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Abstract  

 

Since independence in 1994, informal settlements in urban areas became a regular 

phenomenon with an exponential growth pattern and a lack of effective, proactive town 

planning. This phenomenon is described as an Urban Crisis. Informal settlements in 

South Africa are the result of spatial injustice and an imbalanced political atmosphere 

and therefore described as complex landscapes. Informal settlements exist most of the 

time on vacant land, inadequate for development such as abandoned post-industrial 

landscapes, wetlands, floodplains, and near rivers which are high-risk areas and contain 

environmental disadvantages which is the case with the Melusi informal settlement 

consisting of three post-industrial quarry holes. 

 

Complex landscapes such as informal settlements ask for a shift in the mainstream 

architectural practices and due to the rapid urbanization, post-industrial abandoned 

landscapes have the potential of being rehabilitated and functioning as healthy public 

spaces especially in informal conditions. 

 

The mini dissertation aims to develop a framework when working in informal conditions 

with layered complexities of socio and ecological nature. Through understanding the 

application of co-design and participative workshops this dissertation aims to apply 

architecture to find a (nexus) or mediation between the socio and ecological landscapes 

towards independent and self-functioning communities of growth, this dissertation aims 

to apply architecture to function as the backbone of the community and by using didactic 

methods will empower the community towards self-improvement. Due to the current 

alienation of the natural quarry hole the architecture aims to transform the quarry from 

object to resource in a vulnerable community towards independent from external 

resources.   
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COVID-19 PANDEMIC TAUGHT ME AN IMPORTANT LIFE 

LESSON. 
 

 

 

 

“You can’t wait until life isn’t hard anymore before you 

decide to be happy and do what you love”. 

- Nightbirde 
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CATALYST 
(momentum) 

NEXUS 
(bridge) 

“…urban areas suffering from stagnation or decline, we 

should place a high priority catalytic development that can 

cause more development.” (Sternberg 2002:33) 

 

“An important connection between the parts of a 

system or a group of things.”  

(Cambridge Dictionary n.d)  

 

Figure ii: Google Earth image of Melusi and the three quarry holes on site (Google Earth 2021).  

 

Figure iii: Landing images of Melusi informal settlement (Zorn 2021).  

 

Figure iv: Landing images of Melusi informal settlement and a need for waste removal services (Zorn 2021). 

 

2 Figure i: Visual representation of Catalytic and Nexus (Author 2021). 
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VOICE  OF MELUSI  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Children sometimes play with used condoms” - COPC RESEARCHERS 

“Melusi needs a park where people can just be” - COPC researcher 

“Children play where the pigs do their Thing” - CEO NGO NEW SCHOOLS FOR HOPE 

“At 7:00 in the mornings people look down and do their thing on 

the rubbish dump” - CEO NGO NEW SCHOOLS FOR HOPE 

 

“Children play on the dumping sites” - COPC RESEARCHERS 

“People of Melusi needs dignity” - CEO NGO NEW SCHOOLS FOR HOPE 
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Figure v: Point of departure through the voices of Melusi stakeholders (Zorn 2021).  

  

 

 

C H A P T E R 

0 1 
INTRODUCTION  

 

 

 

Complex landscapes such as informal settlements ask for a shift in the mainstream architectural 

practices. The author of the mini dissertation aims to investigate the design approach when dealing with 

layered complexities on site such as informal settlements situated on post-industrial abandoned 

landscapes. Informal settlements exist most of the time on vacant land and inadequate land for 

development such as abandoned post-industrial landscapes, wetlands, floodplains, and near rivers which 

are high-risk areas and contain environmental disadvantages (Adegun 2016:16). This mini dissertation 

aims to address the complexity of both the socio and ecological needs of a vulnerable community 

because of the connection and the relationship of the community with the natural ecosystems which can 

be problematic and cause hazards, but it also shows immense potential for sustainable solutions towards 

community independence and self-sufficiency (Adegun 2016:17). 

“The relationship between human settlements and the natural environment or ecological system is 

complex, iterative and continually changing” - (Department of Forestry Fisheries and the 

Environment, n.d.) 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2: Intention of the mini dissertation (Author 2021). 

MAIN PROBLEM  

PHENOMENA OF INFORMAL SETTLMENTS  

[complexity of socio needs] 

Since independence in 1994, informal settlements in urban areas became a regular phenomenon 

with an exponential growth pattern and a lack of effective, proactive town planning (Pienaar 

2002:5). This phenomenon is described by JM Pienaar (2002:5) as an Urban Crisis. Informal 

settlements in South Africa are the result of spatial injustice and an imbalanced political 

atmosphere. South Africa's cities will have to adjust to the current informality introduced 

organically. Normally informal settlements do not have any services available due to the authorities 

that generally refuse to provide them, as a result preventing the possibility of further expansion 

(Pienaar 2002:5). Through assessing the failures and shortfalls of previous upgrading schemes, the 

conclusion can be made that South Africa has not yet found a viable solution to the injustices in 

our urban contexts (Cirolia et al 2016). Upgrading informal settlements often implies a project-

driven approach that has led to the downfall of informal upgrading schemes (Hamdi 2010). The 

main constraint experienced by the Government is how to upgrade informal settlements and not be 

financially obligated to sustain these interventions after practical completion. This mini dissertation 

will aim to find design solutions ensuring individuals and living spaces of continual growth towards 

co-evolution after practical completion (Jack 2014) and simultaneously improving the social and 

environmental needs of the landscape. 

 

SOCIO COMPLEXITY 

RESPONSE: 

CATALYTIC NEXUS MEDIATOR 

ECOLOGICAL COMPLEXITY 

Phenomena of Informal 

settlements – Socio / human 

needs 

Phenomena of abandoned 

Ecological landscapes 

Environmental needs. 

Catalytic Nexus 

Mini- dissertation 

intention 

Figure 1.1: Children of Melusi collecting building materials in the active street (Zorn 2021).  
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URBAN PROBLEM  

1 

PHENOMENA OF ABANDONED OR ECOLOGICAL LANDSCAPES  

[complexity of ecological needs] 

Informal settlements tend to develop on open, abandoned land or sometimes on land which consists of 

high ecological value where development is not allowed to preserve and protect these ecosystems or 

exists on least desirable or environmentally compromised areas such as flood lines, on dolomite land 

and next to mine dumps. These sites are often the only available sites in well-located or urban areas 

(Department of Forestry Fisheries and the Environment, n.d). These human settlements’ interaction 

with the environment causes more harm to the environment due to the excessive extraction of non-

renewable natural resources (Department of Forestry Fisheries and the Environment, n.d).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

2 

CURRENT ARCHITECTURAL METHOD 

 

Architects practicing in complex spatial problems tend to argue following a linear problem-solving 

approach, entering the challenge with preconceived solutions (Hamdi, 2010). Architecture is not just 

human shelter but space, which should cater for the complex form of human expression and spirituality 

which can't be analysed in a linear approach (Maslow, 1943). The human is a complex being with 

fluctuating needs and by understanding the layered complexity that one can no longer deal with spatial 

problems in isolation (Max-Neef 1991). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3: Site map showing proposed multiple strange attractors (Author 2021). 
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NORMATIVE POSITION 

The proposed process of working in layered complexity spaces is to facilitated upgrading on a social 

and ecological level to ensure the successful transference of ownership but also to ensure for co-

evolution to take place. Snowden (2011) suggested the following method of resolving physical complex 

phenomena is to Probe – Sense – Respond. Snowden suggests implementing multiple small, strange 

attractors or catalysts within a complex space which has the possibility to create smaller connection 

within the strange attractors. The concept is that the inhabitants interact with the attractors organically. 

The ideal would be for the strange attractors to function as OODA loops (figure 3.4), sustaining 

themselves by allocating people tasks and responsibility to maintain a functional strange attractor 

through Observe, Orient, Decide and Act. The OODA loop can only be successful if there was a 

transference of ownership towards the community using participatory design and co-design practices. 

When the OODA loop phenomena is evident within a space it will organically grow through internal 

connections into a co-evolutionary community towards co-evolution and community self-sufficiency. 

This mini dissertation aims to facilitate this socio and ecological emergence.   

 

 

 

 

 

 

 

By planting the seed of ownership, the architect opens the mind towards critical thinking and problem-

solving skills which will have a sustainable effect on a community (Hamdi, 2010).  

The author suggests that one should not only focus on one need in isolation but that a gradual 

intervention process is necessary for a project to be successful in addressing both the ecological and the 

social needs illustrated in figure 1.5. 

In Chapter four a framework (figure 1.4) developed to address both the socio and ecological aspects in 

informal settlements upgrading projects is discussed in detail. 

 

 

 

 

PROPOSED SITE 

SELECTED SITE  

[Consists of both socio and ecological complexity] 

The socio and ecological issues mentioned above are prominent in Melusi informal settlement and 

therefore the chosen site for this project. Melusi is an informal settlement West of Pretoria CBD near 

the Daspoort Tunnel (figure 1.6). The community shows exponential growth from 2008-2021 as 

indicated in figure 1.12. The land has been vacant for years before Melusi was established. Melusi 

consists out of three quarry holes and a natural wetland which made it difficult in the past for 

development to take place.  

 

 

 

 

Figure 1.5: Illustrates the project intention which is to gain co-evolution towards self-efficiency (Author 2021). 

 

Figure 1.4: Developed framework (Author 2021). 
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Figure 7: Broader Context of Melusi. Original Orthophoto obtained from Google Earth (Climate adaptation studio 2020). 

 

 

 

 

Figure 1.7: Melusi is situated in the City of 

Tshwane district in Gauteng province (Author 

2021). 

 

Figure 1.6: Broader Context of Melusi. Original Orthophoto obtained from Google Earth (Climate adaptation studio 2020). 

 

MACRO CONTEXT 
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Figure 8: Selected site to intervene is at the Main Quarry Hole edge (Author 2021). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.8 & 1.9: Chosen site for intervention situated on the slope of the main quarry hole (Author 2021).  

 

Figure 1.10: Selected site for the intervention- Repurpose 

the slope of the quarry hole making the edge a safer area 

(Author 2021). 

 

Figure 1.11: Highlighted is the bridging island which will also be 

intervened on creating a link and bridge between the two parts of 

the community (Author 2021). 

 

Figure 1.12: Nollimap illustrates the exponential growth of Melusi from 2008-2021 (Author 2021). 

 

 

CHOSEN SITE 

Quarry hole steep slope  

MELUSI GROWTH 

Quarry hole steep slope  
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Figure 1.13: Site photo of the main street in Melusi and the need for safer pedestrian routes (Zorn 2021). 
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MELUSI SITE HISTORY 

Because of the brief history documented about the site, the Author reached out to Rehan Opperman, which 

works at the Council for Geoscience on 19 August 2021 via an email. 

According to the mineral deposit database Opperman (2021), mentioned that the site was mined for sand and 

clay of which the sand mining activities were already in progress at least in the year 1930. According to 

Opperman the Groenkloof Brick Works belonging to JJ Kirkness established a brick making plant in the late 

1940’s or early 1950’s at the site of Melusi. Shortly before the Groenkloof plant shut down in 1950’s the 

suburb “Kirkney”(name of a town in Scotland) next to the site was chosen as tribute to JJ Kirkness as the 

Scottish ancestry (Opperman 2021).  

The site is underlain by the shales of the Silverton Formation. Weathering of the northwards dipping quartzites 

of the Daspoort Formation resulted in the formation and northwards transportation of the sand deposits. The 

sand deposits would generally be expected to overlie the shales. On the older aerial photographs, it seems as 

if the concentration of sand occurred from a poorly drained East-West channel Opperman 2021). The sand 

deposits are normally not very thick and suitable sand would have been stripped from extensive areas. 

According to Opperman there was not significant rehabilitation done on the site after excavations took place. 

It is expected for some areas to have little to no topsoil, which has negative implications such as soil fertility 

and drainage challenges (Opperman 2021). 

By analysing the old aerial photographs Opperman made the following conclusions regarding the Quarry 

holes. The quarry holes are related to clay mining activities. It seems as if the weathered shales where mined 

and according to Opperman do not exceed 5-10 m in depth. The conclusions by Rehan Opperman are 

confirmed by Piet Vosloo (2018:46) as he mentions that there are numerous stone, clay and gravel quarries 

situate in and around the City of Tshwane region especially close to the ridges in Gauteng. There are around 

12 potential quarry sites on the Magaliesberg and Daspoort ridges alone (Vosloo 2018:46). 

 

 

 

 

 

Figure 1.14: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021). 

 

Figure x: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021). 

 

1939 
AERIAL PHOTOGRAPH  

 

 

Figure x: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021). 
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Figure x: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021). 

 

Figure 1.15: Arial photograph of Melusi site in 1947. Indicated is the partially completed brick plant visible near Van Der Hoffweg (Opperman 2021). 

 

 

Partially completed Brick 

Plant 

Sand Mines  

1980 
AERIAL PHOTOGRAPH  

 

 

Figure x: Arial photograph of Melusi site in 1939. Visible is only sand mine present (Opperman 2021). 

 

Quarry 3 

Quarry 1  

Quarry 2  

1  

Figure 1.16: Arial photograph of Melusi in 1980. Indicated is the three quarry holes currently situated in Melusi settlement (Opperman 2021). 
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A 

Figure 1.22: Waste on quarry edge 

(Author 2021). 

 

Figure 1.23: Waste in the main street 

of Melusi (Zorn 2021). 

Figure 1.24: Pigs on the 

duping sites at the natural 

wetland (Zorn 2021). 

 

 

 

ARCHITECTURAL PROBLEM  

CURRENT QUARRY AND WATER RECOURCE AS BOUNDARY AND EXISTS IN ISOLATION 

[Signs of Community have physical visual boundaries towards the Quarry] 

 

 

 

 

 

 

 

 

 

 

 

Through the data collection process (interviews), it became clear that there are multiple perspectives and 

perceptions of the existing quarry hole. The quarry is filled with water and resulted in a hazard for the 

community. The COPC researchers refer to the quarry as a health and physical hazard. The residents of 

the Melusi use the quarry as a fence or boundary indicated in the figure 1.17-1.20. The houses and 

household turn their back onto the water bodies and do not have any interaction with the quarry except 

as a dumping site as per figure 1.21-1.22. 

 

Figure 1.18: Illustrates the visual boundary and phenomena two where the Melusi 

community uses the slope of the quarry as a dumping site (Author 2021). 

 

Figure 1.17: Illustrates the visual boundary and phenomena one where 

the Melusi community resides adjacent to the Quarry by using the 

quarry as a fourth boundary (Author 2021). 

 

Figure 1.19: Plan view of visual phenomena one (Author 2021). 

 

Figure 1.20: Plan view of visual phenomena two (Author 2021). 

 

Figure 1.21: Observed Dumping sites in Melusi (Author 2021). 
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[Signs of Community have phycological invisible boundary towards the quarry] 

The children gave us a glimpse of their fear for the “Dam” as they referred to the quarry in one of the 

water workshops we conducted on-site. The children believe that a monster exists in the quarry and to 

never goes near the water body. This mythical creature and story might be a safety mechanism the adults 

implemented to keep the children safe. 

 

600 m Figure 1.25: Illustrates the different types of relationships and invisible boundaries the stakeholders have towards the 

quarry (Author 2021). 
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METHODOLOGY 

On Site Data Collection Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This mini-dissertation formed part of - The Urban Citizen Studios: Public Interest Design in South Africa. 

This Studio collaborated with international students at Chalmers University in Sweden see figure 19. The 

current global pandemic (Covid-19) made it possible to collaborate internationally. The goal of this studio 

was to conduct a rigorous data collection and site analysis process in group format. The findings of the 

data collection process will be used to design an urban framework with a “Now” intervention (Hamdi 

2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The project outcome of this mini dissertation will act as the “Soon” and “Later” intervention. Nabeel Hamdi (2010) 

suggested in the Community Action Planning (CAP) process to have multiple interventions that follow onto each 

other towards the successful transference of ownership. The importance of the “Now-Soon-Later” approach towards 

intervention is to introduce the Melusi community to the upgrading process, improving trust and relationships 

between stakeholders.  
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Figure 1.26: Illustrate the Reality studio structure (Reality Studio 2021). 
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FIELDWORK TIMELINE  

Reality Studio 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interviews and 

mapping exercises 

Transect walks  Game Workshops  
Play Africa 

Workshop 

Understanding the Child Perspective  
Figure 32: Illustrates the multiple methods used on site (Zorn 2021). 
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Figure 1.28: Mydo Youth centre sign in Melusi main street (Zorn 2021). 
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Figure 1.29: Illustrates the timeline and the community engagement the Reality Studio team conducted with the community (Zorn 2021). 

 

1 2 3 4 5 6 7 8 

30

 
 4 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLIENT & USER 

The Client of this project is the City of Tshwane and the Melusi community and the stakeholders identified is the following:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Reality studio made use of the following methods to capture qualitative and quantitative data. The 

quantitative data were captured through transect walks where the group made use of photographs and 

Pic2Map to geolocate the photographs. The information was stored on a centralized Google drive. The 

team designed two games we played with the ECD- Regae preschool of Hope and the Mydo Youth 

Centre. The games were designed to be measurable to form part of the quantitative data collection. The 

qualitative data were captured through structured interviews and informal conversations with the 

stakeholders as in figure 1.31. The interviews were recorded and transcribed for analysis.  

The educational system in Melusi is very well supported by multiple stakeholders outside of Melusi and 

saw this interface as a leverage point to gather information.  We observed the need for a safe and healthy 

place for children to play.  

 

 

 

 

Figure 1.30: Illustrates the location of the stakeholders in Melusi (Climate adaptation studio 2020). 

 

 

 

 

The Reality Studio group worked with the Child perspective. Children are claimed to be the longest-

term stakeholder in a community of society (Winters 2010:85) as well as sharing valuable information 

regarding their household conditions. It is important to include these vulnerable stakeholders in the 

design process because public space is for everyone especially for children (Danenberg et al 2018:20). 

Studies have shown that children are depending on healthy public space for emotional, cognitive, social, 

and physical development (Danenberg et al 2018:20). 

 

“Children are the next generation who will face a range of global problems that our planet has never 

seen before. They will face immense challenges, eg, climate, population, migration. Therefore, the urge 

rises to prepare our children in becoming urban dwellers that are engaged and are encouraged with 

longevity to learn about and anticipate on external threats and challenges.”- (Danrnberg et al 2018) 

 

 

– (Danenberg et al 2018:20) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.31: Informal discussions with the children of the Mydo Youth Centre after a workshop have been 

completed (Zorn 2021). 
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Melusi Plate Game   

 G A M E  
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Figure 1.32: Plate game workshop played with the children of the ECD in Melusi (Zorn 2021). 
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TWO GAMES PLAYED WITH CHILDREN IN MELUSI 

MELUSI PLATE GAME  

The Reality studio team realised that there is a nutrition problem in Melusi through the interviews with the teachers 

of the Regae ECD and the COPC health workers. The team worked with nutrition as a key theme and to investigate 

the household nutrition through the children. The games were developed to be suitable for both the ECD children 

(figure 1.33-1.34) and the Mydo youth centre (figure 1.35-1.36) children. It came to our attention that children from 

the ECD needed a lot more visual aid and a teacher’s input to translate the exercise to the children. 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

PLATE GAME RESULTS  

 

                      

 

                    

 

The results showed that the most popular foods were, processed foods as per figure 1.39. The reason for 

this is that the community members does not have fridges or freezers to keep fresh products. Most of the 

products consumed is can products (Reality Studio 2021). 

*Please view Annexure B in conjunction with figure 1.39.  

 

 

  

Figure 1.35-1.38: Melusi Plate game played with Mydo Youth Centre (Zorn 2021). 

 

Figure 1.33-1.34: Melusi Plate game played with Regae Preschool of 

hope (Zorn 2021).       

 

TOTAL GVEN FOOD  BOTTOM 20 FOOD 

TOTAL CHOSEN FOOD PER ITEM  

20 

Fruit, 

vegetables, 

nuts 

12 

Processed 

food 

5 Starch 

6 Sweets 

10 Animal 

products  

12 

Fruit, 

vegetables, 

nuts 

3 

Processed 

food 

2 Starch 

2 Sweets 

1 Animal 

products  

1 Fruit, vegetables, nuts 

12 

Processed 

food 

2 Starch 

6 Animal 

products  

3 Sweets 

48 

Fruit, 

vegetables, 

nuts 

74 

Processed 

food 

17 

Starch 

25 Sweets 

47 Animal 

products  

Figure 1.39: Findings of the plate game (Reality Studio 2021).  
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ECD CHILDREN PLATE GAME MYDO YOUTH CENTRE 
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 Melusi Water Game  

Figure 1.40: Illustrate the results of the Melusi water game (Zorn 2021). 
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MELUSI WATER GAME  

Water is a very important resource in Melusi. Due to the information received in the interviews with the COPC 

researchers and the teachers it was evident that Melusi is dependent on Municipal water through refilling the JoJo tanks 

on site every day. Due to the limited safe water resources available on site the Reality Studio students tested the water 

knowledge of the children regarding water recycling for other purposes and how do they use water in their households. 

Due to the complexity of the concept “water recycling” the game was only suitable for older children and has only 

been conducted with the Mydo Youth Centre children. 

 

 

     

 

  

 

 

 

 

 

 

WATER GAME RESULTS 

 

 

 

 

 

 

 

Figure 1.44: Drawings of water practises drawn by the children of the Mydo Youth Centre (Zorn 2021). 

 

Figure 1.41-1.43: Melusi water game played with the children of the Mydo Youth centre (Reality Studio 2021).  

 

Figure 1.45: Findings of the Melusi Water game (Reality Studio 2021).      

*Please view Annexure B in conjunction with figure 1.45. 
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Play Africa Workshop 

 G A M E  

0 3 
Figure 1.46: Play Africa Workshop with the Mydo Youth Centre and Co-design workshop (Zorn 2021). 
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DATA COLLECTION METHODOLOGY 

Design Science 

 

     

A study done by Rana Aburamadan and Claudia Trillo (2020), suggests design science as a successful design 

method especially in complex socio-technical spaces. Design science is a user-centre design approach where 

professionals facilitate the design process through an iterative design cycle of data collection and analysis (Wieringa 

& Director 2013 ; Aburamadan &Trillo 2020:219). Design science process was used in the on-site workshops with 

the children focusing on the child’s perspective that led to the design decisions made in the Reality Studio.   

Due to the complexity and multi-layered nature of the site this project followed the Interpretivist paradigm which 

requires a holistic understanding of the environment, the circumstances, and vulnerabilities. These objectives can 

only be met with onsite informal interviews and focus groups with community stakeholders (Combrink 2015, 

Kivunja & Kuyini 2017). The Axiology of this study is subjective, and the data collection method is qualitative 

(Kivunja & Kuyini 2017). 

 

 CO-DESIGN WORKSHOP WITH PLAY AFRICA 

After the games we played with the children the Reality Studio conducted a co-design workshop with the Mydo Youth 

centre students. The workshop was structured according to the design thinking method going through the phases of 

EMPATHIZE-DEFINE-IDEATE-PROTOTYPE-TEST-SHARE. 

*Please view Annexure B in conjunction with figures 1.48-1.52. 

 

 

 

Figure 1.47: Author’s understanding of Design Science framework (Author 2021). 

 

 

PLAY AFRICA WORKSHOP 
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Figure 1.48-1.52: Play Africa Co-design workshop using the design thinking method (Zorn 2021). 
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PROBLEMS IDENTIFIED ON SITE 

 

By analysing the qualitative and quantitative data collected on site the following problems were identified 
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Especially 

Protein 

Lack of safe 

and healthy 
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hazard of the 

quarry hole  

Community 
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quarry hole 

Isolation of 

Melusi with 

surrounding 
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Figure 1.53: Main problems identified after the qualitative and quantitative date have been analysed (Author 2021). 

 

 

PROJECT INTENTIONS 

 

The project intentions listed on a scale from socio to ecological needs. 

HUMAN | SOCIO 

- Community independence from external resources. 

- Supply Melusi's with basic human needs.               

- Provide healthy and safe public space and the freedom to interact, socialize and 

play. To make the edges of the quarry hole safer.  

- Add to the local economy providing work opportunities to sustain themselves.  

- Challenge the perspective of the current quarry hole as being a hazardous place 

to a resourceful space in a sensitive manner. 

- Re-appropriate the post-industrial quarry hole, adding value to the previously 

abandoned site and scarred landscape. 

 

ENVIRONMENT | ECOLOGICAL 

 

RESEARCH QUESTIONS 

How can catalytic architecture mediate the socio and ecological needs of a complex landscape 

towards community independence and self-efficiency in a vulnerable community? 

PROPOSED RESPONSE 

RESOURCE INTEGRATION 

[catalytic nexus mediator between the socio and ecological complexity]  

Piet Vosloo (2018) identified the following aspects which could be used as a criterion to design 

a ‘New wilderness’ in an urban environment namely: aesthetic qualities, ecological benefits, and 

economic benefits. These aspects have a positive physical and psychological effect on human 

health and wellness. (Vosloo 2018). We can no longer think of land as a resource to be used for 

only one purpose, and because of our rapid urbanization, we must think of our open spaces as 

multifunctional (Bradshaw and Chadwick 1980:282-283). 

According to Piet Vosloo (2018:44), post-industrial and abandoned quarry holes in urban areas 

are well suited to be transformed into open green public spaces. There is a need for public spaces 

in the urban context to foster a harmonious co-existence between humans and the environment 

in informal contexts (Vosloo 2018:44). 

“Provisions for leisure for the quality of life are as important as those for health and 

education.” 

- (Vosloo 2018:44) 
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The National Environmental Act 107 of 1998 states: “Everyone has the right to have the 

environment protected for the benefit of present and future generations.” (Burmeister 2014:2-3). 

Municipalities should intervene by supplying vulnerable communities with tools and resources 

to enable themselves through catalytic public spaces which create bridges (nexus) with the 

surrounding privileged suburbs. 

Melusi community members do not have an interactive and positive relationship with the quarry 

and the wetland. These natural resources are currently in isolation or neglected dumping sites as 

the current practices are in dealing with quarries in vulnerable communities, even though this is 

illegal in terms of Section 26 of the NEMA Waste Act and results in more dangerous sites in 

terms of health and well-being (Vosloo 2018).  

According to Karina Landman (2018:2), rapid urbanization not only surfaces many challenges 

but also opens opportunities for adaptation. Organic urbanization increases the pressure on city 

councils and municipalities to provide more services to all inhabitants. The pressure of supplying 

services influences the natural resources available negatively. Humanity is constantly confronted 

with this social and ecological imbalance which is detrimental to our landscapes- Socio needs 

before ecological needs. This mini dissertation aims to challenge this imbalance. Invention’s 

ecology advocated by Turner (1994:360) suggests to not only conserve natural resources but also 

natural ecosystems in the process towards restoration of a landscape. Resilience thinking is 

crucial in solving complex problems as it could integrate complex systems and contextual 

relationships in a single dynamic system-based approach (Peres 2015).  

 

This mini dissertation will investigate the possibility for post-industrial landscapes to be 

transformed into valuable resources for vulnerable communities. These vacant and abandoned 

sites within our urban landscapes make excellent sites for legal informal settlements to exist with 

the support of the government to plan for informality as Kirkwood (2011:xiv) stated that these 

vacant land can be reintegrated through design to meet the needs of the surrounding communities 

in terms of food security, basic services and social inequality (Burnmeister 2014:2-3). The 

existing quarry hole in the community poses huge opportunities for the community concerning 

resources. Due to the opportunities the quarry hole poses, the site is considered a possible site 

for intervention.  

The following theories and themes will inform the manifestation of the intervention: 

 

 

 

 

 

 

 

BIOPHILIC DESIGN PRINCIPLES 

To achieve interactive architectural interventions, it is hypothesized that one will have to apply 

biophilic architectural principles to develop innovative and holistic thinking styles to develop 

problem-solving skills (Abdelaal & Soebarto, 2018). There exists disconnectedness (Lemmens 

& Zwart, 2004) to our natural environment that entails multiple detrimental effects on human 

health and wellbeing (Kaplan, 1995). Biophilic architecture intends to repair the reciprocity of 

man’s relationship with the natural environment, which is crucial for optimal human function 

and self-actualization (Bouberki, 2008). Biophilic design is necessary for the manifestation of 

the Catalytic Nexus where the architecture will act as the mediator between addressing the socio 

and ecological needs. Another informant that led to biophilic principles is the visible and 

invisible perceptions and actions towards the quarry hole. The adults implemented the story and 

safety measures of the mythical creature living in the quarry which should be respected in the 

design. Prospect and Refuge, a biophilic design principle will be used to inform the manifestation 

of spaces, contesting the individual towards the water but also creating spaces of refuge and 

safety as illustrated in figures 1.54-1.55 (Dosen & Ostwald 2013). 
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REFUGE - SPATIAL MANIFESTATION 01 

02 PROSPECT - SPATIAL MANIFESTATION 

Withdrawn 

fireplace 

Low ceilings  Built-in seating and 

cabinetwork 
Deep overhanging 

eaves 

Evident central 

chimney 

Major spaces 

elevated 

Ceiling sweeping 

upwards into roof 

Interior views 

to contiguous 

spaces 

Glass and 

glazed door 
Generous elevated 

terrace 

Deep overhangs 
Connection to 

exterior and interior 

 

RESILIENCE THINKING 

“A resilience-based approach focusses on learning how to 

respond, adapt to, and evolve with change and surprise, while avoiding 

changes that would move local and global socio-ecological systems closer. 

to tipping points that would threaten life-supporting and life-enhancing. 

capacity of these systems”- (du Plessis 2012:17) 

 

 

Resilience thinking has the potential to break away from the existing linear thinking method 

towards public space adaptation to evolve into thriving socio-ecological systems. The main 

constraint experienced by the Government is to intervene in informal settlements and not be 

financially obligated to sustain these interventions. This is evident in Melusi where the 

community is dependent on the municipality to fill their JoJo water tanks. This project will strive 

to find design solutions ensuring individuals and living spaces of continual growth and 

independence after practical completion (Jack 2014) and simultaneously improving the social 

and environmental needs of the landscape. 

 

Chapter one identified the problems and introduced the proposed framework to use in complex 

landscapes. The second chapter will focus on a precedent study testing the proposed framework 

as well as how the problems identified on site translates into programs (catalyst) and systems 

(nexus) towards a holistic intervention towards co-existence, self-efficiency, and community 

independence.  

 

Figure 1.54: Biophilic design principle of refuge illustrated spatially (Author 2021).  

 

Figure 1.55: Biophilic design principle of prospect illustrated spatially (Author 2021). 
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CHAPTER  

0 2 
SITE ANALYSIS 

 
 

A Urban Analysis                                D Program selection 

                       B Daspoort climate                             E Precedent studies  

C Site selection of intervention          F Analogy  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

URBAN ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

Pretoria CBD  

Figure 2.2: Melusi Settlement in relationship with Pretoria CBD (Author 2021).  

 

Figure 2.1: Macro site analysis of Melusi and the surrounding environment (Author 2021). 
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MELUSI INFORMAL SETTLEMENT IN RELATION TO SURROUNDING INFORMAL SETTLEMENTS  
 

 

 

 

 

 

 

 

 

Figure 2.3: Broader Context of Melusi. Original Orthophoto obtained from Google Earth (Climate adaptation Studio 2020). 
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Provincial Property 

 

 

 
Figure 2.4: Illustrates the land ownership of which Melusi informal settlement is situated on (Author 2021). 

 

 

 

The City of Tshwane GIS platform indicated plans for future development and infrastructure. Image 

2.4 indicates the future infrastructure plans for the Zandfontein 317 farm. The proposal is to 

implement a western highway bypass west of the big quarry hole in Melusi see figure 2.5. This 

western bypass will require a tunnel through the Skurweberg ridge. The Author superimposed the 

Melusi Nolli map with the Tshwane GIS map to visualize the physical spatial implication of the 

proposed roads on the residents. The author has some critique regarding the realization of the future.    

 

 

 

 

 

 

Proposed future Western 

Bypass with a New Tunnel 

City of Tshwane Property 
Municipal Plant Nursery 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.5: Google Earth Map illustrating the future proposed roads and the proposed western bypass as per Tshwane GIS (Author 2021). 

 

Critique 1: The financial implication of building a western bypass highway together with a tunnel is 

financially an excessively big burden on the municipality especially in the current time of the Covid-19 

pandemic. 

 

Critique 2: City of Tshwane is formalizing Melusi 2 through supplying services and electricity to the 

community where the proposed routes are indicated. 

 

In conclusion, it is visible that the community is formalizing because of all the Municipal interventions and 

formalization such as services and Erf layout which are taking place and therefore the proposed intervention 

(public space) is appropriate to add value to the community. 
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MELUSI SITE ANALYSIS  
 

 

Figure 2.6: Main access roads (Author 2021). 

 

 

 

 

 

 

Figure 2.7: Busy intersections and main access roads (Author 2021). 
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MELUSI SITE ANALYSIS  

 

 

 

Figure 2.8: Open available public space (Author 2021). 

 

 

 

 

 

 

Figure 2.9: Developing landscapes vs developed landscapes (Author 2021). 

 

 

 

 

 

Main access roads  Current available public space North facing slope  
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MELUSI SITE ANALYSIS  
 

 

Figure 2.10: Water bodies and water run off (Author 2021). 

 

 

         

 

 

 

 

 

 

 

 

 

 

Figure 72: Daspoort’s average precipitation (Meteoblue 2021). 
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DASPOORT CLIMATE   

 

 

Figure 2.11-2.12: Google Earth image illustrating the Skurweberg on the Southern side of the settlement therefore the site 

slopes towards North (Author 2021).  

 

Water bodies and Wetland  Runoff direction 

Figure 2.14: Melusi is situaged between Magalies ridges (Zorn 2021). 
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Figure 2.13: Daspoort’s average precipitation (Meteoblue 2021). 
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DASPOORT CLIMATE   

 

 

 

Daspoort is situated north-west from Pretoria CBD. Pretoria’s temperature is classified for being warm 

(Climate-Data.org nd). According to the Köppen-Geiger climate classification map of 1980-2016 Pretoria is 

classified as a Cwa climate which is a Monsoon-influenced humid subtropical climate. Pretoria’s average 

annual temperature is 18°C with an average precipitation of 661 mm per year (Climate-Data.org nd). The 

Subtropical climate of Pretoria with its warm temperatures, dry winters and warm summers is the perfect 

opportunity to implement an aquaponic farm as a program. Aquaponic farms have a low evaporation rate 

which is more water effective, especially in dry winters in Pretoria. Pretoria’s winter temperatures do not 

reach temperatures under 0 degrees Celsius and therefore makes it possible to have a fish farm, such as an 

aquaponic farm. See figure 2.17. 

 

 

         

 

 

 

 

 

Figure 2.16: Daspoort’s wind rose (Meteoblue 2021).                          Figure 2.17: Daspoort’s average temperatures throughout the year (Meteoblue 2021). 
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SITE SELECTION OF INTERVENTION 

 

 

Figure 2.15: Wind direction and solar angel (Author 2021).   

 

Figure 2.18:  Chosen site situated on the southern edge of the quarry (Author 2021) 
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Figure 2.19: Nolli Map illustrates the linkages between the three different parts of Melusi (Author 2021).  

Municipal Plant 

Nursery 

 

SITE SELECTION OF INTERVENTION 

The Melusi field team developed an urban framework in collaboration with the Swedish students 

from Reality Studio, which will be implemented in multiple phases as proposed by Nabeel Hamdi 

(2010) as Now-Soon and Later interventions. 

 

 

 

 

 

 

 

 

 

 

These phases will be discussed further in chapter 3. Visible in figure 2.19 is the phases indicated in the 

sequence it would be implemented. The first phase will be implemented in the street with all the active 

stakeholders.  
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Figure 2.20: Illustrates the main access in Melusi with the strong East-West access and a strong North-East access (Author 2021).  

 

 

Main access 

Desired walkway  

Current waking route 

around the quarry 

Municipal Plant 

Nursery 

 

 

The ideal practice would be to create a strange attractor (catalyst) in the community on the east-

west side of the community to create a possible connection between the two major strange 

attractors in the community, which is the Mydo Youth Centre and the ECD. This results in the 

opportunity for strange attractors to be linked through further development. 

 

 

 

This mini dissertation will intervene on the southern edge of the quarry hole as well as bridging over the 

quarry using the existing island, separating the big quarry into two parts A and B in figure 2.20. 
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Figure 2.21: Illustrates the existing interventions currently implemented on the North-East side of the community (Author 2021).  

68 

600 m 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D 

 

 

 

 

 

 

 

 

 

PROGRAM SELECTION 

 

 

Figure 2.22: Melusi water services are lacking and dependant on Municipal resources (Hugo 2020). 

 

 

 

MAPPING THAT LED TO SPECIFIC PROGRAM DEVELOPMENT 

Melusi consist out of three parts. Melusi one, two and three, as seen in figure 2.24. Poor sanitation 

and poor service deliver has been the most evident challenge identified. From transect walks and 

interviews led to the realization that alternative sanitation methods are currently used such as pit 

toilets, buckets, and chemical toilets. Figure 2.23 & 2.24 should be read in conjunction with each 

other.  
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Figure 2.23: Illustrates the popular sanitation methods in and around Melusi community (Climate adaptation studio 2020).  
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Figure 2.24: Original Orthophoto obtained from Google Earth illustrates the three different parts of Melusi informal settlement (Climate 

adaptation studio 2020). 
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Figure 2.25: Illustration of the programs identified to be implemented in the intervention (Author 2021). 

 

 

The primary system is identified to be the water filtration system. One of the main project objectives 

is to make the Melusi community more independent and self-sustaining, reducing Municipal resources. 

This program will put some relief on the municipal resources. 

 

Primary programs are the Aquaponic system producing vegetables to the community through a rent a 

plot system where the community pays a monthly fee to use the facilities to farm their own vegetables 

to reduce travelling costs to Marabastad. This is especially problematic during the Covid-19 pandemic 

where public transport is a health risk.  

 

 

Primary system 

Primary Programmes Secondary Programmes 

 

The architecture will allow the community to also do informal fishing and use the fish from the 

aquaponic system as a source of protein which were identified through on-site interviews with 

teachers or the ECD and through the Melusi Plate Game it became evident that the children do not 

take in sufficient protein. The second secondary program will be the community fruit tree initiative 

which is open for all community members to eat and use the fruits produced reducing hunger in the 

community. The third secondary program will be basic sanitation, and water infrastructure improving 

community dignity and self-respect. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.26: Diagram illustrate the informants led to the specific programs chosen (Author 2021). 
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Figure 2.27: Selected programs (Author 2021).  
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Figure 2.28: Diagram illustrates the programs chosen and how the programs address the socio and environmental needs (Author 2021). 
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Figure 2.29: Aquaponic farm at Karoo Kafee in Pretoria and the produce for sale (Author 2021). 

 

 

 

Figure 2.30: Aquaponic farm system (Author 2021). 
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PRIMARY PROGRAM 

Public space and Fruit Trees  

 

 

Figure 2.31: Fruit trees (Author 2021).  

 

 

 

 
 

 

 

 

Figure 2.32: Diagram illustrates the different fruit trees and the harvesting season (Author 2021).  
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SECONDARY  PROGRAM 

Sanitation, Laundry Facility and Biodegradable soap factory 

 

  

 

 

 

 

Figure 2.33: Secondary programs (Author 2021).  

 

 

 

 
 

 

Figure 2.34: Melusi area and household size (Climate Adaptation Studio 2020).   
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SANITATION FACILITIES  

 

  

 

 

 

 

 

 

 
 

 

 

Figure 2.35: Sanitation facilities and how it functions (Author 2021). 
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LAUNDRY FACILITY 

 

  

 

 

 

 

 

 

 

 
 

 

 

Only Biodegradable soap will be used in the facility   

Machine washing  Hand washing   

Drying / hanging area    

Figure 2.36: Laundry facility process (Auntor 2021). 
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BIODEGRADABLE SOAP FACTORY  

 

  

 

 

 

 

 

 

 

 
 

 

 

Figure 2.37: How to make biodegradable soap (Fisher 2020). 

1          Measure water and Lye 

2         Mix water and Lye 

3         Weigh the oils  

4         Heat and melt oils  

5       Add Lye solutions   

6         Mix oils and Lye 

7        Add fragrance or essential oils  

8        Add additives and Extras  

9        Colour the soap  

10       Transfer liquid soap into         

moulds  

11      Let stand 
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ANALOGY OF CARDIOVASCULAR SYSTEM 

 

 

Figure 2.38: Analogy of the water filtration system (Author 2021).  

Due to the high complexity in- Melusi dealing with socio and ecological challenges which consist 

of both complex systems, one should look at the most complex, wondrous, and holistic workable 

system in the universe; - the cardiovascular system.  

An analogy has been drawn to the cardiovascular system, which is a complex arrangement of 

hydraulic, yet living components (Swain 2000:43). This analogy will act as an informant on how 

a hydraulic system works spatially and conceptually. 

 

 

 

 

 

The layout of programs will be allocated along the flow of the water filtration system and will 

inform the location of certain programs. The water filtration system will relate to secondary water 

systems connected to the main line of water flow as per figure 2.40. 

Analogous of the cardiovascular systems Main Water filtration System. 

Heart The Quarry hole 

Aorta Surface Flow Wetlands 

Arteries Pipes supplying water to all the multiple 

programs 

 

Figure 2.39: Table comparing the analogy of the water filtration system (Author 2021). 

 

 

Figure 2.40: Illustrates that the water filtration concept and how the water feeds the programs (Author 2021).  
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CHAPTER  
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DESIGN PROCESS 

 

 

           A Urban Vision + Stakeholder Evolution    B Phase 1 – 5 Small Changes  

         C Phase 4                                                      D Phase 5 

 

 

 

 

 

 

 

 

 

 

REALITY STUDIO URBAN VISION  

 

 

Figure 3.2: Reality studio collaborating with the student from Chalmers University using Google Meets in Melusi (Zorn 2021). 

 

 

 

 

 

 

 

 

A 

Figure 3.1: Design progress collage (Author 2021). 
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OODA LOOP 

Repeat  

D – Decide  O – Orient 

O – Observe 
A – Act  

Allow for appropriation and own creativity 

to sustain the intervention to collaborate 

with groups 

Stakeholders act and sustain the 

intervention. 

Use workshops to educate the stakeholders 

how to sustain and intervention 

Allow time for self-exploration by the 

stakeholders to experiment gaining a 

deeper understanding.  

 

 

URBAN VISION + REALITY STUDIO 

 

The Reality Studio group developed 5 phases of development in group format to ensure co-evolution to 

take place between inhabitants and the environment. The phased intervention approach is informed by 

Nabeel Hamdi (2010), Now- Soon and Later approach to spatial design. Due to the scale of Melusi being 

and constantly expanding community, it is decided to create multiple strange attractors (catalysts) in a space 

to activate participation and responsibilities. Snowden (2011) suggested the following method of resolving 

physical complex phenomena is to Probe – Sense – Respond. Solving of complex challenges calls for an 

emergent practice (Snowden 2011). Snowden suggests having multiple small, strange attractors (spaces of 

interaction, services, and production) within a complex space; the idea is that the inhabitants interact with 

the attractors organically. The ideal outcome would be if the strange attractors function as OODA loops, 

sustaining itself by allocating people tasks and responsibility to maintain a functional strange attractor 

through: Observe, Orient, Decide and Act. The OODA loop can only be successful if there was a successful 

transference of ownership towards the community using participatory design, co- design practices and if 

the architect takes in the role of facilitator (Hamdi 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Reality studio collaborative meeting (Zorn 2021). 

 

 

 

OODA LOOP 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Illustrate the concept of the OODA LOOP (Snowden 2011). 

 

The Reality Studio group developed a stakeholder diagram to understand the current relationships 

and connections between all the stakeholders. The second intention of the phased intervention 

approach is to strengthen and improve current relationships within the community. The initial 

relationship stakeholder structure has been identified as the following:  
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CURRENT STAKEHOLDER RELATIONSHIP BEFORE INTERVENTION 

 

 

 

  

 

Figure 3.5: Illustrates the current stakeholder relationships and connections before intervention (Reality Studio 2021). 

Strong Relationship Lots of Tension Loose Connection New Connection 
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URBAN VISON PROPOSAL PHASE 1-5 

 

 

Figure 3.6: Illustrates the big urban vision from phase one to phase five developed by the Reality Studio (2021). 

 

 

 

 

 

 

 

 

 

 

Phase 1 

Phase 2 

Phase 3 

Phase 4 

Phase 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure X: 

 

 

 

 

 

 

 

INTENTIONS OF THE FIVE PHASES 

The main drivers for the five phases are to create strange attractors (catalysts) on the main access road in 

Melusi.  Currently, all the new developments are happening on the Eastern side of the community. The 

intention is to pull further development to the western side of the community to ensure the entire community 

benefit from the upgrading process. Every phase will operate according to the OODA LOOP principle of 

complexity theory as explained in figure 3.4 above. Phase one will be situated in the busy street where most 

of the stakeholders are situated in (Mydo Youth Centre, ECD and COPC researchers) see figure 3.7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The second phase will consist of a service and access road together with a fruit tree aisle. The third phase 

would be Juliana Achi’s master’s project, also situated on the Southern edge of the Quarry hole. Juliana 

Achi was part of the Reality Studio team. Jua Greeff and Juliana Achi consisted of the fieldworkers where 

Adam Elinder and Jonathan Naraine were part of the sky team see figure 1.26 chapter one. Phase four is 

proposed to open the current palisade corner of the Municipal plant nursery and have a more permeable 

street edge with the community.  
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PHASE 1  

Phase 1 – Situated in the current activated street due to the multiple stakeholders 

 

 

 

Figure 3.7: Phase 1 proposed intervention situated in the active street of Melusi (Author 2021). 

New Interventions 

Existing  

Municipal Plant Nursery  
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COPC Researchers 

 

 

The first phase consists of five small changes which will address the three goals set out by the 

Reality Studio (2021) to be addressed in the now intervention. The five small changes will act a 

one ecosystem and are efficient in areas lacking earlier architecture or planning (Hamdi 2004). 

Each small change will allow the next small change to follow. 

 

“In the language of emergence, it is better to build a densely interconnected system with simple 

elements and let the more sophisticated behaviour trickle up. In this respect good development 

practice facilitates emergence, it builds on what we’ve got and with it goes to scale.” 

– Nabeel Hamdi 

 

DEFINED GOALS 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.8: Defined goals set out by Reality studio (2021). 

 

 

 

 

 

SAFETY & TRUST 

Increase safety alongside the street 

and build a social capital and trust 

between the Municipal plant 

nursery and the community. 

Informants: Play Africa Workshop 

GREY WATER RECYCLING 

Increasing awareness around 

greywater reuse practices. 

Informants: Water game with Mydo 

Youth Centre  

FOOD SOVEREIGNITY 

Increasing production of food in Melusi 

where inhabitants have ownership in 

process from seed to plate  

Informants: Melusi Plate game and 

interviews with teachers and COPC 

researchers. 

 

 

 

 

 

 

 

PHASE 1 – 5 SMALL CHANGES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.9: Google Earth image of the active street where phase one will take place (Author 2021).   

 

 

 

 

 

 

 

Figure 3.10: Axonometric concept of the street illustrating the pedestrian route implemented by the fruit tree wells (Author 2021). 
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Mydo Youth Centre  ECD 

96 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

5 SMALL CHANGES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.11: Illustrate the five small changes in sequence developed by the Reality studio (2021). 

 

 

 

 

RECYCLING 

WORKSHOP 

ECO BRICKS 

WORKSHOP 
WATER REUSE 

TREE WELLS  FRUIT TREES  

Proposed to be situated at the Mydo 

Youth centre. This facility was chosen 

due to the large number of children 

attending the youth centre. It is a 

communal area where community 

members collect their children which 

is ideal for a recycling depot.  

Upcycling Melusi 

Ecobricks will be produced by the 

youth at the Mydo Youth Centre. The 

Youth Centre will sell the bricks to the 

community. This will allow Mydo to 

expand and grow buying food for the 

food kitchens and study material. This 

intervention will make the Youth 

Centre independent and self-efficient 

form external resources 

The water reuse channel will span 

from the ECD towards the Mydo 

Youth centre creating a barrier 

between the vehicle road and the 

pedestrian walkway. The proposal 

proposed that the channel will 

collect rainwater from the roofs of 

the ECD and the Mydo Youth centre. 

The idea is to supply the fruit trees 

with the rainwater gathered from the 

roofs.  

Along the street next to the water 

channel the tree wells will be 

situated. The tree wells will be 

constructed with eco-bricks to 

capture storm water in the busy 

street. The tree wells will prevent 

erosion and indirectly also make the 

street safer.   

Fruit trees will be planted in the tree 

wells for the community to use. This 

will create a cooler pedestrian road in 

summer and a source of food for 

anyone in the community. The fruit 

trees will be watered with the 

rainwater collected from the roofs.   
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1 

Collect clean and dry 

plastic waste polystyrene, 

wrappers, packets, cling 

wrap, paper, film, plastic 

packaging. 

Compress waste into 

plastic 2L bottle 

with a stick 

Pack tightly throughout the 

process to 

ensure that it's 

unsquishable 

Squish with one hand 

to measure if the 

bottle is full enough. 

(squish < 10% = 

complete) 

Celebrate! Your Eco 

Brick is ready to be 

built with! 

A simple shovel is 

used for digging 
Foundation built of 

eco-bricks 

Cement infill 
Construction of wall, 

using eco-bricks 
Soil is added 

Plastic cover 

is applied 

Metal corrugated 

sheeting added  
Taps added for 

irrigation purposes 

Eco-bricks on top 

of sheeting 
Fruit trees planted 

in tree well 

New Pedestrian Road   Existing Vehicle Road   

 

 

SMALL CHANGE 2 

Recycling workshop 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.12: Illustrates the process of an eco-brick (Reality Studio 2021). 
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SMALL CHANGE 3 

Water reuse   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.13: Diagrams illustrates the process to build the eco-brick water channel and the materials needed (Reality Studio 2021). 

 

 

 

6 7 8 9 10 

5 4 3 2 1 

ECD – Roof  

Figure 3.14: Concept diagram illustrating the rpinciple of the water channels becoming a barrier between the pedestrian road and the vehicles (Reality Studio 

2021). 
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Dig a 1m x 

1m x 1m 

hole with a 

shovel 

Build single layer of 

eco bricks till 

surface level 

Fill the bottom of the 

hole with crushed 

rocks 

Place the Geo Pipe in the 
middle of the 

layer crushed rocks 

Place the Geo pipe 

in the middle of the 

layer crushed rocks  

Add a layer of soil 

onto rocks 

place the fruit tree on 

top of soil 

Add more soil on top 

of the fruit trees 

1 

DETAIL 1 DETAIL 2 

 

 

 

 

 

 

 

 

 

 

Figure 3.15: Detail 1 and 2 illustrates the details of the concept figure 113 (Reality Studio 2021). 

 

SMALL CHANGE 4 

Tree wells 

 

2 3 
4 

8 7 6 5 

Add a layer of sand 

on top of soil 

Figure 3.16: Diagrams illustrates the construction process of the tree wells (Reality Studio 2021). 

 

 

SMALL CHANGE 4 

 

 

Figure 3.17: Concept diagram of tree wells and how the geo-pipe will remove of the excess stormwater (Reality Studio 2021). 

 

During the first phase of the community upgrading program the community establishes stronger 

relationships with stakeholders. The reality studio and the University of Pretoria becomes the 

facilitator (nexus) between stakeholders as seen in figure 3.18. 
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STAKEHOLDER RELATIONSHIP DURING INTERVENTIONS / PHASES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
New Connection Loose Connection Strong Relationship Lots of Tension 

Figure 3.18: Illustrated the stakeholder evolution and relationships growing during the interventions (Reality Studio 2021). 
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PHASE 4 

Opening of the Municipal Plant Nursery   

 

Figure 3.19: Google Earth photo of the corner of the Municipal Plant Nursery, illustrating possible open public space (Author 2021).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.20: On ground views of the plant nursery corner (Author 2021). 
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Figure 3.21: Axonometric view highlighting the residences which will have to be relocated to the allocated areas (Author 2021). 

The corner of the municipal plant nursery has been identified as a possible site for intervention. 

This site is not in use and is vacant land. The intention is to transform the currently enclosed 

plant nursery (figure3.20) into a resource for the community by breaking the harsh boundaries. 

It is also proposed to move the current dwellers residing on the edge of the quarry (figure 3.21) 

to the corner of the plant nursery (figure 3.23). The intention is to assist with the relocation 

process by assisting to supply building materials such as eco-bricks for the new residences.  
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Figure 3.23: Proposed plan of transforming the plant nursery corner to a more permeable integration with the Melusi community (Author 2021). 
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New location of Residences (relocated) 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PHASE 5 

Jua Greeff Master’s Architecture Project   

 

Figure 3.24: Google Earth 3D representation, illustrating the phase 5 location on the southern edge of the existing quarry hole (Author 

2021). 

 

D 

Figure 3.25: Axonometric of proposed intervention for phase 5 in relation with existing context (Author 2021).  

 

Figure 3.26: Illustrating the nexus the intervention relates with the surrounding environment (Author 2021).  
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STAKEHOLDER RELATIONSHIP AFTER THE INTERVENTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.27: Illustrated the stakeholder evolution and relationships after the interventions. In the diagram it is visible that the University and Reality studio 

became the bridge (Nexus) between stakeholders (Reality Studio 2021). 

 

Lots of Tension Strong Relationship New Connection Loose Connection 
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CONCLUSION 

 

In conclusion it is visible that the proposed interventions will have a social and physical growth as a result 

and in essence the phased interventions allow for the Melusi community to adapt and take part in the 

community upgrading process.  

During this process new skills will be transferred to the community members supplying Melusi with skills 

of alternative material usages and smart water management and practices. Phase 4 allows for the community 

members living on the edge of the quarry to move to a safer portion of land to secure the dangerous edge.  

 

Chapter four will focus on the theoretical framework developed to measure balanced upgrading programs 

and how to approach informal settlements in a sustainable manner towards community co-evolution and 

self-efficiency.  

 

 

 

 

 

 

CHAPTER  

0 4 
THEORETICAL ANALYSIS 

 

 

           A Theoretical Framework                               

      B Precedent studies                                         

           C Design development & process                   

 

 

 

Figure 4.1: Site condition of dumping sites (Zorn 2021). 
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Chapter four aims to find a framework for community upgrading programs towards co-evolution 

between ecological and social landscapes. The framework will be set out by learning from previous 

projects and by analysing the shortcomings in the process followed, how successful the ecological 

aspects have been addressed as well as the social aspects. A theoretical framework will form the 

criteria the project will follow towards community independence and co-evolution.  

Understanding Complexity in space 

Although nature presents itself as chaos there is natural laws behind the chaos which in fact is in total 

order (Otto 2021). However, complex dynamic systems occur in man-made (socio) as well as natural 

(ecological) systems (Sala 2004:35). Melusi, as informal settlements entail multiple complexities on 

multiple scales. One of the biggest challenges was when working in informal settlements such as 

Melusi were to find order in the chaos and that is exactly what George Birkhoff defined. A 

mathematician, George Birkhoff proposed a measurement for beauty in 1930. Birkhoff (2004) 

identified complexity as the “edge of chaos” which is related to geometry which can then inspire the 

aesthetic sense (Sala 2004:36). The equation is as follows:  

 

M = 
O

C
 

 

M stands for aesthetic measure or beauty, O is for order, and C is for complexity. The equation 

therefore reflects means that through chaos and complexity is beauty. Strange attractors aim to 

address this equation in space. A strange attractor in space tends to contain elements of stability and 

processes which are stable – order- and the outcomes such as growth patterns and human movement 

– complexity- (Sala 2004:37).  

The author proposes a framework which can be used to analyse and critique future projects to ensure 

the upgrading programme or intervention in informal settlements happens though co-evolution and 

harmony towards community independence and further growth as described by Maslow’s hierarchy 

of needs (1943) as to reach self-actualization. 

 

 

 

 

 

 

 

 

 

ECOLOGICAL FRAMEWORK INTRODUCTION 

Architectural design is where human behaviours and culture meets the earth’s processes to create 

form (Minnaar 2017:30). When architects intervene in informal settlement environments the focus 

is primarily on the residents’ needs and not the great deterioration of the natural resources in an 

environment (Lyle 1994:4). Haggard, Reed and Mang (2006:1) believe that instead of causing 

mass destruction to our natural environment, all development and especially development in 

vulnerable communities such as Melusi should promote ecological health towards harmonious co-

existence and resilience. 

 

Linear, one-way flows of systems implemented on a landscape are a degenerative system (Haggard 

et al 2006:1). This one-way system is evident currently in Melusi where the City of Tshwane 

Municipality supply’s the community of water through Jojo tanks distributed over the settlement. 

John Tillman Lyle (1994) defined regenerative design as a replacement of linear systems making 

use of circular processes, energy, and operation towards community self-efficiency.  

 

Robert Rodale was the pioneer of regenerative thinking when he stated the need for continuing 

organic renewal of complex living systems (Mang & Reed n.d:6). Regenerative development 

principles are proposed to address the ecological needs of a landscape as regenerative principles 

mediates the design gap between sustainability and ecology (Barakat et al 2018:5). 

 

“Regenerative development is poised to become the major force in the transformation of 

social-ecological systems towards sustainability.”- (Barakat et al 2018:6) 
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SOCIAL FRAMEWORK INTRODUCTION 

 

Maslow’s classical hierarchy of needs can be compared to the basic configuration to a building or 

structure. By focusing on the basic human needs in an informal settlement lay down the foundation for 

Melusi community to grow towards self-efficiency and sustainable livlihoods. Sustainable livelihoods 

became a developing concept in the early 1990’to understand the world crisis of food insecurity in the 

1980’s in Africa (Alfiky nd:2). The slow economic growth, sluggish agricultural performances coupled 

with rapid rates in population increased the need of food resources (McCarthy 1986:58). Maslow’s 

Hierarchy of needs is used to understand the socio-aspects of a community and that one’s need cannot 

be fulfilled if the basic needs defined my Mslow (1943) are not fulfilled and that a community cannot 

grow if certain aspects are not in placed (Alfiky n.d:3). This concept of building the foundations for a 

community to grow from is also the concept and outlook of the NGO- New Schools for HOPE and 

their philosophy in life is to counteract poverty with education. The CEO of the NGO also mentioned 

in the interview that the community cannot move forward without the foundation that gives us dignity 

and value (Fourie 2021). 

In conclusion it is visible that one needs to address both the socio and ecological landscapes in 

upgrading programmes for co-evolution to take place. The following pillars define the intentions of 

the framework and divides the framework into three categories: 

The sustainability pillars (Alfiky nd) 

 

 

 

 

 

 

 

Environmental 

Quality 

Economic 

Prosperity 

Social Equity 

 

 

Environmental quality: is the practice how humans design with the natural 

environment without affecting it negatively. 

 

 

Economic Prosperity: to ensure the landscape and environment have the resources 

and knowledge to have some prospects of economic growth. 

 

 

Social equity: Provide the community with the basic needs to function in a holistic 

manner.  

 

The Sustainable livelihoods concept aims to counteract poverty by creating opportunities through 

architecture for the community to grow and to have access to more resources (Alfiky nd). This idea 

is also supported by the Cynefin and the OODA loop framework (Kurtz & Snowden 2003). The 

OODA loop is a decision-making process which is used in non-linear thinking processes to solve 

complex problems which cannot be solved in a linear thinking method. Cynefin is a Welsh word that 

means “Habitat” or “Place fails to do it justice” (Kurtz & Snowden 2003:467).  

 

In conclusion by providing people with the basic human needs does not necessarily means that the 

project is successful. The human basic needs should be addressed together with opportunities to gain 

financially and to grow financially. For communities to be self-efficient and sustainable community 

members needs responsibilities to maintain. This will allow for ownership to establish. These 

responsibilities to maintain certain structures, businesses, etc, should function on the OODA loop 

principle towards self-efficiency and co-evolution for constant growth (Snowden 2003). 

 

 

 

 

 

OBSERVE  ORIENT  DECIDE ACT 

 

Unfolding 

Interaction 

with 

Environment 

Unfolding 

Interaction 

with 

Environment 

Implicit Guidance & Control 

Outside 

Information 

Unfolding 

Circumstances  

Figure 4.2: The OODA loop decision making framework which acts in a non-linear manner (AGLX 2019). 
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“Informal communities, which may range from public to secret in their profile, provide a rich and fertile source of 

knowledge and learning”- (Kurtz & Snowden 2003: 477). 

 

 

Once a Sustainable livelihood is evident the community can progress and focus on self-

improvement towards self-actualization. This way of providing for vulnerable communities 

involve a more community centred approach because the community is no longer 

marginalized their basic needs are met which is directly or intricately connected with human 

dignity (Gasper 2005:269). 

 

 

 

 

 

Figure 4.3: Diagram showcasing the desired balance towards co-evolution and self -efficiency (Author 2021). 

 

 

                              SOCIAL CRITERION INTRODUCTION 

Based on the basic Huma Needs addressed by Maslow (1943). 

Basic Human Needs: Physiological - & Safety Needs (Maslow 1943) 

Refers to what people require to be able to achieve a level of functioning that satisfies a certain 

ethnical conception for example, dignity (Gasper 2005:269). The basic human needs include the 

physiological and safety needs. These needs are crucial for a human survival, Maslow (1943), refers 

to these needs as most important as all other needs becomes secondary until these needs are met 

(McLeod 2020). 

Psychological Needs: Esteem- & Belongingness Needs (Maslow 1943) 

The Psychological needs includes belongingness, love, and esteem needs. Belongingness refers to 

human emotional need for interpersonal relationships, affiliating, connectedness and being part of 

a group (McLeod 2020). Esteem needs are the fourth level of needs. which includes 

accomplishment and respect. Maslow classified the Esteem needs into two categories (McLeod 

2020). 

1- Esteem for oneself (independence, achievement, dignity). 

2- Desire respect from others (status, prestige). 

Self-fulfilment: Self-actualization Needs (Maslow 1943) 

Self-fulfilment is the highest tier of Maslow’s hierarchy which refers to the level of personal 

realization of one’s personal potential and self-fulfillment, this level includes when people search 

for personal growth and accomplishment. This level is also known for when individuals become 

more creative and inventive to reach certain goals (McLeod 2020). 

 

Phased Intervention- Now-soon-Later: Configuration in a landscape using the strange 

attractor model.  

According to Nabeel Hamdi (2010:67) it is important to implement interventions in a Now-Soon-

Later approach. This way of implementing interventions allows for scaling up an intervention on 

a later stage once a community is operating and took ownership of a Now intervention once can 

propose improvement and expansion (Hamdi 2010:73). 

Community Action planning- Transference of ownership through co-design and participatory 

action. 

Consist of PEAS (Hamdi 2010:148) 

Co-design workshops is necessary when working in communities by using maps, models and 

collaborative design workshops to break the boundary between “them and us” and builds a sense 

of ownership in the earliest design phases (Hamdi 2010:74). 
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                              ECOLOGICAL CRITERION 

Based on the Regenerative Development Framework (Barakat et al 2018:6) 

Manifests Potential  

Refers to an increase of health and the positive outcomes to all members of a system through 

health, well-being, and happiness (Barakat et al 2018:6). 

 

Shifts worldviews  

Deepens and strengthens the relationships of stakeholders such as inhabitants of a site, 

practitioners in a collaborative and co-creative process. This shifts the normal practice where 

architects and practitioners are seen as professionals and experts in their specific field. The shift 

in the mainstream discourse is where the professionals in a working community intervene by 

becoming the facilitator and mediator. The aim of this approach is to nurture thriving living 

systems and existing systems currently evident on site. 

 

Creates mutually beneficial co-evolving relationships  

Forms intrinsic relationships between the ecological and the sociocultural components of systems 

that evolve through time. 

 

Adds value across scales 

Regenerative development works across scales this means that it seeks to add integral, life-

conductive value systems.  

“Smaller scale efforts are coordinated within larger scale efforts and are 

leverages to catalyse transformation towards sustainability throughout 

the living system.” (Barakat et al 2018:6) 

 

Regenerative Systems in entire systems  

The holistic approach to regenerative development entails that the entire living system is included 

within the project and is not focused on in isolated fragments. The holistic approach calls apron a 

development as a living and functioning organism which results in evolutionary capacity 

throughout the multiple sociocultural and ecological landscapes. 

“We should recognise that each phase of our work should make a tangible difference from the start, building progressively a sesnse of belonging 

and ownership parallel with fixing things up and making it all work.” – (Hamdi 2010:78) 
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The ideal outcome would be if all the principles are selected in the circles which will illustrate a 

balanced sphere. This framework (figure 4.4) will be used to analyse the following three precedents. 
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Figure 4.4: Author’s visual framework which will be used to analyse precedent studies (Author 2021). 
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PRECEDENT STUDIES 
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Figure 4.5: The three precedent studies to follow (Author 2021). 

 

 

 

 

 

 

 

INTERNATIONAL 

NEXUS PRECEDENT 

GOTONG TOYONG: UNITY AND RESILLIENCE IN MAKASSARS INFORMAL SETTLMENT AMID A 

PANDEMIC 

 

 

 

 

 

 

 

 

 

 

 

 

This RISE community project took place in Batua neighbourhood of Makassar, Indonesia during the 

Covid-19 pandemic. RISE is a co-design principle that enables community members towards resilience. 

RISE help with supplying the community with the necessary infrastructure which addresses the current 

needs of the community. The infrastructure includes constructed wetlands, biofilters combined with 

traditional grey water systems (Burge et al 2020).  The project is funded by Urban Climate Change 

Resilience Trust Fund (UCCRTF) which focusses on improving the most vulnerable’ s living quality and 

addresses their basic needs as a community which improves their dignity. 

The project also uses existing networks and structures evident in the community towards implementation 

and maintenance. RISE also make use of participatory and co-design methods to fully understand the 

needs in the community through workshops, interviews, and co-design workshops.  

The main problem identified in this community was the water floods and a need for proper sanitation 

1 

 

Figure 4.6: Illustrates the bamboo rafts and walkways to cope with the floods in Batua in Makassar Indonisia (Burge et al 2020). 
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PROCESS 

 

The main problem identified in this community was the water floods and a need for proper sanitation which 

falls under the basic human needs on the hierarchy of Maslow’s needs focusing on strengthening the 

foundation of the community towards improvement. 

“Gotong royong” is a respected Indonesian society that lives in informal settlements where intimate 

relationships and networks are crucial for overcoming obstacles. It also refers to a spirit of – “Whatever 

the challenge as long as it is done together, it will feel lighter and possible” (Burge et al 2020). This 

community spirit was especially evident when the Covid-19 pandemic lockdown procedures lead to job 

opportunities which have been lost.  

 

 

 

 

 

 

 
Figure 4.8: Tallo residents participating in a co-design workshop of how to upgrade the water and sanitation challenges 

experienced in the community (Burge et al 2020). 

 

Figure 4.7: Using the author’s framework it is evident that the Gotong Toyong is a balanced project focussing on the social 

and the ecological landscapes equally and therefore have the possibility to grow into a self-sustaining community (Author 

2021). 

 

Figure 4.9: The figure illustrates the co-evolution of the socio and ecological landscapes (Author 2021). 

  

CLONCLUSION 

The lessons learned from this precedent was that it showcases a balanced project addressing the process, 

socio, and ecological landscapes but the process lacks some of the principles such as phased interventions 

and co-evolution during relationships is not as visible. However, is a balanced project with the potential to 

sustain itself after practical completion becoming an independent community. 
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SOUTH AFRICAN 
STRUCTURE PRECEDENT 

 

THE REFILWE TOWNSHIP NDPG PRECINCT MASTER PLAN AND IMPLEMENTATION 

FRAMEWORK 

 

Figure 4.10: Illustrating the isolation of the Refilwe Business Node with the community. The community does not interact with the 

structure as intended by the designers. This photograph shows the alienation of the business node (Feat 2014). 

 

Figure 4.11-4.12: Refilwe Business Node illustrating its relationship with the street allowing the pedestrians to circulate (Feat 2014). 

 

The Refliwe Business Node is designed and developed by Holmjordaan, Insite Landscape architects and 

town planners, Bigen Africa. The project was completed in 2014. The idea and concept behind the project 

are according to the theory of Nabeel Hamdi in the book Small Change (2004), where Hamdi suggests that 

small interventions in a community have significant impact. The intention of this building is to interconnect 

and link with existing networks. However, the open-ended structure that is open for impromptu and 

improvision is less successful because there are no guidelines to what the spaces can become. There is a 

lack of professional guidance and introduction to the structure, no responsibilities have been transferred to 

the community. The current programs of the structure are sheltered roof, ablution, seating, and access to 

water which serves the user’s basic need according to Maslow’s hierarchy of needs. The user is not 

introduced by the possibilities of other programs and can be argued that the professional team worked form 

a top-down approach and not a bottom-up approach. The methodology is unclear of the site analysis process 

and community engagements with inhabitants and community leaders. 

 

Figure 4.13: Author’s analysis according to the criteria (Author 2021). 
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The project is unbalanced by analysing the criteria only focusing on the socio landscape and not on the 

ecological landscape. The process towards allocating the specific programs is unknown and not 

incorporating the community through the design process. The project has good user intentions, but the 

process followed could be more integrated following the community action plan and co-design process. 

The transference of ownership was also not successful due to the isolation of the intervention. However, 

during the xenophobic attacks in 2016-2017 many buildings were affected except for the Refilwe Business 

Node which shows some community pride towards the intervention. 

 

 

 

 

 

Figure 4.14: Illustrates the unbalanced approach to community upgrading (Author 2021). 
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SOUTH AFRICAN 

CATALYTIC PRECEDENT 

VIOLENCE PREVENTION THROUGH URBAN UPGRADING IN KHAYELITSHA, CAPE TOWN, 

SOUTH AFRICA 

 

The Urban Upgrading program in Khayelitsha, Cape Town ethos and approach is how socio-economic 

improvements in vulnerable communities can be improved. The on-site research and surveys indicated that 

robbery, murder, rape, and break ins are the top four crime categories. The idea of creating ‘safe nodes’ or 

spaza shops is vital to create a safer public space for woman to circulate in the community (Hamzadiab 

2015).  

 

Figure 4.15-4.16: Illustrates the active public spaces created by the VPUU (Hamzadiab 2015). 
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The VPUU calls this strange attractor approach to public design- Active Box. The programs identified to 

these structures were mixed-use spaces but what the VPUU did differently was that they allocated specific 

programs to specific spaces as what the Refilwe business node did not allocate any specific programs to 

the structure and left it open for interpretation.  

The VPUU also incorporated opportunities for economic growth which will also repair the current poverty 

challenge. The VPUU addressed not the symptoms but the core root of the problem which is also identified 

by Nabeel Hamdi (2010) in the Community Action Planning guide towards building sustainable 

communities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

In conclusion by reviewing the tree precedents one can clearly see the effect of a balanced community 

upgrading program than an unbalanced upgrading program. A balanced upgrading program has the 

potential to sustain itself beyond practical completion which allows the community to gain independence. 

These principles learned will be applied in the proposed project in Melusi. 

 

 

 

 

 

Figure 4.18: Author’s own framework analysing the success of the project (Author 2021). 
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Figure 4.19: The diagram indicates the semi-balanced upgrading program (Author 2021). 

 

Figure 4.17: Indicates the multiple interventions in the community previously identified as hotspot crime areas. A series of strange attractors 

were introduced in a community (Hamzadiad 2015). 
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DESIGN DEVELOPMENT & PROCESS 

 

C 

 

Figure 4.20: First maquette built (Author 2021). 

v 

 

DESIGN INTENTIONS 

 

Figure 4.21: First maquette built (Author 2021). 
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DESIGN ITERATION & REFLECTION 

01 

 

 

 

 

 

 
 

The critique however of this design was that the structure dominated the water body and needed to 

minimize structure in the water to cantilevering structures from the edges.  

 

 
 

 

Figure 4.22: Concept sketch illustrating the intention of making the edge safer (Author 2021). 

 

 

Figure 4.23: Concept model indicating the bridges over the quarry hole (Author 2021). 

 

 

 

DESIGN ITERATION & REFLECTION 

02 
 

Orientation of the pockets cantilevering over the water 

body is orientated in the wrong direction for optimal  

solar radiation see figure.4.24. 

 

 

 

 

 

Figure 4.25: Concept section cantilevering over the quarry hole (Author 2021). 

 

 

Figure 4.24: Concept sketch illustrating the pockets and interior courtyards (Author 2021). 
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DESIGN ITERATION & REFLECTION 
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DESIGN ITERATION & REFLECTION 

04 

 
 

 

 

 

 

 
 

 

Figure 4.27: Second iteration section (Author 2021). 

 

 

Figure 4.26: Second iteration ground floor plan (Author 2021). 

 

Figure 4.29: Third iteration section (Author 2021). 

 

 

Figure 4.28: Third iteration ground floor plan (Author 2021). 
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Design iteration corrected the 

orientation of the pockets 

cantilevering over the water body 

however the ration of structure to 

water might have a cost implication. 

The prospect and refuge principles 

weren’t as prominent in iteration 3. 

Design iteration four is more successful in applying the prosect and refuge biophilic design principles 

by using the cut-and-fill technique to secure the edge. However, the extended structure over the quarry 

hole is overpowering.  
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DESIGN ITERATION & REFLECTION 

05 

 
 

                                                
  

 

Figure 4.30: First physical model (Author 2021). 

 

 

 

Figure 4.31: First physical model indicating the pedestrian 

walkway around the quarry (Author 2021). 

 

Figure 4.32: First physical model indicating the internal 

courtyard and water channels (Author 2021). 
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DESIGN ITERATION & REFLECTION 06 
 

Admin Building 

Buildings which will not be 

Included in the Further detail 

development process 

Market space  

Buildings which will be 

developed technically and in 

Detail 

Aquaponic Farm  

Laundry Facility  

Sanitation Facility  

Biodegradable soap 

Factory 

Process of fresh 

produce 

 

Figure 4.33: Program allocation (Author 2021). 
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MELUSI WATERFRONT 

 

Figure 4.34: Renders of the community aquaponic system (Author 2021). 
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JULIANA ACHI PROJECT 

JUA GREEFF PROJECT 

Figure 4.35: Site plan of phase 3 and phase 5 (Author 2021). 
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 Figure 4.36: Ground floor plan of phase 5(Author 2021). 
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Figure 4.37: Melusi waterfront axonometric (Author 2021). 
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COMMUNITY FRUIT TREES AND WATER CHANNELS   OPEN PUBLUC SPACE INTEGRADED WITH SEMI-PUBLIC 

AQUAPONIC FARM 

Figure 4.38: Section through aquaponic farm (Author 2021). 
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C H A P T E R 

0 5 
TECHNÉ 

 

 

 

Figure 5.1: Concept model built by Author (2021), Illustrating the bridging (nexus) over the quarry hole. 

            

A Technical Intent                                         D Precedent studies  

      B Structural Intentions                                 E Systems  

           C Materiality                                                F Details 

 

 

 

 

 

 

 

 

 

 

 

TECHNICAL INTENT 

Melusi, means Leader or Shepherd in Zulu 

 

 

Melusi is an African origin name usually to define a strong group of people or person. Melusi 

means “Shepard” in Shona language and “Leader” in the Zulu language. The name of this 

community inspired the technical concept development (Names.org nd).  

During fieldwork in the community, COPC researchers mentioned to the Reality Studio students 

that there is a strong sense of community and pride for Melusi and we could really feel the 

emotional connection the community have for their home. The technical concept is based on the 

principles of a leader and a shepherd or the backbone of the community. The project responds to 

the fact that there is already an emotional connection to Melusi but not a physical connection or 

intervention that the community really can rely on. 

The following leader principles have been identified and how these personifications manifests 

into the technical principles, methods, and materiality.  
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TECHNICAL INTENT 

Melusi, means Leader or Shepherd in Zulu 

 

Figure 5.2: Backbone of Melusi diagram (Author 2021). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3: Diagram illustrates the technical concept being personified as a Leader or Shepard (Author 2021). 

 

 

 

TECHNICAL INTENT 

Melusi, means Leader or Shepherd in Zulu 

 

 

 

Figure 5.4: Illustrate the Technical intentions manifested (Author 2021). 

 

   

 

 

Figure 5.5: Illustrate the integration of seriocomic structure merges into Tectonic structure as the intervention stetches over the quarry hole (Author 

2021). 
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TECHNICAL INFORMANTS 

BIOPHILIC ARCHITECTURE PRINCIPLES 

The following biophilic architecture principles manifests in the Melusi waterfront based on 

 (Soderlund & Newman 2015). 

PHYSICAL INFORMANTS 

Biophilic design principles 
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Manifests through cross 

surface flow wetlands  
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STRUCTURAL INTENTIONS 

Nexus ad structure bridging 

 

 Figure 5.6: Extruded structural intention (Author 2021). 

 

 

The structural intention and informant are to 

become a “nexus” or bridge. 

The concept of bridge is conveyed into Portal 

frame structures. The portal frame structures 

also become the backbone and loadbearing 

elements. The infill elements such as walls 

and facades will be non-loadbearing elements 

PRIMARY STRUCTURE  

SECONDARY STRUCTURE 

TERTIARY STRUCTURE  

Cantilevering decking and pile 

foundations 

Infill walls  

 

 

 

 

STRUCTURAL TIMELINE & PROCESS 

Phases of construction 

PHASE 1 

Due to the scale of this intervention and its location in a community with limited financial 

resources (funded by the Municipality) it is proposed to have a phased approach with the 

implementation. The ideal is to focus on the main design intentions in the first phase. The 

proposed process will be as follow: 

Phase 1: The phase will focus to make the existing dangerous steep quarry edge a safer 

public space. Construction of the main walking decks as well as the Aquaponic farm, admin 

building and the services. The first phase will also implement all the water filtration systems 

as seen in figure 5.7.  

 

01 

 

 

 

 

 

Figure 5.8: Floor plan Illustrate the first phase of construction (Author 2021). 
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Figure 5.8: Floor plan Illustrate the first phase of construction (Author 2021). 
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Figure 5.9: Floor plan illustrate the second phase of construction (Author 2021). 

03 
 

 

Figure 5.10: Floor plan illustrate the third phase of construction (Author 2021). 
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Figure 5.11: Floor plan Illustrate the fourth phase of construction (Author 2021). 
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Figure 5.12: Floor plan illustrate the five phases of construction (Author 2021). 
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V 

Phase 2: The construction of the working spaces where the cleaning of fish 

(produce and storage facilities will be located. The storage facilities will 

store the produce produced by the aquaponic farm. This facility will supply 

multiple work opportunities. 

 

Phase 3 will entail the construction of the biodegradable soap factory. The factory 

aims to supply the community with soap which enables the community to recycle 

grey water.  

 

Phase 4: This phase will entail the construction of the laundry facility as 

seen in figure 5.11.  

Phase 5: The final phase will entail the construction of the market space as 

seen in figure 5.12. 
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MATERIALITY  

Phases of construction 

 

Melusi Waterfront  

 

 

 

 

 

Figure 5.13: Nexus between materials available on site and materials prefabricated off site towards co-evolution and co-existence (Author 

2021). 

 

 

 

 

MATERIALS 

Structural materials 

 

 

 

 

 

 

Figure 5.14: Illustrate how the structural materials are mostly from practices and technology from professionals to ensure structural stability (Author 

2021). 

 

It is visible in figure 5.14 that the gabion walls and the eco-bricks retaining walls aims to increase community 

participation during construction process.  
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MATERIALS 

Infill Materials 

 

 

   

 

Exterior floor materials 

 

 

 

 

 

 

 

 

MATERIALS 

Roof Materials 

 

  

Interior materials 

 

 

Figure 5.15: Material palette (Author 2021). 
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Figure 5.16: Axonometric cut through the Northern Slope of the Quarry edge indicating the main road (Author 2021). 

 

Figure 5.17: Axonometric cut through the Biodegradable soap factory illustrating the cantilevering structure over the quarry (Author 2021). 

 

Figure 5.18: Axonometric of the aquaponic structure showcasing the portal frame structure (Author 2021). 
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STRUCTURE INTENTION IN TERMS OF PROCESS AND PARTICIPATION 

The structural intention aims to always protect the user by utilising a portal frame structure 

with the potential to add to the structure to adapt to alternative conditions or uses. This will 

be achieved through infill non-loadbearing walls making it possible for community 

participation and co-construction to ensure successful transference of ownership. This 

process will work as follows: The portal frame structures will be designed and manufactured 

by engineers to ensure the structural safety and well as with the implementation and 

installation on site leaving the “Backbone” for the community to construct all the infill 

panels and walls. The steel portal frame makes it to add light weight layers to the primary 

structure. This ensured that the intervention function as a living organism, functioning as a 

closed loop system growing, moving, and changing when users interact with the 

intervention see figure 5.18. 

STRUCTURAL INTENTION IN TERMS OF PROVIDER 

The structure encapsulates into the role of the provider by accommodating growing and 

cooling membranes implemented in the intervention. The gabion walls retaining the upper 

walkway acts and become a planter wall for herbs and flowers needed in the biodegradable 

factory for aroma scents. The intention is to introduce an indoor-outdoor working condition 

extending the factory towards the outdoors where employees must harvest the fresh herbs 

and flowers to make the soaps. The structure also provides in terms of the programs chosen 

for this intervention. The structure also provides for optimal natural light especially on the 

southern façade as seen in figure 5.20. The chimney façade that wraps around the edge of 

the roof allows for natural sunlight to enter the building.  

 

 

 

STRUCTURAL INTENTION IN TERMS OF PROTECTOR 

The structure needs to protect not only inhabitants physically but also emotionally. Biophilic 

architecture design principles will be implemented to ensure well-being (Abdelaal & 

Soebarto 2018), as per discussed in chapter 1 and in figure 1.54-1.55. It is also the role of 

the architecture to protect the environment through responsible regenerative design 

principles to reduce the resources needed to operate as well as to ensure for optimal indoor 

comfort see figure 5.46-5.49.  

 

STRUCTURAL INTENTION IN TERMS OF EDUCATOR 

The intention is to expose most of the systems and how they function. As didactic systems 

inhabitants can observe and learn through observing them. Through teaching, it should 

inspire the viewer to apply mechanical systems and rain harvesting systems in their own 

structures in the community. It is also intended for the water channels to be exposed and by 

having mechanical channel openers for the community to participate in the stewardship of 

the community fruit trees.  

 

 

 

Figure 5.19: Site section through the laundry facility (Author 2021). 
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Figure 9:  Section parti diagram                                                        Figure 10: Plan parti diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                    

Figure 53: Section AA indicate the natural light penetration on the Southern façade. 

 

 

 

HOW DOES THE TECHNICAL CONCEPT AID CATALYTIC NEXUS? 

 

 

 

 

 

 

 

 

 

 

CATALYST 

The technical catalyst lies in the structure as an educator, where the exposed systems awaken 

enticement, curiosity, and mystery. This phenomenon provides a sense of being teased which 

allows the user to investigate the space with curiosity. When a space has mysterious loci, it 

provides the desire to move deeper within the space and restore cognitive restoration (Kaplan, 

1995). This will be the start of the momentum towards more complex residences and informal 

structures slowly improving Melusi through new knowledge and skills learned during the 

construction process of Melusi waterfront. The community members will undergo multiple 

workshops prior to the construction process learning new skills such as how to make eco-bricks 

and how to construct with it. The second workshop will educate the members on how to construct 

with glass bottles and the third workshop will be on how to make biodegradable soap and why 

it is important to use the product to ensure healthy water recycling methods as mentioned in 

chapter 2 with the precedent analysis.   

NEXUS 

The technical Nexus lies in the physical bridge (north-south-axis) and in the threshold spaces 

where the structure integrates nature with the indoors, and through interior material choices. The 

intervention forms also a bridge between the community and the quarry hole. The bridge is 

articulated with permeable facades allowing the bridge to be visible and enable user interaction 

with the outdoors. One of the design intentions mentioned in chapter one stresses the need for 

safer and healthier public space, which is technically resolved by extending the exterior 

streetscape materials into the interior spaces.  

 

CATALYST 

(Momentum) 

NEXUS 

(Bridge) 

 

 

TECHNICAL PARTI DIAGRAM 

 

 

Figure 5.20: Parti section diagram (Author 2021). 

 

 

Figure 5.23: Axonometric of the structural configuration (Author 2021). 

 

Figure 5.21: Parti plan diagram (Author 2021). 
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PRECEDENT STUDIES 

 

D 

Figure 5.24: Karoo Kafee aquaponic fish tanks (Author 2021). 

 

 

 

PRECEDENT STUDIES 

KAROO KAFEE- LYNWOOD ROAD PRETORIA 

(Precedent for aquaponic systems) 

 

 

 

 

 

 

 

 

 

 

 

The author visited the Karoo Kafee Aquaponic Farm on 13 September 2021. This design 

informed the system proposed for Melusi Waterfront due to the minimal resources used to 

operate, sustain, and maintain the intervention. This entire system functions on gravity except 

for one regular pool pump. The pool pump pumps the water back to the top into the Tilapia fish 

tanks. Natural ways of putting oxygen into the water are visible in how the water falls onto the 

surface of the water as seen in figure 5.25-5.26.  Another interesting fact learned was that their 

biggest client are shebeens located in townships for the Tilapia fish. Another benefit from this 

way of farming is that it has 8-week turnaround time to harvest crops. The business model is a 

linear system because profit can be received through the fish and the harvested vegetables and 

greens.  

This system was also exposed the viewer could easily follow the process by only following the 

piped system see figure 5.27-5.28. 

 

Figure 5.25-5.26: Illustrates the natural fall of pumped water breaking the surface of the water which is the only way oxygen is 

achieved in the fish tanks. Photo by Author 2021 (Author 2021). 

 

176 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.27: Illustrates the breeding fish tanks where smaller fish are carefully monitored and placed in new tanks once the fish grow. It is 

important to put fish of the same size in a tank because bigger fish will eat the smaller fish (Author 2021). 

Figure 5.28: Illustrates the bottom planter which is an eben flow (Author 2021). 

 

 

 

 

Figure 5.29: Concept drawing of the Karoo Kafee Aquaponic Farm (Author 2021). 
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Timber crate detail  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

       

Figure 13: Illustrates the handmade timber crates which the community members can also construct.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GALLERY 242 STATE STREET- OLSON KUNDIG 

(Precedent forMechanical systems) 

RONDE SIRKEL VAN MECHANICAL SYSTEMS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This Gallery is a multifunctional space and by extending the interior to the exterior the architects 

replaced the front facade with a double- height floor to ceiling window which can be lowered and raised 

depending upon the need of the user (ArchDaily 2021). The wall is operated by a mechanical system 

and engine. This way of exposing systems will be applied in the Melusi Waterfront but will not be 

functioning with an engine but with a counterweight system where human power and movement will be 

needed to open windows. 

 

Mechanical details will be used in the intervention to educate the community on how systems work and 

to keep the community engaged in the harvesting and growing of the fruit trees. 

 

 

 

 

 

 

Figure 5.29-5.30: Illustrates the Mechanical system which becomes a design feature (ArchDaily 2021). 

 

 

 

 

Figure 5.31: Concept drawing of mechanical system (Author 2021). 
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SILINDOKULE CRESH, GQEBERHA 

(Precedent for infill non-loadbearing walls) 

 

 

 

 

 

 

 

 

 

 

 

 

 

This crèche inspired Melusi waterfront to non-loadbearing walls which is also called infill walls which 

contributes to community participation and community engagement. This will also lower the 

construction cost due to the use of recyclable materials. This method of construction is a good balance 

between the community and the construction team contributing to the process.  

 

 

 

 

 

 

Figure 5.32: Illustrates the beautiful natural light the glass bottles give to the interior quality (Chapman 2019).   

Figure 5.33: Timber portal frame structure filled with glass bottles (Chapman 2019).  

 

 

 

 

Figure 5.34: Concept detail of portal frames and glass bottles (Author 2021). 
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Portal frame structure with infill walls  

Grid substructure between the portal frames  
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SITE INFORMANTS  
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Figure 5.35: Site informants incorporated into the design (Author 2021). 
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SYSTEMS 
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WATER FILTRATION MECHANICAL  

SYSTEMS  
AQUAPONIC SYSTEM  

Figure 5.36: Mechanical systems manifested in the intervention (Author 2021). 
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WATER FILTRATION SYSTEM  

 

Figure 5.37: Top view of Melusi Waterfront filtration process (Author 2021). 
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Figure 5.38: Diagrammatic representation of the water filtration system (Smit 2018). 
Figure 5.39: Diagrammatic representation of the stormwater catchment system (Author 2021). 
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Phase 1 – Trash Trap 

Removal of floating debris 

 

 

Phase 2 – Oil Trap 

Removal of contaminants lighter than water  

c 

 

Phase 3- Reed Bed 

Removal of contaminants heavier than water 

c 

 

Phase 4- UV Irradiation 

Removal of Microbes 

c 

 SAFE DRINKING WATER 

 

c 

 
Phase 5- Surface flow Wetland 

 

 

Stormwater catchment 
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The water filtration system is the main system of this intervention. The intention is to expose the 

water filtration system for passive education and observation. The water filtration system runs 

through the entire site linking in with the other programs supplying the program with fresh water. 

The smaller buildings supply the water filtration system with grey water. Rainwater is also connected 

to the water filtration system. The Filtration system starts at point A as per figure 5.37. The filtration 

process starts with a reed bed where the water then undergoes UV radiation. The water flow splits 

into two directions. The first direction is north, flowing towards the aquaponic system. The water 

flows slowly across the surface flow wetland until the water gets pumped into the water tanks. These 

water tanks supply the freshwater tilapia fish of new fresh water as needed. The water in the surface 

flow wetland is also used for the watering of the fruit trees through the mechanical channels.  

The second route is as follows: The water runs slowly on the surface flow wetland towards the 

biodegradable soap factory where the fresh water then gets pumped into tanks and is used to make 

soap. The surface flow wetland also supplies the laundry facility of fresh water to wash clothes. The 

grey water used by the laundry facility is stored in a tank and pumped back to the reed bed starting 

point of the water filtration system. The end point of this water filtration system is point G, which is 

the water collection point, which is safe to drink.  

STORMWATER HARVESTING SYSTEM 

The service road makes it possible to catch stormwater in a channel that feeds into an oil trap removing 

all oils and then feeds into the reed bed filtration system as seen in figure 5.40.  

 

 

 

 

 

 

 

 

 

 

SANITATION SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Due to no municipal connection to the mainstream sewage lines conservancy tanks will be used to 

store the sewage. The municipality will have to empty the tanks regularly due to the high traffic 

users. The service road makes is possible for a truck to empty the tanks. Only the brown water will 

be linked with the conservancy tanks, the hand wash basins, showers, and bathtubs (grey water) 

will be connected to the water filtration system. Biodegradable soap will be used at all facilities, 

such as laundry and bathroom facilities, which allows the water to be recycled. 

 

 

Figure 5.41: Illustrate the location of the conservancy tanks in the retained soil near the bathrooms for easy access to be pumped out by municipal 

sewage works (Author 2021). 

 

Figure 5.40: Top view of Melusi Waterfront showcasing the stormwater catchment system (Author 2021). 
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Figure 5.38: Top view of Melusi Waterfront showcasing the stormwater catchment system (Author 2021). 

 

 

 

WATER CALCULATIONS 

Yield Water Calculations 

 

 

Demand Water Calculations 

 

Figure 5.42: Yield calculations of proposed intervention (Author 2021). 

 

Figure 5.43: Demand water calculations for proposed intervention (Author 2021). 

 

 

 

WATER CALCULATIONS 

Water Budget Calculations 

 

 

 

 

Figure 5.44: Water budget calculations for proposed intervention (Author 2021). 
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CONCLUSION 

In conclusion, the water calculations confirm that rain water harvesting will mostly be 

sufficient to sustain the intervention in a sustainable manner. As seen in Table C2 (figure 

5.44) one can see that the water collected form the site willprovided 58% of the water 

use.Therefore it is proposed to use from the quarry hole’s water to fill up the tanks during 

the winter period with limited available water. The demand is not extensively more than 

the yield and therefore can be solved by filtering quarry hole water into safe drinking 

water and be stored into emergency storage tanks. 

*Please read this conclusion in conjunction with Annexure A. 

SUSTAINABLE BUILDING ASSESSMENT TOOL  

Melusi Waterfront rated a 3.9 / 5 on the SBAT (Sustainable Building assessment Tool) 

see figure 5.45. Categories such as reducing transport, water efficiency, inclusion, 

education, health and resource use all rated above 4/5. Other categories still need more 

attention in future projects in Melusi.  

 

SEFAIRA DAYLIGHTING  

The Sefaira tool have been used to determine the effect of a southern tower to the indoor 

quality. Due to the nature of the facility only operating in normal office hours (8:00-

17:00) the mazimum daylight is needed to illuminate the interior to reduce alternative 

recources such as artificial lighting. The basecase indiacted that the interior quality 

would be mostly underlit and in the tower profile the interior is mostly overlit see figure 

5.46-4.49.  Therfore the tower profile has been selected. This profile also improves 

natural ventilation through stack ventilation.  

 

 

  

Figure 5.45: SBAT rating for the new intervention (SBAT 2021). 
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Figure 5.46: Sefaira base case illuminance rating (Sefaira 2021). 

 

Figure 5.47: Sefaira base case direct sunlight (Sefaira 2021). 

 

Figure 5.48: Sefaira altered profile illuminance rating (Sefaira 2021). 

 

Figure 5.49: Sefaira altered profile direct sunlight (Sefaira 2021). 

 

198 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DETAILS  

 

 

 

 

 

 

 

F 

 

AQUAPONIC SITE SECTION ACROSS THE ISLAND 

Semi-private aquaponic farm integrated with public space 

 

 

 

 

 

 

 

A-A 
Figure 5.50: Ground floor section of Melusi waterfront (Sefaira 2021). 

 

Figure 5.51: Section A-A Submission for technical crit (Author 2021)  

Figure 5.51: Section A-A Submission for technical crit (Author 2021)  
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B-B 

 

 

AQUAPONIC SITE SECTION ACROSS THE QUARRY 

Aquaponic Farm cantilevering over the Quarry Hole  

  

 

 

 

 

 

 

 

Figure 5.52: Site section through the Aquaponic farm for technical crit submission (Author 2021).  

 

Figure 5.53: Detail B-B submission for technical crit (Author 2021). 
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Figure 5.54: Detail A-A poster for Exam purposes 15 December 2021 (Author 2021). 
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Figure 5.55: Detail B-B poster for Exam purposes 15 December 2021 (Author 2021). 
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Figure 5.56: Detail C-C poster for Exam purposes 15 December 2021 (Author 2021). 
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Figure 5.57: Detail D-D poster for Exam purposes 15 December 2021 (Author 2021). 

210 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 

 

 

 

 

 

 

 

 

Figure 5.58: Site section for Exam purposes 15 December 2021 (Author 2021). 

Figure 5.59: Section A-A for Exam purposes 15 December 2021 (Author 2021). 
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Figure 5.60: Section B-B for Exam purposes 15 December 2021 (Author 2021). 
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Figure 5.61: Ground floor plan for Exam purposes December 2021 (Author 2021). 
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Figure 5.62: First floor plan for Exam purposes December 2021 (Author 2021). 
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Figure 5.63: Materiality of laundry facility for Exam purposes December 2021 (Author 2021). 
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Figure 5.64: Materiality of aquaponic facility for Exam purposes December 2021  (Author 2021). 
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Figure 5.65: Structural composition for Exam purposes December 2021 (Author 2021). 224 
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Figure 5.66: Allocation of the multiple facilities on site for Exam purposes December 2021 (Author 2021). 226 
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Figure 5.67: Location of views taken on site for Exam purposes December 2021 (Author 2021). 
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Figure 5.68: Views A-D for Exam purposes December 2021 (Author 2021). 
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Figure 5.69: Views E-H for Exam purposes December 2021 (Author 2021). 232 
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Figure 5.70: Views I-J for Exam purposes December 2021 (Author 2021). 

Figure 5.71: Water management schemes for Exam purposes December 2021 (Author 2021). 
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Figure 5.72-5.75: Photographs of final Exam 15 December 2021 (Author 2021). 
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C H A P T E R  

0 6 

CONCLUSIONS 

 

 

 

 

 

 

 

 

 

           A Theoretical Framework                                         D Framework analysing Melusi Waterfront 

      B Value added to the Architectural profession               

           C Personal reflection 

 

 

 

This mini-dissertation’s main intention is to act as a Catalytic Nexus. The catalytic aspects of the 

project manifested through community engagement and co-design workshops as well as through 

the theoretical framework developed by the author on how to have a balanced approached to 

establish co-evolution towards self-efficiency in informal settlements chapter 4. It is important to 

understand that the project needs both the Catalyst (momentum) and the Nexus (bridging) to be 

self-sustaining and not dependent on external resources. Ultimately contributing to an emerging 

city such as Melusi.  

The Nexus manifested itself through the process of community engagement and co-design 

workshops, bridges multiple stakeholders to establish stronger relationships through the proposed 

five phased upgrading process based on group work from the Reality Studio and stakeholder 

evolution (see chapter 3). Furthermore it developed  to bridge and repair the relationship between 

the socio landscape and the ecological landscape. The intervention’s intention is to physically 

bridge between the community and the existing quarry hole. The second intention is to supply the 

community with a healthy, safe, and resourceful public space. 

 

The technical intention was inspired by the definition of the name Melusi. The name means 

“Leader” or “Shepard” in the Zulu language. The COPC researchers  showcased a psychological 

connection towards the community during informal interviews which idealizes Melusi as a space 

of refuge and safety which is contradicting due to the physical hazards visible and experienced on 

site, especially around the existing quarry hole.  The architectural intention aims to restore the 

invisible boundary and tends to repair the relationship with the quarry through introducing Piet 

Vosloo’s (2018) theory of rehabilitate post-industrial abandoned quarry holes into healthy open 

public space which will enhance co-existence between Melusi dwellers and the rehabilitation of 

the existing polluted quarry edges. This process will include activating the edges with programs 

which will reduce the pollution and transform the current edge from dumping site to resource. The 

National Environmental Act 107 of 1998 states that “Everyone has the right to have the benefit of 

present and future generations.” (Burmeister 2014:2-3). Karina Landman (2018:2) also raised the 

challenge of rapid urbanisation experienced by cities in South Africa and therefore open public 

spaces are limited and are increasingly needed. Every post-industrial abandoned landscape has the 

potential to be rehabilitated to add more value towards healthy public spaces for informal dwellers.  

 

 

Figure  6.1: Concluding aquaponic render (Author 2021). 
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To achieve the following intentions, the project was implemented the following theories such as 

resilience thinking, biophilic design, as well as Maslow’s hierarchy of needs (Maslow 1943). This 

manifested as the technical structure which personified as a Leader or Sheperd. It has the following 

qualities:  

PROVIDER- Which is manifested in the programs – Aquaponic farm, sanitation services and a 

water filtration system.  

PROTECTOR- Translates into three categories namely the physical, psychological, and 

environmental. The physical protector is translated into the form imitating a spine wrapping 

around the dangerous quarry edge. The second implementation of protector is visible in the 

biophilic architecture principle- Prospect and Refuge. Prospect and Refuge refers to the 

phenomena where one obtains information of the environment while being in a protective shelter, 

which has positive health and well-being results, leading to a reduction in stress, boredom, 

irritation, fatigue, and perceived vulnerability (Browning et al, 2014). 

TEACHER / LEARNER- Manifests through the technical language of exposing systems such as 

mechanical systems inspired by Olson Kundig project- Gallery 242 State Street (ArchDaily n.d). 

Another exposed system is the Aquaponic farm based on the process and principles of The Karoo 

Kafee in Lynwood, Pretoria. The exposure of the systems implements experimental learning 

through observation and improves community participation through mechanical systems. 

PROCESS- COMMUNITY PARTICIPATION- Translates through the material choices of 

using recyclable materials into the design process. Community members participates in the 

construction process when using recyclable materials, this will improve community participation 

and the transference of ownership towards a sustainable community. 

 

 

 

 

 

 

 

 

VALUE ADDED TO THE ARCHITECTURAL PROFESSION 

In conclusion by evaluating the success of this intervention by using the theoretical framework the 

project is in balance and addresses both the Socio and Ecological principles as defined in chapter 4. 

Through analysing previous informal upgrading projects, it was evident to ensure success a more 

balanced approach is necessary when working in vulnerable communities. This project adds to the 

Architectural profession in terms of how to approach emerging cities in South Africa by applying the 

balanced approach towards co-evolution and community independence. This project also contributes 

by defining the project intentions through community engagement and co-design workshops. This 

mini dissertation also discovered the importance of the child’s perspective in public design processes, 

where children have been previously ignored as important stakeholders in community upgrading 

projects. Finally, the Architectural contribution lies in the circular system and defining symbiotic 

programs that function in a bigger eco-system. The value of this intervention lies in the possibility of 

providing an income for the community by allowing them to improve personally by acquiring new 

skills and taking ownership of a project to achieve self-actualization. 

 

PERSONAL REFLECTION  

This mini dissertation has been such an inspiring process. This project widened my horizons and 

challenged me by placing myself outside my comfort zone. The COVID-19 pandemic and social 

distancing have been challenging by not have as much personal contact with study leaders and peers. 

As well as getting COVID-19 myself in September which placed physical and mental stress on 

myself. COVID-19 fatigue is a reality and took me some time to get back into my usual work pace. 

This was a very big mental obstacle for me which led to scaling down on my design. While I struggled 

at the beginning of the year to scale down on my design, because it was too ambitious and on a design 

level not that successful, it came naturally after contracting COVID-19. 

I am truly thankful that I could pursue my master’s degree in this difficult time. I grew personally 

and mentally to be stronger and to reach out from my circumstances. 

I will be able to reapply the skills I learned through the year in practice and in my professional career. 

I learned how to work remotely and to collaborate with teams online. The second skill I will be able 

to reapply is to define a brief, specifically in informal communities where language barriers are 

challenging. In these contexts, my exposure to community engagement, co-design activities and by 

playing games has been beneficial.  
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FRAMEWORK ANALIZING THE FINAL PRODUCT 

 

 

 

 

The Melusi Waterfront is a balanced upgrading intervention and entails the potential to manifest 

a sustainable community towards self-efficiency and independence.  

 

 

THE END 

Figure 6.2: Theoretical framework assessing Melusi waterfront (Author 2021). 
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