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ABSTRACT:

0.1 ABSTRACT

This dissertation manifested from fthe issue of derelict
urban spaces and the displaced homeless people in
these spaces. Vagrants live in derelict urban spaces
around Pretoria due fo the assumption that these
spaces do noft have owners; fherefore, they feel
that they can ftake occupation there without having
to be removed by people of authority. According to
investigations of historical photos, the chosen site
has not been developed since the 1930's.

The character of Preftoria West is predominantly
shaped by the apartheid system’s spatial planning and
policies. The city has been parfifioned info various
zones based on racial population (Kruger, 2005). Races
ofther than the white community were separated from
places of work and economic opportunifies. This was
done through buffer zones such as railway lines, vacant
land and industrial areas (Kruger, 2005). Pretoria West
is reminiscent of a fragmenfted neighbourhood that
is disjointed from Pretoria CBD; this has resulted in
many derelict urban spaces and industrial buildings.
Many buildings were left abandoned and vacant, whilst
many more are being re-purposed for other functions
and use. According to (Trancik, 1986), the changing
industrial, economic and employment patterns have

further intensified problem of lost spaces in urban
areas. Trancik suggests that an industrial fabric is
difficult fo convert fo a safe urban public space.
Kruger (2005) believes that the form and character
of a place influences people's perception of crime,
meaning that people view an inaccessible open space
as dangerous.

The proposed programme for the project will look fo
investigate the fragmenfs of a disjointed Preforia
West from Preforia (BD, how fhese fragments
confribute fo fthe negative connotation that is
attached to Pretoria West, and the influence of an
industrial urban fabric. The dissertation will also
look to infroduce an urban productive landscape
whilst exploring the ways in which archifecture can
be a medium for the upliftment of fthe urban poor
through the activation of derelict urban spaces in
the community of Preforia West. The sfudy will
also make use of urban theories fto facilitate fhe
activation of these derelict urban spaces. The
proposed primary programme will include a biofuel
facility and an essential oils distillery as the main
drivers that will be supplemented by an urban
agricultural component that will be explored in the
urban framework.
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1.0 INTRODUCTION TO PRETORIA WEST

The city of Preforia was founded on Elandspoort, MW
Pretorious and Daspoort farms fthat were established
in 1855 (Friedman, 1994). Marabastad on the north-
western quadrant of Tshwane was a residenfial area
for black people unfil 1892 when the area was changed
into trade market for Indian people. The area was the
first black location where people coming into to tfown
to look for work in fthe factories and as labourers
could reside (White & Du Plessis, 2008). Many of the
people working in fhe industrial areas of Preforia
West lived in the Skoolplaats, while those who were
unable to find accommodation in the Skoolplaafts or
reside on their employers’ properties lived in Maraba
village. Marabastad ‘Maraba Village' was named after
the Pedi chief Maraba, an inferprefer and a chief
constable in Pretoria (Van der Waal, 1998).

The first forced removals of the black population
was in 1945 when the Black community was pushed
out towards the periphery of the cify fo make way
for commercial businesses. The history of Marabastad
reflects a political
had a negafive effect on fthe social and economic
development of people. The area of Marabastad was
once a formal township administered by Pretoria fown
council and was a safe-hold for job-seekers, migrants
and job-seekers. The area was expanding and this was

and racial ideology that has

attributed to its direct link to the city. As the city
developed, Preftoria West quickly became surrounded
by industrial factories and warehouses.

The project location is in Preforia West which
was influenced by fwo major nodes, fthe industrial
development of fthe past, and the forced removals
of Marabastad. These significant evenfs give us an
idea of the development of these derelict urban
spaces and the issues of poverty and homeless
people residing in these spaces. Preforia West Power
station and ISCOR factory known now as Mittal Steel
South Africa Limited were two of the initial major
developments in Preforia West. These two nodes
were the most prominent visual connection from the
Central Business Districts (CBD) to Pretoria West,
and many of the development between the CBD and
the two nodes was catalysed by this connection. The
1920s Industrial development created many economic
opportunities for fthe industrial manufacturers.
ISCOR was the main steel supplier for many of the
factories and warehouses in fhe country that were
built around this time (Stark, 1952). Today we find
that many factories around in Preforia West are leff
derelict and in a state of dilapidation and decay as
a result of the closure of many industrial factories.

The history of Pretoria West and Marabastad
indicates how the area was a multiracial affluent

Fig- 1-02. .l_;(om Hégén Street' view. (Aﬁf/yor, 2018}
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community. The area has gone through numerous
evictions and apartheid laws fthat ensued. The decay
of abandoned buildings and derelict urban open
lands were left fo furn into wastelands without
administrative confrol. These derelict urban spaces
need fo be to be looked at in an alternafive way in
order to deal with them and regenerative design is
a way rethink these empty spaces. Homeless people
have moved into and live in these derelict spaces
and wastelands (Van der Waal, 1998). According Gehl
(1987) industrial areas are offten seen as negative
spaces that is noisy and in-conducive to residential
area, he argues that these areas can be integrafed
into the liveable spaces for the community. A study
by conducted by Landman (2015) also found that open
public spaces around Pretoria are often occupied by a
variety of people at various times of the day. The use
patterns of parks are influenced by a those variety
of people and socio-spatial factors. According to
Landman (2015) communities who live around the open
urban spaces are discouraged to use fthe spaces due
to the feeling of insecurity there are people abusing
alcohol in fhese spaces, there are drug-pushers and
users and the lack of maintenance from the City also
further discourages communities fo use the spaces,
therefore the project will look af solufions of making
these spaces more user friendly by the communities
living around them. The chosen area of investigation




for this study is one such open derelict space that
has transient informalities. Homeless people and taxi
drivers that park and stand idle during the day occupy
the chosen site. The site has natural ecosystems such
as the flowing Skinnerspruit River fthat forms an
important part of the homeless people’s lives.

&
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ETHNIC GROUPS

According to data from 2011, the primary ethnicity was black Africans,
comprising 72.52% of the population, White people accounted for
16.84% of the population, followed by Indian / Asian population

at 3.2% and Coloureds at 2.81% ® O
GENDER

The total Population stands at 11 535 people (at 18669.99 p/km>.
The population devide stands at 52.95% Males and 47.05 Females.

- http://worldpopulationreview.com/world-cities/pretoria-population/

Pretoria is the 2nd largest provincial GDP contributor

$ of South Africa at 28%
|:| Stats SA 2011

b4t
number of people employed between the ages of 15-64 is i ‘i‘f
1079 273

-Stats SA 2011 TTJi\ i‘

Population of Pretoria - 2.2m. POPULATION DENDSITY per km?
-Stats SA 201

Pretoria is 6298km® in total and spreads 120km from East fo 5
West and 107km from North fo South

Fig. 1-04. Pretoria through statistics (Author, 2018)
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ESTABLISHING COMMON GROUND

1.1 PROBLEM STATEMENT

According to the United Nations (2016), Africa's
population has nearly trebled from its estimated
4718 million in 1980 to close to 1.2 billion. At this
pace, it is probable that the population growth will
increase fo 15 billion by 2025 and 2.4 billion by
2050. Population growth in South Africa is growing
at a steady pace. In Gauteng, Johannesburg and
Pretoria has experienced population growth due to
an influx of people looking for work & economic
opportunities. In Preforia, the most population
growth occurs in Pretoria West, where fhere is
less development happening as opposed fo ofher
areas such the east of Pretoria, where most of
the development occurs (City of Tshwane 2013). Due
to the population increase, we find that fthere is
not enough development to susfain the population
increase. The demand for accommodation, water and
electricity supply is not growing at nearly enough a
rate to carry the needs of the people. Even though
Pretoria West has fhe fastest-growing population
of Pretforia, it is disconnected from the (BD of
Pretoria, and this poses social and economic issues
for the unemployed. As a resulf, we find constant
growth statistics of the urban poor. This dissertation
proposes an infervenfion fhat is community-
inclusive  through inferventions fthat encourage

NETWORK OF OPPORTUNITY_

social cohesion, productive landscapes and working
communifies fo equip the communifies with skills and
employment opportunities fo uplift themselves. The
concerns raised suggest architectural inferventions as
a platform for an inclusive production space where
the different stages of the production spaces are
interlinked to create economic opportunities.

1.2 CONTEXT, THE EXISTING PROBLEM

Over the years, there has been an indication that
derelict buildings and urban parks or open spaces
are a ‘safe-hold’ for the homeless. The area of
investigation has many open public spaces around and
homeless people occupy these urban spaces ftoday.
Many of these homeless people rely on fthe flowing
Skinnerspruit River for survival;, the water from the
river is used fo wash faxis that stand idle on site
and is used for cooking by those people who occupy
informal shelters. It is pivotal that we start fto
imagine architectural interventions that inferlink and
rejuvenate the ecological aspects found on sife with
the users and the architectural intervention proposed
to find a balance between man and nature (Borasi &
Zadini, 2012). The architectural infervention proposed
will look to facilitate seamless integration of the
users around the site and in the community.




South Africa has an issue with unemployment fthat can
be affributed fo a lack of economic opporfunifies. It
is for this reason that this study investigates ways
in which employment opporfunities can be created. The
proposed scheme will look to offer the community wifth
economic opportunities through a productive landscape
whilst also rehabilitating the ecological systems of the
site through regenerative strategies.

1.3 THE MAIN ISSUE

The city of Pretoria has been fthrough a lot of
development in the past decades that has tested
the resilience of fhe city. Marabastad is one such
area that has gone through changes and demolitions.
This has led fo derelict pockets of land in the city.
These of the leftover portions of land end up occupied
by fthe urban poor in the city; many also end up
as wastelands rather fthan being used as potential
contributors to support the poor communities that
occupy these spaces (Mlatsheni & Ranchold, 2017).

The research study underfakes fo propose ways
in which fthese urban spaces can be developed info
productive landscapes that will be beneficial to
the urban communifies around fthem by proposing
inferventions that are community-based. The proposed
architectural intervention will look to aid the re-

introduction of inclusive working communities, while
equipping local communities with skills training,
employment and economic opportfunities.

Productive landscapes and ofther crop farming
production cycles in South Africa have many
systems, from fthe seeds purchased by the farmer
to growing, harvesting, selling, transporting crops
to wholesalers & refail fo wastage and then back
to the compost heap fo grow food. These cycles and
the wastages are some of the confributors to high
food prices. According to PACSA (2017), it was found
that low-income households are spending just under
R2000 per month on food only, which means that
low-income households can only afford to secure
half of what they need for the month. It is for this
reason that plafforms for economic opportunities,
skills ~ fraining, growth through production in
producfive landscapes in urban areas should be
provided to community members who live below the
poverty line. The proposed intervention will look to
create employment opporfunities through the life-
cycle of an essentials oils production system, the
production of essentials oils creates opportunity
through the farming, harvesting, sorfing, disfilling,
the extraction the oils and the packaging of these
different essentials oils products. The biofuels plant
production will also create opportunities through the
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1.4 THE URBAN ISSUE

Pretoria West has the make-up of an industrial urban
fabric that makes it difficult to create a recreational
urban park and public realm. These is a lack of quality
habitable urban public spaces for communities to
enjoy. Pretoria (BD has a number of open derelict
urban spaces found in Marabastad that are a resulf
of demolitions and evictions by the apartheid system.
These open spaces are occupied by the homeless
community, which over time makes it unsafe for use by
the public. These derelict open spaces have adapfed
to fthe urban conditions of decay that is ideal for
recreational drug offenders and prostitutes to linger.
These allow homeless people fo live in groups leading
to unhygienic conditions that become a breeding ground
for diseases.

The proposed urban framework will look fo address
the problematic and unstable trend of fhese urban
poor communities in the Preforia West. The urban
framework will also seek to mitigate fthe issues
that contribute to fthe rising poverty of Preforia by
proposing inferventions fhat will assist community

Fig. 1-05. Important nodes in Pretoria (Adopted by author, 2018)
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members in equipping them with skills for economic
gains.

1.5 ARCHITECTURAL ISSUE

In many instances, the built environment should not
be seen in seclusion fo fthe natural environment.
According to Du Plessis et al. (2015), humans habitats,
nature and humans themselves have been seen as
separate from one another and that nature is existent
only as a service to humans. The site is located in
Pretoria West next fo the Tshwane Vegetable Markef.
The architectural intervention proposed would be to
create opportunities that will assist in creafing a
sustainable community through economic opportfunities.
An essentfial oils distillery, biofuels facility from
the resulting food waste from the Tshwane Market,
an urban agricultural and hydroponic farm, skills
training facilities are proposed for the architectural
infervention. The essenfial oil extraction facility will
enable opporfunities of employment through farming
& harvesting and extraction of oils and through the
production of soaps, defergents, perfumes and food
colourants produced from the extracted oils. The use
of hydroponics will be utilized to grow crops throughout
the year for maximum yield of products. The facility
will have areas of on-site agricultural farming, a
production area, packaging area and dry areas for

the plants and distil areas. The identification of
ecological systems on-site will be accenfuafted for
the community to work and enjoy whilst natural
and recycled material found on site will be used
in the constfruction. Where demolition occurs within
the surrounding areas, the bricks, steel and other
recyclable materials will be utilised in the process
of constfruction.

1.6 DISSERTATION QUESTIONS

How can architecture play a role in uplifting the
urban poor in Pretoria West?

How can architecture encourage the connection
between man and nafure through productive
landscapes?

How can architecture mitigate and define derelict
urban spaces within Pretoria West?

1.7 INTENTIONS OF THE STUDY

The project intends to latch on and extend the City
of Tshwane's ARUP macro framework master plan to
develop fthe chosen site and ifs surrounding areas
into a liveable, productive landscape. The project
will also look to reactivate the area through urban
regeneration and activation of the site and its
mediate context. The project will test the ideas of

Fig. 1-06. Homeless at Vegetable Market (Author, 2018,
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urban regeneration through the creation of dialogues
between fthe industrial landscape and the proposed
architecture.

1.8 INFORMANTS OF THE STUDY

Preforia West is an area where many homeless people
linger; the chosen site is home to many. The narrative
that leads to fthe choice of fopic stems from the
need to creafte platforms of opportunity, sustainable
communities and inclusive communities that fashions
opportunities for locals and the homeless.

1.9 RESEARCH METHODOLOGY

In an attempt fo complete the research, various
research methods will be ufilised. The author will sef
to study and understand the context of the proposed
site, and social issues, soff neftworks streetscapes
and street dwellers will be studied with the aim of

understanding the site context.

Observations through site visits, local vendors and
commercial refailers will be visited to understand
the food production process and fransportation.
Food markets will also insight to the food cycle.

Peer-reviewed sources: Literature studies of

peer-reviewed arficles will be and interviews will
be conducted in order to fully understand the

issues within the area.

Precedent study: Precedent studies on oil
extraction facilities and liveable urban landscapes

will be studied.

An in-depth study on the essenftial oil extraction

process will be conducted for a betfer

understanding of the production process.

The site will be visited for quantitative mapping of
the context and qualitative in the studying of daily
activities around fhe site.

110 AIMS OF THE STUDY

The aim of the study is to investigate the issue
of productive spaces that benefit the communities,
and architecture that generates resource-efficient,
sustainable productive spaces. The intervention will
aim fo generate a new way of infegrating urban
agriculture in a South African context. The infent
will also be to reconnect man fo nafure whilst
mitigating the excessive damage of man on ecological
systems.

1.11 DELIMITATIONS

A number of constraints, including inaccurate

information from interviews of the site occupants,

NETWORK OF OPPORTUNITY_

time, and risk of crime may resulf in an inadequate
reflection of the homeless community living on in
Pretoria West. The time spent on the sife will be
inhibited due to concerns of safety.

LIMITATIONS

Visiting the site was restfricted and could only be
conducted in the presence of taxi drivers on site.

112 ASSUMPTIONS

The City of Tshwane Metropolitan Municipality will be
responsible for the implementation of this landscape
design. The Tshwane municipality will develop and
implement the City of Tshwane's macro framework
master-plan that will be strefched to Pretoria West.
It is assumed that it will gain a new community because
of the residential component of the area proposed by
the framework. This will consist of mixed-use buildings
that will allow a multiplicity of programmes to manifest.

Mapping of the context and qualitative in the studying
of daily activities around fhe sife.
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INTRODUCTION, PRETORIA WEST

2.0 INTROBUCTION

Marabastad in the west of Pretoria was named after
Pedi chief Maraba who provided black people coming
to work in Preforia with a place fo stay in the lafe
1860s. For many of the people who were travelling
long distances to their place of work, Marabastad
was a place they could stay so fthat they could be
so that they wouldn't have fto travel long distances
(Anon, 2004 ).

Pretoria has fraces of aparfheid's spatial legacy
that is evident in the separation of fthe black,
coloured and Indian townships from the Pretforia
(BD; these neighbourhoods were relocated from the
(BD to the periphery of Preforia. The fraces of
urban sprawl, segregation and isolafion are evident
when one studies historical maps, (Fig. 11) and the
history of Preforia and its surrounding townships.

In the early 1900s, what was known as the Coolie
Location was renamed the Asiatic Bazaar and fhe
land was resurveyed for commercial businesses. The
resurveying of the area was done for the purpose
and intenfion of implementing rates and regulation
by the city council of Pretoria (Van der Waal, 1998:8).
As more moved from fthe Skoolplaats to Marabastad
in 1934, the area became overpopulated, but due fo
the Steenhovenspruit stream to the east and Eskia’
Mphahlele Street to the west, the area could not
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expand. The influx of people into Marabastad in the
same year resulfed in many houses being demolished
by the government after the implementation of fhe
Slums Act (Van der Waal, 1998). After the National
Party came info power in 1948, new policies aimed af
confrolling the influx of non-Europeans and confrolling
the population was implemented.

According to Van Der Waal (1998), in 1945 black people
were forcefully removed from Marabastad to the
surrounding areas of Affridgeville fo make way for
Indian businesses in the area. In the 1960s the Indians
were moved fo the south-western quadrant of the
Preftoria CBD known as Laudium and Coloureds that
resided south of Marabastad were relocated befween
1962 & 1965 to Eersterus, north-east of Pretoria.

Marabastad was earmarked for The Freeway Scheme
in 1965 affer the relocation and demolition of the
residenfial buildings in the area, even though fhe
highways were never constructed. This left Marabastad
with the open urban spaces we see foday. As fhe
urban fabric of Marabastad was desfroyed, the area
was left derelict and due to this, the area has lagged
behind in terms of development. Marabastad went from
being a highly-populated area to a derelict open urban
area that has left much social and physical scarring
on the urban landscape.

Preforia West has many derelict open urban spaces.




Many of these end up as wastelands. According
to Trancik (1986), open derelict urban spaces have
the potential to be developed fo benefit the urban
context and community. Similarly, the Un-Habitat
(2015) suggests that these spaces can be developed
info habitable spaces to enhance the densification of
growing cities.

After all the physical changes of Marabastad, the
revival of the place occurred through the development
of fthe Belle Ombre Stafion. The station acted as a
catalyst for the activation of Marabasfad and Pretoria
West, as this became the main fransport hub for
black people coming info town for work on a daily
basis. Today, many informal taxi ranks have taken
up open land in Marabastad fo transport people from
the station further into town, and informal traders
have sef up informal frading stalls in the streefs
of Marabastad and fhe city. Marabastad has shown
resilience in that it has over the years shown ifs
ability to adapt fo the changes and disturbances if
has gone through, and the space has successfully
navigated the stages of growth, development, collapse
and reorientation of its life cycle (Brian et al., 2015).

Fig. 2-09. Far left, Site development over the years
(Adopted by author, 2018))
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Pretoria 2018

Fig. 2-10. Far Right, Site development over the years (Adopted by author, 2018))
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2.1 PRETORIA WEST TODAY

Preforia as a mefropolis has undergone rapid
urbanisation that has come with service delivery issues
and social injustices. After factories and warehouses
in Preforia West were shut down following the
decline of the industrial development and left derelict,
ofhers are being re-purposed fo accommodafte new
functions. Residential houses along Vom Hagen Street
within Pretoria West are being converfed info light
workshops such as mechanic workshops, scrapyards
and motfor-spare shops.

The chosen site was chosen because of ifs proximity
to the Tshwane Vegetable Market which offers
opportunity fthrough the food waste generated, the
site is surrounded by the Evergreen vegetable market,
Vom Hagen Streef, the railway line running north is
occupied by the homeless, and long-distance faxi
drivers use fthe space as a park-and-rest spof whilst
waifing for their furn in the queue at the faxi rank
and the washing of faxis. The lack of new development
in Pretoria West has meant that the community has
straggled behind; the changes in the functions of fhe
residential houses to informal businesses are a result
of an act of survivalist initiatives by the community.
The Skinnerspruit River runs through the sife from

the west towards a north-easterly direction where
it joins the Apies River. From an investigation of the
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HERITAGE RESPONSE_PRETORIA WEST
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These points refer to a dynamic and integrated approach
to heritage, relating it to the social development of a
community and a confributing influence to the broader
development framework of a city. The points will be
observed and applied in the approach to the design
infervention. The aim of the Burra Charter is to ensure
that the heritage and history of a place is preserved.

2.2.2 HERITAGE COUNCIL OF VICTORIA

The Heritage Council of Victoria (2013), says that
industrial heritage sites help connect the contemporary
world and the work of the past. These heritage sites
have a sfory that is fo be preserved. Industfrial
heritage is nof just the warehouses and fthe factories
that had housed some form of programme but extends
to the landscapes, precincts and ofher features that
were aftached to industry such as the supporting
structures, the fransport and residential communities
within the context (Heritage Council of Victoria, 2013).

The Heritage Council of Victoria encourages an
adaptive reuse of a heritage place or site. Adaptive
reuse is the conversion of a heritage site or building
from one use to another. Where new programmes or
reuse of a heritage site is being implemented, the new
programme must encourage and preserve the ongoing
understanding of the heritage of the place whilst also

Fig. 2-14. Far left; Skoolplaats (Adopted b
author, 2018)

Fig. 2-15. Right, remaining section of Lorent
Street, which formed the western boundary of]
Marabastad (Adopted by author, 2018)

Fig. 2-16. Below; Map of proposed Highwa,
Scheme of 1965 (Adopted by author, 2018)
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accommodating the new function of a building (Heritage
Council of Victoria, 2013). Adaptive reuse of a place
seeks fo revive a place rather than aiming fo hold it
to a particular moment in time, it looks fo add to the
continuous story of a place rather than fo fry and
erase fthe past, and it becomes a part of the history
of a place.

Heritage sites become vacant brownfield sites and can
be seen as negative contributors fo property values,
unemployment and also a thread fo public safety &
health and also the environment. According to Heritage
Council of Victoria (2013), the redevelopment of the
sites can have positive impacts fo the context and
community.

Even though the Heritage Council of Victoria (2013)
and the Australia ICOMOS Charter (1999) are heritage
preservation documents and Cultural Significance
charters used internationally, the documents lay ouf
ways of preserving heritage sites, their principles
could possibly be applied or adapted to the South
African context for the purposes of preserving
heritage sites. Through the adapfive reuse of fhe
site, the chosen site that is a brown field for many
years now will be developed with the aim of creating
economic opporfunities for the community and also
looking to impact the surrounding positively through
the new architecture that will be created.
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DEFINING & RE-DEFINING LOST SPACES

2.3 DEFINING & RE-DEFINING LOST SPACES

2.3.1 WHAT IS LOST SPACE?__ ROGER TRANCIK

Trancik (1986) refers to lost space as leftover or
unstructured landscape at ground level of high-rise
buildings or an unused sunken plaza space that is
located away from the flow of pedestrian activity
in the city. Parking lots can also be considered
as lost spaces as well as fthe ‘no-man’ land along
the edges of the freeway that are not maintained.
Other such lost spaces are train yards, military
sites and industrial complexes, the residual spaces
between districts and loosely composed commercial
strips that emerge without anyone realising. Trancik
(1986) also refers to deteriorated urban parks that
are unmainfained as lost spaces. From the given
examples, it can be said that lost spaces are
generally undesirable urban areas that need fo be
designed or redesigned so fthat they may confribute
to their surroundings and users. They are ill-defined
spaces without boundaries and serve no connection
to elemenfs in a coherent way. Derelict urban
spaces or lost spaces offer opportfunifies for urban
redevelopment and creative infill (Trancik, 1986).

Professionals such as landscape architects, urban
planners and architects are offen fasked with
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redesigning lost spaces. Over time, the changing
industrial, economic and employment pafterns have
further intensified problem of lost spaces in urban
areas (Trancik, 1986). In Pretoria West, the changing
economic and industrial and land zone patterns have
confributed to the abandonment of lost urban spaces.
Trancik (1986) argues that in some cities the lost
spaces are mainly found next fo or along the railway
lines and highways and cause disjointed city forms.
Many pedestrian routes and destinations are broken
and cause a disorientating experience. In Preforia
West, we see many derelict urban spaces around the
network of rail lines that served the industrial area,
open spaces that were meant fo creafe buffer zones
during the apartheid era and existing highways such
as fthe N4 fo the North West province as well as
the leftover fraces of the proposed highway scheme
of 1960 in Marabastad. While these spaces mentioned
above may be good examples of derelict open urban
spaces, defining derelict open spaces is imporfant in
order to see how it may differ from positive urban
spaces. Trancik (1986: 3) defines lost space as follows:

Unstructured landscapes or derelict open spaces
that discourage pedestrian movement or posifive
human activity:

The open spaces that buffer the industrial/
commercial area from residential areas. These are

Hummu.m



the ‘no-man’ land along the edge of the highways,
railway lines and rivers. These areas are often
unmaintained and unused for human activity;

The leffover spaces between districts and loosely
composed commercial areas;

Old industrial spaces and deteriorated urban parks
that lessen the comfort of city living; and

Areas that need to be redesigned; anti-spaces that
do noft confribute positively to fthe surrounding
users.

The site chosen is an unstructured landscape; it is an
urban space that is located in-between an industrial,
railway line and residential area and discourages human
activity because of the negafive fransient activities
on-site.

According to Trancik (1986), designers have for a
long faced the issue of designing outdoor spaces as
collective, unifying new developments through the
framework design. Many a time, the contribution by the
designers is implemented as an affter-thought cosmeftic
treatment of an urban spaces design; this results in
ill-shaped and ill-designed urban spaces for use by
the public (Trancik, 1986).

Trancik (1986) has identified two ways that urban
planners can use to generate investment. Firstly, it
is important to identify what causes spatial continuity

nnnnnnnnnnnnnnnnnnnnnnn

in the urban fabric and then to design a framework
of inferconnected buildings that connects the open
spaces. Trancik (1986) further suggests that the gaps
in the urban fabric should be identified before the
site-specific architectural intervenfion is designed.
This exercise should be treated as a key element in
urban land-use planning (Trancik, 1986).

According to Trancik (1986), lost spaces in the city
can be affributed to five elements: humans increasing
dependence to vehicles as a means of transportation,
the design stance ftaken by architects and modern
movement towards open spaces in the city, unidentified
land use policies of the urban-renewal period that
divided the city, the unwillingness of public or private
institution to assume responsibility of the public
urban environment, and just as in Pretoria West, the
abandoned indusfrial and transportation sites such
as fthe Golf Train Station that stands derelict and
Pretoria Power Station.

Many urban designers believe that urban land should
be designed in a more efficient way in order to
create an integrated urban form. Designers need
to be logical and utilize a more integrated design
solution rather fthan just beautifying urban spaces.
Gehl (1987), argues the urban spaces are often seen
as two-dimensional without an understanding of

the relationship between humans, buildings and in-

Fig=2.19, Homeless on site {Authos; ‘2018)
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between spaces. The urban spaces are often designed
separately from fthe buildings and are not seen as
connecting spaces, and this often leads to formless
lost space that in turn becomes misappropriated and
reduced from the surrounding context. These often
become parking spaces.

The site chosen for investigation of this study is
one such ‘lost-space’. The site is an undefined open
space fthat shows evidence of fthis reaction. The
site has many inappropriate activities occurring and
is therefore considered as dangerous. This further
fuels the withdrawal of the community from the area.
The challenge then is how space can be reconnected
to create an appropriate space in an existing urban
context.

2.3.2 LIFE BETWEEN BUILDINGS__ JAN GEHL

According to Gehl (1987), the street edge is the
host of many economic and social activities and the
street is where trades are negotfiated and people
interact through conversations and ideas are shared.
Gehl (1987) argues that the streets need to be a
pleasant place where a hive of activity happens, a
place fthat enables small business start-ups, craft
makers and even the car mechanics to function.
In the area of investigation for the project, the
residential community has over the past few years
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transformed from a white community to a Somalian
communify. The sfreets are a hive of activity with
shops and businesses providing accommodation
available within the community. The N4/Vom Hagen
street houses have been re-purposed into small &
light industrial mechanic workshops, panel-beaters and
scrapyards. These mechanical workshops may be seen
as unsightly for the street, buf they create a fhriving
neighbourhood. Not all light industrial activities are
annoying and only those that are noisy or in-conducive
to residenfial area are unsuitable fo be infegrated
into a liveable community (Gehl, 1987%). Gehl's book
‘Life between Buildings' uses the human element to
investigate public spaces within an urban environment.
Gehl (1987) uses levels of pedestrian flow, the levels
and length of activities, social interactions and human
confact to measure the success of public spaces.

Gehl (1987) categorizes outdoor activities within public
spaces into fthree caftegories as follows: opfional
activities, necessary activity and social activities.

Optional activities are those activities that users
participafte in only if they wish fo do so and only
if the place and time make it possible fo do so.
These are activities such as loitering, sunbathing,
running and leisure walking. Opfional acfivities only
take place if the weather is favourable. Activities
in this category mainly depend on fthe exterior
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physical condition. When outdoor urban spaces
are of a poor quality, only necessary activities
occur, and when the spaces are of good quality,
the necessary activities will happen at the same
frequency and somefimes ofther activities carry
on longer because of fthe quality of the physical
conditions. In poor-quality open public spaces,
only the absolute minimum activities take place
as users see no need to be in the space and
therefore only pass through the space to gef
back fo their place of residence.

Necessary actfivities are seen as compulsory,
and include activities like walking to the shops,
commuting or cycling fo work or school or running
errands.

Social activities depend mainly on the presence of
people in urban public areas; the activities can be
anything from social events, open-air theatfres,
children playing and casual coming-together
& conversations. Social activities take place
naturally and happens because of the movement
of pedestrians through the same spaces. This
indicates that social activities are supported by
users when necessary and opfional activities have
improved environments. According to Gehl (1987),
city centres and streets have superficial social
activities that are mainly passive. Gehl (1987

further argues fthat a social activity occurs
whenever fwo people are fogefther seeing and
hearing one another in a public place.

Gehl (1987) believes that urban form can be improved
by recording how urban spaces perform and the
influence of ftheir use. The site chosen for fthis
project has many transient activities throughout the
week. The site is a car wash and resting place
for faxi drivers during fheir idle fime. It also has
many homeless people living on-site; some of the
people on-site engage in substance abuse, whilst
ofhers are ftrolley-pushers and car-quards. The
site itself has a negative connotation aftached to
it because of the different homeless people found
there. According to Gehl's (1987) study, a clearly-
defined sfreef edge encourages social activities; this
happens because of the movement of pedestrians
through the same place. The proposed intervention
will look to encourage the movement through the
site and in turn creafe a positive urban spaces.

2.3.3 WHAT IS PUBLIC SPACE?_KEVIN LYNCH

Public spaces can be regarded as an urban
environment fthat is open and accessible fo the
public and where culfural and social gathering
occurs. Open urban spaces are an infegral part of

Fig. 2-22. Waste on site (Author, 2018)
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Fig. 2-23. Author’s sketch of site (Author, 2018)

NETWORK OF OPPORTUNITY_

the city, but are offten referred to as problematic in
the modern city and end up as spaces of contention.
Kevin Lynch’s ftheory argues that a harmonious space
should incorporate an aesthetic, physical practical
and emotional relationship in the city. Kevin Lynch's
work in ‘The Image of the City' aims fo approach and
analyse the city in a new and relevant manner. Lynch's
(1960) urban view of the urban landscape focuses on
the movement fthrough mental maps. His theories rely
on the legibility of the city through recognisable and
organised elemenfs within the boundaries.

According to Lynch (1960), there are five design
elements that shape the environment; the five elements
are edges, districts, paths, nodes, and landmarks. The
elements that Lynch uses to analyse the city are
reliant on visual sense and excludes all other sensory
factors. The elements may be defined as follows:

Edges are the areas that the observer experiences
lined along phases that act as element breakers.
They break up continuity, and include rail lines,
the shore, the edges of development, and walls.
These boundaries act a laferal references and
not as coordinates. These linear barriers may
be visual or physical barriers that separate one
place from anofher. The edge elemenfs may nof
be as dominant as paths, but act as important
organising features.




Districts are sections or areas of the city
ranging from small to large. The areas may be
seen in a two-dimensional manner that is entered
mentally by the observer. These spaces are more
identifiable from the ‘inside’, According to Lynch
(1960), these spaces can also be used as exterior

references if visible from the outside.

Paths are spaces where people move occasionally.
These can be the street, walkways, footpaths, rail
lines, or canals. According to Lynch (1960), these
elements that form these paths are central fo
what people see. These paths are where people
move whilst observing the city and so elements of
the city are rearranged to relate to them.

According to Lynch (1960) nodes are poinfs in the
city that form the spofs in the city where people
can enfer. The nodes form the central foci from
which people travel to and from. Nodes are places
where there is a break in fransport, an exchange
area from one form for transport to the other,
where paths converge, where fthere is a shiff in
moments from one from one structure to another,
or simply where there is a high concentration of
people, like a public square or a sfreef corner.

Landmarks can be considered as another fype
of point reference. The difference is fthat the
landmark is not an access poinf, because it is

external. Landmarks can be anything from a
building, a mountain, a sign or a tower fthat
is used to mark a place. A landmark is mainly
used to identify an object or element from a
variety of possibilities. Many landmarks are high
elements that can be seen from all angles and
from a distance over smaller elements.

2.3.4 CONCLUSION

According to Trancik (1986), designers need to start
thinking about urban spaces at the inifial stages of
the deign process. The building should be designed as
part of the urban spaces and not as affer-fthought.
Trancik further argues that cosmefic treatment of
an urban open spaces results in an ill-designed and
an ill-shaped urban space. In Gehl's (1987) study, the
book, Life Between Building's, he argues fthat sfreet
edges that are well defined encourage community
Gehl (1987) believes that these
social activities are a result of the movement of
pedestrian s through the space. Kevin Lynch (1960)
also argues the same poinf in that the public spaces
that allow for pedestrian movement and is open
and accessible to the public allows for cultural and

social activities,

social activities to occur.

The proposed intervention will look fo design the

building on-site as part of the open urban space. The
building will look to draw the urban space info fhe
building through inferlinking walkways that stretch
to the banana ripening cenfre located on the northern
side of the river as well as the proposed urban vision
mixed use buildings.
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UR BAN VISION __ DISCONNECTED NETWORKS OF PRETORIA WEST
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Fig. 2-24. Macro of the site (Author, 2016) Fig. 2-25. Micro of the site (Author, 2018)

2.4 MAPPING

Public open spaces also provide opportunities for
recreation, relaxation and contribute to the greening
of cities (Gehl, 1987). This can enhance the quality of
life of people and sustainable living. Given this, public
spaces should be accessible fo all with physical and

visual access from buildings and streets (Tibbalds,
2001).

In order to a vision for Pretoria west, an understanding
of the context and the mapping of the site and context
will be unpacked from an urban and theoretical point of
view. The proposal of the Urban vision was influenced
by the theories of 'space’, the theories of Jan Gehl,
Roger Trancik and Kevin Lynch were studied for fhe
purpose of addressing the urban vision proposed.

NETWORK OF OPPORTUNITY_
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2.4.1 IMPORTANT NODES

The Preforia has many major nodes that act as
landmarks or way-finders. These nodes and landmarks
have the potential to be developed into vibrant and
socially active spaces. Train stations such as the Golf
Station that stand derelict next to the chosen sife can
be developed into a fransport-orientated development
that will in turn spark development within Preforia

2.4.2 MAJOR ACCESS ROUTES

The chosen site is located in Pretoria West and has
direct access to the main road which is to the south
of the site, Vom Hagen street (N4) that links to the
Pretoria (BD to fthe east and Afttridgeville fo the
west. The site is also right next door to the Golf ftrain
station, which connects the north & south of Pretoria.

Fig. 2-26. Important nodes in Pretoria (Author, 2018)
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Fig. 2-27. Major access routes in Pretoria West (Author, 2018)
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2.4.3 AREAS of INTEREST vs PEDESTRIAN MOVEMENT

This map shows where pedestrians move, the streets
that has a lof of foot fraffic. These streefs are
where the places of inferest can be found. These
pedestrian routes also have many homeless people in
them. Public transport nodes and routes also overlap
where many pedestrians walk.

2.4.4 AREAS of CRIME vs PEDESTRIAN MOVEMENT

This map shows where pedestrians move and where
crime happens. Form the mapping, we can deduce
that crime areas are on the main roufes where the
pedesfrians move. We can also see from the mapping
that the places where there is public transport nodes
and derelict open spaces are where the crime happens.




2.45 TYPOLOGY & LAND USE CHANGES

Pretoria West has a diverse collection of land use; the
major roufes have more commercial activities, whilst
the quieter streefs have residenfial houses, many
of the houses along the main routes have been re-
purposed info commercial businesses. The Old Pretoria
Power Station, the former ISCOR factory, and the
Tshwane Vegetable Market will be adapted fo offer
more public functions that will encourage a connected

2.4.6 DISTRICTS

Pretoria West has different disfricts ranging from
small single-standing houses, derelict factories and
warehouses. WF Nkomo Street, formally known as
Church Street, is more of a commercial street, with
residential apartments and recreational activities such
as the Pilditch Stadium and Preforia Show Grounds.
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Fig. 2-33. Urban Vision Concept (Author, 2018)
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2.5. URBAN VISION Infroduction

The wurban growth pafterns of Pretoria reflect a
fragmented urban grain. The urban fabric is disjointed
by the Skinnerspruit and Apies river. Skinner Streef is
one such example of politically driven urban planning,
as well as Marabastad in the west of Pretforia’s CBD.
The forced removals of the Indian, Coloured and Black
people also contributed to the open barren land as
a result of historical evenfs such as fhe highway
scheme of 1965. Further disjoints are creafted by fhe
natural ridges in the north and the south of Pretoria
(BD, as well as the roads and railway lines (Holm
Jordaan Group, 2005).

There are few public open spaces in Pretoria West in
comparison to Pretoria Easf, which has a befter public
open space network (Holm Jordaan Group, 2005). The
public open space nefwork of an area has an impact
on the quality of life of the residents that live within
the area. Open public spaces also play an important
role in the preservation of the ecological network
such as water streams and fauna and flora. Quality
of life can be improved through open space networks
and recreational facilities, as well as affract economic
development (Holm Jordaan Group, 2005). Trancik (1986)
refers fo land along the edges of free-ways and rail
lines that are not maintained as lost spaces, fthe site
chosen is one such land fhat is located beftween a




highway road and a railway line. These unmaintained
site are generally undesirable in the urban areas that
need to be redesigned.

The site chosen for the project has been left derelict
and has been taken over by homeless people, the area
is now seen as an unsafe area for the community of
Pretoria West.

Some of the problems identified in the study area
include a lack of a pedestrian access and accessibility
to land wuses, lack of local economic and social
amenities, mixed land uses along the side (light
industrial workshops) that is undocumented with local
authorities, inaccessible land-uses due fo rezoning
issues, and the lack of public spaces for community
to access.

2.5.1 DESIGN INTENTION

The approach to the urban vision is fo define planning
principles that will assist in the development of a
better public environment. Principles will be defined
as guidelines to the urban design. The principles are
not to define a specific urban design, but will be an
attempt at guiding a specific (human) orientated design
based on the specifics of an area. The principles will
interlink but can also be used separately. Where there
is a need or design challenge, a specific principle will

be analysed and selected to be the primary principle
supported by the ofher principles. An urban master
plan of Pretoria West will be designed based on the
design principles defined, where different projects
will be identified as primary projects, with design
principles specific fo that area. The project will aim
to connect the urban fabric along the feeder routes
through these interventions.

Fig. 2-34. Buffers & Barriers (Author, 2018)
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25.2 City of Tshwane master-plan of macro
framework by ARUP

The ARUP framework (2012) suggests that
Marabastad become the northern gafteway into the
inner city area. The framework looks to create a
formalisation of the informal economical nefwork
that occurs in Preforia West whilst connecting the
sports facilities and the old bus terminals. The
framework proposes that Church Street is densified
with mixed use buildings that have retail stores along
the street edge. The framework designed by ARUP
has design principles that a sustainable to fthe cifies
development, they are aimed af enhancing identity
& pride, whilst creafing world-class environmenft,
connectivity & public realm, promote business acfivity
& entrepreneurship, create safe, secure, prosperous
residential communities, and create economic
opportunities for the wider mefropolitan area. The
proposal of the project is to extend the perimeters
of the design framework designed by ARUP towards
Pretoria West by exftending the proposed pedestrian
and bicycle routes and urban fabric

NETWORK OF OPPORTUNITY_
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2.5.3 DESIGN PRINCIPLES

The design principles and quidelines for the urban
vision are based around the ‘ease of accessibility’, in
Pretoria west, there is a educational facilities that
are disconnected from each other and ftherefore the
urban vision will look to bridge the gaps. Ease of
access is crucial for a development of a sustainable
community, the idea is fo create a community that is
easily accessible from any public transport system and
also pedestrianised and cycling orientated streefs.37

Fig. 2-36. Sketch of Proposed urban vision (Author, 2018)
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2.5.3.1 IDENTIFY NODES

Identify important nodes in the area that are within walking distance befween each
other. The connecting nodes must allow for comfortable walk-able pedestrian routes
and with diverse activities along them.

2.5.3.2 DEVELOP NODES

Activate fthe identified nodes and encourage public spaces in these nodes. Redevelop
the feeder routes fto these nodes. Diversify activities in these nodes; humans thrive
in environments that have multiple activities.

2.5.3.3 CONNECT NODES

A place that is well connected encourages humans in the area fo access public
spaces; fthis also contributes to an improved city environment that is safe for all
to use. Green infrastructure and connection routes should have tree canopies that
provide shade and reduce heat islands in the area. For legibility and visual linkages,
streefs need fto be wide enough, well lit and pedestrian-orientated.

2.5.3.4 SUSTAINABLE DESIGN

Sustainability is a strategy that is used to create awareness about the environment;
the strategy will encourage recycling programmes aimed af uplifting the informal
recyclers found in the streets of Preforia. The ecology of the area is to be managed
and conserved under this principle too.

2.5.3.5 STRENGTHEN NODES The identified nodes must be strengthened and diversified
whilst also being porous at the ground level for human inferaction. The infrastructure
in these nodes and routes that connects the nodes are proposed to be low-rise

mixed-use buildings. Fig. 2-37. Opposite page: Design Principles (Author, 2018)
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2.5.4 URBAN VISION FOCUS AREA

The study area selected for urban vision is fhe
residential area of Preforia West and Tshwane
University of Technology and fhe amenities in-
between. The (BD of Pretoria knows Preforia West
for its sub-support system. Pretoria West has
lagged behind in terms of development as compared
to the east of Preforia. The site chosen for fhe

framework design will propose a response fto fhe
disconnection of Preforia west to the CBD. The urban
vision will look to address the issues of dislocation,
idenfity and walk-ability, legibility, and pedesfrian
movement and experience.

Fig. 2-38. Urban vision focus area (Author, 2018)
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2.5.4.1 SCHOOL / COMMERCIAL NETWORKS.

Fig. 2-40. Concept sketch 2 (Author, 2018)

This image indicates the school networks, commercial
networks as well as the green (sports facilities) in
the area.

2.5.4.2 PROPOSED MIXED USE.

The intervention will look fo propose mixed use
developments that allow for light industry to happen
at ground level

2.5.4.3 BARRIERS.

Fig. 2-41 Proposed mixed use (Author, 2018)

This image indicates the barriers found in Pretoria
west around the site of intfervention, the Skinnerspruit
that flows from the east to the west this creafes
a barrier befween the north & south parfts of the
site. The N4, Vom Hagen ‘high street’ that runs
east-westerly creates a boundary befween the site
and the residential area. The Railway lines that runs
north south acts as a gateway into Pretoria on the
N&.

NETWORK OF OPPORTUNITY_
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Fig. 2-41 Proposed mixed use (Author, 2018)
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Fig. 2.44. Site visual links (Author, 2018)

2.5.4.L ROUTE NETWORKS.

This image indicates the intuitive networks through
the site, these networks are derived from the site
and confext study, these neftworks are not exiting
because of the barriers in the area.

2.5.4.5 CONNECTIONS.

The image shows the connections beftween fthe
important nodes in Preforia West, the vision
proposes that desired connections must be made
be made beftween the primary, High schools, sports
facilities and higher education institutions within the
area.

2.6.5.6 SITE VISUAL LINKS.

This image indicates the intuitive networks through
the site, these networks are derived from the site
and confext study, these nefworks are nof exifing
because of the barriers in the area.

2.5.4.7 CONCEPT SKETCH.

P

This image indicates fthe initial concept of the
intervention along Maltzan Streef, the proposal is to
densify the residential buildings along that street.

R femtnd .
FFE
X # ~ light wrelits bvial

4 vesiclenbal
Fig. 2-46. Concept sketch (Aufho;, 2018)
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Fig. 2-51. Typical street section (Author, 2018)
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25.4.8 STREET INTERFACE

The movement of cars fthrough the connection streef
is necessary. But the street can be befter defined.
The manner in which they flow through the city can be
adapted to better spaces with the addition of bicycle
lanes, paved walkways, and more trees to counter fthe
heat island effect.

25.4.9 STREET INTERFACE

The streefs are fo be converted info pedestfrian
orientated streets. The four vehicle lanes will be
converfed to two lanes in both directions whilst fthe
outermost lanes will be converted fo running and
bicycle lanes

2.5.4.10 SKINNERSPRUIT RIVER

The movement can be better managed through the site.
The river can be betfter managed with bridges that
allow for cross movemenf. There are no alfternative
pedestrian and cycling routes on the site; therefore,
sensitive routes on the site will be designed without
disturbing the natural environment.

25411 TYPICAL STREET SECTION

Mixed-use buildings are fto have a strong inferface
with the streef-scape and encourage a porous ground
floor that links fo fthe streets.
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Fig. 2-52. Final Vision (Author, 2018)
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2.6 CONCLUSION_Urban Vision

Pretoria West has many 'barriers’ that disconnect
the urban fabric. There is a lack of accessible public
spaces that are safe for the community. Amenities
such as fthe educational nefwork, sports, public
networks are disconnected by these barriers created
by the spatial legacies of the past and therefore
confribute to negative social issues. The proposed
framework design principles will assist in guiding
the design of positive and inclusive designs that
will encourage linking nodes and also creating easy
access fo fthese nodes. These design principles are
adopted from urban design principles that have been
successfully implemented by urban designers over
the years. The principles are a set of guidelines that
can be used in designing a specific urban landscape
as fhe identified project requires. In the case of
designing for a connected network of amenifies and
educational nefworks in Pretoria West, the principles
will be used to create networks that connect fthese
amenifies. The educational networks that are located
in the south of the residential area will be connected
to the Tshwane University of Technology fhrough
various inferventions along Maltzan street, and the
activation and reopening of fthe closed-down Golf
Train Stafion will help rejuvenafte and activate the
area as a important node.

NETWORK OF OPPORTUNITY_
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The aim of the project is to link educational networks as
well as public amenities through pedestrian and cycling
roufes in the area so as fo create a Preforia West
that will be a diverse and safe vibrant urban precinct
that is well-connected to the surrounding residenftial
area and the Preforia CBD, an integrated public realm
with open, public and green spaces that are accessible
by the community and incites urban renewal is needed.
This will creafte a posifive living environment fhat is
a eligible destination that encourages social activities
along the Skinnerspruit that connects fo the Apies
River. The straftegy is to reconnect Preforia West fo
the city through safe and pedestrian orientated public
streefs.
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2% SITE SELECTION

The chosen site based on fthe vision is located next
to the Tshwane Vegetable Market along the idenfified
route for the Urban vision for the project; the site
intervention will form part of the urban regeneratfion

of tfhe community.

iy

Fig. 2—5. Site confex (Author, 2018) .
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Fig. 3-57 Transient qualities of the site (Aut
L
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3.0 THEORY INTRODUCTION

The theory chapter will frame the dissertations
argument from a theorefical point of view. The
look to explore fhe
& fransient qualities found on the site and use
them to uncover an architecture that allows for
these qualities to confinue, but in a formalised
way. Theories related to the restoration of the
environment will be explored.

dissertation will informal

3.1 REGENERATIVE DESIGN

3.1.1 THE INCEPTION OF REGENERATIVE DESIGN

Regenerative theory is based on the concept of
reducing fthe divide between humans and nafure, it
speaks fto the notion that humans form part of nature
and not ranked as higher or above. The thinking is
derived from the nofion of whole sysftems thinking
which states that all things are connected as a
single system and fhat all entities of a system are
crifical in ensuring that the whole system is healthy
(Littman, 2009). The introduction of regenerative
design can be fraced as far back as the 1880's
expressed ecological
thinking in his book, where he applied ecological
thinking fo seftlements where people lived. Howard

where Ebenhezer Howards

NETWORK OF OPPORTUNITY_

ecological thinking indicated clearly his use of natural
systems as opposed to engineered one in fthe aim
of reconnecting nature with humans. Pafrick Geddes
also confributed to ecology in architecture through
the concept of regenerative theory his take on cities
a living organisms in 1915 and the undersfanding of
the context is important in designing for a sustainable
growth. Geddes research and study on the urban
growth pafterns initiated by the mass movement of
people that was published in 1915 (Mang & Reed, 2012).
Charles Krone furthered the concept of regenerafive
theory to systems thinking in the 1960 & 1970's which
was the foundations on which Regenesis Collaborative
Group's research in the 1990's was established and
also Ludwig Von Bertalanffy's systems theories work
of 1968, these are just some of the influencers of
John Tillman Lyle's work as a regenerative design
theorist (Mang & Reed, 2012).

John Tillman Lyle work was concerned about the
depletion of natural resources and the effects on the
environment. According to Lyle (2009), the main issue
for the environmental crisis we face today are due
to the simplistic ways in which we understand living
systems (Mang & Reed, 2012). We have issues of growing
populations that is linked with a declining resources
and uncertainty of depth of the environmental issues
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of climate change (Folke et al., 2010)and therefore the
world is facing a mulfitude of depleting of resources.

3.1.2 TOWARDS REGENERATIVE FUTURE

Humans have greatly confributed to the soil degradation
since the 1950's. It is estimated that over 85% of
agricultural land has degraded by soil erosion, soil
compaction, rising salt and many other causes (Folke
et al., 2010). The degradation of agricultural land has
reduced global agriculfural production by abouf 15%
in the last 50 years. According to (United Nations,
2015), the world population will be nearly 8 billion
by year 2025 and in addition to that, if the rate
at which the water consumption continues unchanged,
half the world's population will have water-stressed
environments by 2025 (Folke et al., 2010). It has also
been established that by the (Food and Agriculture
Organization of the United Nations, 201#) that the
security is on fhe rise in part of sub-Saharan Africa
and Western Asia and South-Eastern.

Regenerative theory is the platform on which humans
should
environments for the benefit of all.

and nafure co-exist, creating reciprocal

The architectural response on the chosen site will
deploy regenerative strafegies. The approach will be to
identify the ecosystems found on fhe site and to use

architecture that allows for a reciprocal relationship
with nature fo manifest. The response fto the site
is to restore ecosystems through the creation of
new ones that will improve the existing ecosystems.
The form and sefting of the architecture will be key
in creating this reciprocal relationship with nature.
The building will harvest as much water as possible
that will be used in the urban farming, washing
irrigation of the farms and other processes on site.
The building will form an extension of the landscape
through internal vegetation, green spaces and live
walls that will assist with environmental qualities of
the building.

3.2 RESILIENCE THEORY

3.2.1 RESILIENCE & SUSTAINABLE DESIGN

According to Fath et al. (2015) the concept of
resilience has been used since 1973. The origins
of resilience theory can be linked back to systems
ecology that frames it in the adaptive cycle (refer to
Fig: 00) in which resilient systems navigate through
(Brian et al., 2015). Folke et al. (2010) refers to
resilience as the capacity for a system fo absorb
disturbances and reorganize while undergoing change
so as refain essentially the same function, structure

Liwirsg Sysdem Design

Technical System Dedign

Fig. 3-59. Framework for sustainability that contrast technical and
living systems design (Mang et al, 2012:10)

Project

Actualizing

| Habitat

@ |

\ A 4 /
\\ Amﬁns Value-Adding /
\\ Partnering /
rd

Fig. 3-60. Levels of ecological strategies for sustainable design
towards regenerative design (Mang et al, 2012:13)
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Fig. 3-61. Adaptive cycle by Salingaros (2011)

Tk b

Fig. 3-62. On the left, an over-concentration of large-sale components;
on the right, a more resilient distributed network of nodes by
Salingaros (2011)

and feedback whilst mainfaining the same identity.
Resilience thinking has grown since its introduction
as an ecological technical term in 1973 by Holling
(Brian ef al., 2015). In its theory, resilience has
confinued to be applied at a larger scale in many
fields and disciplines. The widespread use of the
concept implies that resilience is an essential part
of many systems, even though a clear method of the
use of the concept is still lacking (Brian et al., 2015).
Resilience thinking complex social
ecological systems dynamics and development, (Folke
et al, 2010). According to Folke (2010), there are
three aspects that are pivotal to resilience thinking,

considers the

these are adaptability, transformality and resilience.
Resilience is the ability for a social-ecological system
to change but stay within main thresholds. Folke
(2010), further says that transformality is a ability
for a system fto cross between different thresholds
into different development routes. The ability for
a system to change at small scales allows for the
system to be resilient at a larger scales (Folke et
al.,, 2010). When transformation happens at small
scales, resilience is drawn from mulfiple scales and
takes advantage of the opportunity of a crisis fo
adopt innovafion on the system. When communities
adopt resilience at these smaller manageable scales
then they can contribute to fthe Earth System
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resilience that explores fransformation that are a
threat to the Earth's System of resilience. According
to Du Plessis (2012), the build environment has rules
of resilience that are fo be used in built environment
designs. In an urban environment, the space must have
multi-functions that are flexible and reversible. It is
therefore why, Du Plessis (2012) argues designing for
complex and adaptfable systems requires resilience to
be applied rather than to designing in systems isolation.
According to Peres (2016), the aim of sustainability
aspects, the first is to improve
the way of life and also to protect the systems
that ensure that the quality of life. Resilience can
therefore be seen as a quality that confributes to
sustainable city, as a social-ecological system.

is to achieve two

3.2.2 APPLYING RESILIENCE SCALES.

How can fthe lessons of resilience be applied to create
or design cities that are resilient and in-turn develop
small susceptible parts of fthe city by making them
resilient? Michael & Salingaros (2011) ague that cities
that have a rich and a diversity of scales offer more
room for restoration and are more adjustable fo new
uses.

As in the case of the area of investigation, Preforia
west has the various scales of diversity and urban
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grains that allow for it to be able to endure disruptions
better because they at the different
levels. According to Michael & Salingaros (2011), cities
use disruptions to ‘pivot’ on a specific scale where
complex mulfi-scaled responses are structured, these
strategies will be applied fo the area of investigation
to allow for interdependent systems with a distributed
network of nodes (refer to fig: 13).

can occur

3.23 A DRIVE TOWARDS RESILIENT URBAN SPACES

Derelict urban spaces found in Pretoria west call
for inferventions that apply strategies of resilience
theory and tested in the adapfive cycle fo see the
navigation of all the stages of growth development,
collapse and reorienfation of the aspects of the site.
The strategies will be investigated to understand the
hindrances of successfully navigating the cycles of
the sitfe as a production landscape especially where
the social & socio-economic needs of fhe community
and decision managements are concerned. The system
will assist answer questions of whether infervention
has the ability fo absorb disturbances and changing
environment whilst still retains the basic functions.

The resilience theory to design will be applied on
the chosen site, which is an open land with a river
running through it. The aim is to fake full advantage

of the ecological system that exist and use them
to the benefit of the design intervention. Walker &
Salt (2006) argue that the concept of resilience can
be related to sustainability in that we need to fry
to service the current population demands without
deplefting resources for the future generations.
Intervention will see fto ensure that it is a multi-
function space that is flexible and reversible in
order for it to be able to adapted to any condition.

3.3 BIOREMEDIATION THEORY

Bioremediation is a concept that has been studied
by microbiologists since the 1940s (Antizar-Ladislao,
2010). Bioremediation and natfurally cleaning of toxic
environments occurred in an environmental disaster
where an oil spillage happened in Cat Canyon
California USA that occurred in 1960s (Antizar-
Ladislao, 2010). According to Antizar-Ladislao (2010)
the new freatment technology of Bioremediation was
developed out of fthese petroleum hydro-carbonate
degradation and one of the first scientific papers on
the application of Bioremediation fechnologies was
published in the 1980s when a Houston Lagoon was
polluted by organic chemical waste.

The origin of Bioremediation is roofed in restorative
concept where the system seeks to return a natural

Fig. 3-63. Polluted Skinnerspruit river (Author 2018) %%
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Fig. 3-64. Engineering Ecologies elevation by Thomas Grove (2011)
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system fto its natural state through its inherent
self-organizing capabilities (Batista & Matos, 2013).
Bioremediafion is the concept of using living micro-
organisms to degrade environment pollutants whilst
preventing pollution, bioremediation is the technology
of using the nafure fo clean itself through the removal
of pollutants from the polluted environment and
therefore rejuvenating the natural environment and
preventing further pollution (Sasikumar & Papinazath,
2003). In the world today, the global population rise
has led to fhe mistreatment and exploitation of
natural resources as a result of fhe high demand
of the population for energy and food security. The
trend of pollution of the nafural resources is evident
in rivers, streams and even as far as ocean waters
(Sardrood et al., 2013), Pretoria west and derelict open
spaces fhat have become wasfelands, according fo
Tshwane Homeless Forum (2015), vagrants occupy the
cities open spaces, line in parks and also by riverbanks
and storm-water channels, this can also be seen as a
confributor to the polluted rivers and streams.

The proposed inftervention for the site chosen will
look at exploring re-mediation solutions for the
environmental pollution and proposing solufions for
restoration of the environment with bioremediations
strategies fo reconstruct the ecological waste of the
site. The site is an open derelict land separated in




two by the Skinnerspruit river (refer to fig: 15), site
investigation suggest that the river has been polluted
by fthe occupants of the site and the debris that
is pushed by the storm water into the river. The
main sftreet on fthe south side of fthe chosen site has
residenfial houses fthat have been re-purposed info
light industrial panel beaters and motor mechanics,
the used car oils from the cars is also being thrown
info the river which further pollutes the Skinnerspruit
river the ecology is suffering due to this. The
southern side of the site is a barren landscape with
transient activities on a daily, the Skinnerspruit River
is affected and polluted by the debris from the storm )
water runoff from the street and this affects fhe A

8) Bologros! Lsboratorien
10} Botanical Test Chamber
11) Firn Rafuge

natural environment.

Bioremediation practice is best practiced at an
urban scale before it is narrowed down to building
scale, on the site chosen, bioremediation will be
applied at urban scale then narrowed to building - . : _
scale, the aim is to draw fhe exterior of the sife ‘_—'-'—,—'—"——:'—_-—:——"'
info fthe building. The restoration process of fthe ' M '
site through bioremediation must be implemented in
stages where the contamination has been idenfified,
whether it's the contaminated landscape, wafer, soil,
ecology and architectural intervention of the site,
bioremediation must be enabled to take place to where
necessary (Batista et al., 2013). A recent example of

B R —

Fig. 3-66. Engineering Ecologies section by Thomas Grove (2011)

/ 56 _NETWORK OF OPPORTUNITY
Gawin)



bioremediation is a project by Thomas Grove in 2013
titled the Engineering Ecologies. The project was
proposed fo implement a geo-engineering research
facility in the Kazakhstan Aral Sea. The area is
a bio-weapon laboratories and nuclear fest sites.
The project was aimed at turning these sites info
large scaled experimental sites for investigafions
of environmental fechnologies. The proposed design
intervention proposed for the purpose of this study
will seek to become a base for research facility
where studies and experiments can be carried out,

3.4 POPULATION GROWTH vs RESOURCE MANAGEMENT

According to United Nations (2016), Africa’s population
has nearly trebled from its estimated 478 million in
1980 to approximation of close to 1.2 billion, it this
pace, it is probable fthat the population growth will
increase fo 1.5 billion by 2025 and 2.4 billion by 2050.

Population growth in South Africa is growing
at a steady pace, in Gauteng, Johannesburg and
Pretoria has experienced populaftion growth due fto
an influx of people coming in to the cifies to look
for opportunities fo make a living. In Pretforia, the
most population growth occurs in Pretoria west
where there is minimal development as opposed fo
other areas like the east of Pretforia, where most
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of the development occurs (City of Tswhane 2013).
Due to the population increase we find that there
is not enough development fo sustain the population
increase, the demand for accommodation, water and
electricity supply is not growing nearly enough as
the population fo carry fthe needs of the people.
Even though Pretoria west has the fastest growing
population in Pretoria, it is disconnected from the CBD
of Preforia and this poses social and economic issues
for the unemployed, because of this we find a constant
growth stafistics of the urban poor. The dissertation
proposes an intervention that is community inclusive
through interventions that encourage social cohesion,
productive landscapes and working communities so as
to equip the communities with skills and employment
opportunities to uplift themselves. The concerns raised
suggest architectural interventions as a platform for
an inclusive production spaces where the different
stages of the production spaces are inferdependent
on the next fo function.

3.5 INVESTIGATION ISSUES: Pretoria West

To apply resilience and regenerative thinking to create
a productive landscape that will accentuate the area
of investigation and the surrounding community, the
designer is gifted with the ability to identify systems
in the area that may need to give way to new sysftems
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in order for fthe community and its context fo stay
resilient (Du Plessis 2013). the adopfion and use of
the bioremediaftion strafegies do nof only meant that
the project will focus on the natural environment
but for the community as a whole through the use
of all resilience, regenerative and bioremediation
theories combined. Population growth in South Africa
is growing at a steady pace, in Gauteng, Johannesburg
and Pretoria has experienced populafion growth due
to an influx of people coming in to the cities to
look for opportunifies to make a living. In Pretoria,
the most population growth occurs in Preforia west
where there is minimal development as opposed to
other areas like the east of Pretforia, where most
of the development occurs, City of Tshwane, (2013).
Due to the population increase we find that fthere
is not enough development fo sustain the population
increase, the demand for accommodation, water and
electricity supply is noft growing nearly enough as
the populafion to carry fthe needs of the people.
Even though Pretoria west has the fastest growing
population in Preforia, it is disconnected from the
CBD of Preforia and this poses The concerns raised
suggest architectural interventions as a platform for
an inclusive production spaces where the different
stages of fthe production spaces are inferdependent
on the next fto function. This will be achieved through

the application of resilience and regenerative design
strategies. This will offer opportunities for far-
reaching architectural intervention that considers all
living systems in the confext. According to Littman
(2009), the proposed intervention should consider all
natural and living systems that exist on the site and
respond to them appropriafely.

Understanding fhe context and ifs surrounding
community has led to the proposal of an essenftial oils
distillery and a biofuels facility as the appropriate
program for the chosen site. The essentials oils crop
plants that will be grown on site will provide and
opporfunity the biodiversity and for living systems
to regenerate on site. The refail shops for fthe
various products produced from fthe site will creafe
an opportunity for socio-economic income for the
communitfy members who will be selling the products
themselves.

The sub-programs will include crop farming,
temporary halfway housing units for taxi drivers
and workers on site, educational facilities for the
workers on site as well as training programs for
drug reduction program that is run off site and a
shisanyama for the community.
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4.0 CLIENT PROFILE

In the pasf, production and industrial environments
have been associated with industrial areas far from the
city scape, due to this, left over spaces such as those
found in Pretoria West with a negative connotation of
urban space. According to Trancik (1986), lost spaces
can be found in industrial complexes such the ones
found in Preforia West. The intervention will look fo
instil a safe public realm and productive landscape
that works seamlessly where community members can
work and enjoy fthe leisure of the space.

The proposed client for this dissertation will be a joinf
venture beftween:

- Agri SA
- CSIR
- City of Tshwane

The programmatic informants were derived from the
main issue of the disserfation, which is the issue
of derelict urban spaces within Pretoria West. The
site chosen has formal and informal aspects to it.
The project is situated in PTA West where we find
many of these derelict urban spaces (wasted spaces).
These derelict urban spaces allow for informalities
to happen, such as allowing taxis fo be washed and

parked, occasional illegal gambling, and homeless
people living in informal plastic shacks. These
informalities foster crime and other negafive social
issues that are uncontrolled.

The chosen site has a formalised site next fo if,
which is the Tshwane Vegetable Market. The markeft
inherenfly has possibilities of food waste. Therefore,
the project will look at using different waste
generated in the market to try and help solve the
issues arising from the identified site and through
this, the architecture will be formed and programme
generated.

The programme will look to synthesise the formalities
and informalities through waste as an informant,
food & natural waste, waste from the packaging of
fruit & vegefables from the markef, building material
(rubble) from the re-purposed buildings along Vom
Hagen Street (ML4) that is dumped on site, the
wasted space of fthe site, as well as the ecological
waste (water pollution, birds, snakes) found on-site.

In investigating what opportunities can be invested in
the area to benefit the community, biofuels facility
and hydroponic farming of crops that will be used for
essentials oils distillery was identified as one of the
programmatic drivers for the dissertation. According

TSHWANE

IGNITING EXCELLENCE

Fig. 4-67 City of Tshwane (Adopted by Author 2018)

our future through science

Fig. 2-68. CSIR (Adopted by Author 2018)

Fig. 4-69. AGRI SA (Adopted by Author 2018)
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Fig. 4-70. Informal vs Formal (Author 2018)

to Lyle ( 1994) characteristics of regenerative
theory systems, all resources should be used
sparingly whilst allowing for capacity of renewal.
Waste that is generated should be requlated to
ensure fthat the environment maintains its capacity
adjust and integrate the waste without it damaging
the system The facility will allow for the integration
of food waste and discarded oil fo be used to create
bioenergy and biofuels.

The essenfial oils and chemistry sector is one
industry that has been overlooked in many aspects.
The secfor has the potfenfial fo create employment
opportfunities through the farming of oil crops and in
the distillation factories of these crops fo produce
perfumes, oil exfraction for food flavourings,
perfumes & deodorants, soaps and deodorisers,
packaging, and selling and distribution fhese
essenfial oil products.

The industrial process of the essentials oils and
biofuel production facilities being environmentally
friendly and sustainable will fit in well with fhe
industrial efhos of the area. It will also address
the social needs of job creaftion and economic
empowerment.

- Discarded objects (used cooking oil) that will be
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Fig. 4-71 Informal vs Formal site visuals (Author 2018)

used to produce energy (bio-diesel)

- The production process of bio-diesel being cyclical
and its ability fo create an industrial ecosystem, where
the waste (used cooking oil) of an industrial process is
used to produce a resource (bio-diesel)

The primary programme identified for fthe sife is an
essenfials oils disfillery and biofuels facility, and the
sub-programme includes hydroponic crop farming for
the essentials oils distillery, skills training, recreational
facilities such as restaurants, a shisanyama and open
meat market, research centre, retail shops and half-
way housing units for the taxi drivers who park and
sleep in fheir taxis whilst awaifing their turn in the
queue at the faxi rank.

Food waste collected from the nearby Tshwane
Vegetable Markef will be used for fthe production of
biofuels and renewable energy that will be used in the
running of the facility and fthe biofuels will be sold to
suppliers and also sold on sife. The crops grown on-
site using fraditional and hydroponic farming methods
will be used for the essenfials oils.

The essentfials oils industry is an important link fo
creating economic opportunifies; the chemistry sector
is one industry fthat has a lof of potentfial to create
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Fig. 4-72. Juxtaposing the Informal and Formal (Author 2018)

employment on many levels. The sector has the
potential to create employment opportunities through
the farming of the oil crops and in the distillation
factories, bottling and packaging. There are two crop
plants fthat have been selected as the main crops to
be farmed for the essentials oils, the Lemon Balm and
the Yarrow Plant, these crops based on their harvest
periods during the year and also based on their yield.
This criteria was used to ensure that there is crop

farming fthroughout the year.

Lemon balm crop yields of acceptable quality can be
traded for approximately R10 000/kg, Wadiwala & Finiza
2016). Based on processing and agronomic information,
the Lemon Balm crop can be traded for R580 000.00
per year based on 3 hectares of effectively planted
and mature organic crops (Wadiwala & Finiza, 2016),
while the vyarrow plant of acceptable quality can
have an approximate trade price of R4200/kg. They
found that R402 200.00 per year can be achievable
from 3 hectares of plant crop per year, according
to agronomic and processing informafion. Failure fo
produce maximum yields of crops for distillation may
sometfimes be linked to undesirable weather conditions
and climatic conditions, Despommier (2010), But farming
in a controlled environment can reduce the risk of
failing crops. This means fthat creafing ideal hydroponic
planting conditions void of any pofenfial crop damage
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Fig. 4-73. Bridging over Skinnerspruit river (Author 2018)

from environmental conditions for the crop plants
used in fhe essenfials oils disfillery can happen
throughout the year, resulting in income pofential
& employment the
throughout the year. Hydroponic farming also creafes
job opportunities at many levels such as management
of the facility right down to the crop-pickers on the
farmer on the ground.

opporfunities for community

The study will utilise the regenerative, resilience
& Bioremediation theories fo guide the theoretical
framework of the project and the design. The site
is an open urban land that also lends itself to
an addition six hectares for fraditional farming on
site reducing the crop-miles for the essentials oils.
Therefore, making it possible to reach the maximum
working hours and crop yields for the facility.
Through analysing and exploiting the heritage of the
area and potential that lies on the site, the project
will look to ensure that man, indusftry and nature
can co-exist by reinfroducing the some of the latent
rail lines that were used fo bring bulk goods fo the
Tshwane Vegetable Market.

An appropriate response through architecture will be
influenced by the context where the infervention will
be. The intervention will aim fo address some the
issues that the site creates in ifs original state and
address the issue of 'wasted space’ by defining the
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Fig. 4-75. Concept informants (Author 2018)
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road edge with the architectural response. This will
allow for the site to be formalised through creating of
thresholds, but still allow for free movement through
the site. The infervention will bring the building and
nature together by drawing the natural environment
into the building and also pushing fthe building fowards
natural landscape. The design will be embedded in
theories of Bioremediation, resilience and regenerafive
design to guide fthe process. Social and economic
aspects will form the basis of the intervention in that
they will create economic opportunities and provide
skills to the community going forward. The design and
coming fogefther of a multi-faceted programme will
reduce the failure of the architectural infervention
in that it will allow for re-purposing of the building.

4.1 ESSENTIALS OILS

4.1.1 HYDROPONIC FARMING

The drive for the society to become an agrarian society,
steady farming, and the consumption and depletion of
natural resources are evidence that fraditional farming
methods are working against the preservafion of fhe
natural environment Despommier (2010). Farmlands
require that fop-soils are removed in order fo create
ideal farming conditions; this means that the natural
ecology is damaged with the removal of the fopsoil.




Despommier (2010) suggests that high-yield traditional
farming methods cannot survive without irrigation and
ofher additives such as fhe agrochemicals & modern
farming machinery in the same farmlands. The over
excessive demands on fthe soil will lead to disasfrous
consequences.

Scientists from the ecology sub-disciplines predict
that life on earth is dependant of life-renewing cycles.

Hydroponic farming that is implemented in the cities
is advantageous in that production of crops can sfill
be farmed at high yields without further strain on
the environment and farmlands and allowing the land
to return fo its ecological sefting. Ofher advantages
include year-round crop production, since the beginning
of agricultural farming season and climatic conditions
have been linked to crop production, Despommier
(2010). The soil condition and weather patterns tend
to determine the crop production and its yield. Indoor
farming does not rely on rain patfterns or any other
conditions that is related to the production of crops.
This is mainly due to the fact that conditions of
the crop area are confrolled, such as the humidity,
temperature, as well as the amount of light that
the crops are exposed fo. No agricultural run-off.
In traditional farming methods, significant run-off
from farming still occurs due to fthe methods used
in the irrigation of crops, which leads to excessive
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g. 4-80. https://olioex.com/food-waste/the-problem-of-food
(Author 2018)

’ ) & nd oI N
Fig. 4-81. Final Programs Headers (Author 2018)

aste/

water wastage. A confrolled environment for plant
crops that do nof require pesticides, fertilisers or
herbicides, the farming building takes into account
the need for keeping out insects and unwanted
pests. The use of wafter can be reduced by 75-95
percent. Tradifional methods of irrigation farming
pollutes water in that the used water is left to run
back into the river and water sfreams. Reduction of
food miles that will in furn reduce the carbon foot
print and creation of employment opportfunities.

4.2 BIOFUELS

4.2.1 FOOD WASTE

The market has opportunities through food waste
that is generated from the market. The food waste
gathered fro the market will be used fto generate
renewable energy to run the facility through
biodigester. The food waste will also be converted
into biofuels. The biofuels will also be generated
from discarded cooking oils that will be collected
from restaurants, eateries and also households
around, this will prevent oil being thrown info
storm water channels and pollufing rivers as-well.
Vegetable waste ranges from peelings, stems shells,
bran, from extraction oils, starch,
sugar, juices, and animal waste from seafood and

and residual
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dairy processing (Oelofse & Nahman, No Date). Food
waste in South Africa costs a lot of money, according
to Oelofse & Nahman (no date). It is calculated that
the value of food lost throughout the value chain
equafes fo R 615 billion; this amounts fo 2.1% of fhe
country’'s GDP. Food waste is a mixture of cooked and
raw food materials and can be collected before, after,
and during cooking. It is therefore important fo realise
that food waste and discarded cooking oils that are
to be used in generafing renewable energy is not can
come from many sources such as markets, restaurants
and households in the surrounding communities, Parfitt
et al. (2010).

According to (Michael & Salingaros, (2011) there is a
three-tier problem that is created by food wasfe. The
first is the issue of food security; research stafes
that about 925 million people in the world suffer from
malnutrition and are undernourished. The developing
countries in the world are believed to contribute 98%
of people that are undernourished worldwide FAO
(2010).

The second is the
greenhouse emissions that are aligned fo the supply
chain. According fo research, the supply chain process,
including the movement  from agriculfure to the
retail stores and on fo dinner tables, confribufes

an enormous amounf of carbon emissions per fton of

issue related to food waste




food Bakas (2010). This contributes significanfly to
the emissions footprint of the country.

The third issues related to food waste is land-filling.
Throwing away food is the easiest way fhat people
in communities dispose off food. Unfortunately, all
this food waste ends up the landfills. It is therefore
cheaper for community members to throw away food,
but this has a long-term effect on the counfry
environment. This
that the disposal of organic waste and food wasfe
confributes an estimated 4.3% to the
greenhouse gas emissions. Sfrategies of food wasfe
management close to the sources of the food waste
could assist in reducing the greenhouse emissions. If
is therefore pivotal that fhe challenge of feeding
the growing populations in our cities and addressing
the food insecurity is curbed by dealing with the food
wasfe and that the sfarting point could be through
the massive reduction in expenditure on food wastfe
after production.

is evident as research reveals

counfries

4.2.2 THE MAGNITUDE OF FOOD WASTE

Food waste in South Africa has reached befween nine
to ten million tons of waste that is generated yearly;
this equates fto 30% of the total local agricultural
production in South Africa (Oelofse & Nahman, no
date). The majority of the food waste is generated

in the pre-consumer stages of the supply chain and
about 5% of fhe food waste generafed is during
the consumption stage (Oelofse & Nahman, no date).
International frends in food wasftage suggest that
the food wastage moves up the supply food chain as
the levels of developing countries rise. This means
that South Africa will most likely reach similar
trends as the of food wasfe.

Understanding where in the supply chain the wastages
occur, the value of food going to wasfte and the
associated water losses will provide a clear picture
of where in the supply chain intervention is required
and on which commodity groups interventions should
focus fo reap fthe best results.

The food waste fhat is generafted at the Tshwane
Vegetable Market will be used for the generation
of energy fthat will be used to run the facility.
The meaf off-cufs from the meat market fogether
with food waste from the markef will be used in
the biodigester for the generation of energy. The
sludge remains from the biodigester will be used for
compost that will be used in the urban agriculture
on-site.
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Fig. 4-82. Drug reduction, training centre (Author 2018)
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4.3 BIOFUELS PRODUCTION

South Africa has been confronted with sustainable
issues of economic development, food and energy
security while trying to find ways to save the
environment. Biofuels are an alternative to fossil
fuels, but the poor awareness of the pofenfial and
opportunities presented by biofuels, technology
challenges and food security issues due fto the use
of maize in the production of biofuels are a hurdle
and may cause conflict in the resource location
between the food and fuel crops (Chakauya et
al.,, 2009). The use of maize in the production of
biofuels may in many ways enhance fuel producer
prices, buf it also negaftively confributes to the high
food inflation, which may lead to unrest among the
poor and middle-class communities. Alternatives are
sweet sorghum that may be used in place of maize
to provide food, and bio-ethanol will lessen sfrain
on food security (Chakauya et al, 2009). Countries
that develop biofuels have the pofential fo breed
self-reliant energy producers and suppliers af all
levels of and offer opporfunities for economic,
social, ecological and security benefits (Amigun et
al., 2010).

NETWORK OF OPPORTUNITY_

4.3.1 CREATING OF BIOFUELS

Bio-diesel can be produced from vegetable oils. This
process is achieved by the conversion of friglyceride
oil to methyl esters in a fransesterification process
that produces glycerine as a by-product. The South
African government released the White Paper in 2007
that stafted that total energy usage should reach 50%
of renewable usage by year 2013. The White Paper
further stated that biofuels should constitfute 20-
50% of the biofuels industrial strategy (Chakauya et
al., 2009).

Biofuels have benefits that can be good for fhe
country, the most notable one being that the country
can benefit from locally-produced fuels that can
supplement and reduce oil import bills and reliance
on imported fossil fuels. Biofuels may also be an
alternative to underdeveloped communities, evading
issues of ill-designed networks since energy supply
is the key driver of economic growth (Chakauya et
al.,, 2009). The security of energy from renewable
sources is the key benefif, since it is one of the
main elements to economic growth (Chakauya et al.,
2009). Bio-fuels have the potential to contribute to
small-scale power production in underdeveloped areas.
Bio-diesel and vegefable oils can offer compefifion
for the more expensive fossil fuels; this will ensure
that small socio-economic benefits generated from the




biofuels is used to uplift small-scale producers.

The dissertation is rooted in the view fo uplift the
urban poor, and biofuels have potentfial to ensure
renewable fuel supply for economic development. This
offers the community an opportunity fo alleviate
poverty through providing environmentally-friendly
energy. Regenerative strategies will be applied in the
production of the biofuels and reduce the negative
impact of discarded cooking oils and food waste on
the environment. According to Chakauya et al. (2009),
the development of biofuels facilities and by-product
processing plants has the potenfial fo stimulate poor
communities.

4.3.2 INVOLVEMENT OF HOMELESS PEOPLE IN SERVICE
RENDERING

The lack of economic opporfunifies confribufes fo
crime incidents. Homeless people should be involved
that help
them with skills development as a stepping sfone .
According to Norman (2013), homelessness will remain
misunderstood if those who are impacted by it are not

in activities and fraining programmes

included in formulating programmes for upliftment. By
including homeless people in the formulations of these
programmes, practical and sensible programmes can be
created. According fo the National Government White

Paper (199%), it is required that social work aims
to eliminate poverty fthrough fthe active involvement
of people in their own development. The proposed
project intervention will look fo involve the local
communify in the collection of recycled materials that
will be used for the construction of the facility. The
intervention will also look to implement regenerative
strategies fthrough the reuse of discarded cooking
oils for the generation of renewable energy

4L CONCLUSION ON ESSENTIALS OILS & BIOFUELS
PRODUCTION

Food wasfe should be dealt with at all three areas
of impact. The disposal of food wasfe at landfills
impacts fthe environment through greenhouse gas
emissions. The issue of food insecurity is further
intensified by food waste. Food production, processing
and food miles also contributes significanfly to
the issue of the greenhouse emissions and that is
on fthe communities fto ensure that food waste is
minimalised.

Vertiver grass can alsa
be used in the making of
furniture, laundry baskets

! and other products.
1 o Essentials ails products

“oest) that help with health

LE issues such as prevention
of Nervous Disorders,
== Relieves Insomnia and

W Speeds-up Healing

SITE CONSERVATION
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based bio-engineering and conservation
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LEMON BALM
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Fig. 4-86. Essentials oils uses (Author 2018)
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4.5 HISTORY OF ESSENTIAL OILS
Essentials oils industry in South Africa

Essential oils are fhe oldest form of medicine
known to man. Essential oils are subtle, aromatic
liguids extfracted from the flowers, seeds, leaves,
stems, bark and/or roots of trees, herbs, bushes &
shrubbery fthrough distillation. While South Africa is
considered fo have latched on to the essenfials oils
industry late, research on essentfials oils indicates
that in the last two decades, South Africa’s research
output on the topic has escalated enormously and in
the wake of the declining South African agriculfural
sector over the past few decades (Lupuwana,
2015). The essentials oils-producing plant crops
offer a cafegory of pofential valuable crops fthat
can confribute significantly fo the growfth of the
agricultural sector. The contribution of these high-
value planfts can be achieved through programmes
of essentials oils farming and distilling of these
plant crops for oil-based value added products
that can supply the niche markefs of perfumery
and food flavourings both locally and infernationally
(Lupuwana, 2015).

The history of perfume-making can be fraced fto
as far as Mesopotamia & Egypt (Aftel, 2015). Some
historians say that the history of perfumes can be
traced back to the beginnings of humanity. According
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to Shutterworth (2011), archaeological studies show
that perfumery in Africa may have started in Soufh
Africa.

The word perfume is used to describe scenfted mixtures
and aromatic fumes of the vapour given off by fhe
burning of aromatic substances that are meanf to give
an odour. According to the Oxford English Dictionary
(2005), the word perfume comes from the Latin word
‘per fumes' meaning “through smoke".

The bushman used 'buchu’, a fragrant plant from the
South African Fynbos shrub that is regarded by fhe
Khoisan as a plant with healing exftracts. The plant
was also used in traditional rituals (Low, 2004). The
bushmen used fragrances for many things, and these
were sourced from wild geranium, wild-jasmine, wild
freesia and kukumakranka-flowers (Shutterworth
(2011). The Himba and San are also known for using
scenfed ointments as perfume and use and apply
it in a dry powder form (Low, 2004). The perfume
was not used directly on the skin; the perfume was
stored in a tortoise shell that would be worn around
the neck. The perfume was known as the 'Hottentot
perfume’ and was a blend of dry powder and natural
dry plant ingredients fhat included no essenfials oils
and extenders, as is the case in Western and modern
practices.

The extraction method of essenftials oils for perfumes




has been developed over the years by alchemists and
perfumers, but it was only in the 19th century with the
rise of the chemists fhat the traditional mefthods of
crafting perfumes diminished. Today the extraction of
essentials oils is through the use of steam disftillery
machines.

4.6 PLANT CROPS FOR THE ESSENTIAL OILS DISTILLERY

4.6.1 THE FARMED CROPS & HERBS

The primary plants to be farmed on-site for the
exfraction of essential oils will be the yarrow plant
and lemon balm plants. The yarrow plant can be
harvested five times per year, whilst the lemon balm
plant can be harvested three times a year.

4.7 THE YARROW CROP PLANT

The yarrow essenfial oil crop consists of a single
stem. The leaves are abundant and feather-like and
blossom into pink and white flower petals (Ali et al.,
2015). The plant can grow up to 15.2cm ,which is the
ideal growth size for the hydroponic farming rack. It
tolerates a range of climatic conditions such as poor
soil and drought. It also thrives in low-fertility and
dry soils, but suffers in wet soils (Lupuwana, 2015)

|||||||||||||||||||||||

4.6.1.3 USES OF THE YARROW PLANT, ESSENTIAL OIL

The oils exfracted from the yarrow plant helps
reduce inflammation in the body, reduces stress &
blood pressure, as well as improve blood circulation.
The essential oil helps keep skin healthy and reduces
scars.

4. 7.1 CROP LIFE-CYCLE

The yarrow plant is harvested five fimes per year
through manual pruning, which is considered best
practice.. The plant reaches its full bloom befween
October and March every year (Ali et al., 2015).

The Yarrow crop yields an average of 0.10%
on biomass yield per plant per year of 400g. The

oil yield average is 0.10% and ftherefore, in a year,
32kg of oil is yielded from one hectare of Yarrow
crop, Wadiwala & Finiza (2016).

based

4.7.2 INCOME POTENTIAL

According fo research done by Wadiwala & Finiza
(2016),the approximate trade price is R4200/kg.
They found that R402 200.00 per year is achievable
from 3ha of plant crop per year; this is based on
agronomic and processing information.

Fig.

4-90. Lemon Balm crop Plant (Adopted by Author 2018)
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Fig. 4-92. Raw perfume samp

Fig. 4-95. Seedlings in LED lighting 2 (Jan Hugo 2018)

2018)

4.7.3 SOCIO-ECONOMIC POTENTIAL

The yarrow plant is a crop that is horficulturally-
based and related to processing and agronomic
activities that require infensive labour. This has the
potential for economic opportunities through full-
time and part-time employment.

4.8 THE LEMON BALM CROP PLANT

The lemon balm has distinct scent of lemon. The
branches of the lemon balm are square and grow
befween 20cm and 60cm fthat are also ideal for
hydroponic plants. The leaves of fthe lemon balm
crop are shaped like a heart, the planfs leaves
are wrinkled and have deep veins, DAFF (2012). The
plant crop has small, yellowish or white to pale blue
flowers that blossom in spring to mid-summer, the
rootstock is perineal buf in winfer, the top of the
flower dies.

48.1 USES FOR THE LEMON BALM PLANT, ESSENTIAL
olL

The Lemon balm essentials oils can be used for
various applications such as fo freat inflammations,
headaches, high blood, high blood pressure, fever,
tooth ache and influenza. Fresh and dried leaves can
also be used for health tea and ofher blends. The
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oils can also be used in perfumes, in food flavouring
and beverages. The leaves can also be used fo soothe
tension, alleviate skin eruptions, and freat dog bites
and to dress wounds, Global Healing Centre (2016).

4.8.2 CROP LIFE CYCLE

The life span of a lemon balm is three years but for
essentials oils, the crops need to be replaced after
two years.

Well maintained and mature lemon balm can yield a
biomass of 200g after harvest (University of Maryland
Medical Centre (2016). 600g of collective biomass can
be achieved from per plant throughout the year. For
every 3 hectares, a planft density of 80 000 plants
per hectares equafe to 48 tons biomass of plants per
hectare per year.

The plant crops require 1200 mm/year or 100 mm/
month of rainfall and irrigation. The lemon balm crops
must be irrigated at least two to fthree fimes per
week.

483 HARVEST CYCLES

The lemon balm crops can be harvested three times
per year. The harvesting is done using shears for
pruning, the harvesting is done once the plant reaches
25 - 30cm in height from fthe ground. The pruning is




a delicate process as the plants need to be cut at a
certain height, if the crops are cut too low, the planf
will struggle to grow and may require to be replaced.

4.8.4 INCOME POTENTIAL

The Lemon balm crop yields of acceptable quality can
be fraded for approximately R10 000/kg, Wadiwala &
Finiza (2016). The lemon balm, based on processing and
agronomic information can be traded for R 580 000 per
year based on 3 hectares of effectively planted and
mature organic crops, Wadiwala & Finiza (2016).

The lemon balm crop plant is a crop that is horticultural

based and related fo processing and agronomic
activities that require intensive labour. This too has
the potential for economic opportunities through full-

time and part-time employment.

4.9 CONCLUSION

From the research conducted by the CSIR's (Wadiwala
& Finiza, 2016), we can start to see the benefits
for the chemistry industry and more especially the
essenfials oils confribution to the industry, economic
opportunities are created through the employment af
all levels of the production, fraining & skills transfer
that can benefit the community of Preforia West.

ACTIVITIES YARROW MAN HOURS/Ha For @3 @6 Harvested 3/year Employment Type
PLANT CROP 80 000 plants hectares hectares
Land preparation 160 man hours 480 960 2 880 | Part fime
Propagation 256 man hours 768 1536 L 608 | Part time
Weed mat (preparing | 450 man hours 1350 2 100 8 100 | Part time
and laying) 700 man hours 2 100 L 200 12 600 | Part time
Planting
Cultivation 2 376 man hours (1 1128 14 256 42 768 | Full-fime
staff/Ha/year)
Harvesting 640 man Hours 1920 3 840 11 520 | Part time
Processing 480 man hours 1 44O 2 880 8 640 | Part fime
15 186 30 372 91 116

Table. 01 Yarrow Plant crop potential employment hours (Adopted by Author 2018)
ACTIVITIES LEMON MAN HOURS/Ha For @ 3 @6 Harvested x5 / Employment Type
BALM PLANT CROP 80 000 plants hectares hectares year
Land preparafion 160 man hours 480 960 4 800 Part time
Propagation 256 man hours 168 1536 7 680 Part time
Weed mat (preparing | 450 man hours 1350 2 100 13 500 Part time
and laying) 700 man hours 2 100 4 200 21 000 Part time
Planting
Culfivation 2 376 man hours 1128 14 256 11 280 Full-time (1 staff/

Ha/year)
Harvesting 640 man Hours 1920 3 840 19 200 Part time
Processing 480 man hours 1 44O 2 880 14 400 Part time

5 062 man hours 15 186 30 372 151 860

Table. 02. Lemon Plant crop potential employment hours (Adopted by Author 2018)

PLANT DESCRIPTION PLANT YIELD (R/ Ha) | HARVESTED / Year @ 3 hectares @ 6 hectares
YARROW PLANT R403 250 X5/ Year R6 048 750 R12 097 500
LEMON BALM PLANT R585 150 X3 / Year R5 266 350 R10 532 700
TOTAL Revenue R11 315 100 R22 630 200
Table. 03. Lemon Balm & Yarrow Plant crop potential economical revenue (Adopted by Author 2018)
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PRECEDENT STUDIES

5.1 PRECEDENT STUDIES

511 THE RED LOCATION Museum of struggle, Port
Elizabeth - Noero Wolff Architects

The Red Location Museum is developed in a fownship
of Red Location, one of the oldest fownships in South
Africa. The museum was designed as a reaction fto the
apartheid segregations that were meanft fo separafe
communities, the building was designed to bridge the
gap created by the site it's built on, MoMA (2010).
The design hopes to become the centre of the new
urban development through the connection of small
inferventions that could lead fo big changes.

The building has made use of nafural light that
comes info the building fthrough the roof, the roof
construction blends intfo the confext through fthe use
of a saw footh profile that is characterized in the
commercial sefting around the site to bring in the
natural light.

Fig. 5-97I. Red Location s

e [

ectional detail (Adopted by Author 2018)

Fig. 5-98 Red Location street inferface {Adap/'ed by Author 2018)
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Fig. 5-99. Red Location ground floor plan (Adopted by Author 2018)
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Fig. 5-100. MUSE Science Museum concept sketch (Adopted by Author 2018)

= L

Fig. 5-101. MUSE Science Museum services secfilan (A uthor 2018)

5.1.2 The MUSE Science Museum - Ifaly, Renzo Piano

The Muse building lends iftself to the surroundings in
that it mimics the mountfains in the area. The building
is linear and is 130m long and is used to define the
Shectare public park and acts as a beacon of afttraction
for the city.

The building uses geothermal probes and photovoltaic
panels fo generate energy for the buildings heating-
band cooling power. The building also makes use of
shading devices to keep fhe building cool and fto
optimise the energy used up by fhe building. The
building makes use of geothermal energy for cooling
the building, the building roof structure is designed
to collect rain water. The portable water collected
reduces the buildings water usage by 50%.

The proposed infervention will adopt the use of roof
and paved area fo collect rainwater that will be used
in the irrigation of the farms on site. Earth-tubes
will be adopted to assist with passive cooling of fhe
building, whilst also using heat exchangers to warm up
the domestic water before energy is used fo bring the
water fo a boil. The intervention will also look to ‘hug’
the open public park and define the space.
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5.1.3 Baragwanath Transport Interchange, Ludwig
Hansen - Architects + Urban designers, 2016

Forming part of the Greafer Johannesburg Metropolitan
Council's  Baralink Development  Framework, the
Baragwanath Transport
Market was initiated with the aim of integrating and
uplifting the Baralink gateway in Soweto. The project
aimed at ensuring the proper integration of the
Greater Soweto with Johannesburg. The Baragwanath
Transport Interchange and Traders Market were
completed in 2008. The Baralink is consider fo be one
of the major interchange hubs in Johannesburg and the
site of the development stretches over 1300 metfers in
length and holds a ‘narrow’ width of 50 meters. The
long shape of the site was a challenge regarding fo
the functionality of the development and regarding
the accommodation of the logistics. The primary design
and planning aftfitude was the implementation of an
arcade along the full length of site, which also acts
as a structural spine onfo which all the logistics and
functional necessifies are aftached. The arcade is
the main feafure of the development since it holds
significant amount of traders, public spaces and
amenities. Subsequently, commuters would walk along
the arcade from one end of the site to the other,
while swifching from one public facility and transport

Interchange and Traders

interchange to fthe next.

The Baragwanath Transport interchange project is
linear in shape and is used fo define and organize
amenities along it. The linearity will influence the
proposed infervention in that it will define the park,
open space. All the functions of the building will
be aligned along the edge and connected by public
courtyards that allow for a flowing movement of the
people visiting the building.

Fig. 5- 702 Baragwana/’h Tr'anspar/’ /nferchange atrium (Adop)‘ed by Author 2018)
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Fig. 5-103. Baragwanath Transport site plan (Adopted by Author 2018)
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CONCEPT SKETCHES

Fig. 5-104. Concept sketch 1 (Author 2018) Fig. 5-106. Concept sketch 2 (Author 2018)
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Fig. 5-105. Concept sketch 3 (Author 2018) Fig. 5-107. Concept sketch 4 (Author 2018)
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5.2 CONCEPT DEVELOPMENT

The concept is generated and informed by fthe
environmental strategies, fthe theories applied and
also sife and confexfual analysis, clues from fhe
analysis indicate the importance of understanding the
site forms a crifical part of the concept development.
What is apparent that the chosen site has a urban
condiftion that is important and undefined. The context
driven concepts are generated from the urban block
vision of the confext and also influenced by the sife
condifions. The concept for the design is derived the
movement on and around fthe site, the program fo be
generated, the site orientation and site edge. The
site is divided in two by the Skinnerspruit river. On
the northern side of the site, there is a network of
fooftpaths whilst on the southern side is barren due
to the taxis parking on site, these transient qualities
also influenced the concept of creating a platform
where the fransient aspect can coexist.
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DESIGN DEVELOPMENT & ITER ATIONS

5.2.1 SKETCH ITERATION 1

The initial sketch layouts were used to identify and
define the open park. The sketches were to explore
the northern side of fthe site through regenerative
process where systems incorporate its operations with
the functions of the nafural processes and also the
social processes over onto the Skinnerspruit river
whilst creating activities on the northern side.

The designs also used path-ways that stretch to the
southern side of the site to draw people over the
Skinnerspruit river towards to the banana ripening
cenftre. The challenge with this initial infervention was
that it did not define the street edge therefore sfill
allowing for the informality to happen on the street
edge.
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5.3.2 ITERATION SKETCH 2

The intervention proposes a public court-yard
arcade that sits on fthe northern side of fhe
building. The courf-yard is totally open fto the public
that is passing by the building. The Court-yard is
not covered so that it feels like the extension of
the park and not an extension of the building. The
building has a series of slopes that mimic the falling
landscape towards the Skinnerspruit river.

The cross-over bridges creafe a link befween the
buildings but also allow for fthe permeability to
happen, it allows for the park to be drawn fowards
the street without any obstruction.
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Fig. 5-123. Greenhouse section sketch 3 (Author 2018)

Fig. 5-124. Greenhouse section sketch 4 (Author 2018)

5.2.3 GREENHOUSE ROOF ITERATIONS

The infention of the greenhouse is to grow crops
in a confrolled environment fthat is confained and
also promofes recycling and reuse of water and
regeneration of the site through an additional
traditional farming. The greenhouse is meant fo have
a roof that allows as much sunlight as possible from
all directions. The sftructure can be a light steel
structure with translucent sheefing as cladding

5.2.4 SECTIONAL ITERATIONS

The sectional iteraftions were developed to see
the relationship between the building and the
landscape, the different spaces and how they
correlate. The greenhouses are areas that are hof
during the summer season and therefore combining
it with the greenhouse with the habitable spaces
would make fthe spaces hot.

Fig. 5-126. Greenhouse section sketch 6 (Author 2018)

Fig. 5-127. Greenhouse section sketch 7 (Author 2018)
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Fig. 5-128. Greenhouse section sketch 8 (Author 2018)
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Fig. 5-130. Development section 2 (Author 2018)
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5.2.5 SECTION EXPLORATION

The section above is an exploration of fthe passive
heat exfraction in the building. The greenhouses will
make use of an extraction chimney fo release the air
at the top.

The distillery will be producing a lot of heat because
of fthe exfraction methods used. The steam disftil
process creates a lot of heat in the building and the
heat will be used to supplement the warning up of
domestic waters through heat exchangers.

The building will also use a live wall on the northern
facade where the planfers will create shading for the
building during the summer season and allow fthe sun
to penefrate during the winfer season
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5.2.6 DESIGN EXPLORATION ITERATION 1

The building intfends to draw people into the space
through the open space that leads on into the court-
yard area. The proposal on Skinnerspruif river is to
create a refenfion pond. The idea is allow the water
to take time moving through the site. Site visions were
also an influencing factor for fthe building form.

5.2.7 DESIGN EXPLORATION ITERATION 2

The intention with this form was to create a building
that strefches along the route and also defines fhe
open public park behind. The intervention is also broken
into smaller pieces that start to mitigate the scale
factor between the Tshwane vegetable markef and
the fine grain of the community. In this iteration, all
the amenities are aligned along the sfreet edge, this
makes if difficult fo move products from the distillery
to the service area.

Fig. 5-132. Iteration 2, perspective (Author 2018)
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Fig. 5-134. Iteration 4, perspective (Author 2018)
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5.2.8 DESIGN EXPLORATION ITERATION 3

Iteration 3 is a further exploration of the design
in detail, the building sits on different levels. When
coming from the West (secondary entrance), one finds
themselves on the semi-basement floor. Coming from
the main entrance of the facility lands you on fhe
ground level overlooking the courtyard area. The aim
is to connect the facility fo the Tswhane vegetable
market fhrough covered walkways that also speak fo
the notion of horizontal plains.

5.2.9 DESIGN EXPLORATION ITERATION &

Iteration 4 further explores the application of fhe
courtyard area, there is a clear separation beftween
the greenhouses and the main building. The sfreef
inferface relates fo the opposite side through light
industrial commercial shops. The building was cut
info smaller blocks in order to mifigate the scale of
the Tswhane Vegetable Market to the scale of fhe
residential houses.
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Fig. 5-135. Open Meat Market view (Author 2018)
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Fig. 5-137. Programmes on site (Author 2016)
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FACILITY PROGRAMMES

The intervention has various programmatic that make
up the facility.

The public areas strefch along the whole building and
connects the Evergreen Vegetable Market with fhe
facility.

The facility has solar panels that generafe electricity
from the sun that will be used in the facility and
also supplementing the renewable gas that will be
generated from fhe biodigester.

The crop farming for the essentials oils facility will
be farmed through hydroponic farms and fraditional
farming fhat will be wused to regenerate fhe
Skinnerspruit river.

The biofuels facility will be used to generafte the
biogas fhat will be sold back to the taxi industry and
community.

Essentials oils facility will extract oils through steam
distilling. The heat generated from the distilling will be
used to warm up domestic water in the facility through
heat exchangers.

Hﬁﬁvmuna



LOWER GROUND 2

The lower ground floor area is houses the distilling
area fhat is sunk info fhe earth. The infention is
to prevent heat loss for the distilling tanks. The
perfumery is also placed in the semi basement area to
prevent direct sunlight.
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Fig. 5-138. Lower Ground 2 Plan (Author 2018)
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Fig. 5-142. Axonometric 1 (Author 2018)
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Fig. 5-143. Axonometric 2 (Author 2018)
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Fig. 5-144. Axonometric 3 (Author 2018)
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Fig. 5-145. Axonometric 4 (Author 2018)
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L Fig. 5-146. Birds Eye View (Author 2018)
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Fig. 5-147. Site Elevation (Author 2018)
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Fig. 5-148. Sectional Perspective (Author 2018)
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Fig. 5-149. Sectional Perspective 1 (Author 2018)
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Fig. 5-150. Sectional Perspective 2 (Author 2018)
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Fig. 5-151. Sectional Perspective 3 (Author 2018)
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Fig. 5-152. Street Perspective (Author 2018)
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Fig. 5-153. Open Meat Market (Author 2018)
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Fig. 5-154. Court-yard view (Author 2018)
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Fig. 5-156. View from the river (Author 2018)
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06

TECHNOLOGICAL RESOLUTION
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6.1 TECHNICAL CONCEPT

iz The ftechnical resolution and material choices are
’ derived from an understanding of the site context.

The infervention is intended fto form part of the
T H landscape. The idea of layered and inferlinking
% TR landscape to the building will be explored.

The design is based on the concept of linearity,

] [ the horizontal planes that mimic the landscape. The
S / long linear shapes are also based on the notion
7 of movement depicted by the railway line that runs
i next to the site an Vim Hagen street that turns into
the N& to North West.

6.2 TECTONIC CONCEPT

'S' The fectonic adopted in fhe design are derived
9 from the context of Pretoria West. The industrial
architecture in the area calls for a light stfeel
| structure that is seamlessly juxtaposed onfo a solid
\ base. Using the theory of regeneration, the urban
B == T farming will extend fthe landscape info the building
= 7 \\

whilst also attempting fo create a platform where
) man and nafure can co-exist. The architectural form
T l ! will be expressed through the structure.

zge
A

Fig. 6-157. Technical concept 2 (Author 2018)
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Fig. 6-158. Earth tubes (Author 2018)
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Roll-Up gowder costed ‘Hhrough wall” crack specated 75 & Q8
wadiecked slathed curtain roiler shuther for epening 2500 «
orarbesd bax 335mm high cluding canepy cover, shasdard batl
wide guides, wxirided shuminiom Tobar with rubber sesl; powder
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SUSTAINABILITY ASSESSMENT

6.4.3 SBAT Analysis SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL
) . ) 1.04 1.04
The SBAT analysis affer the proposed inftervention, [Achieved |
BI Building Information | 50 [ 43 | SB SBAT REPORT 43
the building indicates that it relates well to the &1 suiding Targets Target _ Achieved SB1_Project
, . X . . [EN Energy 50 35 j@mw OILS plant ]
social, economic and environmental contribution. The |wa  water 50 36 SBZ_Address
WE Waste 50 5.0 I Pretoria West, Vom Hagen Street ]
intervention also contributes well to an inclusive [Wa  Materas 50 JEE 583,/ SBAT.Oraph
Bl Biodiversity 50 50
environment; waste generation, energy created and |[f  [emEsemy ol
MN Management 5.0 5.0
water management also show that they well managed. |re  Resouces 50 | 38 Social Cohesion
sP Services and Products 50 42 _
AC Access 50 4.4 Inclusion Waste
HE Health ! 50 40
f,f i‘:f:;::" g g :'_g Services and Praducts Materials
sC Social Cohesion 50 50 OAcal
BI 2 Priarity Key (Not Performance Key ) Education Buodiversity Target
VH Very High 50
HI High 40
ME Medium a0 Health Transport
LO Low 2.0
VL Very Low Access Resource Use
NA None / Not - Local Economy Management
BI3 Project N;
the E.;se ;::\LS OILS plant ]
Bl 4 Address
Pretoria West, Vom Hagen Street |
SB4 Environmental, Social and Economic Performance Score
BIS Site Area T2650|m2 [Environmental 39
BI6 Gross Floor Area (GFA) B045|m2 [Economic 4.3
BIT Gross Internal Area (GIA) 5845|m2 Social 4.7
BIB Number of Useable Rooms SBAT Rati 4.3
BI9 Number of Bedrooms
SB5 EF and HDI Factors Score
Bl 10 Architect EF Factor 4.2
Name __ Mpho GIVEN Malebana I HDI Factor 4.3
Co
Bl 11 ical Engineer 5B6 Targets Percentage
Name | E ] 79
Co | Economic 85

Bl 12 Electrical Engineer Social a4
Name |
Co ] SBT Self ion supplied and and by

wmr Name Mpho GIVEN Malebana Date  2018/09117
Nama | Signature

|Ce ]

Bl14 Structural Engineer SB8_Validation: Documentation validated b

Name ] Name Date
Signature

5B9 idation Report Version
[ VR ]
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&

zone of South Africa. In the summer, the temperature
can range from 27.5°C to 18.3°C in the winfer.

6.4.2 AVERAGE TEMPERATURE =] o 100
Pretoria falls within the temperate infterior climatic ==~ II I I II 0'c e T g L ; —_
On average humidity is 59%, the humidity does however .

exceed 80% on occasion during the rainy season. A o C : 3
The average rainfall that Preforia gefs is 573mm per e T —— o : | ' . '

e e - jo R M A Ry km M A S O%  Mev  Det

year on average. Most of the rain happens during S e B e ,,,tc,,m RS ® Precigition  — Mosn dull eikciemin  — - Hatdiys — Wckn delly miaiumn  — - Cobd mights

summer months. ;"09%87'767' Maximum temperatures, Meteoblue 2017 (Adopted by Author Fig. 6-164. Average temperatures, Meteoblue 2017 (Author 2018)

The wind direction changes from northeast in summer ™" _ .

to south west in winter. The majority of the year, = - - .

the average wind comes mostly from a North easterly — == = J

direction. The winds in Pretoria are relatively low as v _u '//'

compared to other cifies in South Africa. h‘\_. ./'/ . i
aSf /'

The weather pafterns of Pretoria indicate that the . - - - \—‘I—*— — ;;— - . . ~

most rainfall is in the summer season. This would mean ' m;,, B s Beomen _...m,..,- ' - ‘

30 davs

would have to happen during the rainy season. The
25 davs WEW
harvested wafer will be store and used during the
winter seasons.
15 days W SE
e I I 550 55E
ol ll]] |
Feb Mar Apt May Jun Jut dug oct Now Dec

v 0 >1 >5 @312 @519 @>28 @ >38 >50 @ >61 km/h

n Sep

5 @12 @>19 @28 @38 >50 @ >61 km/h

(] >1
Fig. 6-163. Wind speeds, Meteoblue 2017 (Adopted by Author 2018) Fig. 6-165. Wind rose, Meteoblue 2017 (Adopted by Author 2018)
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SEFAIR A ANALYSIS

gsefai:a Dayight Analysis » @ - Daylighting Visualization

%0

ting Visualization

C Update Camera
&

Showing Sefaira Daylight

Laborator +  In Pretona, South Africa «

= Properties

Total Floor Area 3,218~

y B

Guigance

-

203
o 0

‘You may be able to improve your buliding’s
performance with the following sirategies. @

Daylighting Guidance

W Underit

68%

Overlit sDA lom

[} W™ w0
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Fig. 6-166. Sefaira Simulation (Adopted by Author 2018)

121 Humm
Ol'ld



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@S YUNIBESITHI YA PRETORIA

MATERIAL PALETTE

Structural |-beam is chosen as
building material for the planting
screen wall for the building

‘\|l|llllllr;,’
A\ 11y
AN ’

M
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N
N

’y \\\
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STRUCTURAL I-BEAM

Locally sourced steel from the
factories withi the area. The
square tubing will be used for
the constructio of the planting
racks as well as suspended floors
\\\\‘\\lllilllill:;,’!!,

/,
I,,

/1 A\
T

STEEL SQUARE TUBES

Transluscent sheeting that allows
for direct sun-light into the
growing areas

Wy,
L 11y
a 1y

s,
s,
{J A\

g

TRANSLUSCENT SHEETING

AN

Polycarbonate Multiwall (Hollow/Fluted)
very rigid. This double & triple sheets are
light weight & impact resistant with good
thermal properties. the material allows for on site
design freedom fo cover large areas with

minimal joint
LT
‘\‘\f\ ””’f;

Off-shutter concrete as the texture
finish of the internal walls

LT

\ ]
W Tiy 1

— 2
(o

OFF-SHUTTER CONCRETE

““uuulrmm,h
AN {7

4, W
™

CORRUGATED SHEETING

Recycled bricks sourced in the area
was chosen as a building

materialto respond to the existing
architectural language present within
the context

LT

wit Ty
A 7
) 7,

Iy N
I} A
"™

RECYCLED BRICKS

Corrugated sheet metal is proposed
as a building material in order to
resonate with the existing materials

Fig. 6-167. Material palette (Adopted by Author 2018)
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SYSTEMS

6.6.1 HYDROPONIC CLOSED LOOP CYCLE 6.6.2 HYDROPONIC CLOSED LOOP WATER CYCLE

The essentials oils offer many layers for employment, The hydroponic planfs crops will use water collected
the plant crops that will be distilled will be will be from the rain, the water will be put through filters and
farmed in the hydroponic greenhouse and fraditionally grease-fraps before its stored in wafer reservoirs.
farmed outside. The planfs need fo be harvested, The water will be collected from roof area and from
sorted and placed in the distillery tanks. After the paved walkways.

the distillery of the oils, the production of the

perfumes, detergents, soaps and food flavourings

will commence as well as the packaging.

CLOSED HYDROPOMNIC SYSTEM

Fig. 6-168. Essentials oils distillery info-graph (Adopted by Author 2018)  Fig. 6-169. Hydroponic farming water circulation info-graph (Author 2018)
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Fig. 6-171. Water Budget (Adopted by Author 2018)
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6.6.3 GREY WATER CYCLE

All the grey water generated from fhe facility will
collected, purified and reused in the irrigation of
the farming of the essentials oils crop plants. The
rest of the water will be used in the flushing of the
toilets and washing machines.

WATER RECYCLMG SYSTER

Fig. 6-172. Grey water collection info-graph (Adopted by Author 2018)
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6.8 SITE PERSPECTIVE

The site consist of different components fthat support
each other. The building form
defining element through its Lif
has open entrances that op éfi\d allow for the
free movement from one area fo fthe other so as to
encourage people fo meander through fhe facilities fo
experience the production

o forms the edge
'ﬁvform. The building

Fig. 6-173. Intervention perspective (Author 2018)
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Aerafins System with 300 x Sémm fixed Aerofoil 60
pm Softceat standard powder coated finish aluminium
louvres blades at a pitch of 60° with suppart
rafters all fixed to building with brackets, all
designed by structural engineer.The whole to be
designed and installed by approved specialist, all in
accordance with the manufacturer’s
recommendations. as per Engineer

55

Chemical anchors embedded in concrete as
per engineers specifications

Prime substrate with BlackSeal-Primer
applied in accordance with the
manufacturer’s recommendations, BlackSeal
3mm thick, torch-on sheet waterproofing
membrane installed in accordance with the

manufacturer s recommendations

00
water pond
' SR

435

“
2
=
4
5
g
g
2
g
2
-
2
i 6 e
I
[ e e
—_— ==

DETAIL D

SCALE: 1:20
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OPM water proofing as per
architects specification

Graded and compacted ground fill as
per engineers details and specification

Olld



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

@S YUNIBESITHI YA PRETORIA

Prime substrate with BlackSeal-Primer applied in
accordance with the manufacturer's recommendations
BlackSeal 3mm thick, torch-on sheet waterproofing
membrane installed in accordance with the

Custom made planting trays with
draining heles fixed to skructural
steel I-Column as per specialist detail

Structural steel I-Beam as per
specialist detail

Structural steel I-Column as per
specialist detail

counter top

Chemical anchors embedded in concrefe
as per engineers specifications

manufacturer's recommendations, e
Galvanised Industrial balustrades at 15m centers e .
with top- and knee rails of straight tube, all 3
necessary bends and slip joints, the stanchions te 2
be bolted in position with 45mm long M16 expanding o planter oaz
bolts with nuts and washers and the sections of | € 500 % 200 € 200 € 200 € 200
tube to be joined with slip jeints and welded inside o P ¥ T
the stanchion balls, all to engineers specifications ~ i 4
Roll-Up powder coated “through wall crank operated 75 x 7d
0.6mm thick endlocked slatted curtain roller shutter for : :
opening 2500 x 1105mm high with overhead box 335mm high I -
including canopy cover, standard bottom rail, 75mm wide . = = ™
guides, exfruded aluminium T-bar with rubber seal, powder || S
ceated ancillary components including &,5mm thick end plates, } o d o
quide rails, slide bolt, fixed to brick jambs and concrete lintel. }
=
BUTCHERY =
Z
= v
LA Y
wai \' T
counter top a4l VL VA
; \
open perpends @ max 900mm = I ?
intervals to form weepholes 1 1
I g 3
S Ry
.

Graded and compacted ground fill as
per engineers details and specification

DETAIL C
SCALE: 1:20
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Fig. 6-174. Sectional Detail (Author 2018,
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Aluminium Strip windows, all
to specialst details

Structural stesl bean,
4l to engineers detais

One layer Derbigun P4 waterproofing membrane, wifh 75mm
side Laps and 100 end laps, sealed o prined surface fo
falls and crossfalls by “forchfusion' . followed by SOmm hick
extruded polystyrene insulston layer and F5mm clean crushed
15 - 25n sfone as ballat, and all exposed surfaces painfed
with fwo coats. bituninaus sluminun paint. Waferproofing fo be
instaled by an Approved Derbigun Contractor under a fen
year guarantee. all fo engineers defails

2nd Floor
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1 interna wall plaster backing with TAL file achesive
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HEAT EXCHANGE SYSTEM

[HEAT GEKERATED BY
STEAH DISTRLATIN

HEAT
EXCHANGERS

Fig. 6-175. Heat Exchange system (Author 2018)

6.7 HEAT EXCHANGE CYCLE

The essentials oils distillery area generates heat
that can be used to warm up domestic water for the
facility, this will reduce energy consumption in that
the water will only need to be heated from a certain

warmth rather than from when its still cold.
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TERTIARY STRUCTURE
Transluscent corrugated sheeting

SECONDARY STRUCTURE

Structural C-lipped steel channel

PRIMARY STRUCTURE
concrete column & beam and structural
steel portal frame
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EXPLODED VIEW

BUILOING VENTILATION: £ ‘
Earlh-fube? will be proposed and used to introduce i f g !
cool sisrrcUgh Inlats: fegm tha'low parts af thy Fig. 6-176. Technical exploded view (Author 2018) Fig. 6-177. Biofuels facility detail (Author 2016)

building, the hat air will be let out highest point

in the skructure. - / 138 _NETWORK OF OPPORTUNITY
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CHAPTER

07

CONCLUSION
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7.0 CONCLUSION

The aim of thus disserfation was to establish a solution
for derelict urban spaces that are found around
Pretoria. The project intended to look at alternative
ways in which fthese spaces can become productive
urban spaces for the people residing in them but also
for the communities fthat live around these spaces.
Many of the urban parks and open municipal lands
have been ftaken over by the urban poor and homeless
people. These spaces are merely taken or occupied by
homeless people because of the sense of neglect by
the owners.

The proposed infervenfion for the chosen site in
Pretoria West was designed with the intention
of defining a derelict urban open space and then
as a plafform for a productive landscape that will
offer economic opportunities and skills training for
the homeless and the surrounding community. The
dissertation is targeted at the homeless and the
surrounding community whilst also dealing with the
transient aspects of the site such as the taxi drivers
that sleep in ftheir taxis on the site, the people living
in plastic shacks on fthe site as well as the wanderers
around fthe area and the passer-by.

The dissertation also looks to foster platforms for
site regeneration through theoretical guidance of
resilience, regeneraftive and Bioremediation theories.

The approach fo a sustainable urban landscape and
a community orientated productive landscape that is
roofed in the theories by Roger Trancik ‘What Lost
Space, Jan Gehl ‘Life Befween Buildings’
Lynch "What is lost space’.

and Kevin

The dissertation has created a plafform for the
people to be the
communify. The infervenfion allows all the layers
of a productive landscape and man ‘the homeless’
This is through the
regenerafive theories as well as fhe theorefical
application of ‘Urban space theories’. Through the
intervention, the community will have access fo the
urban park and ftherefore be able fo experience the
space and also allow for a new type of architecture
which will act as a platform for re-mediation of the
landscape whilst still being able fo give back fo the
community.

homeless reintegrated into

to coexist. application of

The dissertation proposes the inclusion of the
urban poor back info fthe community through not
only providing employment opportunities for them
but also transferring skills that allow them to
branch into other opporfunities of employment. The
intervention has also created platforms where the
‘informal’, found in these derelict urban spaces and

the 'formal’ aspects of the market to be synergized.

The informal parking of faxi drivers, the washing of
taxis and private vehicles has also been accommodated
for.

For further investigation, the author suggests thaf
further possibilities of socio economic activities that
are sparked by similar architectural archeftype be
explored.
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Fig. 6-178. Presentation picture 1 (Author 2018
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Fig. 6-179. Presentation picture 2 (Author 2018)
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Fig. 6-181. Presentation picture 4 (Author 2018)
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How will we confront, how will we conquer poverty
and inequality? How will we best work for development
and against poverty in our time, with our resources,
in our context? What tools will be needed, how
far will they reach and how long must we persist?

__ Former UN General
Secretary, Kofi Ann-an
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