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Abstract 
�

The loss of green space and the degradation of 
ecosystems is a challenge that we face globally. A 
shift in paradigm is needed if we are to meet the 
growing requirements of housing, food, and 
energy without further degrading our natural 
ecosystems.  This dissertation explores ways in 
which Urban Green Infrastructure and 
Regenerative architecture can be utilized to 
create civil infrastructure in Mabopane, Pretoria, 
South- Africa. The dissertation further explores ho w 
wetland systems can be utilized in supplementing 
stormwater infrastructure and provide water 
storage strategies. Finally, the dissertation propo ses 
that the façade of the building form part of an 
ecologically restorative system that regenerates 
the ecologies and species found on site. 
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Introduction 
�

A shackled white elephant sleeps in the 
landscape of Mabopane. In its slumber, 
recollections of crowds, cheers, footsteps, 
applause, and cries of victory reverberate 
throughout its enormous, yet empty shell. It 
reminisces over the time when it had a purpose 
and meaning to the many people that visited. It is 
saddened by the ever-encroaching decay it 
experiences within itself and in the surrounding 
environment.   

This shackled white elephant is the Odi stadium, an  
enormous, yet derelict and disused landmark in 
Mabopane. It locates itself 60km north of the 
Pretoria CBD within an inaccessible green open 
space. Although informal pedestrian access exists 
into the site, these pathways are dangerous to the 
numerous school children who frequent this route 
daily and are vulnerable to flooding.  

The Odi stadium is a prefabricated, modular 
structure built as a kit of parts in the 1980’s. 
Residents recall stories of attending sporting even ts 
and utilizing the sporting infrastructure up until 
2010, when funding for maintenance and security 
dried up.  

In the years since, the white elephant has become 
a derelict space. It’s decay over time has 
rendered it dangerous and uninhabitable. This is 
reflected in the surrounding landscape and 
ecologies which are experiencing similar patterns 
of decay and neglect.  

The Skinnerspruit is a natural water catchment 
system which forms a part of the greenbelt that 
separates the north and south communities in 
Mabopane. Much like the Odi stadium, the 
surrounding ecologies and wetland system has 
been severely degraded over time. The dumping 
of household waste and building rubble in the 
open green space has resulted in a visibly polluted  
wetland system.  
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Mabopane is also experiencing rapid formal and 
informal urbanization that is fueled by historical 
Apartheid spatial planning principles. These 
principles result in sprawling urban landscapes tha t 
are ever-growing, yet wholly inefficient.   Natural  
greenspaces are disappearing. Increasingly less 
space is left upon which to develop natural and 
recreational areas, civil infrastructure, schools, and 
other infrastructure that form the basis of wellbei ng 
for many in the community.  

This is where the concept of Urban Green 
Infrastructure (UGI) becomes interesting, in findin g 
sustainable and resilient solutions to the 
infrastructural challenges in our rapidly urbanizin g 
context. Urban Green Infrastructure aids in 
exploiting natural systems for human benefit where 
a symbiotic relationship exists between 
infrastructure and nature(Lindley et al., 2018a). T he 
Odi stadium offers a unique opportunity to 
showcase these services in such a way that the 
benefits of ecosystem services are clearly visible.  

When we scale further down to the architecture of 
the Odi stadium, regenerative architecture 
emerges as an extension of UGI. Regenerative 
Architecture (RA) postulates how built form can 
have a net positive impact on the surrounding 
landscapes and ecosystems (Fahmy, Abdou & 
Ghoneem, 2019). What this implies for the Odi 
stadium is that we begin to peel back its existing 
layers and restructure the architecture in a way 
that utilizes and expresses UGI and Regenerative 
practice, whilst reprogramming the site to be 
better suited to its context.  

The unshackling of the white elephant seeks to 
reimagine the stadium from being a 
monofunctional destination space to a 
multifunctional community space that is 
continually and sustainably inhabited. This is 
achieved through a series of steps that aim to 
break perception and convention by unshackling 
the current issues that keep the stadium derelict.  
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This dissertation is divided into four parts. 

 

Part 01 – Position + Situation 

The Mabopane context and challenges are 
introduced. The theoretical concepts like UGI, RA 
and Resilience are explored. The main findings of 
the site mapping and current infrastructure and 
ecological conditions are discussed.  

 

Part 02 – Design Research 

The process of unshackling is explored in creating 
program and form within the Odi Stadium. UGI 
and RA principles and systems are identified for 
development within a larger UGI framework in 
Mabopane.  

 

Part 03 – Synthesis 

Architectural form and space are iterated and 
refined. Identified UGI and Regenerative systems 
are designed and technically resolved.   

 

Part 04 – Critical Reflection 

The dissertation and architectural process are 
reflected upon in postulating further investigation s.  
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Part_01 – Position + Situation 

 

Challenges 
 

South Africa’s urban population is increasing 
rapidly (Lindley et al., 2018a). Currently 66.4 % o f 
South Africans inhabit urban areas and this 
number is projected to increase to 79.8% by 
2050(Lindley et al., 2018). When one accounts for 
the projected population growth and rapid 
urbanization over the next 28 years, we can 
expect an increase of around 20 million people in 
South African urban areas by 2050 (Lindley et al., 
2018b). 

A large portion of this urbanization is taking plac e 
in informal and peri-urban settlements, in the form  
of low-density single-family plots where people are  
living in poverty (Lindley et al., 2018). There is a 
clear lack of basic facilities, services, and urban  
planning (Lindley et al., 2018b). Consequently, the  
urban fabric develops as large monofunctional 
housing solutions instead of self-sufficient 
integrated communities (Adegun, 2017a). 

Historically impoverished settlements in South 
Africa still exhibit clear characteristics of Apart heid 
planning principles (Diep, Dodman & Parikh, n.d.). 
These principles sought to isolate and control the 
movement and settlement patterns of different 
demographic groups and are still clearly visible in  
the urban fabric of underprivileged communities 
today (Adegun, 2017a). Due to a lack of 
successful post-Apartheid urban restructuring 
projects (Adegun, 2017a), these principles 
continue to dictate the development and 
perception of peri-urban communities today.  

Most notably, green belts, natural landforms, and 
green urban spaces, which were used as barriers 
to isolate different communities (Harrison, 1992), 
are now being informally developed as the need 
for housing and basic infrastructure increases 
(Adegun, 2017). It is due to this loss of natural 
greenspaces and subsequently the Green 
Infrastructural functions that they provide that 
make impoverished communities more vulnerable 
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to global issues like climate change and local 
issues such as biodiversity loss, food security and  a 
lack of access to clean water (Pauleit et al., 2017 ).  

Through an analysis of Mabopane, a peri-urban 
settlement North of Pretoria, City of Tshwane, this  
dissertation will show how these challenges lead to  
the accelerated decay of the social, 
infrastructural, and ecological systems in peri-
urban areas. It will also propose ways of adapting 
Regenerative and Architecture principles within a 
framework of Green Infrastructure to create 
Resilient development practices for underserviced 
settlements in South Africa.  

 

 

Main Issue 
 

The dissertation focuses on the following question:       

How can UGI design principles strengthen the 
theory of regenerative design to address social 
and ecological decay? 

 

Hypothesis:   

Regenerative architectural design interventions 
connect with several aspects of UGI principles and 
can assist to create a safer, healthier, and more 
connected community. 
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Methodology 
 

There are two main spheres of information that 
underpin the outcomes of this dissertation. The fir st 
is the theoretical underpinning and the second is 
the site investigation.  

 

1. Theoretical 
 
Eight peer reviewed journal articles relating 
to UGI were analyzed, the majority of which 
focuses on either the global south or 
informal areas in Africa. These themes were 
pertinent in selecting articles for review. 
 
Regenerative architecture is analyzed 
through three peer reviewed journal 
articles, the book Designing for Hope: 
Pathways to Regenerative Sustainability 
(Hes & du Plessis, 2015) and various 
precedent studies.  
 

2. Site 
 
The analysis of the site, and by extension the 
needs of the community, was framed 
through intensive site mapping exercises. 
These include short interviews with residents, 
existing site condition mapping, ecological 
sensitivity mapping, assessment of existing 
infrastructure, specialist flora study, 
mapping of existing economic and access 
systems.  
 
Eppicollect was used to gather geolocated 
data and was translated to spatial maps 
using QGIS. The data used in this dissertation 
prescribes to the Ukudoba method of data 
handling and archiving (Ekilsson et al., 
2021).  
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Site Introduction 
 

 

 

 

Figure 1 - Mabopane 
Location Diagram. 

(Author, 2022). 

 

 

 

Mabopane (Figure 1) is situated within Region 1 of 
the Tshwane Metropolitan Municipality 60 Km 
North of Pretoria, on the border between the North 
West Province and Gauteng.  Mabopane was 
formalized under the Group Areas Act of 1950 
when it was designated as a Bophuthatswana 
homeland in 1977 (Harrison, 1992). Block A (Figure 
2), the first of fourteen residential neighborhoods  
that will eventually develop, finished construction  
in 1985(Harrison, 1992).  
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Block SP (Figure 3), the newest addition to the 
Mabopane urban fabric was completed in 2000 and 
continues the rather sterile practice of assigning 
alphabetic designations to residential neighborhood s 
(Harrison, 1992).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mabopane Census Data 2011

Figure 2 - Mabopane Block A Developed in 1985, Author Generate d

Figure 3 - Mabopane Bloc k SP Developed in 2000 (Author, 2022) .
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Current demographic data shows that Mabopane is 
a poor community with high levels of unemployment 
and little access to education (Fig.4).  Mabopane 
also has a very young general population with more 
than half of its residents under twenty-nine. Youth  
unemployment levels are very high in Mabopane, 
consequently there has been a steady increase in 
drug abuse amongst young individuals.   

 

  

Figure 4 - Mabopane Demographic Data oversight. City of Tshwan e 
Census Data (Author, 2022) .
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This dissertation focuses on the urban green space 
at the heart of Mabopane (Figure 5) where the, 
now neglected, Odi Stadium is located. 
Furthermore, it should be noted that the 
community actively, if often illegally, invest in t his 
green space.  The resort to the southeast and the 
various ornamental and food gardens peppered 
alongside the perimeter of the study area are 
positive examples of this investment, however, 
numerous negative forms of investment exist. The 
dumping of household and building waste are 
main examples of this.  

Figure 5 - Mabopane GRIP Study area focus (Author, 2022 .)
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What is UGI? 
 

 

Charles Little introduces the idea of a greenway in  
the book Greenway for America as a network of 
natural landforms and green open spaces that 
function to create ecological alternatives to 
municipal and civil infrastructure (Little, 1990). Urban 
Green Infrastructure (UGI) expands this definition to 
include semi-natural and artificial networks that w ork 
in tandem with natural processes to serve as 
environmentally sustainable infrastructure services  
(Parmar, Pal & Dhot, 2012a) Stormwater 
management solutions, urban agriculture, and 
natural green and blue ways such as wetlands are al l 
general expressions of Urban Green Infrastructure 
(Monteiro, Ferreira & Antunes, 2020)  

 

In the paper Green Infrastructure in Relation to 
Informal Urban Settlements, the author explores the 
benefits of Urban Green Infrastructure in relations hip 
to the four well known ecosystem services in inform al 
settlements (Adegun, 2017b). These benefits are use d 
as lenses to understand how UGI processes currently  
function on site and to determine the current 
condition of the UGI systems that support them. 

 

1) Provisioning Services - This includes urban food 
production practices in shared open green spaces 
and existing blue ways; water provisioning for 
domestic and agricultural use from wells and surfac e 
water; timber for construction and household fuel; 
and traditional medicine.  
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Figure 6 - Photo of 
Provisioning services found 

in Mabopane, South 
Africa. (Author, 2022). 

 

 

 

 

 

 

The expression of these services, and by extension a 
need for these services, is clearly visible when on e 
observes human activity on site. Scattered around 
the periphery of the study area are various food 
gardens (Figure 6) that are initiated and maintaine d 
by the residents of Mabopane. 
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Figure 7 - Photo and 
Analysis of food 

provisioning services found 
in Mabopane, South 

Africa. (Author, 2022). 

 

 

 

 

 

 

The provisioning services on site exist mainly as a  series 
of ornamental and food gardens. The food gardens 
are crucial in bolstering food security for the poo rest 
members in the community, however, current farming 
practices are contributing significant ecological 
damage (Figure 7).  
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2) Regulatory Services - This  includes water runoff 
and flood mitigation; microclimate moderation; and 
air quality regulation.  
 

The urban fabric of Mabopane is sparsely planted 
and few trees are found along pedestrian walkways 
and roads resulting in hot microclimatic conditions  
along traveling routes. The wetland ecosystem is 
inundated with household waste and building rubble.  
An unpleasant odor is noted around the only 
pedestrian crossing indicating a severely polluted 
system. 

 

 

 

 

 

figure 8 - Photo and analysis 
of regulatory services in 

Mabopane, South Africa. 
(Author, 2022). 
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The banks on the main river crossing show signs of 
severe erosion (Figure 8). The crossing is made fro m 
various materials including building rubble, car ti res 
and concrete sewer pipe sections. This crossing is 
dangerous and one of the community’s main 
concerns.  

 

 

 

 

 

 

 

 

 

Figure 9 - Photo and analysis of river sedimentatio n in Mabopane, South 
Africa. (Author, 2022). 

 

Pockets of erosion are clearly visible along the wa ter 
course (Figure 9) and are indicative of a severely 
degraded wetland system. There is a clear need to 
rehabilitate this critical water network. 
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3) Socio-Cultural Services -    

This includes improvements to the natural 
landscape; recreational activities such as fishing 
and sports activities occurring in open green 
spaces; religious and cultural fulfillment where 
religious activities occur in natural areas; and 
educational opportunities for in situ demonstrative  
development.   

 

 

 

 

 

 

Figure 10 - Photo and 
analysis of socio-cultural 
leisure gardens in 
Mabopane, South Africa. 
(Author, 2022). 

 

Individual landowners in the community have started  
to create leisure gardens on the periphery of the 
open green space (Figure 10). These gardens serve a s 
a series of oases along an otherwise hot and 
uncomfortable pedestrian walkway. There is a clear 
need for green open spaces that can be interacted 
with and benefited from.  
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Figure 11 - Photo and 
analysis of socio-cultural 
sporting facilities in 
Mabopane, South Africa. 
(Author, 2022). 

 

 

 

The community has invested in creating two informal  
soccer fields (Figure 11) to the south of the Odi 
stadium. They are bare areas of compacted earth 
and even though they indicate and serve a 
significant need for sporting infrastructure, one 
cannot overlook the ecological damage that is 
caused.  
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These areas promote conditions in which soil erosio n 
occurs. As the vegetation is removed and the topsoi l 
loosened soil erosion spreads further increasing th e 
sedimentation in the wetland system downstream. 
Tragically, these fields exist in the shadow of the  
disused Odi stadium that provided these facilities up 
until 2010.  

 

4) Supporting Services : That includes 
Biodiversity; groundwater recharge; and soil health  
and formation 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 - Photo and 
analysis of ecological 
supporting services in 
Mabopane, South Africa. 
(Author, 2022). 
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The site exhibits poor soil health and prominent le vels 
of pollution in areas where the community members 
interact with the green space. This could be 
attributed to the fact that these interventions exi st as 
isolated instances within the landscape with no 
overarching plan that considers the various positiv e 
and negative interactions that can exist between th e 
interventions. There are also other drivers that 
influence the quality and health of ecosystems 
identified on site. 

Natural ecosystems are not perceived as wholly 
beneficial  (Lindley et al., 2018a). Some people 
consider dense and overgrown vegetation to be 
dangerous as they can conceal criminals or the fact  
that they could harbor dangerous animals and 
insects  (Lindley et al., 2018a)   

These phobias around green space can lead to 
devastating ecological damage where vegetation is 
cut down to create a clear line of sight around 
footpaths (Diep, Dodman & Parikh, n.d.). This is 
exacerbated by the lack of service provisioning. Th e 
lack of streetlights reinforces the clearing of 
vegetation as a safety measure, and the lack of 
waste removal, results in the pollution of urban gr een 
spaces through the dumping of household and 
building waste (Wijesinghe & Thorn, 2021). 

 

Systems in Decay 
 

By understanding how UGI systems function on 
site, through the lens of UGI services, it is possi ble to 
synthesize the most vulnerable UGI systems in 
Mabopane that display varied degrees of decay. 
These systems are used to identify UGI design 
principles that are contextually appropriate. The 
main systems identified were: 

1. The wetland system 
2. Site biodiversity 
3. Pedestrian access 
4. Food production 
5. Stormwater infrastructure 
6. Sporting infrastructure 
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  Wetland System 

This map (Figure 13) 
indicates the sensitivity of 
the site from most sensitive 
to least sensitive. The 
wetland system is 
identified as being the 
most sensitive system on 
site and spans the entire 
length of the site. This 
natural feature acts as a 
barrier between the North 
and South communities in 
Mabopane.       

The wetland is densely 
overgrown and is 
perceived as dangerous. 
Evidence of criminal 
activity within the wetland 
area is evident through 
plastic copper cable 
housings that are littered 
throughout the dense 
vegetation. 

The wetland is also not 
able to effectively clean 
the water in the river in its 
current state. 

 

High 

 

 

 

Low  

 

 

  

Figure 13 - Area map of study area indicating relat ive 
sensitivity of planting communities. GRIP outcome 
Hons. 2022 generated. 
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     Biodiversity 

This map (Figure 14) 
illustrates the various plant 
communities found on site. 
These plant communities 
include grasslands, 
savanna, riparian thicket, 
and indigenous wetlands.            

These ecological systems 
are under severe pressures 
from human activities on 
site. Bare soil is noted in 
areas along the north and 
south boundaries of the 
site. The result is large 
areas of sedimentation to 
the West of the site where 
the system drains into the 
Nooitgedacht Dam.  

The system is also 
populated by various 
invader species that 
threaten to replace the 
indigenous flora.  

The entirety of the site is 
owned by the City of 
Tshwane and no future 
development plans exist 
for the space. 

 

 

 

Figure 14 - Mabopane biome distribution and ecologi cal 
disturbance map. GRIP outcome  Hons. student 
generated 2022 
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Access      

Three main pedestrian 
hubs exist on site 
(Figure15). The hub to the 
West (No.1) Is 
concentrated around an 
existing shopping mall and 
informal market. 
Pedestrian activity in this 
node is limited to the 
sidewalk due to high 
volumes of vehicles 
moving through the 
intersection. Pedestrian 
infrastructure like sidewalks 
and streetlights are in dire 
need of repair and 
nonexistent in most areas.  

The second node (No. 2) 
offers the only North-South 
pedestrian crossing; 
however, this route is 
polluted and dangerous to 
traverse. This crossing is 
vital for school children in 
the south as most of the 
education facilities are 
concentrated in the north.  

Another significant 
pedestrian node is located 
to the East (No. 3). This is 
an informal leisure resort 
that provides recreational 
facilities such as a 
swimming pool and braai 
areas.  

There is a significant need 
to create safe pedestrian 
connections that intersect 
the open green space.  

 

 

Figure 15 - Map of pedestrian activity and five-min ute 
walkability located within the GRIP study area (Author, 
2022). 
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Food Production 

This map (Figure 16) 
indicates the areas where 
human activity was 
recorded on site. This 
included evidence of 
dumping, the presence of 
gardens, informal 
economic activity, 
clearing of vegetation 
and the presence of built 
structures.        

These activities and 
programs are most 
frequently identified along 
the northern border of the 
open green space and 
form an almost continuous 
artificial landscape that 
stretches the entire 2,3-
kilometer length of the 
northern border.       

The urban food gardens 
are located within this 
spine. This food production 
system is susceptible to 
multiple negative factors.  

Residents report incidents 
of crops being stolen and 
vandalized discouraging 
many from participating 
and investing in this 
practice. Residents lack 
the necessary 
infrastructure to make use 
of the river water for 
irrigation, instead the food 
gardens are watered using 
buckets. This results in a 
laborious and risky 
practice that weighs 
heaviest on the poorest 
members of the 
community. 

�

Figure 16 -Anthropocentric activity within the GRIP  
study landscape in Mabopane. (Author, 2022).  
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Stormwater Infrastructure 

The existing stormwater 
infrastructure network of 
Mabopane is designed to 
channel water away from 
the urban fabric and into 
the existing Skinnerspruit. 
This is evident through the 
stormwater outlets 
documented on the 
periphery of the site.       

In general, these outlets 
were found to be broken, 
overgrown and polluted. 
High levels of sediment 
and litter were noted in 
the stormwater inlets on 
the roads surrounding the 
site.  

The stormwater system 
that currently exists is 
negatively impacting the 
health of the wetland 
system. Litter and sediment 
get concentrated and 
channeled into the river 
causing sedimentation 
and pollution. The overall 
health of the wetland and 
its ability to slow down 
stormwater is reduced 
resulting in higher 
stormwater flows and 
higher levels of erosion.  

 

 

 

 

 

 

Figure 17 - Storm water infrastructure locations in  
Mabopane. GRIP outcome Hons. Student Generated 
2022 
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Sporting Infrastructure 

Various forms of sporting 
infrastructure exist within 
the study area. The most 
imposing of these 
structures is the Odi 
stadium located to the 
west of the site (Figure 18). 
It is, by far, the largest 
structure in the Mabopane 
landscape and thus an 
important landmark in the 
community. The resident’s 
opinion of the stadium, 
however, is that it is 
dangerous and useless. 
The stadium has been 
severely looted and as a 
result is considered unsafe 
for use by the City of 
Tshwane.       

An indoor sport center is 
located to the south of the 
stadium although it 
functions as a community 
center rather than a 
dedicated sports facility.  

The red indicates the 
location of secondary 
schools in the area with 
1500+ students that do not 
have access to sporting 
infrastructure.  

 

 

 

 

Figure 18 - Existing sports infrastructure located within the 
Mabopane study area. (Author, 2022).  
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What are Regenerative Design 
Principles? 
 

Regenerative architecture or Positive impact 
design is a holistic design solution which seeks to  
create a symbiotic relationship between the 
construction sector and the natural world (Parmar, 
Pal & Dhot, 2012b). This is in reaction to the 
shortcomings found in the sustainability world view  
and the emergence of the Green building 
concept that ultimately fails to measure efficiency  
accurately in terms of embodied energy and 
carbon footprint (Fahmy, Abdou & Ghoneem, 
2019). The Green building concept fails to 
accurately measure comfort and wellbeing and is 
unable to incorporate local skills and resources 
into projects meaningfully, favoring electro-
mechanical systems and technologies  that aim to 
control nature as opposed to working in tandem 
with nature (Hes & du Plessis, 2015).  

The focus of Regenerative design is to “ give back 
to nature what we have taken ”(Parmar, Pal & 
Dhot, 2012), to redefine efficiency in terms of the  
effectiveness of the purpose of the development 
rather than just the output (Fahmy, Abdou & 
Ghoneem, 2019), uplift quality of life and 
emphasize wellbeing  (Hes & du Plessis, 2015),  and 
utilize the connection between nature, 
community, and culture (Chidinma & Omoyeni, 
2019). The practitioner that designs within the 
realm of regenerative architecture is tasked with 
understanding the intricate connections and 
relationships that exist within the themes that 
govern this approach (Hes & du Plessis, 2015) and 
must consider how these elements relate to a 
larger system (Hes & du Plessis, 2015). Paramount 
to understanding the various systems, however, is 
the way in which we measure, document, and 
understand these intricacies and connections (Hes 
& du Plessis, 2015).  

 

  



���
�

In the book, Designing for Hope: Pathways to 
Regenerative Sustainability , the authors propose 
multiple tools that one could use to understand 
and measure the various systems on site (Hes & du 
Plessis, 2015).  One such method is to consider the  
site as a series of Feedbacks and Flows where the 
feedback refers to the effect one element has on 
another, and the flow considers the movement 
and distribution of resources within such a system 
(Hes & du Plessis, 2015). 

 

Figure 19 - Mabopane wetland system illustrated as 
Feedback and Flows. (Author, 2022) . 

Consider the wetland system in Mabopane (Figure 
19). This system, through a series of sub processes , 
purifies water. The water and pollution carried 
within it is the Flow. The resource that moves 
through the system. The effects of this flow, i.e.,  
clean water, healthier plants, and improved 
ecosystem, are the feedbacks created that 
influence the original state of the system. If the 
feedback is regenerative, it is possible to constru ct 
a system that has a net positive benefit (Figure 20 ). 

                     

Figure 20 - Mabopane wetland system illustrated as n et 
positive systems. (Author, 2022).   
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What common theories can be derived 
from UGI and Regenerative 
Architecture? 

 

The theoretical investigations of Green 
Infrastructure and Regenerative architecture show 
that they share many commonalities. The first of 
which is to change the perception of nature from 
an obstacle to a resource. This is done through 
understanding the natural landscape as a series of 
interconnected systems that are beneficial, 
exploitable and, with the proper design, 
sustainable.       

These paradigms also emphasize that involving the 
community in decision making processes at an 
early stage in a project has multiple benefits. Fir stly, 
it produces design solutions that are contextually 
appropriate and solutions that consider multiple 
viewpoints and needs. It also allows the 
community to take ownership of the project as 
they now have a vested interest in the project’s 
success.  

The most notable difference between UGI and 
Regenerative Architecture, however, is that UGI 
predominantly asks: “How can one benefit from 
the natural landscape?”, whereas Regenerative 
Architecture asks: “How can built projects 
regenerate the natural landscape?”. These 
opposing, yet complementary foci can be utilized 
in constructing a framework that seeks to create 
Resilient architecture in vulnerable settlements by  
using UGI as a lens to frame the available 
resources and systems on site and utilizing 
Regenerative architectural design to guide how 
these systems can be exploited, strengthened, 
and maintained (Figure 21).  
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Figure 21 - Theoretical intention diagram. (Author, 2022).  

 

Resilience in this context refers to a system’s abi lity 
to mitigate and recover from external pressures 
(Langsdorf et al., 2022). This approach is a direct  
result of challenges faced through climate 
change as outlined in the Climate Change 2022 
Impacts, Adaptation and Vulnerability Report 
(Langsdorf et al., 2022) .  The report calls for future 
developments that are Climate Resilient and 
emphasizes the importance of holistically 
integrated systems of infrastructure that are 
adaptable from the urban scale to the rural. 

 

Architectural Issue 
 

The architectural issue, and core focus of this 
dissertation, investigates how UGI systems can be 
utilized in buildings.  

How does one leverage regenerative 
architectural principles, within a framework of UGI , 
to create resilient architecture that counteracts 
the infrastructural, ecological, and social decay o f 
Mabopane? 
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Synthesizing Contextual Design 
Principles. 
 

In support of the architectural issue a series of 
three new design principles is proposed that 
combine the UGI design principles found in the 
chapter Urban Landscapes and Green 
Infrastructure (Pauleit et al., 2017) , with 
Regenerative practices.   These principles underpin 
the requirements of the Architectural intervention 
for Mabopane and govern the approach of 
restoring and improving the existing UGI 
systems found on site.  

 

1. Regenerative Networks 
–  
 
Add value derived from 
the physical and 
functional connection  of 
regenerative green 
spaces (Figure 22). 

 

 
 

2. Cross-Functional 
Restoration – 
 
Intertwine  and combine 
different restorative and 
programmatic functions to 
improve the ability of UGI 
to provide quality goods 
and services (Figure 24). 
 

 
3. Restorative Green-Grey 

Integration – 
 
Integrate  and coordinate 
restorative landscapes 
physically and functionally 
with other urban 
infrastructure (Figure 23).  

Figure 22 - Regenerative 
Networks diagram. 
(Author, 2022).  

Figure 23 - Cross-
Functional Restoration 
diagram.  (Author, 2022).  

Figure 24 – 
Restorative Green-
Grey integration. 
(Author, 2022).  
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Part_02 – Design Research 

 

Program 
 

UGI and Regenerative architecture require the 
implementation of programs that aim to 
strengthen the respective ecological systems that 
they serve. The analysis of the Ecological, Social,  
and Infrastructural systems in Mabopane shows 
clear indicators for programs that can rehabilitate  
and strengthen these systems.  Constructed 
wetlands to purify water, recycling depos to 
manage waste and urban food gardens to 
strengthen food security are a few of the programs 
proposed.  

However, the need for sporting infrastructure is a 
theme that has consistently been present during 
our investigation into Mabopane. Through multiple 
interviews and community workshops we have 
come to understand that the community 
correlates the decay of the Odi stadium directly to  
the rise of drug use amongst the youth and a 
steady rise in crime in the community.  

To address these needs and perceptions, this 
dissertation proposes that the existing Odi Stadium  
be, in part, reimagined as a Schools Resources 
Hub. This resources Hub will consist of indoor and 
outdoor sporting facilities that aim to address the  
dire need for access to sport in the community, a 
digital learning lab with a library and dedicated 
teaching and learning spaces, a transportation 
interchange to aid in connection of the stadium to 
Mabopane, and a pedestrian and vehicular 
crossing that connects the North and South 
boundaries of the green space. 

For these interventions to be effective and 
function effectively they would have to manifest 
on multiple scales and address various issues 
throughout the site.  Considering this, this 
dissertation positions itself within a larger 
Masterplan for Mabopane 
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Precedent Study - Vertical Gym  
 

There are multiple successful examples of 
architectural projects, across the world, which 
propose sports-related programs as catalysts for 
community improvement. One such example is 
the Vertical Gym by Urban-Think Tank. 

The building was conceptualized as a replicable 
prototype and assembled as a kit of parts (Figure 
25). The first example, built in Chacao, Caracas, 
Venezuela, accommodates 15 000 users monthly 
through various 24/7 programs that include 
multifunctional courts, running tracks, exercise 
spaces, afterschool activities and nighttime 
matches. Subsequently, there has been a marked 
decline in the crime rate in the area.  

 

 

 

 

 

Figure 25 - Exploded view and analysis of the Verti cal Gym, Urban-Think Tank. 
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The modular design of the gym affords additional 
benefits. Manufacturing large elements off-site 
and assembling them in rapid succession drives 
down the overall cost of the project whilst 
decreasing construction time significantly.  

After completing construction of the first gym, 
Urban-Think Tank revised and standardized the 
plans of the Vertical Gym. It exists today as a 
modular prefabricated set of parts that allow the 
Vertical gym to exist anywhere in the world.  

Although this example clarifies how one could 
program and execute a successful sports-oriented 
intervention, it is not helpful in understanding ho w 
one can integrate and adapt these functions to 
work within a UGI framework. This building is 
serviced through traditional municipal services 
and no consideration is given to the integration of  
the building into ecological processes. Rainwater 
harvesting and power production strategies are 
also not considered.  

For this type of intervention to be successful in 
Mabopane, it is crucial that one combine the 
benefits of modular design and prefabrication with 
the restoration, utilization, and integration of 
ecological processes.   
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Mabopane Masterplan 
 

The Mabopane masterplan addresses the decay 
of three key UGI systems. The water system, site 
ecology and socio-cultural rehabilitation.  The 
masterplan proposes that these systems be 
rehabilitated to create a resilient green 
infrastructure network in Mabopane that can 
support and benefit the proposed developments 
for the site.  

The masterplan (Figure 26) proposes, as required 
by the Tshwane RSDF ( Region 3 RSDF, 2018), two 
additional North-South crossings dividing the area 
into three distinct sections. The aim is to weave t his 
leftover green space into the fabric of Mabopane 
whilst providing opportunities for recourse 
utilization.  

 

 

Figure 26 - Mabopane GRIP Masterplan. GRIP outcome Honors Student Generated 
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Water Rehabilitation 

 

The rehabilitation of the 
Skinnerspruit wetland system is a 
crucial first step in ensuring the 
resilience of the open green 
space. This is achieved by 
constructing litter and sediment 
traps (Figure 27) at the inlets to 
the site. These traps will prevent 
sediment and litter from 
entering the system from areas 
upstream reducing the amount 
of pollution on site.  These traps 
require routine maintenance 
and in this more opportunities 
are presented. Recyclable litter 
can be gathered and sold. The 
sandy sediment that is 
collected can be utilized by the 
various brickmakers in the area. 
This is an example of restorative 
green-grey integrations.  
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Ecological Rehabilitation 

 

Regenerative networks are 
created by implementing 
green corridors that seek to 
extend the ecological 
connectivity throughout the 
site. These corridors aim to 
reduce the harsh pedestrian 
microclimate that is currently 
experienced on site. These 
corridors (Figure 28) also 
function as stormwater 
channels that reticulate 
stormwater into various 
detention ponds located 
throughout the site.  
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Socio Cultural Rehabilitation  

Multifunctional urban farming 
and gathering spaces are 
proposed along the periphery 
of the open green space. 

These nodes (Figure 29) 
concentrate pedestrian 
activity along intersections 
and provides opportunity for 
informal businesses to 
develop. The periphery of the 
open green space is 
proposed as a series of nodes 
connected by green corridors.  
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Site Location 
 

The main proposal for this dissertation will be 
located along the intersection between the new 
proposed North-South Road and the Odi stadium 
(Figure 30). Locating the intervention here has 
many practical advantages.  The new road 
affords a unique design opportunity where one 
can accommodate various resource and 
pedestrian flows towards the site. Stormwater 
capture and distribution, water purification and 
water reticulation functions will all be consolidat ed 
along this new spine including other functions such  
as urban food gardens and pocket parks.  

The functions, identity and overall purpose of the 
stadium is interrogated in the design of a new 
School Resources Hub that inhabits the intersection  
of the new road and the stadium. 

 

 

 

Figure 30 - Schools Recourses Hub location in Maste rplan. (Author, 2022).  

�
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The shackles of the White Elephant 
 

The Mabopane Odi stadium was constructed in 
the 1980’s as a modular kit of parts. The aim of th e 
stadium was to provide sporting infrastructure to 
the community in Mabopane and until the early 
2000’s it could provide seating for 55 000 people 
during sporting events. The construction of the 
Giants stadium in Shoshanguve, seven kilometers 
to the east of Mabopane, left the functions of the 
stadium redundant. The funds required for routine 
maintenance and security were no longer 
available and consequently the stadium stands as 
a decaying white elephant in the landscape that 
is slowly being picked clean by opportunistic 
criminals and drug users that sell whatever metal 
they can carry. 

The condition of decay can be attributed to the 
various ways in which the stadium is shackled.  The  
first way in which this is expressed is in the 
monofunctional nature of the stadium. The 
stadium is programmatically and spatially 
conceived as a monolithic sports event space 
(Figure 31) where the focus is solely placed on the  
viewer experience. Apart from the central field 
and running track, the entire stadium exists to 
serve the needs and movements of the viewer.  

 

 

Figure 31 - View from inside of the Odi Stadium, Ma bopane. 
(Author, 2022).  
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Secondly, the stadium is shackled in place. The 
stadium exists completely isolated from the fabric 
of Mabopane (Figure 32) even though four 
separate pedestrian entrances to the stadium 
exist. These entrances terminate abruptly in the 
landscape and  apart from the service road to the 
North West, are not connected to the existing 
pedestrian networks of Mabopane. This 
significantly reduces the number of visitors that 
can utilize the infrastructure during the day and 
provides the perfect environment for criminals to 
evade law enforcement at night.   

 

 

 

Figure 32 - View from northern pedestrian walkway t owards 
the Odi Stadium, Mabopane. (Author, 2022). 

 

Lastly, the fate of the stadium is shackled to the 
current condition of decay. Virtually every element  
in the stadium exhibits some form of decay (Figure 
33-35) and is most strongly expressed in the 
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secondary structural elements of the stadium such 
as the concrete seating elements and the 
elevated walkways. The primary structure of the 
stadium, that includes the concrete columns and 
steel beams, appear to be structurally sound.   

The decay we observe dictates the timeline in 
which we can act before the structure becomes 
too dangerous to retrofit. We therefore must 
decouple the fate of the stadium from decay by 
preemptively removing the most degraded 
elements whilst they can still be meaningfully 
reused. 

 

 

Figure 33 - Existing concrete seating 
elements (Author, 2022). 

 

 

 

Figure 35 - Depictions of decay in 
structural elements under Odi 
stadium, Mabopane (Author, 2022 ). 

Figure 34 - Existing concrete column structure (Auth or, 
2022). 
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Unshackling the White Elephant 
      

 

 

 

 

 

 

 

 

 

 

 

The unshackling of the stadium (Figure 37) is 
predominantly expressed in how various structural 
elements are removed to create opportunities for 
other programs to exist. The most obvious and 
most drastic change to the structure of the 
stadium is the removal of all the higher-level 
pavilions (Figure 36). These consist of concrete 
seating elements that are fixed to steel I-beams. 
The concrete elements will be removed and re-
used as landscaping elements. In total 900 
concrete seating elements will be removed 
totaling 15.7km in length. The ramps to the 
pavilions will also be removed.  
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Furthermore, individual concrete seating elements 
will be strategically removed on the eastern 
pavilion to maximize the natural light available 
under the pavilion. The result is a significantly 
reduced seating area (Figure 38) with clear sight 
lines into the stadium from the north and south.  

The western pavilions that are preserved represent 
the new Mabopane stadium that can 
accommodate up to 8000 patrons.  The eastern 
pavilion and the structural columns leftover 
accommodate the new school resources hub and 
transportation interchange.  
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This new spatial layout for the stadium (Figure 38)  
seeks to break the various shackles that 
perpetuate the stadiums current failures. The 
reduction in seating capacity focuses the stadium 
as a community-oriented gathering space. The 
reduced size and complexity aid in lowering the 
maintenance costs and upkeep whilst the leftover 
columns provide the structural framework in which 
other programs and buildings can be 
accommodated.  

 

 

Figure 39 - Proposal for the Mabopane Boulevard and  
proposed programs. N.T.S. (Author, 2022).  

The shackles of isolation are broken by connecting 
the stadium to the community with a new 
pedestrian and vehicular boulevard (Figure 39). 
This will require the construction of a new bridge 
over the Skinnerspruit and new stormwater 
infrastructure which will be utilized to harvest an d 
transport rainwater to various detention ponds 
throughout the site.  
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The boulevard will also accommodate food 
gardens, parks, and a transportation interchange. 
These interventions seek to integrate the stadium 
with the existing urban fabric of Mabopane and, 
most crucially, make the stadium accessible to the 
members of the community. The creation of the 
boulevard is a necessary first step in ensuring the  
success of any new programs or functions 
proposed for the stadium.  

 

Figure 40 - Programs proposed for the Odi Stadium, M abopane. N.T.S. (Author, 2022).  

The shackles of mono-functionality are cast aside 
by introducing the new Schools Recourses Hub 
(Figure 40) that includes a multifunctional indoor 
sports center and learning lab.  Retail spaces, 
workshops and informal trading areas are also 
proposed.  The stadium retains its core function, 
albeit at a significantly reduced capacity. The 
intention is to maximize the utilization of the 
precinct.  

New Indoor Sport 
Facility 

New Learning 
Lab 

New Soccer Field 

New Odi Stadium 

New Workshops 

New Workshops 

New Retail 

New Informal 
Trading 

New School 
Resource Hub 
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Lastly, the process of decay is unshackled from the  
perception of the stadium by virtue of the previous  
unshacklings. The physical connection of the 
stadium to the community and the subsequent 
dismantling and activation of the stadium by 
means of multifunctional programs and 
regenerative processes undo the effects of decay 
over time.    

Part 03 – Synthesis  

Consolidated design informants 
 

The spatial layout and architectural redesign of th e 
Odi stadium is informed by two key elements. The 
theoretical enquiry revolving around UGI and 
Regenerative Architecture and the process of 
unshackling. This is manifested at the intersection  of 
the new Mabopane boulevard and the remains of 
the Odi stadium where a physical, ecological, and 
temporal connection is explored.  

The construction of the new boulevard is the first step 
in unshackling which allows the opportunity for the  
proposed programs in the Odi stadium to emerge. 
The new boulevard and bridge, that include 
pedestrian walkways, pocket parks and a road 
network connect the community directly with the 
stadium thus breaking the shackles of isolation (see fig 
xx). This new route is designed as a green corridor tha t 
celebrates the ecology of the site and 
accommodates new stormwater infrastructure. 
Establishing the boulevard as part of the greater 
regenerative network creates a viable opportunity f or 
the proposed programs to be physically and 
ecologically integrated with the existing stormwate r 
and ecological systems within Mabopane.  

Concurrently the structural unshackling of the Odi 
stadium occurs. Concrete seating elements and 
suspended walkways are removed leaving behind a 
structural shell. The concrete seating is reused as  
urban furniture, planter beds, spectator seating an d 
sculptural elements across the site – initially explored 
in fig xxx. 

In the previous chapter the programmatic proposal 
encompasses the entirety of the Odi stadium. 
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However, the synthesis and design exploration will 
primarily focus on the spatial and technical 
development of the new multifunctional sports 
facility. The development of the multifunctional sp orts 
facility has been chosen to address the urgent need  
for sporting infrastructure by the six surrounding public 
schools that lack sufficient funds and resources to  
provide this infrastructure.  

The new sports facility acts as a catalyst project and 
a testbed for the spatial and technical development  
of the rest of the stadium. Locate where sports facity 
is with diagram.  

The project should integrate and expresses the desi gn 
principles of Regenerative Networks, Cross Function al 
Regeneration and Restorative Green-Grey 
Integration, synthesized from the theoretical 
investigation of UGI and Regenerative Architecture.  
The lessons learned will be applied and adapted to 
the remaining programs using a phased approach.  

 

Design Parameters 
 

The following conditions form a framework in which 
the multifunctional sports facility will be develop ed. 
Below are listed the core ideas that inform the des ign 
decisions that will be explored through a series of  
iterations:  

1. The building must form part of a Regenerative 
Network and promote the ecological 
rehabilitation and preservation of the site.  

2. The building must integrate green-grey 
infrastructure with the new urban corridor. 

3. The spaces within the building should be 
multifunctional and adaptable to allow for 
different programs to be accommodated. 

4. The building must employ rapid construction 
techniques and use materials that are 
lightweight and easily transported. 

5. The building must incorporate natural and 
artificial systems that enhance its efficiency, 
sustainability and resilience.  
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Two Skins – Building Concept  
 

Architect Ken Yang, one of the foremost 
theoreticians and thinkers in the world of green 
design, put forward the idea of the Eco 
skyscraper. The design would incorporate 
ecological functions such as stormwater 
harvesting, biodiversity, water purification and 
power production. 

 

 

Figure 41 - Diagram of planting and water systems in  Eco 
Skyscraper typology. Ken Yang 2018. 

 

His designs seek to integrate the biological and 
ecological systems (Figure 41) of the site into the  
processes and functions of the building. Yang 
adopts the expression of these systems in the 
façade of the building to create the spaces where 
humans and nature interact.  
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The building concept for the multifunctional sports  
facility follows a similar ethos to Yang in that it  
emphasizes the use and expression of ecological 
processes in the functions of the building. A cruci al 
difference, however, is that a greater emphasis is 
put on considering rapid construction techniques 
and other factors such as low running costs, 
multifunctionality and flexibility.  

These considerations are expressed in the creation 
of two distinct skins (Figure 43). The outer skin, also 
referred to as the biodiversity battery, which will  be 
an artificially constructed landscape, planted with  
unique plant species found in Mabopane. This acts 
as a biodiversity safeguard for the flora found on 
site and, as the plants mature and reproduce, can 
be propagated into the landscape. 

�������+!�
�������
�,�������-$�
���.��/��0��

�



���
�

The biodiversity battery (Figure 44) will 
accommodate rainwater harvesting and water 
purification systems alongside power production 
infrastructure. The outer skin will aid in regulati ng 
the indoor climate by acting as a heat barrier 
between the inside and outside.    

 

Figure 44 - Ecological skin concept diagram (Author , 2022). 

 

The inner skin (Figure 45) is primarily focused on 
creating a weather tight environment that exists 
within the constructed landscape.  This skin is 
translucent and will allow natural light to flood t he 
interior. The translucent skin encapsulates an open  
floorplan space that focuses on flexibility and 
adaptability. 

 

 

Figure 45 - Translucent skin concept diagram. (Auth or, 2022). 
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Design Development 

Design Iteration 01 

 

 

Figure 46 - Existing structural grid indicating col umns to be 
removed and new structural spans. (Author ,2022). 

The initial design process began by considering the  
existing structural grid that remains after the 
unshackling of the stadium as seen in figure 47. To  
accommodate the sizes and volume required by the 
new program, parts of the existing structure are 
removed and supported by new structural elements 
that achieve greater spans.  

 

 

 

 

 

 

 

 

 

 

 

 

Physical constraints were identified in the existin g 
structural grid, namely the repeating modular seati ng 
system made up of 4 precast concrete columns at 
various heights that are braced by I-beams (Figure 
47).  

Figure 47 - Seating module elements 
construction (Author, 2022). 
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The process of adapting the 
structural (Figure 48) grid 
starts with identifying the 
existing condition and 
parameters.  Programs are 
volumetrically placed within 
the existing column grid and 
structural elements to be 
removed are identified. The 
volumes are then bisected 
with two planes that 
indicate the height of each 
floor level. Voids are then 
cut into the plane to 
accommodate natural light 
and circulation.  

 

The perimeter dimensions of 
the combined programs are 
identified and result in a 
volumetric expression of the 
transparent skin that will be 
further developed. The 
basic volumetric 
requirements for the 
ecological skin are also 
identified for further 
development.  
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The northeastern corner is developed as a new 
entrance into the stadium which becomes a 
threshold between the urban corridor and the sport 
facility. Various forms of arrival and thresholds w ere 
explored (Figure 50). 

 

 

 

Figure 49 - Development of building interface with public square 
(Author, 2022). 
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Design Iteration 02 

 

In this iteration, two ideas were 
developed concurrently. The first 
was through analyzing and 
designing the most optimal 
spaces for ecological and public 
interactions to occur between 
the building envelope and the 
landscape. Junctions between 
interior and exterior spaces were 
identified as the most optimal 
opportunities for interaction. The 
first iteration began by exploring 
two thresholds. The second 
increased the number of access 
points and thresholds to provide 
more opportunities for 
interactions between the user 
and ecological processes. The 
third iteration results in multiple 
thresholds, achieved by pushing 
and pulling the form of the 
building as a gesture that 
encourages maximum 
ecological interactions 
throughout the building.  
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Figure 50 - Development of ecological 
interactions (Author, 2022). 

 

 

 

The second idea was to 
encapsulate the interior with a 
translucent skin (Figure 52). This 
skin maximizes the natural 
daylight and acts as a lightbox 
in the landscape during the 
evenings. The articulation of the 
skin was continually refined and 
resulted in a wall that has depth 
and variation in elevation.   

 

The ecological skin (Figure 51) is 
designed as an envelope 
surrounding the translucent skin. 
The main development in this 
skin was the incremental 
encapsulation of the translucent 
skin to accommodate a nursery, 
walkways and seating areas. 
Therefore, the area attributed to 
the ecological skin is generous. 
The result is an artificial 
landscape that fully 
encapsulates the transparent 
skin.  
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The multifunctional uses of the 
interior spaces (Figure 53) were 
further explored, in considering 
the desired hierarchy in the 
space and the development of 
thresholds. This resulted in a 
space that can exist in three 
distinct conditions. The 
controlled condition exists as 
the default configuration. All 
stacking doors and walls are 
closed. This condition facilitates 
the everyday functions of the 
facility and access is controlled. 
The building can exist in a semi-
controlled state where the 
stacking walls open to the 
adjacent public squares. The 
final condition is a completely 
open configuration. All access 
control is removed.  
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The relationship between building 
ecology and urbanity (Figure 54) 
were developed by ecologically 
and physically stitching the 
Mabopane boulevard, the urban 
square, and the new sports 
facility together. This is done by 
linking a new wetland system to 
the boulevard and sports facility. 
These wetlands will provide 
irrigation water for the various 
planting strategies and act as 
stormwater channels that will 
carry excess water downstream 
to a detention pond. 
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Figure 54 - Development of public square to interfa ce with the boulevard and sports facility. (Author,  
2022). 

Design Iteration 04 

 

All the systems were placed within the building. 
The wetland and water provisioning systems were 
designed for both functionality and as a space 
making strategy. (diagram)  Evaporative cooling is 
adopted as a strategy to lower the running costs 
of the building, further aided by passive ventilati on 
within the spaces. 
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Concept Design 
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Arrival 

 

The urban square defines the point of 
arrival in the scheme. The new 
wetland, gardens and trees planted 
create a comfortable microclimate 
surrounding the square whilst also 
serving as a didactic space where 
visitors can be educated around the 
ecological systems being utilized. The 
scale of the square provides ample 
space and place for gathering, 
leisure, exercise and connecting with 

one another. An Amphitheatre is 
provided, as well as an outdoor gym, 
public bathrooms, and seating areas.  

The arrival space is the most public 
space in the scheme and the 
entrances and paths to other 
programs are branched off from this 
central point. A continuous floor 
surface pulls one into the threshold of 
the new multifunctional sports facility.  

 

 

Figure 57 - Public square concept design. N.T.S. (A uthor,2022). 
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Entry 

 

The entrance of the sport facility 
forms the threshold between the 
exterior public space and the 
controlled interior space and is 
designed to accommodate different 
rates of entry and exit for different 
programs. The entrance is made up 
of a large stackable wall that opens 
spatially and visually to the square 
when large numbers of people are 
accommodated. A smaller entrance 
is provided for daily use. 

Upon entry, a security checkpoint 
mediates the threshold between public 
and private – primarily intended to 
create a safe interior environment for 
school children. The security 
checkpoint can also provide access 
control during large sports events, 
concerts, or be removed entirely to 
create a continuous floor surface from 
the public urban square to the interior 
of the multifunctional sports center. 

 

 

 

Figure 58 - Entrance foyer and security checkpoint concept design. N.T.S. (Author, 2022). 
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Ground Floor 

 

The ground floor is the 
most active and public 
plane in the building from 
where all other programs 
are coordinated. The user 
passes through the security 
checkpoint and arrives at 
the main circulation area 
and spill over space 
furnished with lockers and 
benches. From here, the 
user experiences the entire 
double volume of the 
space as they move past 
the multifunctional court 
and seating area. The user 
then arrives at a junction. 
This space 
accommodates a seating 
area, kiosk, bathrooms 
and access to the exterior 
sports fields.  

The ground floor also 
interacts with ecological 
systems. The new 
constructed wetland acts 
as a barrier between the 
new exterior sport field 
and the multifunctional 
sports center, whilst 
providing a comfortable 
microclimate and seating 
areas for spectators. There 
is a constant interaction 
between ecological 
processes and the user as 
they move through the 
space. This forms part of 
the Regenerative network 
of the building.  

 

 

�������2��
�5����#������������������
��'�(����-$�
� ��.��/��0  



���
�

First Floor  

 

This level is accessed by 
stairs and a ramp and is 
partially dedicated to the 
administrative spaces 
that coordinate and 
maintain the building’s 
functions and 
performance. A 
gymnasium and running 
track are provided with a 
separate public 
entrance. This is to allow 
members of the 
community to access the 
sporting infrastructure 
through a paid 
membership.  

The exterior spaces 
function as a nursery. This 
nursery provides the 
plants for the ecological 
skin of the building and 
functions as an 
ecological safeguard for 
the plants and species 
found on site. The plants 
produced by the nursery 
are continuously 
propagated in the 
surrounding landscape 
and green corridors. This 
aids in the ecological 
restoration of the site over 
time. The water runoff 
from this nursery, and the 
building in general are 
captured and channeled 
into the new wetland 
system on ground floor.   
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Second Floor 

The second floor is 
accessed through the 
main circulation route at 
the entrance of the 
building. This level is the 
most exposed to the 
elements and most 
programs occur outdoors. 
The user enters this space 
by moving past the 
evaporative cooler, 
water storage system, 
energy storage system 
and storerooms. One 
visually interacts with the 
artificial systems that 
support the building. The 
user then crosses the 
threshold between the 
interior service space and 
the exterior leisure area.  

The exterior area is 
programmed as a 
multifunctional sports 
court, seating area and 
sculptural garden. The 
sculptural garden 
incorporates the existing 
concrete seating 
elements as planters and 
seating spaces. This 
artificial landscape is 
connected to the water 
reticulation system and 
the water runoff is 
captured and channeled 
to the artificial wetland 
on the ground floor.   
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Design Technification 

Structure 

 

Primary 

To accommodate the 
proposed spatial layouts, a 
new structure must be 
inserted into the existing 
column grid.  

The new primary structure 
consists of premanufactured 
tubular steel trusses that are 
chemically bolted to the 
existing concrete columns 
and bolted to the existing 
steel I-beams.  

Secondary 

`The secondary structural 
elements consist of the new 
composite floors, a 
transparent skin, and exterior 
walkways. The composite 
floors and exterior walkways 
are supported by the new 
structural system. The central 
ramp and running track are 
suspended from the tubular 
trusses above to ensure the 
ground floor is free of 

structure.  

The transparent skin is 
constructed using light steel 
frame (LSF) and clad with 
corrugated polycarbonate 
sheeting on either side.  
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Materials 

 

Light steel Frame, Polycarbonate 
cladding, tubular steel, and the 
existing concrete seating. 

The materials chosen to construct the 
new sport facility are based on the 
need for rapid construction and 
reusability. The light steel frame 
elements are premanufactured, 
transported, and can be quickly 
constructed on site, the same is true 
for the tubular steel trusses and the 
polycarbonate cladding. These 
materials can be removed, 
reconfigured, and reassembled as 

opposed to wet construction 
processes that must be demolished. 
These materials can also be recycled 
through existing processes and 
reduces the amount of concrete used 
on site.  

The existing concrete seating elements 
are reused and reconfigured as 
seating elements, planters, and urban 
furniture. Seating elements that are 
unfit to be reused are crushed and 
used as an aggregate for the new 
boulevard.  
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Transparent Skin 

 

The transparent skin is designed 
to allow light to pass through 
whilst reducing the solar heat 
gain on the building. This is 
achieved by creating three 
distinct airgaps in the façade. 
The exterior airgap is ventilated 
to allow built up heat to 
dissipate and is covered with 
80% opacity corrugated 
polycarbonate sheeting.  90mm 
thick LSF structure frames the 
interior airgap on either side and 
is sealed with a transparent 
vapor barrier. The interior of the 
wall is cladded with 25% opacity 
white polycarbonate sheeting.   

The transparent skin has an R-
value of 16 
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Wetland System and Storage 

The new wetland system proposed 
for the site is connected to an 
artificial wetland and water storage 
area to the east. This system 
channels water from the 
Skinnerspruit at a rate of 0.5 m2/s. 
This system will provide a continuous 
flow of water to the new wetland 
system surrounding the indoor 
sporting facility. This first emerges in 
the urban square where the water 
flows through three large wetland 
pools. From here the water is 
channeled to a continuous flowing 
wetland system that separates the 
indoor sports facility and new 
outdoor sports field. Stormwater 
runoff, wastewater from gardening 
and grey water is channeled into 
the new wetland system. The water 
is further carried to two treatment 
ponds where the water is purified 
and is stored in a detention pond 
located to the west of the site. The 
water collected in the detention 
pond is pumped to the indoor sports 
facility where it is utilized for 
irrigation, toilet water and cooling.      
30 kl of water is stored on site.  

Potable water is created by 
purifying the stored water from the 
wetland further by using an 
industrial water purifier. This process, 
however, is costly to run and is 
intended as a backup system to the 
municipal water supplied and 
stored on site.  
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Ecological skin 

 

The ecological skin has two main 
functions. The first is to increase the 
biodiversity of the site. The buildings 
orientation and the surrounding 
stadium creates distinctive climatic 
areas around the building. The north 
and southwest walkways receive 
harsh sunlight in the afternoon. This is 
mitigated by planting endemic 
grasses, succulents, and aloes. The 
southeastern facades, which receive 
less light during the day, feature 
endemic shade loving plants and 
succulents. The ecological skin 
features various strategies for 
planting. These consist of planters 
constructed from the reused 
concrete seating elements, 
hydroponic systems, and green 
walls. These systems combine to 
create an artificial green landscape 
that wraps around the building and 
increases the overall biodiversity of 
the site.  

Secondly the skin functions as the 
primary strategy to reduce the 
amount of solar heat gain on the 
building. Shading panels, solar 
panels and large overhangs work in 
conjunction with the planted 
facades and transparent skin to 
maximize the amount of natural light 
inside the building whilst reducing 
the heat buildup.  

 

 

 

 

 

�������)��
������������� ����������
�4��-$�
���.��/ ��0�  



���
�

Synthesis 

 

By adapting the overall 
structural system and proposed 
skins, the resolution of the 
scheme is elucidated by a 
detailed section through the 
multifunctional sport courts, 
nursery, and wetland.  

The structural issues will be 
resolved in a series of detailed 
explorations that consider 
materiality, junctions, user 
experience and the overall 
design principles. Additionally, 
the design of the stormwater 
catchment, purification, and 
storage systems, which underpin 
the important ecological 
functions in the building will be 
explored through diagrams, 
calculations, and simulations, 
where applicable.  
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Technical section 

 

Figure 70 - Technical Section of Scheme. N.T.S. (Au thor, 2022) 
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Detail 01 

 

 

The first detail that is 
explored is the junction 
between the translucent 
skin, floor and soffit of 
composite floor. The 
transparent skin is made 
up of three distinct parts. 
The outer layer is designed 
to be ventilated reducing 
the heat gain on the wall. 
The two inner layers are 
designed as static airgaps 
that provides the 
insulation. The structure is 
thermally decoupled from 
the skin using thermal 
breaks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�������	3�
�(���������
�� �������
���
����#�4������ �
�#�������-$�
���.��/��0  



���
�

 

 

 

 

 

 

 

 

Figure 72 - Detail 01. Junction between floor, tran sparent skin, and exterior walkway. N.T.S. 
(Author,2022) 
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Detail 02 

 

The second detail explored, resolves 
the junction between the new 
composite flooring, tubular trusses, 
and exterior floors. The new tubular 
trusses span the distance between 
the existing concrete columns. The 
composite floor is supported by this 
new truss system. The transparent skin 
attaches to the soffit of the 
composite floor at each level.   

The tubular trusses are 200mm 
diameter and 1200 mm deep. These 
elements are prefabricated off site 
and rapidly assembled.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 74 - Detail 02. Junction between the composit e concrete 
floor, tubular truss, and translucent skin. N.T.S. (Author,2022) 
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Detail 03 

The last detail that is explored is 
the junction of the tubular truss, 
walkway, and slanted columns. 
These elements are tied together 
with a pinned connection. The 
tubular truss provides rigidity as it 
is chemically bolted to the 
existing concrete columns. A 
pinned connection is chosen as it 
echoes the connections for the 
suspended floors inside. 

 A mantis grid was chosen as a 
walkway that attaches to the 
new composite floor. This flooring 
system will allow light to 
percolate through whilst still 
providing dappled shade.  

 

 

 

 

Figure 76 - Detail 03. Junction between mantis grid  
flooring, tubular truss, and slanted column (Author , 
2022) 
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Model 
 

Follow the link or scan the QR 
code with your phone to view 
the 3D model of for the new 
multifunctional sports center 
and surrounds:  

https://twinmotion.unrealengin
e.com/presentation/J4m2QjZz
hQ_0503B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



���
�

 

Water Provisioning  
 

Water provisioning, capture, purification, and stor age 
is a critical strategy in the success of the scheme . The 
celebration of water and the ecologies that it 
supports is a key element in realizing the design 
principles of Regenerative Networks and Integrative  
Green-Grey restoration. Water collection and 
demand calculations were conducted, and they 
revealed that enough stormwater is collected to flu sh 
all toilets in the building and provide irrigation for the 
ecological skin as well as the new and existing spo rt 
fields.   For the purposes of this calculation the 
continuous flow of water supplied to the site by th e 
river system was ignored. This calculation only ref lects 
the amount of water that will be collected and stor ed 
through stormwater capture.  

 

 

 

Effective Rainwater Collection Area 

        

Surface 
Area 
(m2) 

Runoff 
Coefficient 

Effective 
Collection 
Area (m2) 

Polycarbonate 
Roofing 1738  0.8 1390.4 

Concrete 1800  0.8 1440 

Paving  5386  0.7 3770.2 

Planters 672 0.1 67.2 

        

Total collecting area (m2) 6667.8  
 

 

Figure 77 - Water provisioning calculations (Author , 2022) 
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Annual Rainwater Runoff Collection 

        

Month 
Average 
Rainfall 

(m) 

Total 
effective 
collecting 

area 
(m2) 

Total 
collection 

volume 
(m3) 

January 0.14  6667.8 933.5 

February 0.75  6667.8 5000.9 

March 0.8  6667.8 5334.2 

April 0.5 6667.8 3333.9 

May 0.01  6667.8 66.7 

June 0.007  6667.8 46.7 

July 0.003 6667.8 20.0 

August 0.05  6667.8 333.4 

September  0.2 6667.8 1333.6 

October 0.75  6667.8 5000.9 

November 0.1  6667.8 666.8 

December 0.11  6667.8 733.5 

        

Total runoff collected p.a. 22803.876  
 

Irrigation Demand 

              

Month 
Irrigation 

Requirements 
(m/m2/day) 

Days 
Irrigation 
Schedule 

Planted 
Area 
(m2) 

Efficiency 
Monthly 
Demand 

(m3) 

January 0.004  31 50% 7672 1.3 618.4 

February 0.004  28 50% 7672 1.3 558.5 

March 0.004  31 50% 7672 1.3 618.4 

April 0.004 30 100% 7672 1.3 1196.8 

May 0.004  31 100% 7672 1.3 1236.7 

June 0.004  30 100% 7672 1.3 1196.8 

July 0.004 31 100% 7672 1.3 1236.7 

August 0.004  31 100% 7672 1.3 1236.7 

September  0.004 30 100% 7672 1.3 1196.8 

October 0.004  31 50% 7672 1.3 618.4 

November 0.004  30 50% 7672 1.3 598.4 

December 0.004  31 50% 7672 1.3 618.4 

              

Annual Irrigation Demand m3 10931.1  

Figure 78 - Water provisioning demand calculations (Author, 2022). 



���
�

 

 

Occupancy Occupants 
Active days 

per week 
Occupancy/Day 

Multifunctional Sport 
Court 375  7 2625 

Gymnasium 50  7 350 

Admin  15  5 75 

        

Total occupants per week 3050  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sanitary Fixture Flow Rate 

WC 4l/Flush 

Urinal 1.7l/Flush 

Sanitary Fixture 
Uses per 
day per 
person 

Annual 
consumption  

W/C 1.3  5773.04 

Urinal 2 3774.68 

      

      

Annual Demand m3 9547.72  

Month Irrigation WC Urinal  

Total 
monthly 
demand 

(m3) 

January 618.4  481.087 314.557 1414.0 

February 558.5  481.087 314.557 1354.2 

March 618.4  481.087 314.557 1414.0 

April 1196.8 481.087 314.557 1992.5 

May 1236.7  481.087 314.557 2032.4 

June 1196.8  481.087 314.557 1992.5 

July 1236.7 481.087 314.557 2032.4 

August 1236.7  481.087 314.557 2032.4 

September  1196.8 481.087 314.557 1992.5 

October 618.4  481.087 314.557 1414.0 

November 598.4  481.087 314.557 1394.1 

December 618.4  481.087 314.557 1414.0 

          

    Total monthly demand (m3)  20478.8 

Figure 79 - Water provisioning calculations consoli dated demand (Author, 2022). 
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Cumulative Balance Y01 

          

Month 
Supply 
(m3) 

Demand 
(m3) 

Balance 
(m3) 

Cumulative 
Balance 

January 933.5  1414.0 -480.5 -480.5 

February 5000.9  1354.2 3646.7 3166.2 

March 5334.2  1414.0 3920.2 7086.4 

April 3333.9 1992.5 1341.4 8427.8 

May 66.7  2032.4 -1965.7 6462.1 

June 46.7  1992.5 -1945.8 4516.3 

July 20.0 2032.4 -2012.4 2504.0 

August 333.4  2032.4 -1699.0 805.0 

September  1333.6 1992.5 -658.9 146.1 

October 5000.9  1414.0 3586.8 3732.9 

November 666.8  1394.1 -727.3 3005.6 

December 733.5  1414.0 -680.5 2325.1 

          
  
 
          

Cumulative Balance Y02 

          

Month 
Supply 
(m3) 

Demand 
(m3) 

Balance 
(m3) 

Cumulative 
Balance 

January 933.5  1414.0 -480.5 2805.6 

February 5000.9  1354.2 3646.7 6452.3 

March 5334.2  1414.0 3920.2 10372.5 

April 3333.9 1992.5 1341.4 11713.9 

May 66.7  2032.4 -1965.7 9748.3 

June 46.7  1992.5 -1945.8 7802.5 

July 20.0 2032.4 -2012.4 5790.1 

August 333.4  2032.4 -1699.0 4091.1 

September  1333.6 1992.5 -658.9 3432.2 

October 5000.9  1414.0 3586.8 7019.0 

November 666.8  1394.1 -727.3 6291.8 

December 733.5  1414.0 -680.5 5611.2 
 

 

Figure 80 - Cumulative balance of water harvesting volumes (Author, 2022). 
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SBAT Report 
 

 

According to an initial 
sustainability analysis, utilizing the 
SBAT (Sustainable Building 
Assessment Tool), the proposed 
intervention has a SBAT rating of 
3.6/5.  The building excels in 
areas of Water management, 
bio-capacity and education but 
is negatively impacted by the 
lack of community sourced 
resources and partial 
involvement of the local 
economy.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SB4 
Environmental, Social and 
Economic Performance Score   

Environmental  3.6   
Economic 3.2   
Social  4.1   
SBAT Rating 3.6   
        
SB5 EF and HDI Factors Score   
EF Factor 3.6   
HDI Factor 3.9   

    
SB6 Targets Percentage    
Environmental  73   
Economic 63   
Social 83   

    

Figure 81 - SBAT report of the Multifunctional indo or sport 
facility (Author, 2022) 
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Part 04 - Critical Reflection 

The Unshackled Elephant 
 

The main enquiry of this dissertation is in finding  
possible ways in which UGI and Regenerative 
architectural principles can be utilized to create civil 
infrastructure. This was explored in proposing vari ous 
interventions at different scales. The urban framew ork 
highlights the need for a wholistic development 
strategy that focuses on greenways and pedestrian 
comfort. The urban framework also provides the init ial 
ecological rehabilitation strategies for the system s 
identified on site.  
 
The Mabopane Masterplan mainly focuses on the 
process of unshackling and the connection that is 
created between the community in Mabopane, the 
new Odi stadium precinct and the surrounding 
ecological processes. Finally, the design for the 
multifunctional indoor sports facility showcases ho w 
architecture can integrate and benefit from 
ecological systems, expressed predominantly in the 
development of the wetland system and the 
ecological battery.  
 
The outcomes of the dissertation show that utilizin g 
UGI and Regenerative architecture to create 
sustainable interventions is not only possible, but  
necessary for the sustainable development of the Od i 
stadium precinct.   

Unshackling process 
 

It was clear from the initial site visits that the Odi 
stadium would first have to undergo a process of 
change before one could start adapting it to addres s 
specific need. The process outlined for the 
unshackling of the stadium is therefore a fundament al 
first step in reimagining the stadium.  
 
The modular nature of the stadium and the existing 
structural grid was highly influential in creating 
architectural form.  The resulting architecture 
emphasizes modularity, disassembly and rapid 
construction, echoing the principles of the origina l 
stadium’s construction.  



���
�

Regeneration  
 

The outcomes of this dissertation focus heavily on the 
ecological regeneration of the site and although th e 
multifunctional sport facility addresses a social i ssue, 
this dissertation does not explore the benefits of 
introducing social and economically regenerative 
systems. This should be further explored in the pha sed 
development of the site.  
 

Process and tools:  
 

The initial design process relied heavily on the us e of 
3D modelling tools to explore design iterations and  
represent progress. This was a deliberate decision 
taken early in the process to facilitate the ease i n 
which the outcomes of this dissertation can be shar ed 
and experienced online. This decision, however, 
would prove to be detrimental in rapidly iterating and 
exploring design ideas. This was remedied by 
reverting to hand drawn sketches and only utilizing  
the 3D modeling tools for representation purposes. 

 

Future explorations:  
 
 

This dissertation has relied on a layered approach to 
creating solutions. Each scale of intervention rely ing 
on the previous. Consider the proposed wetland 
system. The urban framework requires the 
rehabilitation of the main Skinnerspruit and the 
creation of detention ponds in the landscape. The 
masterplan connects these interventions to where 
they are utilized and developed in the sketch plan.  If, 
for some reason, the detention ponds are not 
created the rest of the scheme will be unviable. 
Future explorations should therefore explore smalle r 
scale interventions that do not necessarily rely on  the 
successful implementation of an entire scheme.  
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