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PREFACE

Having lived in Johannesburg’s Central Business District for the 
past five years, I have been constantly confronted with an un-
settling reality: despite the presence of a waste management 
company, the inner city’s streets are often littered with rubbish. 
My curiosity was further piqued by the presence of a group of 
individuals who, almost ritualistically, would be seen pushing trol-
leys laden with waste across the city, primarily from the north to 
the south. These individuals, though performing an essential yet 
unglamorous role, seemed to be marginalized and undervalued 
by society.
As I delved deeper into this issue, it became clear that the prob-
lem extends far beyond the urban landscape and into the landfills 
that serve Johannesburg. Reports have indicated that the city is 
nearing a critical shortage of airspace for waste disposal. This 
realization sparked a vision of a different reality one where these 
informal waste reclaimers could work in concert with the govern-
ment in a more structured and formalized capacity, collaboratively 
addressing the waste crisis while fostering public awareness and 
education.
This research emerged from a desire to explore the feasibility of 
this vision. Through architecture, I seek to investigate how we 
might bridge the gap between informal waste reclaimers and 
formal waste management systems, leveraging design as a tool 
to address the waste management challenges facing Johannes-
burg.
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Johannesburg, a dynamic and rapidly 
expanding city, it has been one of the 
most remarkable urban centers in the 
world since the discovery of gold in 
1886. As a relatively young major city, 
Johannesburg has continually attracted 
a growing population, which has signif-
icantly increased demand for essential 
resources such as food, water, energy, 
housing, and other necessities. 

This unprecedented urban growth has 
placed immense pressure on the envi-
ronment, particularly with regard to waste 
generation and management. As the 
city has urbanized, the volume of waste 
produced has surged, while the capacity 
and availability of space for waste dis-
posal have diminished, leading to severe 
environmental and public health issues.

The inner-city streets of Johannesburg 
are increasingly marred by visible waste, 
a direct result of the city’s landfills reach-
ing their maximum capacity and signif-
icant amounts of waste no making it to 
landfills due to inefficiencies in the waste 
management system. This situation has 
exacerbated the challenge of maintaining 
clean and healthy urban spaces, as the 

existing waste management infrastruc-
ture struggles to cope with the rapid 
increase in waste production.

This research aims to explore the relation-
ship between formal and informal waste 
management systems, with a focus on 
empowering informal waste reclaimers. 
focusing how architecture can bring 
about a positive social and economic im-
pact whilst tackling waste management 
problems faced by the city of Johannes-
burg. 

The study emphasizes the role of waste 
management techniques that prioritize 
the empowerment of informal waste re-
cyclers, a marginalized group of individu-
als who play a crucial yet often underval-
ued role in the city’s waste management 
ecosystem. These informal recyclers, 
who operate throughout Johannesburg, 
are integral to the recycling process but 
frequently face challenges due to their 
informal status and lack of support.

The site for proposed research in  Sowe-
to, South Africa, a prominent area within 
Johannesburg, selected for its relevance 
to the informal recycling community and 

the potential for impactful architectural 
intervention.
The creative component of this research 
involves translating the collected data 
into a defensible architectural proposal. 

This proposal aims to integrate waste 
management solutions with communi-
ty empowerment strategies, offering a 
practical and innovative approach to 
addressing the waste management crisis 
in Johannesburg. By bridging the gap 
between informal and formal recycling 
systems, the proposed design seeks to 
enhance the efficiency of waste manage-
ment while improving the working condi-
tions and status of informal recyclers.

ABSTRACT

Fig 02: Waste pickers pulling trollys load ed with recyclable materials 
(Sibeko, S. 2020)
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The concept of recycling is not a novel inven-
tion; it has been a part of human civilization 
since ancient times. From the Roman civili-
zation, which repurposed bronze statues into 
new sculptures, to the present day, where re-
cycling has permeated societal consciousness 
more in theory than in practice, the ebb and 
flow of recycling practices have responded to 
the environmental challenges of each era. 

The 18th century Industrial Revolution marked 
a significant shift in society, necessitating a 
rapid adaptation to a new, fast-paced lifestyle 
driven by capitalism. The relentless pursuit of 
efficiency and mass production led to a con-
sumerist culture, demanding extensive ex-
traction of natural resources. This insatiable 
appetite for consumption resulted in severe 
environmental degradation, primarily through 
massive carbon emissions.

In August 1995, LIFE magazine published an 
article with the now-vaguely-sinister, then-cel-
ebratory title, “Throwaway Living.” The idea, it 
seems, was that humans had entered a kind 
of wanton Golden Age, when cleaning up after 
ourselves was just one more quaint waste of 
time, and tossing more and more of our used-
once items into the trash was another sign of 
modernity’s relentless ascendancy over the 
drudgery of the past. ( Cosgrove, B:2014) This 
mentality of disposability has significantly 

contributed to the environmental crises we 
face today.

In recent decades, the rise of environmental 
movements in response to global warming has 
popularized the 3R’s waste management strat-
egy: Reduce, Reuse, Recycle. The hierarchy 
of the 3R’s emphasizes that recycling should 
be a last resort, following reduction and reuse. 
Despite some skepticism regarding the effica-
cy of recycling, especially claims of it being a 
diversion tactic by big oil companies, it remains 
an essential practice in addressing today’s en-
vironmental challenges.

While the waste crisis may not seem like a di-
rect architectural problem, it is a global dilem-
ma that can be mitigated through policy and 
design. Implementing policies that penalize 
companies for producing non-recyclable mate-
rials and rewarding environmentally conscious 
practices is crucial. Architecture also plays a vi-
tal role in this effort. By incorporating the princi-
ples of reduce, reuse, and recycle into building 
design, architecture can contribute to a more 
sustainable world and educate society about 
responsible waste management.

The pervasive “throwaway living” mentality 
reflects a broader issue in human behavior, 
where items of perceived lesser value are 
discarded without consideration. This attitude 
extends to the marginalized individuals in the 

recycling industry, known as waste pickers, 
reclaimers, and trolley pushers. Often unedu-
cated, unskilled, and driven by unemployment, 
these individuals play a crucial role in the re-
cycling process yet remain unrecognized by 
authorities and formal industries.
This research aim’s to design a recycling fa-
cility focused on the empowerment of informal 
waste reclaimers in Soweto, south Africa in 
order to bring about a positive social and eco-
nomic impact whilst tackling waste manage-
ment problems faced by the city of Johannes-
burg.

Theoretical Lense through which to view this 
research work will be constructed through a set 
of principles and ideas used by a contempo-
rary Ghanaian artist named El Anatsui. These 
principles will be supplemented by the theory 
of circular economies, and Placemaking theo-
ry. All this is meant to aid in the development 
and conceptualization of the physical architec-
tural makeup of this kind of place or building 
we’re trying to reimagine. 

INTRODUCTION

Fig 03: A man, woman and child toss “disposable” items into the
air ( Stackpole.P .1955)
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1 Research Design
The research design for this study is both qualita-
tive and quantitative, incorporating a mixed-meth-
ods approach to provide a comprehensive under-
standing of the waste management challenges 
faced by informal waste reclaimers and the poten-
tial architectural solutions. The qualitative aspect 
involves in-depth interviews, observations, and 
case studies to gather rich, detailed data on the 
experiences and perspectives of informal waste 
reclaimers, and stakeholders. The quantitative as-
pect includes structured questionnaires, surveys, 
and statistical analysis Manucipal data on waste 
issues to quantify the extent of waste management 
issues and the impact of potential interventions.

1.1 Data Collection Methods
Interviews and Questionnaires 

Structured questionnaires will be distributed and 
In-depth interviews will be conducted with various 
stakeholders, including: Professionals in the waste 
management industry,
NGOs and organizations working in waste man-
agement and recycling
These interviews aim to gather detailed insights 
into the challenges faced by informal waste re-
claimers, the effectiveness of existing waste man-
agement systems,& the potential for architectural 
interventions.

Photographs

Photographic documentation will be utilized to 
capture the current state of the chosen project site 
and its surrounding buildings, providing a compre-
hensive understanding of the context. The  data 
gathered through this method will inform relevant 
design decisions for the potential recycling hub in 
Soweto 

Literature Reviews

A comprehensive review of existing literature on 
waste management, informal recycling, and sus-
tainable architecture will be conducted. This in-
cludes academic papers, policy documents, re-
ports, and case studies. The literature review 
will help to contextualize the research within the 
broader body of knowledge and identify best prac-
tices and theoretical frameworks.
Case Studies

Several case studies of successful recycling hubs 
and waste management systems from around the 
world will be analyzed. These case studies will pro-
vide practical examples of how similar challenges 
have been addressed in other contexts and inform 
the design of the proposed recycling hub in Sowe-
to.

1.2 Data Analysis Techniques
Qualitative Data Analysis

Qualitative data from interviews, and observations 
will be analyzed using thematic analysis. 

Quantitative Data Analysis
Quantitative data from the city of Joburg statistic 
will be analyzed to inform decision making pattern-
ing to the project.

Mapping and Site Analysis

Geospatial analysis tools such as GIS (Geograph-
ic Information Systems) will be used to map waste 
generation and disposal patterns in Soweto. This 
includes identifying hotspots of waste accumula-
tion and mapping the locations of informal recy-
cling activities. Site analysis will involve assessing 
the physical and social characteristics of potential 
sites for the recycling hub, including accessibility, 
proximity to waste sources, and community needs.

1.3 Mapping and Site Analysis
GIS Mapping

GIS technology will be employed to create detailed 
maps of the site, including:
Analyzing the accessibility of waste collection 
points and recycling facilities.
Identifying local recycling facilities with the area.
These maps will provide a spatial understanding of 
waste management challenges and inform the site 
selection for the recycling hub.

Site Analysis

Potential sites for the recycling hub will be as-

sessed based on various criteria, including:
Proximity to waste generation sources
Accessibility for informal waste reclaimers
Availability of space for recycling activities
Potential economic and tourist attraction of the site 
Site visits and will be conducted to gather detailed 
information about each potential site, including 
physical conditions, infrastructure, and dynamics.

3.5 Ethical Considerations
Ethical considerations are paramount in conduct-
ing this research, the following ethical principles 
will be adhered to:

Informed Consent
All participants will be provided with detailed infor-
mation about the research, including its purpose, 
methods, potential risks, and benefits. Informed 
consent will be obtained from all participants be-
fore data collection begins.

Confidentiality
The confidentiality of participants will be strict-
ly maintained. Personal information will be an-
onymized, and data will be stored securely to pre-
vent unauthorized access for the duration of the 
research and deleted afterwards.
Respect for Participants 

METHODOLOGY
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Theoretical outline
This research project is grounded in a hierarchy 
of interconnected theoretical frameworks that in-
form the design of a recycling facility aimed at 
bridging the gap between informal and formal 
waste management systems in South Africa. At 
the core of this investigation is the theory of circu-
lar economies, which serves as the primary lens 
through which the architectural intervention is 
conceived. Supplementing this are the works of El 
Anatsui and contemporary African art, which offer 
a unique perspective on the transformation of dis-
carded materials into valuable resources. Finally, 
the theory of placemaking is employed to ensure 
that the design fosters inclusivity and communi-
ty engagement, countering the exclusionary ten-
dencies of hostile architecture.  
         
By progressing through these three theories—
from the broad systems thinking of the circular 
economy to the artistic and cultural lens of El 
Anatsui’s work, and finally to the socially-focused 
approach of placemaking—this research devel-
ops a comprehensive framework for addressing 
both the environmental and social challenges of 
waste management in South Africa through archi-
tectural intervention.
 

Theories 

Key words 

intersections( commonalities) 

connection type 01 

connection type 02

Legend

Fig 05: Nexus: Visual showing connections & hierarchy
of thoeories( Author,2024))
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Fig 15:Art Instillation made
out of recycled materials
titled “ Stress world)
(El Anatsui,2012)
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Fig 26: Wate Reclaimers in a Land fill
 (Otieno,B. 2022)
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Fig 27: landfill Truck (Elliot C,2023)
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Fig 28: Waste Management history (Author,2024)
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Fig 29: Waste Management history (Author,2024)
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Fig 30: Waste Economy (Author,2024)
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Fig 31: Female waste reclaimer  pushing trolley
(Moeti K,2021)
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Fig 32: Tshepo’ s story from the Waste picker integration guideline for South Africa:
(Department of Environment, Forestry and Fisheries and Department of Science and Innovation,2024)

33: Dipiction of
tshepo and his friends
(Author,2024)
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Fig 34: Thabisile’ s story from the Waste picker integration guideline for South Africa:
(Department of Environment, Forestry and Fisheries and Department of Science and Innovation,2024)
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Fig 35: Avarage composition of joburg Manucipal waste (Rickshow trade and investment,
2023)
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Fig 37: The Health Environmental impact of plastic waste disposal in south african
townships composition of joburg Manucipal waste (Adeniran,A,2023)

Fig 36:Mountain of plastic waste (Snowden S.2020)
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Fig 38: Initial design conceptual 
sketch showing the relationship 
between the market and the
recycling facility
(Author,2024)
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Fig 39:The Sunset Park Material Recovery Faczility (Nikolas k,2014)

Fig 40:Site plan (Author ,2024)

Fig 42:Circulation flow (Author ,2024)
base image by (Nikolas k,2014)

Fig 41: Recycling facility (Author ,2024).
base image by (Nikolas k,2014)
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43:Education & admin block(Author,2024) 
,base image by (Nikolas k,2014)

46: Section (Author ,2024) ,
base image by (Nikolas k,2014)

47: digram showing public and private
interface via a bridge that connects the admin
block and the recycling facility (Author ,2024)

44:Ground floor plan, Education & admin block(Author,2024) 
,base image by (Nikolas k,2014)

45:First floor plan, Education & admin block(Author ,2024)
,base image by (Nikolas k,2014)
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48: Fig 45:copen hill_outside view
(Ghinitoiu L , no date)

Fig 50:Seed dispersal_ illustration
(SLA Architects , no date)

Fig 49:Park diagram_ Arial View.
(SLA Architects , no date)

Fig 52.Climbing wall
(Hjorth, M,no date)

Fig 53. section ( Author,2024)
base imageby(Unknown,no date)

Fig 51: Running loop, rendering.
(SLA Architects ,2016)
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Fig 54-55. EcoArk, street view ( Wang L, 2017)

Fig 56. Polibrick Pannel Construction ( Author, 2017),
base drawing by ( Miniwiz, 2017)

Fig 57. Image Showing building materiality,  ( Miniwiz, 2017)

Steel

Plastic

Concrete

Bamboo
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SITE ANALYSIS
Site selection
Site history
Climate
Micro site analysis
Viability report

Fig 58. Map of Orlando, soweto ( Author, 2024)
base map from (google earth,2024)
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Fig 59.Global Map (author,2024)
(base map from ArcGis)

Fig 60. Map of South Africal (author,
2024) (base map from ArcGis)

Fig 61. Gauteng Map (author,2024)
(base map from ArcGis)

Fig 62. Map of Johannesburg (author,2024)
(base map from ArcGis)
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Fig 63. Map of Johannesburg, showing Landmarks 
(author,2024), base map from (google earth,2024)

Fig 64.FNB stadium
(Unknown, no date)

Fig 65.Hector Peterson Memorial.
(Unknown, no date)

Fig 66.Nelson Mandela’ s house
(Mason H, no date)

Fig 67.Orlando Stadium
(Unknown, no date)

Fig 68.Soweto Towers
(Unknown, no date)
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National road
Majour road
something

Tertiary road

Bus stop

Taxi Rank

Train Station

Fig 69: Roadnetworks (Author,2024)
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Name            : ECOARK
Typology      : :Exhibition Hall
Operators    : Taipei Expo Park
Location      : Taipei, Taiwan
Architect     : Miniwiz
Year            :2010 

The Eco-park designed by Miniwiz is a strong 
embodiment of circular economy principles 
while also drawing inspiration from El Anat-
sui’s approach to reimagining waste. The 
façade, crafted from discarded plastic, trans-
forms waste into a valuable and high-per-
forming architectural feature, filtering light and 
providing thermal regulation. The materials 
maintain high value and structural integrity, 
ensuring both aesthetic appeal and long-term 
durability. 
 
A notable aspect of the design is the use of 
modular interlocking panels made from recy-
cled plastic bottles. Modular design, a funda-
mental principle of the circular economy, is 
prominent here. It allows for flexible assembly, 

Fig 70.Recycling facilities (Author,2024)
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Fig 71.Site connectivity and buffers
(Author,2024)
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Fig 72.Joburg Miners
(Author,2024)
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Fig 72.Joburg Miners
(Author,2024)
Fig 73.Site Pedestrian foot paths
(Author,2024)

Fig 74.Section along Chris Hani road
(Author,2024)
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Fig 72.Joburg Miners
(Author,2024)
Fig 75.Wind directions
(Author,2024)

Fig 77.Precipitation levels
(Author,2024)

Fig 78.Rainfall
(Author,2024)

Fig 76.Solar paths
(Author,2024)
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Fig 79. Site Flood Lines
(Author,2024)

Fig 80.Highrachy of views
(Author,2024)

Fig 81-84.Site Images
(Author,2024)
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Fig 85.Old Olando station 
(Unknown,no date)

Fig 86.Old Olando station 
(Unknown,no date)

Fig 87.Old Olando station 
(Unknown,no date)
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Fig 88-95.Site Images (Author,2024)
base map from (Goggle Maps)
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Fig 96.Olando dam,Site plan (Author,2024)
base map from (Goggle Maps)

A_Restricted powerlines and transformers

Fig 97-100.Old Orlando power staton, site images
 (Author,2024)

B_Abandoned building

C_Abandoned building D_Abandoned building



54

Fig:101-109.Old Orlando 
power staton, site images
 (Author,2024)

E_Abandoned building F_Abandoned building F_Brick wall G_Concrete wall Fence H_Abandoned Building

I_Abandoned building J_Abandoned building K_Abandoned building L_Abandoned building
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M_Abandoned Building N_Abandoned Building

Q_Dimolished building rubble

O_Abandoned Building P_Abandoned Building

Fig:110-116.Old Orlando 
power staton, site images
 (Author,2024)
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Fig:117.Soweto canoing club (Unknown, no date) Fig:118..Soweto canoing club (Unknown, Fig:119..Soweto towers(Unknown, no date)

Fig: 122.Soweto canoing club (Unknown, no date)Fig:121.Orlando  Dam (Unknown, no date)Fig:120.Soweto canoing club (Unknown,no date) 
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Fig 00:  Proposed sites

Fig:123. Illustration of the viability 
report overview (Author,2024) 
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Fig:124. Orlando dam site plan (Author,2024) 
Retrieved from google maps.

Fig:124. Diagram illustrating the 
inception stage(Author,2024) 

Fig:125. Diagram 
illustrating the 
planning stage 
(Author,2024) 
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Fig:126. Site zoning diagram (Author,2024) 
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Fig:127. Diagram 
illustrating the 
implimentation 
stage 
(Author,2024) 
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Fig:128. Diagram illustrating 
the project cashflow 
(Author,2024) 
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Fig:130-142. Plastic recycling 
process 
(Author,2024) 
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CHARRET
(PAPER RECYCLING EXPERIMENT)

1)                                                       2)                                                     3)                                                     4)                                                           5)                                                        6)                                                                                                    7)                                  

8)            

Fig:143-151. Paper recycling 
process 
(Author,2024) 

Create mould Paper sorting Paper shredding Paper pulp  Refined paper pulp with 
blender

 Paper Moulding  Removed mould onto a 
dry cloth

Final recycled paper 
product
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Fig:152. Initial Conceptual sketches
(Author,2024) 
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Fig:153. Conceptual diagram_showing the 
Illustrating the project’s urban responce 
strategy
(Author,2024) 
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Fig:154.Initial Conceptual sketches
(Author,2024) 
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Fig:155-157.design itteration plans.
(Author,2024) 
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Fig:159.Initial Conceptual sketches
(Author,2024) 

Fig:158. site plan
(Author,2024) 
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Fig:161.Initial Conceptual sketches
(Author,2024) 

Fig:160.Site Axo_ showing project 
program and contex
(Author,2024) 
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Fig:162.Recycling facility Ciculation 
diagram
(Author,2024) 
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Fig:163. Initial Conceptual sketches
(Author,2024) 
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Fig:164. Recycling Facility section
(Author,2024) 

Fig:165. Callout detail showng modular design of the recycling facility
(Author,2024) 

Fig:167. Gabion wall detail_plan
(Author,2024) 

Fig:166. Gabion wall detail_Section
(Author,2024) 

Fig:169. Gabion wall reference image
(Unknown,no date) 

Fig:168. Gabion wall supports,reference 
image
(Unknown,no date) 
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Fig:170. BOX Gutter detail
(Author,2024) 

Fig:172. Initial Conceptual sketche, box gutter
(Author,2024) 

Fig:171. Initial Conceptual sketche, box gutter
(Author,2024) 



77

Fig:173. Recycle plastic,Shading system 
detail
(Author,2024) 

Fig:174.  Concetual Recycled plastic,Shading 
system 
(Author,2024) 

Fig:175.  Shading pannel reference 
(Unknown,no date) 
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FINAL DESIGN

Fig 176. Project 3d render_Arial view ( Author, 2024)
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Fig 179. Diagram 
showing project’s urban 
responce strategy ( 
Author, 2024)

Fig 178. Design options for the Modullar addapeble 
satilite waste collection structure:( Author, 2024)

Fig 177. Render showing courtyard of the waste collection satilite structures 
( Author, 2024)



The shading screens are inspired by 
 El Anatsui”s recycled  bottle cap tapes-
tries.The vibrant colours symbolizes this 
idea of rebirth and renewal (resurgence), 
with the recycled materials bieng given a 
new life and the waste reclaimers allong 
side the immediate community bieng 
given opportunities to learn, earn and 
create.

80

Fig 182. Shading system 
concept ( Author, 2024)

Fig 180. Arial view of the 
project in context 
( Author, 2024)

Fig 181. Site programetic layout
( Author, 2024)
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Fig 183.Site plan
          ( Author, 2024)
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Fig 184.key plan
             ( Author, 2024)

Fig 185.Ground floor plan
             ( Author, 2024)



Fig 186.key plan
             ( Author, 2024)

Fig 187.Floor plan       
showing waste reclaimer 
movement in the facility 
( Author, 2024)

Fig 188.Section_sorting 
area boudary wall detail( 
storages)
( Author, 2024)

Fig 189.Waste reclaimer rest area
( Author, 2024)

Fig 190.Waste reclaimer Rest area, 3d Axo
( Author, 2024)

The movement of the waste reclaimer  divided between two 
saces which are the production spaces ( sorting area, weighing 
station & cashier zone) and rest areas ( ablutions and the pri-
vate courtyard). The producion spaces are the spaces that are 
aligned with assiting the waste reclaimer to earn money and 
are spaces foer them to refres and socialize .

The waste reclaimer rest area is centrelized within the layout, 
to celebrate their contributions within the waste management 
industry. The bridge connects the public/visitors to the recycling 
facility (formal waste management system) for educational 
purposes. This is the only access point that allows visiors to 
see the entire process without interupting the daily production 
activities in the recyclying plant

Recycled
plastic

steel

Bridge

Gabion wall
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Fig 192.Recycling Facility Perspective view
( Author, 2024)

Fig 191.key plan
             ( Author, 2024)

Fig 193.Floor plan  showing 
waste movement from our satalite 
collection points( Author, 2024)

Fig 194.Floor plan showing waste 
movement into recyclables & final 
retail products( Author, 2024)

Fig 195.Floor plan showing waste 
movement of non-recyclables and 
byproducts out of the facility
( Author, 2024)

Fig 196.Floor plan showing waste 
movement of Visitors, through 
an acces bridge between admin 
block and recycling facility
( Author, 2024)
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Fig 197.key plan
             ( Author, 2024)

Fig 198.Call out detail A
( Author, 2024)

Fig 199.Call out detail B_Box gutter
( Author, 2024)

Fig 200.Section AA
( Author, 2024)
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Fig 201.key plan
             ( Author, 2024)

Fig 202.South elevation (chris hani road)
( Author, 2024)

Fig 203.Admin block_Floor plan
( Author, 2024)

Fig 204.Shaded walk way_perspective
( Author, 2024)

Fig 205.Courtyard_perspective
( Author, 2024)

Fig 206.Courtyard_perspective
( Author, 2024)
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Fig 207.key plan
             ( Author, 2024)

Fig 208.Maker’s space_Floor plan
( Author, 2024)

Fig 210.Maker’s space_Courtyard
( Author, 2024)

Fig 211.Maker’s space_Courtyard
( Author, 2024)

Fig 209.Makers space,program 
diagram
( Author, 2024)

Roof

Artist 
studios

conference rooms
(in between)

ground
floor

Fig 212.Gabion wall detail_Section
( Author, 2024)

Fig 213.Gabion wall detail_plan
( Author, 2024)
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Fig 214.key plan
             ( Author, 2024)

Fig 215.Recreation zone and Accomodation_plan
( Author, 2024)

Fig 217..Recreation zone perspective
( Author, 2024)

Fig 218.Recreation zone perspective
( Author, 2024)

Fig 219.Section 
BB
( Author, 2024)

Fig 216.Recreation zone perspective
( Author, 2024)
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88



89



90



Fig 220-222.
Final exhibition 
models
( Author, 2024)
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