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ABSTRACT

The United Nations often defines informal settlements as areas of scar-
city, framing them as problem zones with limited positive aspects. This
project challenges that view, proposing that informal settlements hold
the potential to address the shortage of accessible housing in rapidly
urbanizing cities. Research by the Unit for Urban Citizenship highlights
Melusi as an example of how social networks and grassroots construc-
tion practices can help solve urban challenges in Sub-Saharan Africa.

Aligned with Max-Neef's (1991) Human Scale Development Frame-
work and public interest design principles, the project focuses on
transforming the Booysens Nursery into a multi-use vocational train-
ing and community center. This space will teach residents to work
with  bamboo, empowering self-sustaining development strat-
egies for future projects. Repurposing much of the site for pub-
lic use and urban agriculture, the initiative seeks to reconnect Melu-
si with the city, fostering a collaborative approach to urban renewal.

The use of bamboo introduces a sustainable building material for Melu-
si residents, setting a precedent for the broader South African construc-
tion industry. Designed through extensive community engagement,
the center's dynamic program aims to meet residents’ needs, creating
a hopeful model for informal settlements. This project underscores the
critical role architects can play in transforming these areas into thriving,
sustainable communities, proving that thoughtful design can bring
lasting, positive change.

KEYWORDS
Public-Interest Design; Human Scale Development; Alternative Building
Technologies, Informal Settlement Development, Bamboo Architecture
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O1 INTRODUCTION | PROBLEM STATEMENT

“The project aims to address the future development of
informal settlements and how architects can strategically implement
alternative building technologies informed by meaningful community
engagement to holistically realise the fundamental needs of the people of
Melusi.”

FIGURE O1: Infi




| PROBLEM STATEMENT

This project aims to address a range of issues analysed in Melusi
through extensive community engagement efforts and propose a

building programme that could approach such issues in future.

01 Rapid Urbanisation

Rapid urbanisation in South African cities has led to the significant
expansion of informal settlements, as urban areas struggle to ac-
commodate the growing influx of people. With limited affordable
housing and inadequate infrastructure, millions of residents live in
overcrowded, makeshift homes without access to basic services
such as water, sanitation, and electricity. This issue exacerbates
poverty, unemployment, and social inequality, putting immense
pressure on municipalities to find sustainable housing, infrastruc-

ture, and service delivery solutions in rapidly growing urban spaces.

02 Substandard Living Conditions

i) Poor Building Materials

The dwellings in Melusi for the vast majority make use of substan-
dard building materials such as corrugated sheeting and wattle
posts which lack durability to stand up to extreme weather as well

as the local climate.

ii) Heat Stress

Much of the construction in informal settlements uses substandard
materials, requiring constant repair. Melusi, like many settlements,
consists mainly of corrugated sheeting and masonry structures.

Mabuya & Scholes (2020) note that poor building conditions

increase health risks, with material choice affecting vulnerability to heat
stress and other natural elements, highlighting the need for alternative
building methods (Hugo 2023).

iii) Vulnerability to Extreme Weather
Many residents in Melusi have dwellings that are located within areas

vulnerable to flooding as much of the settlement exists within a wetland.

03 Impeded Needs Satisfaction

The Need for Subsistence

Melusi residents highlight unemployment as a key issue, worsening fi-
nancial struggles. They also note the settlement'’s location limits local job
opportunities, making it harder to meet subsistence needs.

The Need for Creation

Melusi residents cite financial struggles and personal insecurities as
barriers to creative expression. While construction.isn't an issue, limited
access to spaces and activities, along with transportation costs, further
hinder opportunities.

The Need for Understanding

Residents pointed to limited educational opportunities as the main barri-
er to understanding,; along with a lack of jobs. They stressed the need for
self-reliance in creating opportunities. Inaccessibility to technology like
laptops, phones, and wi-fi further hindered their ability to apply for jobs

and higher education.

Page 02
FIGURE 02: Housing Crisis in South Africa (Bosch 2024)



| DESIGN INQUIRY

“How can the architecture of a vocational
training spatially manifest itself as a
synergic satisfier of Melusi resident’s

most pressing fundamental needs based on
the HSD Development Framework?"

This design inquiry focuses on creating a vocational training cen-
tre to revitalize Booysens Nursery and the surrounding Melu-
si area by addressing the fundamental needs of residents, fol-

lowing Max Neef's (1991) Human Scale Development Framework.

Through a two-year community engagement process led by the Unit
for Urban Citizenship’'s Co-Creating Wellness Studio, these core needs

were identified, forming the basis for a suitable design response.
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'FIGURE 04 : Manfred Max Neef (Berrios 2013)

FIGURE 05 : Synergic Need Satisfiers (UUC 2024)

| BUILDING PROGRAMME

RESTING

TEACHING

HARVESTING

GATHERING

FIGURE 03: Programme Diagrams (Author 2024)

VOCATIONAL TRAINING

The building programme aims to respond to needs by highlighting which
needs have most regularly been cited by the residents of Melusi. The com-
mMunity engagement process determined that the needs for subsistence,
creation and understanding had the widest reaching concern amongst

respondents.

The final proposal aims to address these needs through a single, integrat-
ed intervention: a flexible building program that includes a vocational
training center constructed from locally sourced materials and a revital-
ized public space. This space repurposes a neglected nursery for produc-
tive land use, supporting bamboo growth and small-scale subsistence
farming, ultimately fostering public wellness and enhancing

spatial agency.

Page 03



| CONTEXT

Melusi |
Resilience, Community and Progress

The Informal Settlement of Melusi, located in the western
part of Tshwane and bordering the neighbourhoods of Clar-
ens and Booysens, exemplifies the inherent potential within
many of South Africa’'s informal settlements and the challeng-
es |locals face in realizing that potential. Melusi has experienced
exponential growth since its establishment in around 2008
and currently is home to over 27000 residents (Hugo 2023).
Moreover, Melusi features three distinct regions which vary great-
ly in terms of their density, access to municipal services and de-
grees in formalisation (Figure XX). In terms of building materials,
living conditions within the settlement reflect the techniques
and resources commonly used in informal settlements across
South Africa. The Unit for Urban Citizenship (2023) could ob-
serve that the majority of dwellings in the settlement had been
constructed with materials such as corrugated sheeting and
wattle poles (FIGURE XX). While the use these materials may
satisfy their fundamental need for housing and shelter, they un-
fortunately leave residents at risk of the adverse effects of extreme
weather such as high temperatures and heavy rain (Hugo 2023).
Despitethis, Melusiandits peoplecanstandasatestamenttothere-
silience that may be shown by South Africa’'s growing urban popula-
tion facing the exclusionary practices they face from the wider hous-

ing economy and ever-growing housing backlog in South Africa.

Booysens Nursery |
A Symbol of the Fractured Relationship
between Local Governance and its People

The site of Booysens Nursery exists in a dilapidated state mirroring the
fractured relationship between the city of Tshwane and the residents of
Melusi, a rapidly expanding informal settlement in the north-west of Pre-
toria. Having been the subject of conflict between the two parties due to
the demands of Melusi residents for fair access to water and electricity
as part of the formalisation process of the settlement, the vast site of the
nursery sits in a state of limbo, failing to serve a functional nursery, his-
torically used for the growth and housing of trees for the city of Tshwane
while also standing as a testament to the city's inability to satisfy the
needs of residents within the settlement. Moreover, the land on which
the nursery sits has been shrouded with a sense of fear and hopeless-
ness as residents have reported incidents of violent crime taking place

behind the green wall of trees surrounding its interior.

As a response to an extensive community engagement process be-
tween the Unit for Urban Citizenship, this project seeks to rehabilitate
this nursery, repairing its relationship with the people of Melusi and their

relationship with the city of Tshwane.

Page 04

FIGURE 06: Booysens Entance (Author 2024)



| CONTEXT

SITE SELECTION
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FIGURE 07: Macro and Meso Context of Site Chosen (Author 2024)

The site has been chosen following an analysis of Melusi's macro mi-
cro and context and was brought about as to best achieve the pro-
grammatic requirement and key project objectives. Therefore, the
Booysens Nursery which finds itself placed centrally among the settle-
ment, proposes itself as a key opportune site for a new architectural inter-
vention. The site proposes many challenges, among which include that
of tenureship, debate around its renovation from community members
and subsequently has seen itself play host to many protests in the past
few years. Its location however, placed along the main axis and corridor,
stemming from the main intersection of Melusi sees it as strong point of
iNnteraction between the wider urban framework and the settlement itself.

The site selection criteria included the following:

1. Located on corridors of High Activity.

2. Proximity to supporting stakeholders and existing knowledge
networks.

3. Ease of Access to for all residents of Melusi as well as outsiders.

4. Potential to grow and harvest Bamboo near the final proposed site.

5. Nearby appropriate green space that can promote overall wellness

for visitors and users of training center.

FIGURE 08: Analysis of Site and Surrounding Landmarks (Author 2024)

DESIGN INFORMANTS

RESIDENTIAL ! THEO SLABBERT STREET | RESEENL A

FIGURE 09: Analysis of Site and Surrounding Landmarks (Author 2024)

The key informants for final design proposal were
derived from the activities taking place alongside the
main streets adjacent to the cite.

Aspects such as the spatial identity of the space along

SMALL SCALE : 0
SUBSISTENCE FARMING

with activities such as small-scale subsistence farming
and other activities taking place in the street have been
taken into account in how the architecture responds on

site.

CHILDRENIPLAYING|

_INISTREET: Page 05

FIGURE 10: Images of Site Informants (Author 2024)



| DESIGN CONCEPT

01 Designing Experiential Public Spaces

The space surrounding the building programme
has been designed to create a journey that leads
visitors through an experience of discovery through
the architecture and landscaping. Immersing users
in all things bamboo from growth of the material to

building.

02 Extension of High Street

The proposed urban framework of the project
extends the high street into Booysens Nursery.
Through taking notes of the informants of the exist-
iNg space usage surrounding the site, the new
proposal reactivates the nursery as a high active
public node facilitating passive surveillance within

the site.

03 Civic Architecture for Melusi

The proposal aims to grant residents a new architec-
tural sense of identity balanced with a strong appre-
ciation of local methods of construction alongside

novel approaches to material and building technol-
ogy.

04 Introduction of Public Activity Nodes

In finding ways to promote agency and communi-
ty building around the design proposal, common
communal activities like subsistence farming have
been introduced along high traffic areas bordering

the site, to encourage placemaking.

05 Productive Landscaping

The effective use of productive landscaping along
the site perimeter responds directly to the resident’s
need for subsistence and participation. Along the
site itself to give back directly to the community
through locally organised efforts of managing crops

and land use.

06 Open/Performative Workshop Spaces
Makers spaces and workshops are designed facing
the main streets with high activity to create learn-
iNg experiences for passers-by and familiarise locals
with the building techniques as well as the material
of bamboo.

FIGURE 11: Conceptual Diagrams (Author 2024)




02 THEORETICAL FRAMEWORK
PUBLIC INTEREST DESIGN

Public Interest Design (PID) is fundamentally understood as the architecture of social engagement as described by Bell (2013: 76). It works in the ethical
stance that architects have a responsibility to work in the interest of the wider public and social good. This frames PID as a social process and less so as ar-
chitecture, which is concerned with the production of formal objects (Ferdous & Bell 2020: 85). This also expands on architecture in terms of more dispersed
interests as opposed to the limited interests of a particular individual or group (Ferdous & Bell 2020: 85). Moreover, PID originates from the theoretical roots
of Lefebvre's (1991) concept of the right to the city, in which he argued that the residents of the city have the right to produce, reproduce and make use of
space.

However, he also claims that the obstructions caused by private, individual, and corporate interests prevent this bottom-up process from being

realised (Ferdous & Bell 2020: 86). This understanding of PID has therefore framed the necessary response for the architecture to be produced.
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03 KEY CONCEPTS

DIDACTIC SPACES

The project visualises
didactics spaces that aim
to teach users through
the design

itself.

Through exposing
structural elements and
intricate connection
details,
the architecture
becomes a hands-on
learning tool,
encouraging occupants to
explore and
understand its
construction directly from

the space itself.

PERFORMATIVE
ACTIONS

Workspaces designed as
performative action envi-
ronments prioritise adapt-
ability and interaction.
Facilitatin user’'s needs of
understanding,
participation and

creation

These spaces encourage
creativity, productivity,
and engagement,
making the workspace an
active participant in en-

hancing work processes.

FIGURE 13: Diagrams of Key Concepts (Author 2024)

IMMERSIVE
ARCHITECTURE

The concept of immersive
architecture uses material
choice and
keyl touchpoints to cre-
ate a sensory-rich experi-
ence for end-users.
Practically, bamboo tex-
tures and finishes that
engage both senses and
spaces become more than
functional—they evoke
emotional connections,
drawing end-users
deeper into the building
programme and creating
more enriching learning

experiences.

]
® A

&
@

L

FLEXIBLE

PROGRAMMES

Flexible building
programs and adaptive
capacity allow structures
to respond to changing

needs over time. By in-
corporating modular lay-
outs, movable partitions,
and multipurpose spaces,
buildings can evolve with
their users, extending
their lifespan and
functionality. This adapt-
ability supports sustain-
able development and
reduces the need for fre-
quent, resource-intensive

renovations.

CIVIC ARCHITECTURE

Civic architecture shapes
community identity by
creating spaces that
reflect shared values and
history. This space aims
to be a landmark of local
pride, fostering connec-

tion and belonging.

The final proposal invites
public interaction,
reinforcing a collective
identity and encouraging
a sense of place and
purpose, satifying the
need for identity through

space.
Page 08



04 URBAN FRAMEWORK + VISION
| EXISTING CONDITIONS

©OLD QUARRY DAM

The design intervention on Booysens
aims at preservering the majority of the

existing nursery orchads.

MELUS}! 3 ‘ 3 i - - g H b == -5 MELUSI'2

These orchads therefore become a part
of the overall master plan of the new re-
zoned site. Tying into the wellness

promotion aspects of the proposed area.

FIGURE 14: Analysis of existing site conditions (Author 2024)

The existance of communal subistence farming and other taking place through-

| EXISTING ACTIVITIES ON SITE

out Melusi shows that residents have already taken up agency in creating employ-

ment oppurtunities through the action of gardening and productive landscaping.
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| RE-ZONING BOOYSENS NURSERY
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The new proposed zoning of Booysens Nursery ensures that space
may be shared between the CoTl and residents of Melusi in a revital-
ised effort of ensuring rehabitation of the site itself and relationship

between all parties.

FIGURE 15: iterations of Final Re-zoning(Author 2024)




O5 DESIGN PROCESS AND ITERATIONS
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Design Iteration process defined through a feedback loop
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The iterative design process unfolded in three key steps, with each step carefully evaluated and refined l X )

throughout the development of each new iteration. Drawing on literature, model-making, conceptual =

sketching, and consultations, this explorative approach enabled a thoughtful progression toward the final de- ~

sign. Self-critigue and continuous evaluation were central to this journey, ensuring each phase was deeply _& <~ (___ Page 11
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ITERATION &1 ITERATION ©2

| ITERATIONS

ITERATION 28

ITERATION ©&

FIGURE 17:

Design Iterations culminating in final proposed layout and design

ITERATION ©5

(Author 2024)

ITERATION 24
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06 TECHICAL INQUIRY

How can bamboo as a material be utilised

N creating a didactic learning environment

for the synergic satisfaction of users funda-

mental needs of understanding, creativity
and subsistence?

The project aims to explore the following:
How spaces can showcase material limits and connections to aid users in

understanding its intrinsic qualities and multi-faceted nature.

Why Bamboo?
Bamboo is an ideal material for
South African informal settlements due

to its sustainability, rapid growth, and

[
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HEIGHT (m)

strength. It regenerates quickly, reduces
deforestation, and provides affordable,

durable housing, promoting

GROWING TIME (YRS)

eco-friendly construction while FIGURE 18:

Supporting local economies and GCrowthrate of Bamboo compared to other

. - forms of timber materials (Author 2024)
environmental resilience.

Bamboo in South Africa

Thamnocalamus
tessellatus

BAMBUSA BALCOA

LOCATION:

<] TN
w NN I
“ | Found mainly at ‘ Pt 1
high altitude such as - f % |
the Drakensburg and | S
other mountainous i i % S

4
‘\ ﬁ g
-
.

high altitude such as
the Drakensburg and
other mountainous
aaaaaaaaaaaa
DESCRIPTION:
A hardy, evergreen
bamboo that grows
in clumps

£ DESCRIPTION:

¥ A hardy, evergreen
&’ [bamboo that grows
in clumps

GROWTH:
Height: 3-5 meters

d | GROWTH:
Height: 3-5 meters

USES:

Primarily used in
Gardens as decor
and soil stabilisation.

Gardens as decor OTHER SPECIES FOUND IN SOUTH AFRICA:
. A - Bambusa vulgaris (Not enough research published as to feasibility in South Africa)
and soil stabilisation.

- Dendrocalamus asper *
NOT SUITABLE FOR - Phyllostachys edulis *

SN\SW | suirasLE For
3 s | consTrucTION Z CONSTRUCTION*

o 50 100

JOINERY DETAILS

Minke (2012) writes that bamboo construction relies on strong joints to
transfer forces between elements. Due to bamboo's hollow structure,
nails or screws can cause splitting without pre-drilling, and bolt holes
must be well-aligned.

Anti-corrosive materials are essential for outdoor joints.

To prevent splitting, internodes near joints should be filled with cement
mortar or epoxy. Traditional bindings have been replaced by synthetic
fibers or wire. Force transfer is optimized with cuts like “fish mouth” or by
using wooden or palm pins, such as termite-resistant “‘chonta.” Concrete
filling can strengthen joints, but a coarse mix is recommended to mini-

Mmize contraction.
Page 13



| PRE-FINAL TECHNICAL SECTION PRE-FINAL DETAILS

r

6x7000x120mm@ Heat and Chemically Treated Bamboo Culm
X I (Bambusa Balcoa) Support Column

Bio-Epoxy Resin to be
4 infilled into first node of 120mm@ Bamboo Culm
300x30x12mm Galvansed Steel Support imbedded in

Bio-Epoxy Resin infilled Bamboo Node
with 2xM12 threaded Steel Bolts into pre-drilled holes

500x500x12mm Steel Base Plate to be fixed to
Concrete Foundation Footing
with M20 Anchor Bolts
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e o T g BAMBOO COLUMN FOOTING

TECHNICAL SECTION i L 3 1]

i J" : 75mm Patupah Bamboo Sheeting Layer
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120mme Bamboo Column (Bambusa Balcoa)
Truss Top Chord laid at 14" Pitched with Routed Drip Edges.

Fishmouthed End to Beam Connection to 3x3 Bamboo Support Column
made up from 120mm e Bambusa Balcoa Culm Sections L

Heat Treated and and Cured for UV and Rain Resistance

OO

120mme Bamboo Webbing (Bambusa Balcoa)
Treated for o

Threaded M12 Bolted Connection to inserted
through pre-drilled holes

2,5mm Galvanised Steel Wire Webbing

Supportve
Heal Treated and and Cured for UV and Rain Resistance
120mm e Bambusa Balcoa
Bamboo Support Beam

30mm Bamboo Split Purtins to be spaced
at 400mm centres fited upon Bamboo Rafters

80mm Bamboo Purlins to be layed 85mm Precast Concrete Window Lintel

at14° pitch spaced at 400mm centres

200x8 5x65mm Corobrik® Ceberberg Modular
Clay Paving Brick laid in Herringbone Bond with
5mm Joint laid on a 50mm Compacted Sand Bindig
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20mm Earthen Floor Top Coat Finish

20mm Concrete Floor Screed
Layer for Loveling Purposes

50mm Polystyrene Surface Bed/Floor Slab Insulation
to'aid on Concrete Floor Siab Foundation

150mm Compacted Soil Layer

150mm Concrete Fioor Siab Foundation
(0 Engineer’s Spec.
o be laid upon 350 micron DPM layer

BAMBOO COLUMN TO BEAM
CONNECTION
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07 CRITICAL REFLECTION

This project has been a deeply personal journey and a truly humbling experience. Through forging connections with the community members of Melusi,
I've been stretched and inspired, not only in attempting to introduce new materials to an environment where they may be unfamiliar, but in witnessing
the remarkable spirit of resilience that exists in informal settlements. It has been both challenging and awe-inspiring to see how individuals endure, adapt,
and find ways to survive through even the smallest of efforts.

| have learned invaluable lessons from observing how community members share knowledge, work together, and construct their homes with resourceful-
ness and ingenuity. Their collaborative approach to building and repairing, along with their self-taught expertise, has deepened my respect for local knowl-

edge systems—systems | now feel a strong responsibility to advocate for in my future work.

My two years with the Unit for Urban Citizenship have profoundly reshaped my view of architecture, showing me the true impact our profession can have
when we listen, learn, and design in response to the real lives of those we serve. This approach to people-centered design has become a toolset | carry with
deep conviction, and one | will draw on for the rest of my professional life.

My study into bamboo as a building material has also opened new doors, giving me opportunities to connect, learn, and communicate ideas to diverse au-
diences. | leave this project with a strong belief that bamboo may indeed hold promise within South Africa’s building environment—a sustainable, versatile

mMaterial that reflects the same resilience and adaptability | have witnessed here.

INn every way, this experience has not only reshaped my career but touched my spirit, reminding me of the transformative power of architecture when it is

woven with empathy, respect, and a commitment to honor the wisdom of communities.
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