply each block of six dwelling units.
Biogas units may also be used to produce gas for
cooking and for heating water. Spiral Sun Solar Show-
ers that use coiled pipes to heat water may also be
used.

The key is to integrate these sustainable energy op-
tions with a variety of small economic and social ac-
tivities. These options, instead of a big energy plant
that is owned and operated by an outside company
or the state, separated from the daily activities of the
informal settlement, may ensure a sense of owner-



ship and may make these intermediate technologies
valuable to the locals.

5. Water: Water may be categorised into four types
(Jones, 2010: 181-182): (i) Clear water is potable water
used for drinking only, which is supplied from stand-
pipes or from bulk dispensing tanks. (ii) Blue water
can be used for showering, washing and other con-
tact human activities. A dam, river, tank etc. are the
usual sources of this type. (iii) Grey water is used water
from baths, hand washing basins, showers and any
other washing operations. This type of water contains
no organic contamination. If it is filtered it may be re-
used for non-contact uses, like flushing toilets, irriga-
tion, to extinguish fires, and any other non-contact
activities. (iv) Brown/black water contains silage from
food and effluent from toilets and is directed straight
into sewer drains and septic tanks. Waste water may
be managed by capturing and treating grey water,
using soak ways or a reed bed, and by mechanical
filtering. Rainwater may also be captured and stored
in rainwater tanks. Waterless urinals and toilets may
be used to avoid contamination of clear water.

6. Solid waste: Some of the residents in informal set-
tlements are collecting and separating waste as a
means of creating a living for themselves. The sup-
port infrastructure in the settlement should enable
such individuals and even increase ways of reward-
ing those who participate in such activities (Jones,
2010: 301). Integrating waste collection, separation,
salvage, re-uses, and repurposing with economic and
social activities may ensure sustainability. Organic
waste may be composted and then sold to people who
need compost for their gardens. Alternatively, organic
waste may be used to produce biogas. Educational
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campaigns should be part of the initiative to privatise
and commercialise waste management in the infor-
mal settlement.

7. Re-use: Re-use of recycled materials for building
purposes and for domestic products like sofas, tables,
chairs and so on is common practise in informal set-
tlements. Many dwellings are a collage of different
materials salvaged from construction sites and other
places. Public spaces have a different and unique sense
of place due to the way these materials are put to-
gether in each dwelling unit. This culture of recycling
materials is very strong in informal settlements and
could be celebrated in public spaces.

The following systems, spatial elements, and activi-
ties are proposed for Khutsong Section:

1. Planting and trees: An entire orchard of fruit trees
to be planted in each public space and along trans-
portation networks throughout the settlement. Resi-
dents have already planted different fruit trees at their
homes, which makes the settlement more hospitable.

2. Small-scale agriculture: Spaces for small-scale ag-
riculture and farming to be provided. A variety of
vegetables and crops to be encouraged, and local
small-scale farmers to be provided with continuous
training sessions on improving their harvests.

3. Seating: Seating to be provided under planted trees,
along streets, at water collection points and at other
existing social spaces. These social spaces to be
equipped with braai and food-preparation facilities.
Solar-powered street lights to be provided in existing
social spaces.

© University of Pretoria

4. Fractal pathways: The existing multi-directional,
multiple and organic pathways to be paved. At least
one 500 mm wide and 500 mm deep storm water chan-
nel to be provided that can also accommodate service
pipes and cables along the pathways. Entrances to
main pathways to be given a unique identity to en-
able users to orientate themselves.

5. Small-scale commercial and educational activities:
The upgrade to allow for a variety of home-based
small-scale tuck shops, internet cafes and other small
businesses along pathways. They are to be integrated
and related to public social spaces so that continual
educational programs and mentorships could be or-
ganised and facilitated by settlement and street com-
mittee leaders to empower small-scale businesses.
Local small-scale (for each street) education commit-
tees could also be created. Large and well-established
educational institutions may provide support as the
need arises, and collaborate with the community in
training and implementation programs.

6. Small satellite community halls: Each street to have
small gathering halls with a capacity of about twenty
people. These satellite halls to be positioned at the
entrances of streets and equipped with toilet and
cooking facilities. They will facilitate community meet-
ings, youth activities, church gatherings, educational
programs, mobile libraries, clinics, etc.

7. Water collection spaces: Trees to be planted at com-
munal water taps, providing facilities for seating and
hand-washing of laundry. The water to be channelled
to water recycling systems which will be maintained
by locals in collaboration with the local authority.
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8. Waste water systems: Waste water to flow through
proposed channels along the pathways, be collected
in retention ponds, and then be channelled into con-
structed wetlands and other water-purifying systems.
The purified water to be used to water gardens, plants
and trees. In each street, households can appoint a
person to take responsibility for maintaining the chan-
nels and sort out blockages at an agreed fee.

9. Waste collection: In each street, households could
agree to separate their waste into organics, plastics,
metal and paper, in collaboration with the people who
are already collecting and selling waste to recycling
companies.

Hamdi (2004) suggests that fragments of street-level
enterprises and small organisations in informal set-
tlements can become smart by connecting to city-level,
national-level, and even international-level organisa-
tions. These connections may become more afford-
able and possible through ICTs.

PHASE 3 OF THE CONSOLIDATED DESIGN SOLUTION
FOR KHUTSONG SECTION

After fragmental use zones and spaces have been cre-
ated, fractal transportation networks at different scales
to connect the fragments could be established. The
following network and digital communication infra-
structure can help to increase interaction and support
relationship-building activities (Mitchell, 2003: 95-118;
Dijk, 2006: 130):

1. Telecommunication networks: Activities that can-
not be linked by face to face interaction to be linked
or connected through telecommunication (Mitchell,

Pt
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

PART 3: RESEARCH OUTCOMES

2003: 69). Video conferencing, email, internet, cell
phone messages, social networks (WhatsApp, Mxit,
Facebook etc.) could be used to link individuals, busi-
nesses, organisations and communities. These net-
works interconnect rooms and buildings within the
settlement and also link them to the entire World Wide
Web. Locals to access resources that are at the other
end of the world without leaving their neighbour-
hood.

2. Wireless capability: Support for the small-scale
economy within the settlement to help locals to gain
access to wireless networks provided by existing mo-
bile network service providers. Smart mobile phones
have the potential to connect locals at a more afford-
able and efficient speed. Portable wireless devices to
be used for economic, educational, social and other
purposes.

3. Local support stations: Providing small-scale inter-
net service stations throughout the settlement is nec-
essary for the success of network connectivity. These
stations should preferably be owned by locals who
would assist through the provision of computer and
telecommunication hardware, software, access to sub-
scription services, maintenance, upgrading and repair
services as well as technical consulting (Mitchell, 2003:
74). Locals to be given opportunities to be trained in
small community halls to become tutors and give
training as a business opportunity.

The South African Presidential National Commis-
sion on Information Society and Development (PNC
on ISAD) has revealed its aim to develop e-coopera-
tives ... to become enterprises in Internet cafés and other
ICT-related activities in their area (South Africa Yearbook
2010/2011, 2010: 102). The PNC on ISAD intends to

© University of Pretoria

provide socially excluded citizens with access to ICT
facilities.

4. Delivery services: Local small-scale order-online
service stations to be located all over the settlement.
These stations could also function as collection points
after an order has arrived, similar to the way a post
office functions. They should be owned by locals to
facilitate the flow of goods into the settlement.

5. Strengthened existing social spaces: Khutsong Sec-
tion settlement’s existing social gathering places are
located along transportation networks. These social
spaces could be used for these internet support and
delivery stations. Considering the value of the oral
tradition of notation in African culture, these social
spaces could be rearranged to allow video confer-
encing for educational activities, national government
meetings, and other social gathering events.

6. Products, information and services could be
brought to these already existing social spaces. Local
small businesses could be traced and empowered via
these stations (nodes). These infrastructures may en-
able micro-scale businesses or organisations to have
better opportunities so as to become global entities
by linking to the rest of the global flow of social net-
works and economic opportunities. The facilities pro-
vided are aimed at increasing opportunities for peo-
ple to connect to other people, so that they can ex-
pand their opportunities to find ways of earning more
money by supplying some of the things that the rest
of the community needs or wants.



FINDINGS

New layers were introduced to the existing layers in
order to enrich the identity of place by bringing out
the positive attributes of the open spaces of the set-
tlement. These new layers include paving of existing
routes, strategic positioning of trees, seats, drainage
systems, waste collection systems, spaces for micro
economic activities, shading devices, and walls. The
purpose of these layers is to provide immediate solu-
tions to the needs of the community of Khutsong
while setting up a foundation for future develop-
ments. They are intended to be a light infrastructure
that has minimum disruption in the existing spatial
fabric.

A systems design approach was used to develop a

responsive, integrative, and relevant design solu-

tion.
The solution attempts to reflect the culture of place
and community values by providing site-specific so-
lutions. The resulting aesthetic appeal, utility and
functionality of the design response proposal can help
uplift the civic image of the settlement and cultivate
its cultural identity and social networks. The design
also integrates relationship-building activities with
economic and environmental to ensure sustainability
through innovative design resolutions. These issues
were used in the spatial strategy to form part of the
policy framework for the upgrading of Khutsong Sec-
tion (see addendum 5).

The final integrated and consolidated design solution
proves that a fragmental and fractal urban spatial in-
tervention can improve the urban spatial quality by
using simple forms and components. This design so-
lution helps to cultivate Khutsong Section socio-spa-
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tial potential, support sustainable local economic de-
velopment, and create context-specific sustainable
urban spatial environment. The following findings
were drawn from the research process:

1. The mixed-use, very fine-grained, pedestrian-ori-
entated, fractal and fragmental nature of the urban
fabric of an African informal settlement tends to in-
crease opportunities for social relationship-building
activities. The analysed African rural settlements de-
picted a fractal and fragmental spatial structure con-
sisting of spatial thresholds interconnecting public,
semi-public, semi-private and private spatial domains.
This spatial arrangement promotes different levels of
relationship-building activities in African communi-
ties.

2. These social activities are integrated with economic,
cultural, domestic, political and educational activities.

3. This interconnected nature of the urban fabric of
African informal settlements is ideal for enhancing
social connections.

4. A significant visual and spatial impact can be
achieved by subtly introducing edge and threshold
defining forms in Khutsong Section.

These forms can:

(i) Strengthen hierarchy in the spatial structure of
the settlement to encourage relationship-build-
ing activities to occur in private, semi-private,
semi-public, and public spatial domains.

(ii) Enhance legibility within the urban fabric of the
settlement.

(iii) Accommodate integrated solid waste collection
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stations which are located along with storm and
waste water recycling, which are also near ICTs
infrastructure and energy systems which will sup-
port for the development of the settlement.

(iv) Serve as an enabling infrastructure for in situ
upgrading of the informal settlement.

SUSTAINABILITY

1. Social sustainability will be achieved through the
improvement of open spaces that can support the
creation and maintenance of relationship-building
activities in Khutsong Section. ICTs centres, continu-
ous community participation, education and training
programmes shall help sustain relationship-building
activities in the settlement. The upgrading proposal
shall also contribute towards creating a good civic
image and a cultural identity in Khutsong Section
through the site specific, integrated and consolidated
design solution.

2. Economic sustainability will be achieved through
the provision of enabling infrastructure, services, con-
tinuous training, transportation systems and mobile
components that can support the formation and ex-
pansion of micro scale economic activities in Khutsong
Section. Economic growth and sustainability shall also
result from strong social ties created by vibrant rela-
tionship-building activities. Local residents can also
get an income by collecting and selling solid waste
while helping to keep the settlement clean and func-
tion.

3. Environmental sustainability will be achieved by
the protection and improvement of open spaces
through the insertion of trees, storm water retention
and waste water recycling systems, solid waste col-
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lection, urban agriculture and solar energy harvest-
ing systems. The improvement of the environment
and systems of Khutsong Section shall be integrated
with social and economic activities. The provision of
trees, storm and waste water recycling systems and
the well-organised open spaces can also attract rela-
tionship-building activities. The environment shall
also be equipped with services and enabling infra-
structure which shall sustain economic activities.

3.2 WIDENING THE APPLICABILITY

THEORETICAL APPLICABILITY

This study is useful in furthering an understanding
of social and economic activities and the way they
take place in the spatial construct of informal settle-
ments. The theoretical context used for contextualising
visual research in this study can be applied in the town
planning, urban design and architecture disciplines
so as to generate spatial composition motifs which
can inspire and drive problem-solving processes in
spatial design. Consequently, this understanding can
be of value to those designing urban spaces with bet-
ter human living conditions for the following reasons:

1. The study has applicability in that it encourages
and stimulates discussions about African space, and
about ubuntu as a design motif. It demonstrates how
an African perspective can be of value in the urban
design and architecture disciplines, as an attempt to
highlight the need for native African spatial design
philosophies to be better documented in order to con-
tribute towards the design of improved built envi-
ronments.

2. The study is also useful in that it promotes an inter-
disciplinary approach for solving urban open space
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problems. The sources used in the context of the lit-
erature are taken from a variety of disciplines such as
the social sciences, town planning, urban design, ar-
chitecture and the physical sciences. This is a relevant
approach, since urban design and architectural prob-
lems are complex, multi-layered and multidisciplinary
because they must relate to the way society functions
in the physical environment.

THE SPECIFICS OF VISUAL RESEARCH

In this study it is shown that visual research as a
method has demonstrated potential to be successfully
used as a tool for solving spatial design problems in
the urban design and architecture disciplines. Urban
designers and architects are visual communicators by
the nature of their profession, meaning that they must
have developed discipline-specific skills — a consist-
ent, personal and creative visual language to address
spatial problems. Through drawing from memory, the
researcher was able to explore some African tacit and
indigenous socio-spatial knowledge systems. These
knowledge systems served as design informers and
played an important role in interpreting the selected
precedents and extrapolating design motifs from
them. The researcher also reviewed his architectural
portfolio so as to identify and describe his visual-spa-
tial problem-solving methodology.

Spatial problems in informal settlements and ur-
ban areas have different layers which involve human
activities which occur in specific settings. The appli-
cation of visual illustration was done in a broad spec-
trum of media and communication techniques that
were used to survey and document existing spatial
conditions and multi-layers in urban environments.
The process of surveying and documenting urban
spaces employed the researcher’s skills in observa-

© University of Pretoria

tional drawings, drawings from memory, location and
off-site drawings, and analytical drawings. Conse-
quently, the same visual communication methods can
be used to visually define and analyse urban spatial
problems, a visual understanding of which is funda-
mental if the visual researcher intends to generate
spatial ideas and solutions. Also, a visual and spatial
understanding of the disciplinary and physical con-
texts promotes an appropriate spatial design response
and becomes an informed stimulus for imagination
in the visual researcher’s mind.

Therefore, the visual research method is an effec-
tive way of thinking about, addressing, and solving
spatial problems, compared to using only literature-
based research methods. Visual communication
makes it easier for the researcher to engage with
tacit knowledge systems, formulate spatial design
problems, iteratively solve spatial problems, and
communicate the resulting spatial solutions.
By using visually-based research methods, it is sug-
gested in this study that urban designers and archi-
tects can easily communicate their vision of sustain-
able upgrading to the involved community and other
stakeholders. Visually illustrated urban spatial design
solutions can be used to facilitate community engage-
ment. Through a visually-based engagement with the
process of upgrading, residents of informal settle-
ments may have an opportunity to share experiences,
cement their social relationships, instil environmen-
tal awareness, cultivate micro-economic activities, re-
envision the future, and strengthen their sense of
belonging. In the process of upgrading informal set-
tlements, visual illustrations can be used by urban
designers and architects to communicate:



* the cultural identity of an informal settlement;

* the development of streetscapes, precincts,
parks, gardens and other open spaces;

* the participatory and celebratory experiences of
festivals, gatherings and special events;

* the recognition by the public and private sector
of a urban designer’s and architect’s role in so-
ciety to inspire and challenge a community to-
wards a positive future.

Visual illustration can be used by these design pro-
fessionals to persuade, inform, generate ideas and
communicate sustainable upgrading proposals. This
study values visual assessments by these professions
as socially, economically, culturally, ecologically and
spatially significant research forms. Communities and
the state need us, as urban design and architecture
professionals, to help them make sense of socio-spa-
tial interdependencies and to interpret spatial visions
pictorially.

BROADENING THE UNDERSTANDING

OF A SPECIFIC CONTEXT:

DESIGN GUIDELINES FOR THE UPGRADING

OF INFORMAL SETTLEMENTS

The contexts of the literature, visual-spatial precedent
studies, site analysis and iterative visual-spatial de-
sign process were used to establish a generalised ap-
proach to the context-specific conditions which exist
in informal settlements. Using the visual research
method, the researcher was able to contextualise, re-
search and reflect on current and historical conditions
of liveability in these settlements, and the social, cul-
tural, economic and spatial contexts. Therefore, when
upgrading informal settlements, visual research meth-
ods can be used in specific contexts to:
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* provide an essential reference point to the posi-
tioning of the public image and ‘branding’ of an
informal settlement;

* reinforce and highlight the residents’ historical
roots, cultural heritage and traditions as mani-
fested in space and time;

* enable a spiritual connection between past cul-
tural heritage and present living culture;

* create landmarks, i.e. symbols of recognition and
orientation to help people navigate and encour-
age an experiential journey of informal settle-
ments;

* improve the spatial legibility, coherence, conti-
nuity, tidiness, memorability, complexity, enclo-
sure and transparency of informal settlements;

* unearth and evoke sensorial experiences within
the symbolic realm inherent in people’s cogni-
tive ‘mental maps’;

* promote relationship-building activities by con-
necting space of places to space of flows;

* empower the expression of collective memory by
shaping and manipulating spaces to become
‘places’ of collective significance and ownership
in order to promote a sense of well-being;

* promote reflection, inspiration and celebration;

* challenge perceptions and prejudices; and

* propose better urban open spaces, cultural fa-
cilities, community centres, infrastructure, edu-
cational facilities, communal spaces and meet-
ing places.

The visual-spatial precedent study and site analysis
together broaden understanding of common spatial
features observable in informal settlements; these
were documented through drawings and photo-
graphs to illustrate a pattern of spatial arrangements

© University of Pretoria

3.2: WIDENING THE APPLICABILITY — 283

and how these relate to socio-economic activities. The
graphical representation, documentation, analysis
and interpretation of specific spatial contexts in in-
formal settlements promote better socio-spatial un-
derstanding for urban designers and architects, ena-
bling these design professionals to easily use this
study to assist them to better Tead” and understand
informal settlements so as to be able to produce ap-
propriate design responses in these contexts.

The resulting site-specific solution for Khutsong
Section can have broader applications and be used as
a generic approach in the design disciplines. This is
made possible through the formulation of spatial de-
sign guidelines which can play an important role in
streamlining sound design practices that can be used
by communities, municipalities, town planners, ur-
ban designers and architects. The following guidelines
outline procedures which can be followed to deter-
mine a course of action for sustainable upgrading
projects. These procedures can be related to an up-
grading spatial strategy (see Addenda 4 and 5) so as to
position informal settlements as examples of sustain-
able upgrading.

FRACTAL SPACE OF FLOWS
The urban spatial structure of informal settlements
consists of two main elements: space of flows (waste
dumping spots, water collection points, pedestrian
and vehicular movement routes) and fragments of
space of places (dwellings, shops, semi-private, semi-
public, and public open spaces, and toilets). Then
enabling infrastructure is the third element which can
be introduced in settlements.

The space of flows is like blood arteries and veins
of a human body because they are the conduits
through which the people, goods, services, and in-
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formation are circulated throughout the settlement.
Therefore, the first part of the guidelines will address
the improvement of existing pathways, water, energy
and solid waste dumping spots.

Existing pathways

All existing pathways shall be mapped to record the
traffic flow of pedestrians and vehicles at different
times within the informal settlement. Pathways of a
minimum width of 1 metre on busy routes shall be
identified for paving. In these paved pathways a
drainage channel shall be installed, flowing towards
the lowest point of a junction between zoned clus-
ters of dwellings. The size of these drainage channels
shall be determined by calculating the storm water
flow per zoned cluster of dwellings.

A recycling station and community hall

to serve each cluster

At least one water recycling station shall be provided
for every two clusters at street junctions where storm
water and grey water storage tanks are positioned.
All dumping sites shall be identified and allocated for
solid waste recycling stations, except if such a dump-
ing site is not accessible from a paved pathway. Each
solid waste station shall be equipped with solar pan-
els and a rainwater collection tank, and may be used
by local residents to store, sort, package and sell such
waste as a means of income generation.

A building footprint of a maximum of 18 square
metres shall be permitted for each station. Each sta-
tion shall be equipped with solar panels, play pumps
and rainwater collection tanks with a minimum stor-
age capacity of 5 000 litres, unless rainwater and storm
water calculations require otherwise. There should be
a minimum of 1 000 litres available in storage tanks
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(installed with pressure pumps) at any time of the day
for fire-fighting purposes. The solid waste and water
recycling stations shall be used as landmarks by ar-
ticulating their height, form and finishes to help pe-
destrians orientate themselves within the settlement.
These recycling stations shall also be used for com-
mittee and other community meetings to drive de-
velopment projects and to run training programmes
for each zoned cluster within the informal settlement.

FRAGMENTS OF SPACE OF PLACES

The second part of the guidelines deals with all the
enclosed and open spaces that are connected or adja-
cent to the space of flows. The interventions will ex-
clude the improvement of individual dwelling houses
but include the introduction of thresholds between
open spaces around dwellings and pedestrian and
vehicular movement space, provision of seating, stalls
for micro scale enterprises, trees, and food gardens.

Existing houses

Clusters of a minimum of 5 houses and a maximum
of 70 houses shall be identified and zoned following
the existing fractal pathway structure around them.
Paved pathways shall be used as a means of supply-
ing services and to access each zoned cluster.

Spatial thresholds and domains

Existing fences and invisible boundaries separating
activities at each dwelling shall be identified. Spaces
where domestic activities like laundry, cooking and
other semi-private social activities take place shall be
zoned as semi-private spatial domains. Spaces used
for micro-scale economic activities like tuck shops shall
be zoned as semi-public spatial domains. Linear
spaces used by pedestrians, playing children, vehi-
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cles and for community gatherings shall be zoned as
public spatial domains. Existing fences and dwelling
activity thresholds between semi-private spatial do-
mains and public spatial domains shall be identified
and marked for installation of the spatial threshold
techniques discussed below.

Seating

Seating and low walls of a minimum height of 300
mm and maximum height of 900 mm shall be installed
as thresholds between any semi-private spatial do-
main and any relatively less busy pedestrian path-
way. All such seating and low walls shall have a mini-
mum depth of 400 mm. A minimum of 0.3 linear me-
tres of seating shall be provided for each 3 square
metres of urban plaza areas like community gather-
ing spaces, in front of shops, and on pathways. Seat-
ing with a minimum width of 760 mm shall be acces-
sible from both sides. In order to make provision for
handicapped persons, a minimum of 5 per cent of the
required seating shall have backs atleast 300 mm high
and a minimum seating depth of 355 mm.

Linear spatial thresholds

Where existing pathways of a maximum width of 3
m separate two existing block edges of a zoned clus-
ter, a wall with a minimum height of 3 m shall be in-
stalled with openings aligning with the sizes of doors,
windows and gates of the nearest houses, shops and
block edges. To indicate gateways and thresholds be-
tween one zoned cluster block and the next, such walls
shall be articulated by using height, decorations, open-
ings and finishes reflecting social motifs of the rel-
evant cluster blocks. Such walls may be used for
signage and graffiti only for the purpose of promot-
ing legal products and services offered within the set-



tlement. Such walls shall be arranged in such a way
that they prevent the spread of fire and limit existing
zoned cluster blocks from encroaching onto paved
pathways.

Shop frontages

Where existing shops face an existing pathway adja-
cent to an existing fence or invisible activity bound-
ary located a minimum of 2 m away from a house
located in a zoned cluster, a strip of shops a minimum
of 2 m wide shall be installed on both sides. These
shops shall be installed in such a manner that a con-
tinuous block edge of a zoned cluster is achieved. All
such uses shall be directly accessible from the adja-
cent public space or adjoining arcade. The arrange-
ment of such shops should maximise northern expo-
sure wherever possible.

Except for that portion of a pathway that widens
along a narrow street, a minimum of 50 per cent of
the total frontage of new building walls fronting onto
an open public space, exclusive of such frontage oc-
cupied by existing houses and recycling stations, shall
be allocated for occupancy by retail, service establish-
ments, libraries, museums and art galleries.

Trees

A minimum of one tree of 100mm diameter or more
shall be planted for each 6m of the entire street front-
age bordering two cluster blocks. Such trees shall be
positioned in such a way that a continuous block edge
is formed while shade is provided to seating located
in public open spaces. These trees shall be planted in
at least 5 cubic metres of soil per tree. Existing trees
should be preserved wherever possible unless they
are invasive species or obstructing the quality of open
urban space.
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Existing urban agriculture

Existing urban agriculture and farming activities shall
be preserved and conserved. Such activities shall be
supported by continuous training programmes in
order to ensure their continuity and sustainability.

Existing water collection points

All existing water collection points shall be paved and
equipped with seating and trees complying with the
requirements mentioned above. Drainage channels
from taps shall be linked to channels leading water to
water recycling stations.

ENABLING INFRASTRUCTURE AND SUPPORT

The last component in the guidelines addresses the
need for technology, skilled labour and leadership to
ensure a continued and growing development in in-
formal settlements. This will be done through the
provision of ICT infrastructure, mobile systems that
can be used by micro scale enterprises, and on-going
training and skills-transfer programs.

ICT infrastructure and education

Channels provided in the paved pathways shall be
used for running ICT cables and community halls shall
be equipped with Wi-Fi hot spots. Each community
hall shall have a technical room to be used by an in-
formation technology technician who will be respon-
sible for providing on-going training, assistance, and
management of e-learning, e-trading, and e-govern-
ance for local residents with the support of the De-
partment of Communication and the Department of
Education.

Components
A variety of mobile components shall be custom-de-
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signed and manufactured for the purpose of street
vendor activities within the informal settlement. So-
lar powered cart cars shall be used to transport goods,
waste, and people where roads are too narrow for
vehicles within informal settlements.

Maintenance

Building owners in each zoned cluster shall be respon-
sible for the maintenance of the urban open space,
including, but not limited to, the confinement of per-
mitted obstructions and litter, and the control, care
and replacement of vegetation within the zoning lot
and in the street nearest to their cluster block.

Management

A management committee consisting of local residents
and officials from the local municipality shall be
formed. The responsibility of the committee shall be
to manage services and resources with the help of
block committees, ward committee and the local resi-
dents of informal settlements.

CONCLUSION

A responsive and integrative design approach can be
achieved by using the guidelines outlined above. The
guidelines respond to existing space of places and
space of flows in informal settlements by pointing out
specific actions that can promote sustainable neigh-
bourhoods.
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3.3 FURTHER RESEARCH

The achievements of this study point to the need for
further research on sustainable and affordable ways
of improving informal settlement upgrading, the con-
current and aligned improvement of existing hous-
ing stock and the achievement of efficient tools for
promoting community participation in informal set-
tlements. The following are deemed to be important
to advance knowledge in the field of research:

* Continued collaboration and communication
between the Department of Human Settlements,
Department of Public Works, local municipalities,
South African Bureau of Standards (SABS), archi-
tectural and planning schools in tertiary institu-
tions and the environmental design profession-
als, in order to define the role of planners, urban
designers, architects, and landscape architects in
UISP projects.

* Developing spatial strategies and town planning
schemes that are responsive to and suitable for
informal settlements.

* Finding more visual research approaches to struc-
ture community participation as a tool to share
knowledge, transfer skills, and create an on-go-
ing dialogue between the community, relevant
government departments, and the built-environ-
ment professionals.

The need also exists for further research on the South
African National Standard (SANS 10400-A (2010))
National Building Regulations (NBR) to achieve en-
ergy-efficient buildings, fire protection, structural
safety, and sustainable service systems for informal
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settlements. Informal settlements present numerous
challenges that can be viewed as possibilities and op-
portunities for urban designers and architects to ex-
plore and tap into to create sustainable human settle-
ments.

The research for this study only dealt with interven-
tions that can be made in public and semi-public
spaces in informal settlements; therefore a need ex-
ists to employ visual assessment as a research tool to
investigate sustainable solutions for the improvement
of semi-private open spaces and individual dwelling
units in each cluster in the settlement. The results
should lead to context-specific socio-spatial solutions
that integrate the relationship-building qualities
achieved through this research, with other quantita-
tive and qualitative norms of achieving an appropri-
ate quality of housing with urban density, form and
space ratios, and adequate services and infrastructure.

The development of visually illustrated guidelines
to be used for the improvement of self-help housing
in informal settlements could prove useful when up-
grading these settlements. Further research is neces-
sary for addressing the challenge of land ownership
and how the architectural profession can be struc-
tured to provide its services to community members
in informal settlements. Perhaps the direction of the
research will need to redefine formality and informal-
ity in informal settlements, and help establish poli-
cies that can promote infrastructure provision, hous-
ing and private land ownership through the involve-
ment of the urban design and architectural profes-
sions.

© University of Pretoria
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ADDENDA
1: Research approach

Knowing that causes are connected to effects helps one
make wise decisions and helps one to respond prudently
to life’s circumstances. Reading about political and labour
problems in southern Africa reveals that the price of chro-
mium will rise by implication, resulting in higher prices for
stainless steel and everything made of it. Recognizing that
how a child is treated will affect what type of adult he or
she becomes encourages one to take care of his or her mar-
riage and family.

Everything that people do has consequences, as does
anything that they neglect. People do best by becoming
adept at seeking out context and connection for almost eve-
rything. Visual-spatial precedent studies, site analysis and
design explorations methods will be employed in this re-
search to search for hooks, fasteners or connectors in the
form of relationship-building activities and spaces in infor-
mal settlements. Sets of boundaries within which to be en-
gaged in a visual investigation can help a designer to di-
rect a project and precisely identify the problem or series
of problems that need to be addressed (Noble & Bestley,
2005: 46).

The research methodology selected for this study must
be suitable for creating an informal settlement upgrading
design proposal that is justifiable in terms of the processes
used, can address the research problem and achieve the
research objectives (Noble & Bestley, 2005: 59). A qualita-
tive methodological approach will be used in this study
whereby contextualisation and the creation of urban form
and space will be explored. The researcher, as viewer of the
design product, may also subjectively respond to the visual
forms and the reading of the graphically represented spaces.
Conclusions will be drawn from predominantly qualitative
data to uncover the causality of relationship-building ac-
tivities occurring in informal settlements (Babbie, 2005). The
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collected data will be employed to inquire into and investi-
gate social networks and their spatial implications in Afri-
can settlements.

According to Mouton (2003: 161) ... qualitative (or natural-
istic) evaluation approaches involve the use of predominantly
qualitative research methods to describe and evaluate the perform-
ance of programmes in natural settings, focusing on the process
of implementation rather than on (quantifiable) outcomes. The
qualitative approach helps to uncover the Being as it mani-
fests as a being. The motives or essence of an informal set-
tlement is presented through the unfolding or prevalence
facilitated by technology.

The selected research method will be used as a tool to
understand and learn from the socio-spatial interdepen-
dencies in informal settlements. According to Payne ... The
real challenge for developing countries is to focus on the social
and economic practices that work for the poor on the social prob-
lems and modify official systems of requlations, standards and
procedures to incorporate these, rather than expecting the poor to
adapt to the middle class perspectives of bureaucrats and profes-
sionals. This involves ... examining, and building on, systems of
local finance and livelihood strategies the poor themselves have
developed out of the necessity to improve their lives (2009: 17).

As far as the empirical realm is concerned, validity re-
fers to the extent to which a specific measurement provides
data that relate to commonly accepted meanings of par-
ticular concepts (Babbie, 1995: 123-130). In this study, this
will be achieved by using content validity. Content valid-
ity deals with the degree to which a measure covers the
range of meanings included in the concept.
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ADDENDA
2: Historical approach

In order to learn about and understand the background
and growth of African settlement patterns, a historical re-
search approach will be employed (Silverman, 2001: 16).
This contextual research will inform the designer, focus the
design project, and lay down a strong case upon which
appropriate and useful solutions may be constructed (No-
ble & Bestley, 2005: 125). The author was born and brought
up in informal African settlements. The historical account
will be informed by childhood experiences, education, and
narratives of events gathered from an African community
(Neuman, 2006: 420).

This study is searching for social determinants in the use
of space, and it is difficult to identify and measure social
values. The very attempt of identifying may even alter the
measured values; therefore, since the author grew in up in
an African settlement, the participant-observation experi-
ence will help to moderate the findings. The research ar-
gument will utilise an African relational ontology termed
Ubuntu (I am we; I am because we are; we are because I am; [ am
in you; you are in me) (Chilisa, 2012: 108-109). The Ubuntu
concept was not taught to the author as a course would be
taught in a modern school or college. The word Ubuntu was
rarely mentioned, yet it radiated from many fragmented
daily teachings, examples, corrections and reproofs on how
to forge and maintain relationships with other human be-
ings, both the living and the non-living. There was an em-
phasis on spirituality that is expressed in covenants, love,
and harmony among peoples and communities.

What is seen and what is experienced in our everyday lives is
as likely to be as significant in our understanding and creation of
history as the reading of books or archives (Ashton & Kean, 2009:
7). The use of diverse sources in the writing of history plays
an important role. In this study, local and personal experi-
ences will be connected to material (books or archives) and
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experiences to broaden the author’s understanding of the
past, while challenging and changing the way it is perceived
(Ashton & Kean, 2009: 7).

Following this, references to other authors who have
observed and documented history of Bantu-speaking soci-
eties will balance the biases of the author (Tunstall, 2006).
The visual-spatial background of Bantu-speaking societies
will outline the influence of their social activities and val-
ues in the settlement pattern and spatial use being ob-
served. Perhaps, in this context, causal relationships could
be established as far as spatial construct and social struc-
ture are concerned (O’Leary, 2009). Bantu-speaking com-
munities share similar traits with other sub-Saharan Afri-
can communities. Therefore, the social-spatial analysis will
include examples from some sub-Saharan countries because
informal settlements in South Africa are composed of many
African nationalities.

A historical approach will help to connect the physical
and intangible historical layers that have created the gen-
ius loci of informal settlements (Moughtin, Cuesta, Sarris,
& Signoretta, 1999: 27). The sustainable upgrading spatial
strategy will build on these layers, both visible and invis-
ible, in the spatial construct of settlements. Layers of his-
tory of Khutsong Section informal settlement will be peeled
back in order to uncover hooks and connectors that link
relationship-building activities with spaces in the settle-
ment.

This research method involves studying different types
of content, including text, images, maps, drawings, and so
on, from the past to the present. The disadvantage may be
that frequency of content may be wrongly associated with
significance of content (Kenney, 2009: 8). The ethical issues
to be addressed are the biases of the investigator (Kenney,
2009: 8). These issues will be dealt with by using multiple
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coders who have expertise and who will regularly view the
content of the research (Kenney, 2009: 8).

Moreover, indigenous research methods (Chilisa, 2012)
will also be used to validate the childhood experiences of
the author in African informal settlements. Post-colonial
African indigenous knowledge of relationship-building
activities and spaces could enable designers to bridge the
gap created by colonisation, imperialism and the subjuga-
tion of indigenous knowledge. In African and other com-
munities the following are the characteristics of indigenous
knowledge:

1. Indigenous knowledge is accumulative and represents
generations of experiences, careful observations, and
trial and error experiments;

2. It is dynamic, with new knowledge continuously being
added and external knowledge adapted to suit local
situations;

3. All members of the community, that is, elders, women,
men and children, have indigenous knowledge;

4. The quantity and quality of indigenous knowledge that
an individual possesses will vary according to age, gen-
der, socio-economic status, daily experiences, roles and
responsibilities in the home and the community, and
so on;

5. Indigenous knowledge is stored in people’s memories
and activities and is expressed in stories, songs, folk-
lore, proverbs, dances, myths, cultural values and com-
munity, beliefs, rituals, laws, local language, artefacts,
forms of communication, and organization.

6. Indigenous knowledge is shared and communicated
orally, by specific example, and through cultural prac-
tices such as dances and rituals (Grenier, 1998; Chilisa,
2012: 99).
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3: Geographic and demographic
description of the study area

The Khutsong Section site is registered as a community fa-
cility stand which may be used for a school or clinic pur-
pose (see Table 3.5). However, this site has been occupied
informally for residential purposes. Midrand grows annu-
ally at a rate of 15 per cent. As more people migrate to the
area, social housing developments cannot contain the grow-
ing population. The largest income component for the GDP
of the larger Gauteng province comes from the knowledge
economy, like financial and information institutions
(Gauteng Department of Finance, 2012).

More than 80% of the Midrand population is located in
Ebony Park (Kaalfontein), Rabie Ridge and Ivory Park at
an average population density of 8 261 people per km?,
meaning that 93% of the Midrand population occupies 7%
of the land (an area of approximately 20 km?) (see Table 3.1).
More than a quarter of the population in Ivory Park, Ebony
Park and Rabie Ridge are children below the age of 15 years,
and more than 40% of the population is below the age of 25
years (Aurecon South Africa, 2011: 7-10).

Table 3.1 Ivory Park Population (Aurecon South Africa, 2011: 9).

Table 3.2 Population projections for Ebony Park and Ivory Park
(Aurecon South Africa, 2011: 9).
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Compared to Ebony Park and Rabie Ridge, Ivory Park is
the largest area and has the biggest population (see Table
3.1). The advantages of a densely populated area are in-
creased economic opportunities and more possibilities of
being socially connected. The population in Ivory Park is
estimated to be 182 613, covering Ivory Park, Ebony Park
and Rabie Ridge . This number is projected to grow by 3.2%
a year, inferring that the necessary infrastructure that shall
accommodate the growing population needs to be put in
place. Those who are excluded from benefiting from gov-
ernment social housing projects resort to informal settle-
ments to be closer to economic opportunities. The average
age for Gauteng and the Johannesburg area is 29 years, and
this indicates the inclination of future growth in the study
area as a result of the proportionally younger population
(Statistics South Africa, 2011).

Due to its high unemployment rate and township loca-
tion, the education profile for Ebony Park and Ivory Park is
lower than that of the Johannesburg Metro area as a whole.

Figure 3.1 Education levels (Aurecon South Africa, 2011: 13).
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Nearly 80% of the adult population over 20 years of age
residing in Ivory Park have not completed their secondary
education (see Figure 3.1). The average population in the
area is young, impoverished and unskilled. A study done
in Ivory Park shows most residents are using rental accom-
modation to provide income (Aurecon South Africa, 2011:
11). The area is characterised by mainly informal small-scale
business activities and is experiencing development in the
light industrial manufacturing sector.

Ivory Park’s projected population for 2015 is 159 370,
which may put more pressure on natural resources and
existing infrastructure (see Table 3). However, a growing
population should not be perceived as a negative element
if proper planning and preparation has been put in place
by the State. A growing population is a resource if each in-
dividual gets equal opportunities to empower him or her-
self as to actively participate in the growth of the economy:.
With a projected population increase of 213 762, some
31 149 people (approximately 9 326 dwelling units) shall
be occupying Ivory Park, Ebony Park and Rabie Ridge by
2015 (see Table 3.2).

About 53% of the population of Ebony Park and Ivory
Park is employed and over 65 % of the population earn less
than R850 per month (Community Survey (CS), 2007). Be-
tween 43% and 50% of the population between the ages of
15 and 65 years has no income, and approximately 15% of
the same population sector have a monthly income of be-
tween R 1 and R 1 600 (CS, 2007).

In Ivory Park, the wholesale and retail trades dominate
the local economy by 18.9%, followed by manufacturing at
16%, social and personal services at 12.4%, construction at
11.2%, and financial, insurance, real estate and business serv-
ices at 10.4% (see Tables 3.3 and 3.4). This implies that increas-
ing education opportunities and facilities in Ivory Park may
boost the financial, real estate and business services. In Ivory
Park, Ebony Park and Rabie Ridge about 33.5% of the em-
ployed population are in elementary (lower paid) occupa-
tions, ranging from 16 to 17% are in craft and market related
occupations, followed by approximately 13% in the service
sector and retail and sales positions, 10 to 12% in profes-
sional positions, and lastly 10 to 13% in legal, senior official
and managerial positions (Aurecon South Africa, 2011: 11).
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Table 3.3 Industry sector distribution of the employed population
of Ebony Park and Ivory Park (Aurecon South Africa, 2011: 11).

Table 3.5 The profile of Khutsong Section informal settlement by
Community Organisation Resource centre (CORC) (2012).
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Table 3.4 Industry sector distribution of the employed population
of Ebony Park and Ivory Park (Aurecon South Africa, 2011: 11).



A high unemployment rate, low education standards,
insufficient infrastructure and services, poor housing con-
ditions and a growing population in Ivory Park indicates
that socio-economic conditions may worsen in the future
if the necessary measures are not taken (see Table 3.6). Exist-
ing natural systems like rivers, wetlands, and vegetation
are in danger of degradation because of population growth
and lack of enviro-friendly land development practices. The

Table 3.6 Facilities Calculator — current population of Ivory Park
(Aurecon South Africa, 2011: 28). With an estimated population
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visual research and spatial strategy shall be used to explore
the potential of urban social capital by integrating relation-
ship-building activities with education, micro scale eco-
nomic activities, and enviro-friendly design. The growing
population and existing natural systems and infrastructure
will be used as a support system for proposed spatial and
systems interventions (see Figures 3.2 to 3.5).

of 182 613 one can expect to find the above breakdown of so-
cial and civic infrastructure within the study area.

© University of Pretoria
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Figure 3.2 Residential patterns in Gauteng (City of Johannesburg, 2012).
Similar to informal settlements, formal housing grows along mobility spines.
Transportation networks and infrastructure form a good foundation for city
growth. This principle will be applied at a neighbourhood scale when devel-
oping the Khutsong Section SUSS. The existing routes will be used as a devel-
opment skeleton onto which the space of spaces may connect.
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Figure 3.3 Open spaces in Gauteng (City of Johannesburg, 2012). Khutsong Sec-
tion is located neither on a ridge, nor on a wetland, and thus may be developed
without posing an environmental threat. It is also not located on a protected green
belt. This criterion is important for a sustainable upgrading for Khutsong Section.
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Figure 3.5 The position of Ivory Park in Johannesburg (shown
with a starburst). Khutsong Section is located near Halfway House,
which is an important economic node in Midrand (Google Maps,
2014).

Figure 3.4 Nodes in Gauteng (City of Johannesburg, 2012).
Midrand is classified as a mixed-use node, which has attracted
rural-to-urban immigrants and foreigners.

© University of Pretoria
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SPACE OF FLOWS ANALYSIS: FRACTALS

Figure 3.6 indicates how Khutsong Section relates to regional
connections to national and provincial arterial roads. The
average distance between Ivory Park, where Khutsong is
located, and the nearest national or regional road varies
from 5 to 10 km. Figure 3.7 shows main external and inter-
nal vehicular movement patterns within Ivory Park. The
bulk of external movement routes flowing into Ivory Park
are from Modderfontein Road (west), Olifantsfontein Road
(north) and Andrew Mapheto Drive (south). Internal ve-

Figure 3.6 The regional connectivity of Ivory Park (Aurecon South
Africa, 2011: 49).
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hicular movement flows through local streets into the main
collector roads like Archerfisher Drive and 29* September
Drive. In turn, these roads connect to 21+ August Drive and
Republic Road, enabling the different areas in Ivory Park
to link with mobility roads that connect to surrounding ar-
eas. Figure 3.8 indicates movement patterns of non-motor-
ised transport (NMT) in Ivory Park that mainly occur along
main roads like Archerfisher Drive, 29" September Drive,
21st August Drive and Republic Road. The analysis shows
movement between the main non-motorised generators

Figure 3.7 External and internal vehicular movement in Ivory Park
(Aurecon South Africa, 2011: 47).
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and attractors. Existing transportation networks are car-ori-
ented with insignificant consideration for pedestrian move-
ment. Available public transport types are taxis and buses
and train stations are located away from Khutsong Section.
The visual research shall be used to analyse the existing
transportation networks of the study area to propose pe-
destrian-oriented and cyclists pathways that are well-con-
nected to surrounding roadways and fragments of devel-
opment nodes to form an informal settlement polycentric
urban spatial structure.

Figure 3.8 Internal NMT movement patterns in Ivory Park (Aurecon
South Africa, 2011: 47).



SPACE OF PLACES ANALYSIS: FRAGMENTS

The properties within Ivory Park are either zoned in
alignment with Annexure F of the Less Formal Townships
Establishment Act, 1991 (Act No. 13 of 1991), or the Black
Communities Development Act, 1984 (Act No. 4 of 1984)
(BCDA). Figure 3.9 indicates that the main zoning in the
area is for Residential use, and a major portion of Ivory Park
is zoned for Public Open Space so as to address all the flood
areas and streams flowing through the area. The central
area is zoned for Business and many other smaller Busi-

Figure 3.9 Existing zoning in Ivory Park (Aurecon South
Africa, 2011: 24).
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ness zones are distributed all over the area. The middle and
southern parts of the area are zoned mainly for Educational
uses. Sites that are situated around the existing stream ar-
eas are zoned for Public Open Space, along with a few frag-
ments of smaller sites reserved as small park areas for chil-
dren to play in. The current open space system within Ivory
Park is approximately 260ha of the total 1 920ha area, mean-
ing that 13.5% of the total area is zoned for this land use
besides the various smaller sized stands (see Figures 3.9-
3.11).

Figure 3.10 Land use trip generators in Ivory Park (Aurecon South
Africa, 2011: 46).
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Generous reservations have been made for Community
Facilities in various portions of Ivory Park; Land zoned for
Agriculture was provided for on the eastern, northern,
north-western and southern parts within the area. The
south-western and central part of Ivory Park has large ar-
eas zoned for Special purposes. On the southern and west-
ern sides of the area provision has been made for plots with
a Reservation of Land zoning. Figures 3.7 and 3.8 shows land-
use trip generators between fragments of space of places.
These fragments (land uses) tend to stimulate trips from
neighbouring areas towards Ivory Park. In the morning,
peak-period trips from most of the residential areas of Ivory
Park are generated towards external zones. During the af-

Figure 3.11 Open space areas in Ivory Park shown in green and
white colour (Aurecon South Africa, 2011: 34).
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ternoon peak-period trips are attracted towards residen-
tial areas. The Savemore shop in Rabie Ridge and the Shop-
rite in Ivory Park serve as regional attractors that draw ve-
hicular trips from outside the area.

According to the City of Johannesburg (2012), Midrand
has unique urban characteristics, available amenities and
infrastructure. Khutsong Section is located close to a high-
tech and light-industrial node, with good access to public
transport, shopping malls, and sufficient water supply and
sewer systems. This informal settlement is well located for
an upgrade since it offers access to economic, educational
and job opportunities. These fractals (service infrastructure)
and fragments play a crucial role in supporting a variety of
social relationship-building activities in the area.

CONCLUSION

The existing urban fabric of Ivory Park lacks the qualities of
a compact city because amenities and shopping malls are
difficult to access from Khutsong Section owing to long dis-
tance and lack of sufficient interconnecting pedestrian
routes. The visual research and spatial strategy shall ad-
dress the need of an integrated mix-use development and
a finer urban fabric to increase connectivity and relation-
ship-building activities.
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4: Urban spatial strategy

An urban spatial strategy entails shaping material resources
and regulatory powers in urban development processes by
means of connecting urban dynamics and various stake-
holders (Eucher & McGovern, 2003: 20). Creativity lies at
the core of strategic planning, which encompasses proc-
esses of interactions and consequential effects between dif-
ferent innovative processes (Baycan, 2011: 19; Forte, 2011:
296-99). It is strategy-making focused on urban areas, in-
volving the creation of a conceptual vision of an urban re-
gion and then forming institutional vehicles through which
to develop and maintain the strategic focus. Strategy im-
plies that the calibre of certain decisions and the resultant
actions are considered more important than others for the
purpose of producing structural responses to problems,
challenges, aspirations and diversity.

A new vision for the identified urban region should be
clarified and should indicate key aspects like: identifica-
tion of the scale and distribution of new housing provision;
priorities for the environment; transport; infrastructure;
economic development; agriculture; and waste treatment
and disposal (Anas et al., 1997: 8). An urban spatial strategy
encapsulates technological creativity, which consists of ar-
tistic creativity, scientific creativity, and economic creativ-
ity (Baycan, 2011: 18). A spatial strategy should create places
made for people, well-connected and permeable places,
places of mixed and varied densities, distinctive places, and
sustainable, resilient and robust places (Adams & Tiesdell,
2013: 11).

A strategy ensures that these aspects are integrated into
any new planning framework by local, regional and na-
tional government bodies. The strategy challenges and con-
fronts deeply-held values about places and environments,
affecting property rights, business interests, and movement
patterns of daily life (Eucher & McGovern, 2003: 20). It deals
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with people’s habits with regards to a sustainable lifestyle,
such as waste disposal, energy and water usage, environ-
mental protection, achieving a small urban footprint, and
sacrificing resources for future generations. A strategy has
to do this because it must effect positive change and devel-
opment, and change usually demands that people should
forfeit their comfort zones. Table 4.1 indicates four mean-
ings for strategy, which all emphasise the notion of chang-
ing the status quo by altering the physical structure, creat-
ing new goals, establishing new policies, and presenting a
strong, positive vision for developing urban areas (Healey,
2007: 180).

Table 4.1 The meanings of a strategy (Healey, 2007: 180).



An urban spatial strategy can be defined as the set-apart,
structured and interrelated series of crucial decisions and
actions that result in achieving a clearly stated conceptual
vision through the means of established policies and tacti-
cal choices (Eucher & McGovern, 2003: 19-20).

The institutional work of forming new policy perspec-
tives and ideas helps to ensure that the key aspects of the
urban regional development will be implemented. The
main determinants of urban and regional form are: econ-
omy, culture, environment and politics (Fainstein & Camp-
bell, 1996: 4); therefore, the urban spatial strategy can be
awarded statutory power and can become a legal document.
Through urban policy-making, spatial strategies serve to
identify priorities, cultural and ideological currents, and the
restructuring of economic and social systems (Fainstein &
Campbell, 1996: 2-3).
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5: Proposal for a sustainable upgrading spatial strategy
(SUSS) and a policy framework for informal settlements

SUSTAINABLE UPGRADING OF AN INFORMAL SETTLEMENT
For the SUSS , the concept of upgrading of informal settle-
ments is defined as site-related and place-responsive spa-
tial, service and system manipulations in the public and
private domains of the informal settlement urban fabric,
which would enhance the built and natural environments
and add value to the urban character as well as elevate the
cultural identity of a city through the use of a diverse range
of urban, architectural and landscape forms, services, sys-
tems and design applications (Hamdji, 2010: 5-6).

The upgrading in informal settlements will encompass
private and public spatial domains which will inject vital-
ity into public open spaces. Each aspect of the upgrade will
reflect and/or challenge a relationship with the urban fab-
ric through site-specific interpretation. The upgrade will
extend the capacity of people to engage with a site by add-
ing value through an aesthetic, functional and spatial nar-
rative (Petrescu, 2007: 237-46). The intent and content of
each upgrade phase may consider ‘meaning’ in its entire
social, economic, cultural and environmental context, and
therefore acknowledge the city’s urban fabric and commu-
nity culture. This may take account of people’s habits, be-
liefs, traditions, trading practices and aspirations, and all
that governs their lifestyle and quality of life.

THE VALUE OF UPGRADING INFORMAL SETTLEMENTS
Different practises of upgrading of informal settlements can
be used for achieving the different aspects of the issues out-
lined above. The following section will define the different
practises in order to select the ones that can be used for the
SUSS for informal settlements.

THE PRACTICE OF INFORMAL SETTLEMENT UPGRADING
There are different approaches in terms of origin, influence
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and urban and/or architectural forms that provide a range
of opportunities for creativity and for innovative informal
settlement upgrading works (Awan, Schneider & Till, 2011:
538-9; Salomon, 2013: 435). As practical guidelines, these
concepts and approaches become valuable tools with the
potential to inspire and to better guide the upgrading deci-
sion-making and implementation process.

Slums are considered incubators of the future prospects
of the global city (Rao, 2013: 675). Each upgrading project
presents distinct qualities and features that are best served
by a custom-made approach to design, to project manage-
ment support systems, and to the allocation of resources
(Rao, 2013: 684). The gathering of relevant information to
inform the design brief, the initial planning process, and
the establishment stages are also vital in the appointment
of the right consultants and appropriate construction tech-
niques and products (Kaji-O’Grady, 2012: 152-64). Infor-
mal settlement upgrading projects can be classified under
five interrelated practices (see Table 5.1). Each practice is
dependent upon the circumstances of the relevant/specific
upgrading project. These practices provide a guide to as-
sist with identifying the best approach to the procurement
and commission process for the upgrade.

Table 5.1 Design practices that can be used for the upgrading of
informal settlements:
DESIGN PRACTICE and DESCRIPTION
Urban Design
This involves upgrading by strategic positioning and ar-
ticulation of urban form and space within the site in order
to achieve spaces that have cultural relevance,
sustainability and design resonance. This upgrading ap-
proach is informed by, and integrated with, urban design
elements to enhance the informal settlement’s urban char-
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acter through site analysis and interpretive research
(Adams & Tiesdell, 2013: 11-15). The upgrading works
evolve from a contextual design response to the site's
particular characteristics, spatial qualities and culture.

Collaborative Design

This refers to the upgrading of an informal settlement by
the strategic application of skills and site integration/in-
tervention. It is created through collaborative design proc-
esses to reflect cross-disciplinary design interpretations
(Hamdi, 2010: 85). Collaboratively planned and designed
informal settlement upgrading projects combine the ex-
pertise of any of the following professionals: architects,
urban designers, town planners, environmentalists, land-
scape architects, engineers, artists, graphic designers, and/
or other relevant professionals, to enhance the quality,
sustainability and functionality of private, semi-private,
semi-public, and public spatial domains. Design and sys-
tems inter-relationships strengthen the outcomes.

Architectural Design

This refers to the upgrading of informal settlements that
gains by the spatial and structural design presence of the
architecture and by the formalised design alignments of
the built form (Scruton, 2013: 146). The upgrading projects
integrate architecture with the immediate urban context,
as part of the built environment, through the manipula-
tion of form, functional planning, space use, materials,
textures, colours and scales (Hamdi, 2010: 69-76). The
functional planning and applied design of open urban
space features enhance the architectural structural forms
of the built fabric of an informal settlement, both as inte-
rior and exterior design solutions.

Socially Responsive Design

This refers to the integration of social relationships, his-
torical and local neighbourhood identity references. The
upgrading evolves as a response to, and a reflection or
interpretation of, community culture, and includes re-
sponses to specific social, environmental and cultural is-
sues (Awan et al., 2011: 41-57). As socially responsive
design the upgrading project acknowledges community,
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the distinctive culture of ‘place’ and the diversity of the
social, political and environmental contexts. It involves a
strategic process of community consultation and analysis
combined with interpretative research, and is a means to
facilitate creative relationships between community and
designer. Existing social structures in informal settlements
can initiate and drive projects that benefit the community,
focusing on tenure acquisition and economic growth.

Acupuncture Design

This approach to upgrading gains by a more considered
deliberation of how it is integrated in and responds to the
site, becoming a catalyst for future upgrading projects.
The upgrade is presented as an individual statement, an
isolated object, or an installation on site. Incremental
design interventions are usually done at micro-scale, in
alignment with a grand master plan that ensures inter-
connection between each intervention (Rao, 2013: 682).
It may not necessarily be integrated, but can physically or
conceptually emphasise intervention on the site. As an
intervention it may address and influence the site and/or
manifest purely aesthetic modes and be positioned on the
site as a facilitator for incremental future interventions.
This approach responds to the scale and economic con-
straints of informal settlements (Hamdi, 2010: 201). Mi-
cro-urbanism sites operate within infrastructural networks
which enable them to be flexible in nature (Duong Ba
Wendel, 2013: 544).

Systems Design

This approach to upgrading gains by interrelating and
interconnecting urban form elements, architectural and
landscape elements, services, tfransportation networks, and
land parcels of different uses, in order to form an interde-
pendent and holistic built environment. The upgrade
emerges from existing land uses, and urban, architectural
and landscape elements are layered with new networks
of services and information and telecommunication tech-
nology infrastructure in a systematic manner. Each com-
ponent of the system is sustained by the other compo-
nents that are directly or indirectly linked to it. The proc-
ess involves coordination and integration of site, services
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and structural elements in the conception, design, design
development and procurement processes. Infrastructure
networks respond to micro-urbanism that rejects large-
scale approaches to urban renewal (Duong Ba Wendel,
2013: 544). These networks are vested in ecological de-
sign as their foundational principle, entailing rainwater
collection, systems for the biological treatment of waste,
brise soleils, weather seals, permeability treatment of the
ground for increased water drainage, and solar panels
for energy collection (Duong Ba Wendel, 2013: 545).

CONCLUSION

A systems design method will be adopted as the overall de-
sign approach that will be used to develop the guidelines
for the upgrading of informal settlements. This method will
play a central role in interconnecting the social, cultural,
spatial, functional, technological, infrastructural, environ-
mental and economic aspects of the development. Systems
design can play a central role in achieving a sustainable vi-
sion for informal settlements by integrating social, cultural
and economic activities with the built environment. The
existing and emerging social networks, social spaces, water
networks, services, architectural forms, public open spaces,
urban elements and landscape can be interconnected to
form a sustainable and incremental spatial system.

The advantage of this design approach is its ability to
interrelate service networks, activities, and spaces in a man-
ner that facilitates sustainable livelihoods. Although these
connections can sometimes be chaotic and confusing, iden-
tifying and categorising each part can ensure a sense of
order in the interconnected components. The design proc-
ess will begin with a historical and a context study in order
to respond to specific social, environmental and cultural
issues that are related to the people living in the study area.
This will include drawing from an existing spatial devel-
opment framework for the region where Informal settle-
ments is located, so as to incorporate the inputs of urban
designers, town planners, environmentalists, economists
and engineers. Small-scale design interventions will then
be interconnected to form a sustainable system of spaces,
activities and services.



DESIGN-RELATED FACTORS THAT INFLUENCE

THE SUSTAINABLE UPGRADING SPATIAL STRATEGY

OF INFORMAL SETTLEMENTS

Upgrading projects can contain a variety of stimuli. Such
projects can be inspired by, and give creative design ex-
pression to, concepts that evolve from the following de-
sign-related factors:

FACTOR and DESCRIPTION

The culture of place

The relationships between people and places and their
resonance and associations with, and memories of, spe-
cific locations can evoke distinctive aspects of local cul-
tural and social identity, characteristics, features, values
and community attachments (Brown & Maudin, 2013:
349-53). A place may be defined as the fabric of the char-
acter of the site, the daily activities of people, and the
spatial arrangements that achieve a sense of orientation
and belonging (Susser, 2002: 315). People-responsive up-
grading projects integrate aspects of the culture of habi-
tation into the design intent and content for Informal Set-
tlement Upgrading briefs (Petrescu, 2007: 226-34).

Site specificity

Conceptual relationships, physical alignments and peo-
ple/place considerations of a specific location can inspire
art that responds to the physical dimensions of that loca-
tion, and which interacts with the historical, environmen-
tal and built forms (Forte, 2011: 296-99). The site is in-
fluenced by cultural and social relationships and political
activities (Hamdi, 2010: 160-64). Site responsive design
processes avoid generic design solutions, i.e. designs that
are often directly copied from other contexts and placed
on a site without knitting it with the context.

Informal settlement as Platform /

Informal settlement as City

The commemoration of special times (whims, seasons,
intangible elements that create ‘sets’ and ‘players’), and
celebration of spatial qualities provide the context for tem-
porary site animations and/or permanent site-specific de-
sign interventions and installations that contribute to the
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character of the streets and open public spaces. This leans
on the concept of urban informality that views an infor-
mal settlement as a city system (Rao, 2013: 677).

Cultural Identity

The process of interpreting the culture of daily living and
exploring the social, cultural and aesthetic context of
places can evoke social, historical, political and cultural
themes (Brown & Maudin, 2013: 343). Defining the ‘local
common ground’ to incorporate the unique cultural ele-
ments of the site can present the authentic social and cul-
tural character of an informal settlement and its neigh-
bourhood to facilitate relationship-building activities and
a sense of cultural belonging.

Civic Image

Remembering significant social and/or community events,
celebrating people and places and reflecting on history
can often lead to contemporary insights and expressions
of the civic identity of an informal settlement (Heynen &
Wright, 2013: 41).

Cultural Heritage

Embracing the informal settlement’s cultural heritage and
history through the telling of personal stories using spa-
tial representations can integrate an informal settlement’s
built and natural landscapes with cultural traditions, ex-
periences and collective memory (Diez, 2013: 275).

CONCLUSION

The design-related factors described above will be used to
help focus the spatial strategy to context specific interven-
tions. They will be used to transform spaces in the settle-
ment into places that the residents can relate to and that
enables them to achieve better living standards. The estab-
lishment of the culture of place of informal settlements will
entail identifying cultural practices and spatial arrange-
ments of buildings, materials used to construct structures,
urban elements, and the characteristics of open spaces.
These are akin to cultural identity because the culture of
daily living occurs in a space, which in turn transforms the
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space into a place by imparting cultural meaning to it. The
mapping of social activities within informal settlements will
help to highlight both the culture of place of the settlement
and the cultural identity of the residents. Through this proc-
ess matters related to the civic identity and cultural herit-
age of informal settlements may emerge. Then site
specificity will involve the mapping of existing physical
aspects of informal settlements, including existing build-
ing footprints, vegetation, sun movement, services, path-
ways, and other spatial features. This process will help to
link the physical context of informal settlements with its
metaphysical context by employing the design forms and
interpretations discussed below.

DIVERSITY OF EXPRESSION OF DESIGN FORMS

AND INTERPRETATIONS

The SUSS will engage with a variety of individual design
forms and a multiplicity of cross-disciplinary interpreta-
tions. These include the design forms shown below:

DESIGN FORM and DESCRIPTION

Landscape Design

Green infrastructure, landmark statements and interpre-
tations such as land art, landscape as earth works, and
landscape design elements like trees and vegetation to
enhance the quality of the urban open space (Reid, 2007:
1-5).

Functional Design

Waste water recycling systems, solid waste recycling sys-
tems, water taps, telecommunication systems, street fur-
niture, lighting, solar and other energy harvesting sys-
tems, and traders’ mobile stalls (Scruton, 2013: 34-5).

Applied Design
Paving, pathways, floors, walls, windows, doors, stairways,
seating, shading structures, fencing and garden features.

Signage as a ‘place-making’ tool
Graphic text, lighting design, industrial artefacts re-inter-
preted as art, and industrial design.
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Animation

Site responsive, spatial and interactive movement patterns,
performance, music, dance, theatre, sound, light and art
projections (Awan et al., 2011: 100).

Visual art

Sculpture, painting, billboards, screens, photography, dig-
ital prints, industrial design installations, and writing/ text
work (Awan et al., 2011: 100).

Multimedia

Reflections and responses as actual or virtual reality, us-
ing digital imagery, film, video, photography and cyber-
netics (Awan et al., 2011: 100).

CONCLUSION

Once the contextual and cultural aspects of informal set-
tlements have been identified, they will be interpreted and
expressed through design. Existing pathways, services,
landscapes, social and economic activity nodes and build-
ing footprints will form the base from which the urban and
landscape design can emerge and evolve. The primary de-
sign forms and expressions will be applied design, func-
tional design and landscape design. These elements can
play a vital role in revealing and expressing the culture of
place in the settlement. Places can then be created by alter-
ing, re-ordering, and re-arranging the features of the spaces
of Informal settlements. These elements will form the back-
drop on which visual art, animation, multimedia and
graphic design can be displayed to express the cultural iden-
tity, cultural heritage and civic image of Informal settle-
ments. Forms, volumes, materials, tectonics, textures, light-
ing, and other forms of visual and spatial expression can be
interrelated to create a place with meaning and belonging.

DELIVERY AVENUES

The Public Sector refers to the upgrading of informal set-
tlements generated from the budgets of the Department of
Human Settlements to drive the informal settlement up-
grading instrument. The Department of Human Settle-
ments budget allocation for 2013/14 is R28.1 billion, which
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is 97% of the total budget for the Housing Development
Finance Programme (HDFP) which includes the upgrad-
ing of informal settlements (Department of Human Settle-
ments, 2013: 3). The Breaking New Ground policy is the
vehicle currently used by the state to achieve this goal.

The budget allows for consultants like urban designers,
architects, landscape architects, surveyors, engineers and
artists to contribute to the overall conceptual design of a
building or space, and for designers to work directly on
specific commissions as part of the development.

The Department of Human Settlements’ funding instru-
ment seeks to support the upgrading of informal settle-
ments through a phased process under the Upgrading of
Informal Settlements Programme (NDoH, 2004: 2).

Phase 1 — The first phase is characterised by the recording,
during the project initiation stages, of the specific needs of
individuals in informal settlements. This phase entails sur-
veying the community within the informal settlement to
identify the housing and infrastructural needs of the com-
munity. This is achieved through a process of consultation
and involves determining the geo-technical situation and
physical suitability of the land for upgrading. This happens
through a municipality grant provided by the province for
survey, registration, participation, facilitation, dispute reso-
lution, geotechnical investigation, land acquisition, pre-
planning, and engineering services.

Phase 2 — The second phase consists of basic services pro-
vision, social amenities and tenure security for the entire
community. This is done through funding provided by the
Social and Economic Amenities Programme for sports fields,
community centres and municipalities.

Phase 3 — This phase entails the development of housing
based on the needs of the community. The housing options
are medium-density housing and free-standing houses cre-
ated through mutual aid and community self-help or local
contractors. Phases 2 & 3 include: a detailed town plan, land
surveying and pegging, a contour survey, the land survey
examination fee, civil engineering fees, site supervision fees,
permanent engineering services provision, project manage-
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ment, relocation grants, social service support and reloca-
tion food support to households.

Phase 4 — This is the phase of implementation through part-
nerships involving national and provincial governments
and municipalities. Each municipality is required to make
a capital contribution of 10% towards upgrading projects
and the Municipal Infrastructure Grant Programme fund-
ing for UISP. The idea was that nine pilot projects were to
be launched in each province, working towards a complete
programme implementation status by 2007/8. Funding was
also made available in order to outsource projects to the
private sector at the initiation, project planning and man-
agement stages. The Departments of Home Affairs, Educa-
tion, Public Works, Provincial and Local Government,
Health, and Environmental Affairs were called in for sup-
port. These plans did not go as expected, as can be seen at
the N2 highway informal settlement upgrade project in
Cape Town.

The Private sector refers to the contributions made by de-
velopers or private patrons towards enhancing the public
domain in and around their developments, especially in
South African townships. These contributions can be vol-
untarily originated by the developer, or they can be a man-
datory or negotiated outcome of a local municipality’s de-
velopment approval process. In South Africa, private de-
velopers who contribute towards the socio-economic im-
provement of African settlements are usually awarded
Broad-Based Black Economic Empowerment (BBBEE)
points (5%). Contributions may also include gifts or dona-
tions, and grants from various federal and state govern-
ment and/or private philanthropic trusts.

The Community refers to community-driven projects that
originate from local people identifying a site, an idea or an
opportunity (Hamdi, 2010: 18-20). The governing system
for local communities in South Africa uses ward council-
lors and ward committees. Informal settlements are usu-
ally governed by section leaders who can sometimes moti-
vate local residents to make contributions toward improv-
ing aspects of their neighbourhoods.



Funding from any of these sources can be used for up-
grading of informal settlements projects in many different
ways. These can, for example, include:

® creating site specific permanent or temporary spatial
systems and service interventions in informal settle-
ment improvements;

® creating distinctive products, services and functional
items for use within interior and exterior settings, such
as streetscapes, infrastructure projects, publicly acces-
sible areas in public or private developments, parks
and other open spaces; and

® purchasing/ leasing of existing products or services to
be permanently/ temporarily sited in the private, semi-
private, semi-public and public domains towards cre-
ating a better life for residents.

The spatial strategy for informal settlements is developed
and put forward as a suitable guide for future upgrading
projects within informal settlements, in keeping with, and
adding to, the intentions articulated in the Breaking New
Ground (BNG) 2004 policy and the Upgrading of Informal
Settlements Programme (UISP). The UISP is targeting the
provision of basic infrastructure, services and land tenure
for 400 000 informal settlement households by 2014 (NDHS,
2013: 1). The proposed upgrading strategy addresses the
dilemma of providing basic infrastructure, services and
quality urban open spaces in a systematic manner that
would result in social, economic, and environmental
sustainability. The main challenge of the UISP is the diffi-
culty of upgrading of dense urban informal settlements.
The proposed strategy goes further than just improving
basic infrastructure and services to address the socio-eco-
nomic conditions in the informal settlement. The thinking
regarding the upgrading of informal settlements is ap-
proached in a responsive style to accommodate local con-
ditions. The Department of Human Settlements has learned
in theory to be sensitive in its attitude towards the upgrad-
ing of such settlements. The BNG policy (NDoH, 2004: 1-2)
allows for a new informal settlement upgrading mechanism
to:
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® support upgrading on an area-wide basis;

® maintain delicate community networks;

* minimise disruption of existing social networks; and

® enhance community participation through a phased
process.

The South African government supports Public Private Par-
ticipation (PPP) in developing areas that have poor eco-
nomic and social conditions — one example is the Town-
ship Renewal Programme (TRP). Through the SUSS, de-
velopers can support and participate in creating sustain-
able informal settlement upgrading for informal settle-
ments, extending its reputation as an example of a sustain-
able, innovative, creative and design-oriented human set-
tlement. The Department of Provincial and Local Govern-
ment has furthermore prepared the Draft National Urban
Strategy (DNUS) (2004), which proposes a vision for South
African towns and cities to be spatially and socially inclu-
sive, well-designed, and developed in an environmentally
efficient manner (NDoH, 2004: 5-6). The following discus-
sion will deal with policy issues that can be used as vehi-
cles to achieve the vision of the informal settlements spa-
tial strategy.

POLICY CONTEXT

The policy for upgrading of the informal settlement can be
classified as urban rehabilitation policy. Urban rehabilita-
tion policies tend to target spatially deteriorated urban
neighbourhoods that consist of socially excluded commu-
nities and can be categorised into three models: an expert
model; a partnership model; and a community planning
model. The expert model excludes the community relying
on municipal experts and consultants, concentrating pri-
marily on the provision of physical infrastructure and im-
proving local trade in informal settlements. Partnership
model on the other hand, includes physical infrastructure
provision, supporting the local economy, community de-
velopment, training programs, and multi-professional man-
agement agency. In contrast to these models, the commu-
nity planning model involves the local community to ad-
dress physical infrastructure, self-sufficient economy, com-
munity infrastructure, neighbourhood programs, training
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programs, multi-professional district management agency,
and research on indicators of social exclusion and social
capital. A community planning model will be used to de-
velop a policy framework for the informal settlements spa-
tial strategy because it supports the existing social capital,
which the Breaking New Ground policy attempts to do.

Breaking New Ground — the SUSS identifies and supports
the Breaking New Ground’s concepts of place making,
management and sustainability, and aligns with the follow-
ing objectives as articulated in the Breaking New Ground
(NDoH, 2004: 1-11) comprehensive plan:

® promoting densification and integration;

* enhancing the role of the private sector;

* shifting from product uniformity to demand respon-
siveness;

® supporting urban renewal and inner city regeneration;

* developing social and economic infrastructure;

* facilitating community engagement and empowerment;
and

® job creation.

The proposed spatial strategy relates to the BNG objective
of ensuring densification by providing quality urban open
spaces that are well connected to courtyards around resi-
dential units. The strategy also aims to encourage waste
management programmes that involve local residents, pri-
vate recycling companies, and the local municipality of
Ivory Park. The strategy aims to provide the necessary so-
cial, educational and economic infrastructure to empower
and enable local residents to build their own houses by re-
sponding to their specific needs. It also aims to achieve on-
going community engagement and empowerment through
continued training programmes that help strengthen mi-
cro-scale economic activities.

Heritage Recognition Strategy —the Department of Human
Settlements recognises that informal settlements have ex-
isting social networks through which residents have estab-
lished a means to survive and that give them a sense of
identity and belonging. People living in informal settle-
ments may develop a connection with their landscape and
the existing fabric, uses, associations and meanings. Retain-
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ing the use of place, meanings and associations in informal
settlement upgrading projects can be achieved by ensur-
ing sensitive spatial, structural, systematic, artistic, formal-
istic and functional interventions. The demographics of
most informal settlements in South Africa show that most
of the people living in these settlements are foreigners who
do not possess South African identity documents and are
thus disqualified from receiving social housing benefits.
These foreigners can be considered a minority group that
is vulnerable to xenophobic attacks and socio-economic
discrimination (Harber, 2009: 170-89). New upgrading poli-
cies should address the social value of these minority groups
who have established rich social networks and connections
in the urban landscape.

POLICY DIRECTION

The new thinking in the Department of Human Settlements
is to support best practice informal settlement upgrading
that generates the potential to creatively link people, places
and economic opportunities (NDHS, 2013: 1-6). New in-
novative upgrading projects which exemplify excellent ur-
ban design practice will be a good base for creating national
upgrading strategies and policies with economic benefits,
through enhancing places, services, and community-build-
ing activities.

Mindful of the UISP of the Department of Human Set-
tlements, in the past deemed to have negative effects (Huch-
zermeyer etal., 2006: 1-15) for informal settlement upgrad-
ing practices, the informal settlements strategy proposes a
qualitative change in the way upgrading will be perceived,
scoped and presented. A key premise of this future direc-
tion is that innovative and sustainable upgrading will be
the planned outcome of a site-referential and interpretive
approach, which addresses the many wide-ranging social,
physical, historical, environmental and cultural qualities
and dimensions within the culture of place. Upgrading will:

® Result from collaboration between the community of
the site (with its idiosyncratic values and beliefs), the
private sector and the design community (including
cross-disciplinary linkages), as appropriate to each
upgrading project.
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* Be managed by a process that allows creative ideas to
manifest, ranging from purely functional and aesthetic
modes to highly innovative forms that challenge no-
tions of urban renewal in the public domain.

CONCLUSION

Policy is the vehicle that can be used to enforce strategic
spatial interventions that can result to sustainable upgrad-
ing of informal settlements. The following discussion will
expand on policy principles that can be used to drive col-
laborative and innovative upgrading projects.

POLICY PRINCIPLES

Policy is the vehicle through which the vision of a sustain-
able upgrading can be achieved. It can be used to put in
place the necessary legal framework, financial and human
resources that can be used to implement the SUSS. This
can be implemented by adhering to the following policy
principles which come from the visual research process
discussed in the previous sections:

Principle 1: Responsive design

The design approach to the development of sustainable
upgrading of informal settlements will be responsive, re-
flecting the identity of place and community values, while
facilitating job creation, sustainability, innovation and crea-
tivity as described below:

RESPONSIVE DESIGN ELEMENT and DESCRIPTION
Identity of place

Informal settlements upgrading project will reflect, and
respond to, the distinctive cultural fabric of each location
or site, through the interpretation of urban character, the
natural environment and/or the unique visual aesthetic
of the chosen site and its surrounds. The upgrading will
reference the social, historical, environmental and/or cul-
tural lifestyle expressions of the area, with specific focus
on the civic and neighbourhood identity.

Community values
Informal settlements upgrading project will evoke acces-
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sible references to the heritage and living culture of daily
expression, the specific community values, and the com-
munity’s cultural expression, meanings and aspirations
that inform the distinctive cultural identity of a particular
locale. Sometimes upgrading projects may introduce
something new of greater cultural value, or that appro-
priately respects the existing culture by using public par-
ticipation.

Job creation
Informal settlements upgrading project will always include
continued education, training and skills development as-
pects through the installation of information and telecom-
munication technology infrastructure, a localised small-
scale network of educational facilities, a means of col-
laborating with the private sector, small-scale on-the-job
training facilities, and the management and maintenance
of infrastructure. The local municipality in partnership with
the private sector can train, appoint and manage indi-
viduals from the settlement to operate and maintain waste
collection facilities, micro-scale urban agriculture, solar
energy systems, waste and storm water facilities, the clean-
ing of public spaces, and the maintenance of trees.
Existing and new micro-franchises and network mar-
keting systems may be introduced to the settlement by
integrating it with a continued education, training and
skills development programme. These micro-franchises
and network marketing systems can be created and in-
troduced through collaboration between interested local
residents and private sector organisations. The micro fran-
chises will build on the existing street and door to door
vendors. The marketing network will fit in well with the
existing strong social networking culture in informal set-
tlements. This will ensure the sustainability and growth of
micro-scale economic activities in informal settlements.

Land parcels and uses

Informal settlements upgrading project will retain exist-
ing residential and commercial land parcel uses, and new
uses should be strategically allocated for ease of access
and convenient proximity to each cluster of the informal
settlement. All new land uses and networks should be in



harmonious and synchronous relation with existing ones.
To respect existing micro-scale activities and uses in in-
formal settlements, and to ensure high density and a very
fine urban grain, the minimum land parcel shall be 9
square metres and multi-storey developments will be pro-
moted. Existing pathways and road networks will be im-
proved and integrated with different service networks to
ensure good accessibility and connections.

Sustainability

Informal settlements upgrading project will stimulate sus-
tainable thinking in the use and management of resources,
energy and waste. Through a systems design approach,
all aspects of the upgrading process will be infused with
social, economic and environmental sustainability. Exist-
ing and emerging social networks can be cultivated and
harnessed to create an environmentally-friendly neigh-
bourhood with a growing economy.

Innovation

For the informal settlements upgrading project every prob-
lem will be viewed as a challenge that can be transformed
into an asset through innovation and creativity. Although
informal settlements are seen as chaotic and confusing,
innovation and creativity can be used to transform the
chaos into order by spatial, infrastructural and program-
matic interventions. Developing informal settlements into
sustainable neighbourhoods will require social, economic
and environmental creativity and innovation. This can be
achieved by the synergy of the inputs of all the various
stakeholders involved in the upgrading project.
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munity in a sustainable manner. The following policy prin-
ciple will outline aspects that need attention in order to
ensure holistic upgrading design solutions.

Principle 2: Integrated design

The Department of Human Settlements will need to com-
mit to a relational design and consultation approach, which
will ensure that the design development of informal settle-
ments upgrading project demonstrates appropriate aes-
thetic appeal, functionality and utility. According to this
approach, upgrading emphasises integration (e.g. response,
memory and facilitation for place-making), and/or promotes
intervention (e.g. provocation and challenges for agenda-
setting). The three integrated design elements are described
below:

INTEGRATED DESIGN ELEMENT and DESCRIPTION
Aesthetic appeal

Informal settlements upgrading project will provide new
aesthetic elements, features, qualities and design appli-
cations, and it will deliver design outcomes which are in-
tegrated into existing and future urban design and archi-
tectural built forms (both interior and exterior settings)
and natural environments.

Functionality

Informal settlements upgrading project will demonstrate
functional and design integration that is both relationally
appropriate and relevant to each site, form, setting or place
of a community; not only as a physical relationship, but
also in terms of the social context of people and place.

Utility

CONCLUSION

This aspect of the policy touches on site specific design so-
lutions which will require an understanding of the tangi-
ble and intangible context of Informal settlements. Map-
ping techniques can be used to established apparent com-
munity values, identity of place, the challenges of tenure,
environmental and socio-economic conditions of the infor-
mal settlement. A responsive design approach can lead to
innovative solutions which address the needs of the com-

Informal settlements upgrading project will respond to the
requirements of care and conservation and comply with
the South African Building Standards and Codes for Struc-
tural Design and with relevant Health and Safety meas-
ures. Furthermore, the longevity of the upgrading project,
the suitability and durability of systems, services, fixtures,
structural elements and materials, and the appropriate-
ness of materials and construction techniques, will be in
line with future maintenance requirements. Upgrading
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projects will respond to the requirements of the new Na-
tional Building Regulations, Regulation XA SANS 10400
XA — Energy Usage in Buildings and SANS 204 - Energy
Efficiency in Buildings. Systems and services should be
friendly to the environment to ensure sustainability.

CONCLUSION

Urban, landscape, and architectural forms and spaces can
be interrelated by an integrative design approach which
can ensure socio-spatial interdependence. This policy prin-
ciple can help ensure that holistic upgrading design solu-
tions are achieved by providing infrastructure and built-
environments that support relationship-building activities
in Informal settlements. Integrated built-environments can
strengthen existing social networks, thus, increasing the
urban social capital of the settlement. ). Urban social capi-
talis the fundamental asset for informal settlements because
it can promote social relationship-building and strong com-
munity connections. The following principles will touch on
the stakeholders who can work with the community to cre-
ate responsive and integrated informal settlement upgrad-
ing design solutions.

Principle 3- Municipal leadership

Informal settlements upgrading project will need to be
driven by the commitment of municipalities to strong lead-
ership and the allocation of appropriate intellectual, admin-
istrative and financial resources. In particular, the leader-
ship role of municipalities will embrace both systematic
control measures and innovative management procedures
to uphold the design intentions captured in the principles
outlined above.

In support of its leadership role, municipalities will:

* Expand the range of opportunities for upgrading
projects, by ensuring informal settlements are incor-
porated in all new major civic and private develop-
ments and major civic capital works programs located
in and close to these informal settlements, through
appropriate financial allocations and changes in statu-
tory planning policies.
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® Delegate the development of the upgrading strategy
to an independent and representative body within the
Upgrading of Informal Settlements Programme section
of the Department of Human Settlements, which has
representation at municipalities to ensure a diversity
of ideas and views.

® Maintain a continuous effort to engage the public
through a broad community awareness program and
seek the early involvement of the local community and
stakeholders in the initial planning stages of upgrad-
ing projects.

® Obtain the support and collaboration of relevant mu-
nicipal departments including engineering, urban de-
sign, open space, social and urban planning, finance
and corporate affairs.

CONCLUSION

The number of people living in informal settlement is grow-
ing in South Africa, as a result of rural-urban migrations
and the influx of foreigners to seek for job opportunities.
The municipalities will need to dedicated resources and
time in order to achieve better results in implementing
upgrading projects in informal settlement. A strong part-
nership with the community in the informal settlement can
go as far as sharing responsibilities from the initiation to
the maintenance and expansion of upgrading projects. Spe-
cific relationships, linkages and responsibilities of upgrad-
ing of informal settlements within the organisational struc-
ture of the local municipalities will have to be putin place.

Principle 4 - Recognising designers

From the conception stages, upgrading programmes will
utilise the creativity of the design professions, i.e. architects,
landscape architects and urban designers, to ensure a bal-
ance between functionality and the aesthetic qualities of
each component of the Informal settlements upgrading
project.

Municipalities will need to facilitate opportunities for
designers and engineers to work with each other in col-
laborative design teams and with local communities in the
initial planning and/or concept development stages of up-
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grading projects, to interpret and integrate the culture of
place and facilitate the process of cultural belonging into
functionality and sustainability. Also, municipalities will
increase public awareness of the role of design profession-
als in the community.

CONCLUSION

Current Department of Human Settlement’s UISP favours
social workers and engineers and neglects the role of de-
sign professionals in the various stages of upgrading projects.
This study has shown that designers can play a central role
in this kind of projects because they have the skills and ex-
pertise to interpret, formulate, conceptualise, and visualise
spatial and non-spatial aspects of upgrading projects. De-
signers can provide socio-technical skills because they can
engage with communities and municipal technocrats.

Informal settlements upgrading project will achieve its
full quality and impact when the planning and design proc-
esses incorporate strong leadership, a sound financial base,
community consultation, responsive design, integrated
functional and aesthetic intentions, and the early involve-
ment of designers. Thus, actions that will deliver the SUSS
for informal settlements will allow for:

® partnership arrangements and collaboration, includ-
ing private sector partnerships;

® consultation across the built environment, the commu-
nity and other stakeholders;

® collaborative design arrangements across disciplines;
and

® integrated planning and design across the organisa-
tional structure of municipalities.

The resultant commissioning procedures and procurement
systems will enable the creation of upgrading projects that
would enhance the social, economic, functional, environ-
mental and urban fabric, and empower the ownership and
engagement of local people to ensure site specific and re-
sponsive designs that are integrated with the informal set-
tlement’s natural and built environments. The following
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goals and objectives can lead to the realisation of the vision
of the spatial strategy:

DESCRIPTION OF GOALS and OBJECTIVES
Goal 1 Realise a sustainable upgrading project for Infor-
mal settlements which offers challenging outcomes, rang-
ing from conventional to innovative and interdisciplinary
contextualised design solutions.

Obijective 1.1 Create structures for a critical discourse of ideas

Objective 1.2 Adopt tools/models of best practice for up-
grading

Obijective 1.3 Initiate and lead a strategic program of the
Informal settlements upgrading project

Goal 2 Attain high quality upgrading project in Informal
settlements’ urban spaces.

Obijective 2.1 Increase the Public Sector budget allocations
for Informal settlements upgrading programme

Objective 2.2 Increase the involvement of the Private Sector
in Informal settlements upgrading project.

Obijective 2.3 Establish new management arrangements for
Informal settlements upgrading project

Goal 3 Achieve integration of the different development
phases in Informal settlements’ upgrading project.

Objective 3.1 Establish an organisational structure for Infor-
mal settlements upgrading project

Goal 4 Increase the awareness of Informal settlements’
upgrading project as a valuable and significant cultural
heritage, economic and sustainable approach.

Obijective 4.1 Design a communication strategy to further
professional discourse and public understanding of the
value of designers in creating sustainable upgrading so-
lutions for informal settlements.

The goals outlined above can be achieved by taking spe-
cific and strategic actions. The following is a brief outline
of recommended actions for the SUSS for informal settle-
ments as they relate to the above goals and objectives:



STRATEGIC ACTIONS

A series of appointments
1. Upgrading Advisory Committee
2. ldeas Trust
3. Upgrading Officer

A series of procedural actions

1. Procedures for allocating budgets to upgrading projects.
These can be derived from relevant national and regional
government departments and municipalities — i.e. Capi-
tal Works or Operational and Maintenance budgets.

2. Procedures for cross-disciplinary collaboration across lo-
cal municipal departments.

A series of procedural documents

1. An Upgrading Clause in the Planning Permit process to
guide developer and private sector contributions.

2. An Upgrading Clause in the Capital Works Briefing Docu-
mentation and Urban Design Development Program.

3. Upgrading Benefit Case Preparation Guidelines.

N

. Upgrading Information Kit.

5. A specific program of upgrading works building on the
Department of Human Settlements’ current Upgrading of
Informal Settlements Programme. This will entail identi-
fying and documenting informal settlements that are suit-
able for upgrading, using the policies and guidelines of
the Land and Housing Unit.

A series of promotional activities
1. Upgrading Brochure
2. Upgrading Website
3. Upgrading Forums and Seminars

A placing of an organisational structure

Divisions: Division of Housing and Human Settlements in col-
laboration with Division of City Planning and Develop-
ment

Personnel: Sustainable Upgrading of Informal Settlements
Officer (part-time)

Management responsibility: Manager: Urban Design & Ar-
chitecture

Strategic direction: Upgrading Advisory Committee for Crea-
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tive and Sustainable inputs: Ideas Trust and Feasibility
Committee

These strategic actions can be achieved by breaking the
spatial strategy into different phases. The following section
will discuss these development stages.

THE DEVELOPMENT STAGES OF

INFORMAL SETTLEMENTS UPGRADING

The development of sustainable upgrading in informal set-
tlements will involve different stages of project manage-
ment. These generic procedures can be custom-made for
each upgrading project in line with the model SUSS for
informal settlements. An accompanying document, the
Upgrading Information Kit, details the procedures inher-
ent in the overall project management of an upgrading
project that will be facilitated by the Upgrading Officer. The
kit incorporates information to guide pre-commission plan-
ning, commissioning and contracting processes, as well as
relevant legal matters that address property rights, land use
and zoning, documentation of town planning guidelines,
and maintenance requirements.

CONCLUSION

The municipality will need to play a proactive role in sys-
tematically addressing the strategic opportunities that ex-
ist within Ivory Park and informal settlements by prepar-
ing and implementing a strategic program for upgrading
project development. These opportunities will need to be
developed further within a master plan or program of works
that will detail the scope of these works, indicating budg-
etary forecasts and management responsibilities. The de-
sign evaluation framework discussed below will be used to
measure proposed and implemented upgrading projects
to ensure that the vision of the strategy is realised.

DESIGN EVALUATION FRAMEWORK FOR

THE UPGRADING OF INFORMAL SETTLEMENTS

To ensure quality control and integrated upgrading project
outcomes, the evaluation framework presents six stages of
evaluation, reflecting the overall design intentions of the
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principle of responsive design and the principle of inte-
grated upgrading. Itis designed to facilitate evaluative proc-
esses inherent in the procurement, selection and commis-
sioning of upgrading projects generated by the three
streams — public, private and community. The six design
intentions are: Identity of place; Job creation; Community
values; Innovation and creativity; Aesthetic appeal; Util-
ity; and Functionality.

These design intentions should be used to test the ap-
propriateness of an upgrading idea, design or project op-
portunity for its compliance with the SUSS’s guiding prin-
ciples. Whilst all design intentions must be met, it is likely
that each upgrading idea, design or project opportunity
may only scope some of the design values, outlined under
each design intention. One role of the Upgrading Officer
would be to lead the assessment process and thereby focus
and guide the overall evaluation procedures for each pro-
posed upgrading idea, design or project. The following
shows the design intentions and the associated design in-
dicators:

DESIGN INTENTIONS and DESIGN INDICATORS
A. IDENTITY OF PLACE
DesiGN INTENT: Informal settlements upgrading designed to
reflect place-based cultures, to be distinctive and reflec-
tive of the urban fabric, natural environment and the visual
cultures of ‘place’.
DEsIGN VALUES — is the design culturally appropriate in terms
of:
1. Communication — expressing and conveying the essence
of the culture of place, cultural identity, and civic image of
an informal settlement.
2. Representation — using the appropriate motifs, symbols
and design language to denote the ethos of place of an in-
formal settlement.
3. Location/Subject - positioning each program in the infor-
mal settlement where it can flourish and in a way that effec-
tively allows it to relate positively to other programs in the
neighbourhood.
4. Context — the varied site circumstances in the informal
settlement in which the landscape and built environment is
(or was) produced and/or interpreted.
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5. Identity/Obiject — the use of design forms and expressions
to evoke a sense of belonging and association in the people
using or experiencing a design in the informal settlement

B. COMMUNITY VALUES
DesiGN INTENT: Informal settlements upgrading designed to
be responsive to the community’s ethical frameworks and
identification with the sense of place.
DesiGN vALUES — Does the design reflect community identi-
fication and involvement in addressing:
1. People/ Place - the use of allegories, attributes, tradi-
tional signs and symbols, personifications, motifs, form and
voids, paintings, and materials that kindle a relation between
a particular community and the immediate environment of
the informal settlement.
2. Location/Subject — the members of that community and
the physical site of the community, including the relation-
ship of private space to public space, should promote strong
community ties in the informal settlement.
3. Identity/Object — using various design forms and expres-
sions to articulate a set of unique attributes of a community
that create a sense of belonging amongst its members in the
informal settlement.
4. Sustainability of materials — identifying the range of ma-
terials that can be fabricated and used by the community of
the informal settlement. This entails discovering the indig-
enous material knowledge and the construction skills of com-
munity members.
5. Juxtaposition — harmonising and harnessing contrasting
and conflicting ideologies and views of a community in the
informal settlement, using design forms and expressions.
6. Representation — engaging the community in selecting a
range of design forms and expressions, motifs, symbols and
traditional signs that can truly reflect the nature of that com-
munity in the informal settlement.
7. Social/Environmental/Cultural - individual and commu-
nal socio-spatial facets, relating daily living practices to the
way spaces are manipulated and transformed in the infor-
mal settlement.
8. Micro-scale economic activities — the location, operation
and acceptable conduct of existing and emerging micro-scale
businesses in the informal settlement.
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C. INNOVATION AND CREATIVITY
DesiGN INTENT: Informal settlements upgrading designed to
represent the unfolding of new urban relationships and
dialogues as innovations in aesthetics, materials, struc-
tural potentials and meaning as a form of site-specificity.
DesiGN vALUEs — Is the design original and unique and does
it thereby create dialogue and engagement with the con-
cepts of:
1. Time/Place/Memory — linking the past events and places
of the informal settlement to the present ones, and project-
ing these events and places to the future in order to connect
people to place and landscape.
2. Symbolism/Abstraction — engaging people with a site by
using design to reveal and conceal aspects of represented
meanings through the articulation and relationships of forms
and materials that are relevant to the informal settlement.
3. Expressive/Emotive — arousing experiential delight by us-
ing aesthetics, materials, form and meaning in order to con-
nect people to particular site characteristics of the informal
settlement.
4. Divergence/Convergence — exploring new ideas and seek-
ing new solutions by using different approaches, and sifting
those ideas using a set of constraints to discover the best
solution to a defined design problem.
5. Hybridisation/Differentiation — a process-driven design
exercise involving combining and connecting various design
solutions to obtain one solution, or deriving the best attributes
of each of the available solutions and creating one solution.
6. Systems/Functionality — connecting different parts and com-
ponents of the design to an interrelated and holistic entity,
while ensuring that each part of the design functions optimally.

D. AESTHETIC APPEAL
DEesiGN INTENT: Informal settlements upgrading is presented
as visually attractive and pleasing and in keeping with
the site and its surrounds.
DesioN vALUEs — Does the design present as pleasing and
attractive in terms of:
1. Shape/Space/Scale - creating harmony, rhythm and bal-
ance between old and new shapes, spaces and scales by
relating all the design elements to existing site conditions in
the informal settlement.
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2. Form/Composition/Style — design forms and the way they
are related to each other should emerge from the context to
ensure continuity and relevance in meaning.

3. Value/Colour/Textures — the understanding of the com-
munity’s cultural and design values can lead to appropriate
design expressions, as in the selection and combination of
colours and textures.

4. Naturalism/Realism — ensuring an authentic design lan-
guage and formal expression that relates to the relevant con-
text and community.

5. Connection/Repose - strategically deciding when to en-
courage relations and when to let them remain loose so that
variety is achieved through the design.

6. Harmony - using a systems design approach to attain
synergy and synchronisation in the design.

E. FUNCTIONALITY
DesiGN INTENT: Informal settlements upgrading designed to
provide new elements in the built and natural environ-
ments, with contextually appropriate and relevant aes-
thetic elements, features and qualities.
DesiGN vaLues — Does the design have meaning and rel-
evance in terms of:
1. Form - the way objects and spaces are configured. The
relationships of their constituent elements should communi-
cate meaning to the people using and experiencing them,
while acknowledging the immediate context and era.
2. Composition — the combination and arrangement of forms
should relate to site circumstances and be meaningful to the
relevant people
3. Materials — the materials and the way they are used in a
design should express or challenge the values of the rel-
evant community in the quest for sustainability.
4. Components — each part of the design should be grounded
in a particular context, and all the parts should be organised
into a whole that people can relate to.
5. Vernacular style — a design should respect and acknowl-
edge established domestic and functional forms and expres-
sions of the relevant community.
6. Indigenous tradition — connecting new design interven-
tions to the cultural practices of the relevant community in a
manner that ensures continuity and sustainability.



F. UTILITY
DesiGN INTENT: Informal settlements upgrading designed to
comply with construction, environmental, maintenance
and health and safety measures and standards; and with
reference to the inherent properties of the materials used
and with shapes modelled according to their functions.
DesiGN vaLUEs — The design should comply with measures
and standards regarding:
1. Longevity — design solutions should achieve a long lifespan
for the designed and constructed structures, services and
components.
2. Durability - the serviceability of structural elements and
services over the lifespan of the designed structures should
guarantee good performance and the safety of occupants.
3. Maintenance - the repair and operation of designed struc-
tures and services should be viable for the local municipality
and the informal settlement.
4. Viability — a design solution should be feasible during con-
struction or installation, in its operational phase, and after
its lifespan has run its course.
5. Sustainability — design solutions should help to sustain
the social, economic and environmental qualities of infor-
mal settlements. Design solutions should achieve sound and
sensible social, economic and environmental returns on in-
vestments.

CONCLUSION

The strategic decisions and the corresponding policy frame-
work will help focus Informal settlements upgrading project
to achieve sustainability. The corresponding design evalu-
ation framework can be used by municipalities and design
professionals to measure upgrading design proposals and
projects. The following discussion will aim at outlining the
course of actions and sound practices that can lead to the
sustainable upgrading of an informal settlement.
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6: Action plan for the sustainable upgrading of
Khutsong Section Informal Settlement

Khutsong Section leaders will need to be contacted so that
they can help organise a community meeting where the
upgrading proposal may be discussed. Once the commu-
nity has accepted the proposal and have grasped and
owned the vision of the spatial strategy government offi-
cials will be contacted. In order to acquire the necessary
resources and support the Khutsong Section upgrading
proposal will be presented to the National Upgrading Sup-
port Programme (NUSP) relevant officials in the Depart-
ment of Human Settlements. With the facilitation provided
by the NUSP all the other relevant government depart-
ments can be contacted so that they can play their part in
the project. Then in preparation for the implementation of
the upgrading project there will be a series of community
participation meetings involving Khutsong Section resi-
dents and leaders, relevant government officials, design
professionals and other consultants which will lead to the
formation of a project committee. The following action plan
indicates project components that will be implemented in
three phases.

The three phases can be summarised as follows: Phase 1 —
Green infrastructure: street paving, drainage, trees, energy
needs, urban agriculture, and water and waste recycling
facilities; Phase 2 — Place-making infrastructure: threshold
boundaries, gateways, landmarks, seating, more trees, civic
space, small shops and fragments of communal facilities;
Phase3 — Social infrastructure: for education centres, infor-
mation centres, design components and ICT centres.
Implementing the first three parts of phase 1 of the ac-
tion plan is aimed at addressing immediate problems of
poor access because of the unpaved pathways, poor drain-
age, and lack of waste collection services. The urban spa-
tial quality of the settlement can be improved within 18

months while waiting for the implementation of the next
phases. The purpose of the proposed infrastructure is to
support relationship-building activities that are integral
with economic growth and enviro-friendly built-environ-
ments. This can be possible if strategic partnerships are
forged and concerned stakeholders are playing their role
throughout the upgrading project stages.

A Project Steering Committee consisting of Khutsong
Section residents, local city council officials and key Pro-
vincial Departments could also be formed. This committee
would help fast-track the implementation of the project,
coordinate and integrate the various parts of the project,
and give feedback on its progress. Community members
should hold equity rather than be beneficiaries in the im-
plementation of this spatial strategy.

The community members of Khutsong should be in-
volved at all stages of the development to ensure that they
are prepared to take a leading position in maintaining and
developing the settlement long after implementation is
completed. The community should be involved starting
from screening the suitable informal settlement land por-
tions that can be upgraded, to analysis of the physical con-
text and community needs, upgrading project formulation,
to implementation, operation, and policy adjustments. This
can be achieved by putting in a place a steering committee
made up of representatives from all the different
stakeholders involved in the project. The committee can
influence the active policy for Khutsong Section by using
the design evaluation framework to measure implemented
projects and then give feedback which can be used to im-
prove lacking aspects of the active policy.

© University of Pretoria
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Table 6.1 An action plan for upgrading Khutsong Section.

© University of Pretoria
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/: Response to examiners’ comments

FIRST RESPONSE

Thank you for the time and effort you have taken to pre-
pare your comments and the thorough report for my first
thesis submission. I have taken some time to read through
and assimilate all your recommendations, concerns and
criticism. In my opinion the significant contribution of my
study in the research field lies in exploring the visual re-
search methodology as a tool in addressing socio-spatial
interdependencies in informal settlements. As a result I
have decided to refocus the study to address the following
aspects:

1. Focus the study only on exploring an urban fabric which
promotes social gatherings for Khutsong Section us-
ing a visual research method.

2. Introduce the study with an autobiography highlight-
ing the researcher’s knowledge of socio-spatial
interdependencies observed in the rural and urban in-
formal settlements where he was born and brought
up.

3. Restructure the socio-spatial theoretical framework and
definitions of terms to create a theoretical context for
the visual research process.

4. Rework the discussion on the visual research method
as a tool to understand socio-spatial interdependencies
resulting to developing an urban fabric which promotes
social gatherings for the study area.

5. Unpack and repackage all the analysis which did not
come through in my first submission. This will help show
the depth of the visual research undertaken in the
analysis of precedent studies and context study which
informed the iterative design process. This will be the
most important section of the study thus the quality
and narrative of images and drawings will be improved.

Thank you for giving me an opportunity to resubmit and I
hope my second attempt will be to your satisfaction.

SECOND RESPONSE

Please note that as a result of an extensive re-work of the
document, original concerns may not be apparent in the
later submission.

Examiner 1: Huchzermeyer
1) Why is scale handled so liberally or loosely?...in the
axonometric sketches on page 267, if humans in the sketch
are the defining scale, then some of the shack roofs span
20 or meters.
This was adjusted to depict the correct scale, but also note
that some of the people in the drawings are a representa-
tion of children.

2) What is the purpose of the alternatives presented on
p.2732 ... Given the official tendency in South Africa for
Departments of Housing to opt for engineering dominated
straight-jacketed solutions (that involve destruction of any
sign of informality), should this considerations of alterna-
tives not perhaps be removed/avoided?
Noted as point of discussion: These drawings were formulated
based on the existing informal plot boundaries and pro-
poses possible future urban fabrics that accommodate for-
malisation (title-deed plots) by harnessing the existing so-
cial networks. This should also factor in tiny plot sizes (for
example, 3m x 10 m, in Tokyo Japan) allowing for self-help
housing processes.
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3) Corrections

Corrections have been made except for the following:
P33: Mid column: Aims of the study

This is noted as a linguistic issue.

P41: 1¢ column, mid page ‘Whether a person lives in a
shack or a palace...’
This is noted as an important discussion: The study proposes
that Information and Communication Technologies (ICT)
infrastructure be provided as part of service-delivery in
informal settlement upgrading initiatives.

P53: Second last line of the page and elsewhere in the
thesis ‘the visual researcher’ - this could in my view be
changed to ‘I', particularly given the extensive reference
later in the thesis to the candidates own childhood and
use of first language there. The thesis would benefit from
consistency of first language throughout.

This is noted as an important comment, especially for an

emerging auto-ethnographic study and will be followed up.

P114: Section 2.2 - here in particular it would be useful
to have the references for the images appearing in the
caption (they only appear in the list of figures at the front
of the thesis. | suggest this be discussed with the supervi-
sor).
This is noted for discussion in departmental agendas and
to be shared with colleagues and study leaders.

P273 | recommend leaving out these ‘further urban lay-

out proposals’
This is noted as a point of discussion: The layouts were formu-
lated based on existing informal boundary lines and assume
a future study in achieving formalisation (attainment of
tenure) driven by informal self-help housing processes and
the involvement of recognised community organisations
like CORC (Community Organisation Resource Centre) as
the examiner suggested earlier. This could extend into pro-
posing policy and legislation changes that promote smaller
title-deed stands than current to increase affordability for
low-income groups.



P279 1% column, second para, 7" line from above, ‘called
bore water’ — this seems confused, please discuss with
supervisor.

Noted thank you.

Second last para, 4th line from below: ‘or a reed bed’ -
this option seems ignorant of the space needed for this.
This is noted as a point of discussion: The author proposes
that these systems may be accommodated in available open
spaces not far from Khutsong and can be integrated into

existing natural systems shown in page 298.

P307 Please note that this sensitivity is only in policy and
has not yet been shown on the ground.

Noted thank you.

P310: ... there is no evidence that DoHS’s UISP favours

social workers.
Noted and will be discussed: The author attended a informal
settlement upgrading tender briefing in 2013 at DoHS, pre-
sented by the national co-ordinator of the UISE Steve Top-
ham, who made clear that since socio-techno skills are re-
quired, tender submissions that have been successful in the
past are those where social workers were involved.

P314: 1 column, first 2 lines, there is a disappointingly

limited level of community participation set out here.
This is noted and will be discussed: This study was done in the
context/awareness of Dr. Carin Combrinck’s doctorate study
in Slovo Park informal settlement on community partici-
pation. Therefore, the author decided to focus on the as-
pect of the design process to propose interventions that can
strengthen a social economy in an informal settlement. The
author also participated in Carin’s participatory research
in Slovo Park. This involvement extended to assisting in
the co-ordination of the Human Settlements and Urbanism
(RFP 721) module in the fourth year programme at the
University of Pretoria, Department of Architecture (the
author worked with students in the mapping of Alaska in-
formal settlement (Mamelodi) and Slovo Park informal set-
tlement (Johannesburg)).
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Examiner 2: Marx
1) That there is no evidence of this (“feedback”, “peer
review” and “trial runs”) in the thesis seems to me to un-
dermine the value of demonstrating the proposed meth-
odology and the candidate’s original contribution.
The author has submitted two articles for “peer review”
and plans to submit more in the future as consequences of
the study. This study also benefited from the feedback re-
ceived from the first examination of this thesis. Also in the
development of the study the author consulted with the
following individuals and organisations (who may be con-
tacted) to obtain “feedback” and “peer review”:

Fritz and Karlien Thomashoff at Thomashoff + partners
architects (Email: fritz@thomashoffstudio.co.za).
Dario Schoulund, urban designer (Email: darioschou
lund@gmail.com). Rudolf van Rensburg, lecturer at the
University of Pretoria, Department of Architecture
(Email: rudolf.vanrensburg@up.ac.za). Dr Carin Com-
brinck (Email: carin.combrinck@up.ac.za). Dr Jean-
Pierre de la Porte (Email: afrenco@yahoo.com). Com-
munity Organisation Resource Centre (CORC) (Email:
Mengi@courc.co.za). Free Market Foundation (Email:
fmf@mweb.co.za).

There is no evidence that Khutsong Section could be con-
sidered a ‘space of flows’ or its open spaces a ‘space of
flows’, or if it could, that the ‘space of flows’ is simply
everything apart from the private space of the dwellings.
It is problematic that this distinction plays a major part of
the thesis but “the interventions exclude the improvement
of individual dwelling houses” (p284) - that is, what has
been equated with the ‘space of places’. That said, | am
prepared to give the candidate the benefit of the doubt
on this claim.

Noted thank you.

2) The second claim that | find problematic is the use of
the concept of fractals. The evidence that Khutsong Sec-
tion is developing along anything resembling a fractal pat-
tern is very underdeveloped. Indeed, the candidate states
that the settlement is characterised by “too much com-
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plexity” (p174), and is “chaotic” and “untidy”. ‘Fractal’

appears to be interchangeable with ‘hierarchical’ and |

would need convincing for it’s continued use. Unless a

convincing justification can be inserted, | believe that the

references to “fractals” (introduced p44-46) all the way

to “fractal spaces of flows” (p283), are incorrect and mis-

leading and should be deleted.
Noted as a point of discussion: Although the term ‘fractal’ is
not the most accurate word for describing Khutsong Sec-
tion’s urban fabric, the author found it most useful when
seeking to understand the organic and non-Euclidean ur-
ban form. This term has also been used by other academics
like Eglash (1999), Salingaros (2005) and Barabasi (2002) as
an attempt to describe the nature of irregular and organic
urban fabrics similar to Khutsong's.

Please also note that the terms, ‘space of flows’, ‘space of
places’ and ‘fractal” are defined in the List of Terms.

3) If there already is a strong sense of place (p54) and
strong social bonds (p170), then what evidence is there
for the need for a design that builds social relationships
within the settlement (p278)2 ... What purpose would
building stronger bonds within the settlement serve?
Yes, but through the process of design, the existing spatial
character and social bonds are reinforced through the pro-
posed interventions and facilitation so as to achieve eco-
nomic upliftment and empowerment of the community.
The study also encourage a further the dynamics of the
underlying social economy.

4) Lastly, the visual research method used to inform the
design of Khutsong Section (p281 and 283), at best, seems
poorly articulated with the “policy framework” of Adden-
dum 5 (p303) or, at worst, Addendum 5 is at odds/mis-
placed (if the aim of the thesis is methodological). A bet-
ter explanation is needed to resolve this issue and should
be considered in the light of the comments about the
misapplication of the concept of fractals, listed above.
Addenda 5 was generated through the activities of the
study, following the extensive re-work of the first submis-
sion of the thesis, the ‘policy framework” is now recorded
as the archive of the study.
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