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Abstract

This study responds to the effect that current food production has 
on the natural environment, by researching urban systems and 
ecosystems. In reaction to the findings, a new food production 
system and the urban buying and retail culture are investigated. 
A food market and hydroponic production building is designed 
to serve as an alternative to the supermarket and conventional 
food production. 

Hierdie studie reageer op die uitwerking wat huidige voedsel 
produksie op die natuurlike omgewing het, deur stedelike stelsels 
en ekostelsels te bestudeer. In reaksie op die bevindings word 
‘n nuwe voedsel produksie stelsel en die stedelike koop-en-
verkoop-kultuur ondersoek. ‘n Varsprodukte mark en hidropo-
niese produksie-gebou word ontwerp om ‘n alternatief te bied 
vir die supermark en konvensionele voedselproduksie.

>> Abstract 

 
 
 



Growing urban ecosystems: a food market in Menlyn 

3

Vir my Skepper en Kompas, Jesus Christus, dankie vir talent en krag.

Vir my ouers, dankie vir onwrikbare geloof in my vermoëns en ondersteuning.

Vir Grové, dankie vir liefde, begrip en moed inpraat, elke dag.

    

Dankie Marga vir puik leiding, insig en tyd.

Dankie Jacques vir baie tyd, waardevolle insette en die ekstra myl.

 
 
 



4

Full dissertation title:  Growing Urban Ecosystems: a Food Market in Menlyn

Submitted by:   Fransa van Zyl (Ms)
Student number:  25035615

Study leader:   Marga Viljoen(Ms)
Course coordinator:   Jacques Laubscher (Dr)

Degree:    Master of Architecture (Professional) 

Department:   Department of Architecture
Faculty:    Faculty of Engineering, Built Environment and 
    Information Technology
University:   University of Pretoria

Project summary 
Programme:    Food market and production 
Site description:    Precinct within the boundaries formed by Garsfontein    
    Road, Atterbury Road, Genl. Louis Botha Avenue     
    and Lois Avenue
Client:     The City of Tshwane
Users:     Commuters of the new proposed Gautrain station, 
    businesspeople of the area and the general public

Site location:    Erf 68, Menlyn
Address:    c/o Mercy, Frikkie de Beer and Amarand Roads, 
    Pretoria, South Africa
GPS Coordinates:   S 25 47’09.7 E 28 17’00.0

Architectural 
theoretical premise:   Researching a new food production system and the buying and   
    retail culture
Architectural approach:  Primarily the development of a food market, secondarily    
    the creation of productive landscapes in the     
    area and hydroponic food growth
Research field:   Environmental potential

 
 
 



Growing urban ecosystems: a food market in Menlyn 

5

In accordance with Regulation 4(e) of the General Regulations 
(G.57) for dissertations and theses, I declare that this thesis, which 
I hereby submit for the degree Master of Architecture (Profes-
sional) at the University of Pretoria, is my own work and has not 
previously been submitted by me for a degree at this or any oth-
er tertiary institution.

I further state that no part of my dissertation has already been, 
or is currently being, submitted for any such degree, diploma or 
other qualification.

I further declare that this dissertation is substantially my own work. 
Where reference is made to the works of others, the extent to 
which that work has been used is indicated and fully acknowl-
edged in the text and list of references.

The dissertation is 14 155 words long (excluding the scanned 
items).

                        
Fransa van Zyl

 
 
 



Growing urban ecosystems: a food market in Menlyn 

7

Chapter 1:  Introduction       8
1.1.   An Urban Food System    11

1.2.   Mimicking Ecosystems in Urban Food Production? 12

1.3.   The Proposed Project    13

1.4.   Problem Statement    16

1.5.   Research Questions     16

1.6.   Programme     16

1.7.   Importance of Project     17

1.8.   Project Aims     17

1.9.   Research Methods    17

Chapter 2:  Research and Response      18
2.1.   Background and Rationale   20

2.2.   Theory: Ecosystems/Ecomimesis   20

2.3.   Supermarket Culture    22

2.4.   Urban Food Production   22

2.5.   Research:  Current and New Food Systems 24

2.5.1.   Fresh Food Retail    24

2.5.2.   Current Fresh Produce Retailers  24

2.6.   Urban Open Spaces    26

2.7.   Agriculture, Mass Production and 

         Resource Exploitation    26

2.8.   Productive Landscape Typologies  28

2.9.   The Design Imperative    31

   

Chapter 3:  Context and Framework   32
3.1.  Routes and Landmarks in Macro Scale Environment 36

3.2.  Pedestrian Routes and Micro Scale Environment 38

3.3.  The  “Shopping Mall” Concept   40

3.4.  Linking Courtyards    42

3.5.  Climate      44

3.6. Current Land Use    44

3.7. Current and Proposed Traffic   44

3.8. S.W.O.T. Analysis    45

3.9.  Existing Frameworks:    45

3.9.1.  Menlyn Node Development Objectives  45

3.9.2.  Menlyn Maine Development Framework  45

3.10. Proposed Group Framework Guidelines   46

3.10.1. Accessibility    46

3.10.2. Pedestrian Movement   46

3.10.3.  Storm Water Management    46

3.10.4.  Street Furniture    49

3.10.5.  Landscape Guidelines   49

Chapter 4:  Precedent Studies   50
4.1.1.  Food Lover’s Market     52

4.1.2.  Boeremark     54

4.1.3.  Tshwane Fresh Produce Market   56

4.1.4.  Hazel Food Market     58

4.1.5.  Market Hall      60

4.1.6.  Santa Caterina Market   62

4.2.  Comparison     64

Chapter 5:  Design Development   66
5.1.  Project Description    69

5.2.  Development  of building form   70

5.3.  Form Development around Courtyard  71

5.4.  Micro Scale Conceptual Site Design  72

5.5.  Plan Development    75

5.6.  Phase 1 Conceptual Form and 

        Floorplan Development   75

5.7.  Structural and Spatial Precedent Study  76

5.8.  Structural Development   77

5.9.  Factors of Influence in Successful Market Design 80

5.9.1.  Location     80

5.9.2.  Market Layout    81

5.9.3.  Market Infrastructure    83

5.10.  Cash System     83

5.11.  Hydroponics     84

5.12.  Productive Landscapes   86

Chapter 6:  Design    88
6.1.  Groundfloor Plan   90

6.2.  List of Accomodations   93

6.3.  Elevations    96

6.4.  Rendered Section   98

6.5.  Materials    100

6.6.  Green Strategies   102

6.7.  Passive Design   104

Chapter 7:  Technical Resolution  107
7.1.  Floor Plans    109

7.2.   Structural Composition   112

7.3.   Structural Calculations   114

7.4.   Sections    115

7.5.   Detailed Design   118

Chapter 8:  Conclusion   127

List of Illustrations    128

References    130

 
 
 



8

This chapter introduces the author’s theoretical argument, 
followed by real-world problems that led to the proposed 
programme.  Urban systems and its shortcomings inspire this dis-
sertation.  A short introduction to food systems and retail casts 
light on the project aims and objectives.  
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Introduction

“The significant problems we face today cannot be solved by 
the same level of consciousness that created them”. –  Albert 
Einstein (1946)

The human population is less knowledgeable than desired in the 
field of sustainability.  In the 21st century, agriculture should be in-
tegrated into the fabric of the city.  This dissertation will cast light 
on the cultivation, procession and distribution of food within ur-
ban areas, and the creation of continuous interaction between 
the fresh food production system and the living system. The goal 
of this dissertation is to discover new and rediscover old ideas on 
more successfully sustainable cities and food production within 
the urban realm.  

Opposed to Modernist architecture from the 20th century, which 
drew inspiration from the machine, I believe future architecture 
should draw its standards and insight from the natural world.  

The vision for Pretoria is to become a more sustainable city, and 
accommodate more sustainability-conscious citizens.  Research 
is necessary on how to promote the growth of more sustainable 
urban systems and nodes.  Architecture does not have to guard 
against change, or be wasteful, but should adapt to the chang-
ing man-made natural environment.  Ways in which the urban 
environment could be adapted in order to respond more sen-
sitively to the realities of global warming, should be discovered.   
By introducing a fresh produce market and an urban farming 
ecosystem, this study will show the intertwining of humans and 
the natural environment.  Even in an urban context it is necessary 
to allow sustainable growth and coexistence.  

When food is produced closer to the user, within the urban con-
text, a new buying culture could be started.  An alternative to 
the supermarket need be implemented into our cities to give 
urban citizens the opportunity for a healthier life, more towards 
nature.  The implementation of fresh food markets throughout 
our city removes the divide between humans and nature, also 
the social divide between different groups in our society could 
be minimised, as food markets are platforms for interaction and 
community building.  

>>1:  Current urban system/cycle.  

>>1:  Introduction
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1.1.  An Urban Food System

Our current food system is slowly starting to change, not so much 
on remote farms that still provide us with the majority of our food, 
but in cities, neighborhoods and towns. This is a good change, 
and we as designers should support this change. In the publi-
cation ‘Farmers’ markets: the small business counterrevolution 
in food production and retailing’(2006: 6), Alan Cameron states 
that food production can be woven into the fabric of our cit-
ies by using open green spaces as productive landscapes, and 
rooftops as farmland. This is a revolution that is providing all ur-
ban citizens with an important safety net where they can grow 
some nourishment and income for themselves and their families. 
Moreover it is providing an oasis for the human spirit where urban 
people can gather, preserve something of their culture through 
produce and foods, and teach their children about food and 
the earth. The revolution is taking place in small gardens, under 
railroad tracks and power lines, on rooftops, at farmers’ markets, 
and in the most unlikely of places. It is a movement that has the 
potential to address a multitude of issues: economic, environ-
mental, personal health, and cultural(Cameron, 2006: 6).

This revolution is slowed down and killed by the supermarket 
culture.  Supermarkets have immense power over the way we 
grow, buy and eat our food. They are shaping our environment, 
our health and the way we interact socially. This situation has 
remained unchallenged because consumers have been sucked 
into supermarket lifestyles; persuaded that the opportunity to se-
lect from four different brands of cubed carrots at eight in the 
evening represents choice and value.  However, the tide may 
be turning.

Currently more people realise that the produce bought from the 
local supermarket is untraceable. They search for the word ‘or-
ganic’ on any fresh product.  By personal experience, this word  
somehow immediately enjoys superiority over the average pack-
et of carrots.  Where did it come from? How was it grown? What 
pesticides and insecticides were used, or was it grown organical-
ly? When one buys one’s vegetables and fruit directly from a lo-
cal farmer, not only will one know the answers to these questions, 
but one will also contribute to minimising the carbon footprint by 
buying locally.

Unease about the real cost of our daily bread is spreading among 
consumers.  As consumers and designers we must start looking at 
alternative sources.  An urban food system that has the agen-
da to guide the development of a sustainable and integrated 
system of food production, processing, distribution, marketing, 
consumption and waste management in an urban landscape, 
might be an answer.  According to Grimm(2009: 8), food produc-
tion must be included into the daily activities of all community 
residents through recreation and communal gatherings.  
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1.2.  Mimicking Ecosystems in Urban Food Production

When looking at ways of introducing a healthy and effective 
food system, a good theoretical foundation should inform the 
design and proces.  Nature can be mimiced, as nature has what 
is needed to function properly.  The theory of drawing inspiration 
from nature is termed Biomimicry.  

In this dissertation inspiration will be gathered from nature’s eco-
systems, and the way that the City of Tshwane’s urban systems 
could relate to it.  Refinement of urban systems, with design deci-
sions taken carefully, could contribute towards changing these 
systems to become more like ecosystems.  Current systems in our 
city are open ended: food is brought in from afar, and wastes 
are disposed of locally.  By discovering the missing link in urban 
systems, we can close systems to become urban ecosystems.

According to statistics, 80% of the world’s population will be liv-
ing in cities by the year 2050. “Africa is projected to more than 
double its population by 2050.  While Africa is still predominantly 
rural, much of coming growth will be in urban areas – from 294 
million in 2000 to 742 million in 2030.” (Mc Keegan, 2010)  The 
impact this should have on cities like the City of Tshwane, will be 
more far-reaching than one would think.  Food will be one of 
the issues related to this, together with a higher concentration 
of CO2  emissions.  These factors should be taken into account 
when designing buildings in urban areas, such as the proposed 
food market.  

The missing link in urban systems, that I propose to investigate, 
is what happens between waste disposal and food production.  
Inputs and outputs of the urban system should be linked so that a 
closed system can be created.  (See illustrations 2 and 3.)  

>>2:  Broken Urban systems. Inputs and Outputs.  

>>1:  Introduction
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1.3.  The Proposed Project

The chosen site for this proposed food market is within the bound-
aries formed by Garsfontein Road to the south, Atterbury Road 
to the north, Genl. Louis Botha Ave. to the east and Lois Ave. as 
the western boundary.  

The focus is on daily fresh food supply for pedestrian users of the 
Green Precinct, business people from the Menlyn business node 
and commuters that use the new public transport node.  Pro-
duce will be sold at the proposed fresh produce market.   The 
aim is to reduce vehicular distances travelled by farmer suppliers 
outside Gauteng, and to create closer communities within this 
area.  

This urban food system integrates live, work, and play into the 
activities of a productive landscape.

A multi billion rand ‘green-city’ precinct development is also situ-
ated within the above-mentioned boundaries. A mixed-use de-
velopment is proposed to be housed in this precinct, with retail, 
housing and office opportunities.  A newly proposed intermodal 
transport interchange development is envisioned for this pre-
cinct, off which the involved fresh food market will feed, reason-
ing that this will become an energy node in the City of Tshwane.  
Anticipated users of this precinct would be:  pedestrians, working 
class and business class, people of the low- and high income 
bracket of the population of Pretoria.  
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>>1:  Introduction
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1.4.  Problem Statement

Current urban systems do not allow for food production within 
the urban realm.  An alternative to food production and super-
market buying needs to be researched and introduced to allow 
for a more sustainable urban environment, better social commu-
nities and a sustainable local economy.  

1.5.  Research Questions

In this dissertation, the following research questions need be an-
swered:  

•	 Does the incorporation of productive landscapes into the 
urban realm create a more sustainable city?

•	 Will this fresh food market feed positively off the transport in-
terchange node closeby?  

•	 Can an intervention like this revitalise and regenerate the 
environment?

1.6.  Programme

Marketplace

Fresh produce production (hydroponics)

Bakery and butchery

Restaurants and ‘slow-food’ take aways 

Fresh produce packaging area

24-hour activity outdoor space

Educational facility for street vendors

>>1:  Introduction
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1.7. Importance of Project

• To instigate interaction between buyers and sellers,  
 opposite to supermarket buying.

• To create a sense of community between the whole  
 hierarchy of users, by introducing courtyard spaces for  
 social interaction.

• To establish relationships between urban dwellers.

• To widen people’s view on life – turn life towards   
 nature / organic living.

• To create a sense of ownership – allotment gardening  
 (productive landscapes).

• To create the opportunity for all age groups, income  
 groups,  institutions, businesses and schools to become  
 entrepreneurs.

• The market should replace the artificial, impersonal, un- 
 sociable supermarket outings with natural, sociable  
 and personal experiences.

• It should showcase sustainability and a greener life and   
 raise awareness.

1.8.  Project Aims

The food market intervention should

• provide a platform for a life more towards nature;

• create spaces to inspire community gatherings;

• provide a platform (market) for entrepreneurs to sell   
 produce / food;

• inspire community involvement through productive  
 landscapes;

• provide safer areas by means of passive surveillance –  
 active productive landscapes; and

• establish specific relationship/community building op- 
 portunities for users.

1.9.  Research Methods

Research will be done by the study of precedents.  Little informa-
tion is available on market design, but there are a few markets 
that could be used as precedent studies to inform design deci-
sions.  These markets will be visited in order to see how they func-
tion.  Theoretical resources like books and published works will 
be consulted for agricultural background.  As urban farming is a 
relatively new concept, there is not an abundance of examples 
of urban farms that are already built, and in a complete ‘off the 
grid’ state, but loads of research and prototype research designs 
have been done.  These are valuable information resources.  
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In this chapter, research and its findings are discussed, to inform 
solutions to the problem statement in Chapter 1.  Urban food sys-
tems and its flaws are researched in more detail to create a bet-
ter understanding to what is needed for change.  Retail trends 
and shortcomings are discussed to have better insight in its social 
implications.  A new food system is proposed to be implemented 
in this area, complementing urban agriculture and open space 
management.  Finally, a design task is formulated to address all 
the relevant issues. 
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2.1. Background and Rationale

A general ignorance about the availability of food is found in 
areas like Pretoria East where resources like food seem inexhaust-
ible.  By growing fresh produce locally, within the urban areas, 
awareness could be raised about how, where and when crops 
are grown and the production techniques involved.   

Urban agriculture (in as much as it produces food), increases 
food availability and contributes to the overall urban food sup-
ply. 

In food production, three main sustainability issues can be high-
lighted:

•	 food shortages in developing countries

•	 unhealthy eating habits, little fresh produce

•	 CO2  emissions by importing produce from far away

Urban farming tackles all three issues. It could relieve strain on the 
worldwide food supply, potentially driving down prices. The influx 
of fresh vegetables increases the basic health of the population, 
and the closer to home you shop for fresh produce, the smaller 
the impact on your environment will be.

2.2.  Theory: Ecosystems/Ecomimesis

Nature is local and doesn’t create waste.  And we need to learn 
how our local ecosystems have adapted to their environment to 
radically change the way we design everything.     
-  Owings & Merrill, CASE, Serengreenity

When designing a building like a fresh produce market and the 
surrounding urban area in the study area, Menlyn, it should be in 
harmony with nature, learning from nature and respecting na-
ture.  These objectives can be found when studying the theory of 
Biomimicry, which was chosen as one of the fundamental design 
and research generators for this dissertation.   

The biomimicry theory is based on the concept of the buildings 
we live and work in, designed to function like living organisms, 
specifically adapted to place, which means that this interven-
tion should have the ability to draw all of its requirements for en-
ergy and water from the surrounding sun, wind and rain.           

‘Ecological design theory – by nature of the interconnected and 
holistic characteristics of the earth’s ecosystems – affects all as-
pects of human activity that have an impact on the natural en-
vironment.’  (Yeang, 1995:viii)

Urban ecosystems are the cities, towns, and urban strips con-
structed by humans.  This growth in the urban population and 
the supporting built infrastructure has affected both urban envi-
ronments and areas which surround urban areas. 

Urban system fail:  Food are brought into the city from distant 
locations, but wastes are disposed locally.

>>2: Research and response  
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Ecosystems have no waste. Everything is recycled within. Thus by 
imitating this, our built environment will produce less waste. Most 
of the emissions and products are continuously reused, recycled 
within and eventually reintegrated with the natural environment, 
in tandem with efficient use of energy and material resources. 
Designing to imitate ecosystems is ecomimesis (Yeang, 2006:22). 

The proposed food market will form part of the missing link within 
this system, within this area of Pretoria East, by producing food 
and reusing wastes.  The growth of fresh produce in open spac-
es within the urban area creates productive urban landscapes, 
which bring food closer to the user.   This assists in minimising the 
gap between food production and waste or outputs, by reusing 
building waste.  

>>5:  Urban systems.  >>6:  Building systems
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2.3.  Supermarket Culture

Being urban citizens means little free time, valuable time lost in 
traffic, busy lifestyles and buying food as time-effectively as pos-
sible.  The supermarket is the only resort for busy urban citizens, 
however this might not be the best option.  The arrival of the 
supermarket has changed consumers shopping habits as well 
as the shopping experience.  Consumers can get all their shop-
ping in a ‘one-stop shop’. Whereas shopping may have once 
been a fairly sociable experience in the market place or small 
independent shopping outlet, communication between super-
market shoppers is kept to a minimum by their deliberate design 
which emphasizes efficient circulation of shoppers and exposure 
to a wide range of products. The separation of employees from 
customers contributes further to low rates of social interaction.  

With the continuous new developments of shopping malls 
around every second corner, we are losing a focal point for 
community life and a place for meaningful interaction between 
people of different classes, cultures, ages and lifestyles.  Many 
supermarkets have lately started to mimic the idea of indepen-
dent deli-style food counters with ‘expert’ sales people. This, 
however, can in no way replicate the sense of community cre-
ated at fresh produce markets, nor the level, range and quality 
of employment(Haese & Van Huylenbroeck, 2005: 99).

These social issues can be addressed by the introduction of more 
fresh produce markets within the City of Tshwane, which means 
that consumers, the urban inhabitants, might have a higher qual-
ity of life and create a new sense of community within the study 
area and between all citizens.  Age, gender, class and culture 
will no longer be the divide between the inhabitants of the City 
of Tshwane.

As published in the South African lifestyle magazine House and 
Leisure (Issue 154), the ‘market movement’ is becoming more 
popular, even though it is still far from a main stream food trend: 
“Markets are the new malls”; “The ‘market movement’ is a reac-
tion to confined, commercial, artificially lit, air-conditioned shop-
ping centers and is in line with the international trend towards 
meaningful living. An antidote to malls, markets offer a laid-back, 
sociable outing. Plus they provide the opportunity to buy from 
small, specialised stores that offer great products…” (Buiten-
dach, 2007:123)

2.4.  Urban Food Production

A healthy urban food system means a healthy and sustainably 
growing community that is economically, environmentally and 
most importantly a socially productive community.  New food 
production strategies should be applied in the study area, for 
example on the ample open roof spaces on existing buildings, 
open spaces within urban areas and also in local gardens.   These 
principles can include various aspects:

•	 local food production

•	 regional supply

•	 eat ‘local’ and ‘slow’ foods initiatives

Marketing food directly from producers to consumers, so circum-
venting the ‘middlemen’ in the food supply chain, has many 
potential benefits. For consumers, direct marketing initiatives are 
providing people with locally grown, fresh, healthy and, in many 
cases, organic food at affordable prices. Through buying locally 
grown produce, consumers are giving their support to local pro-
ducers as well as helping to revitalise local economies.

Local suppliers such as spaza shops could not meet this demand, 
thus creating the need for a mechanism that meets the afore-
mentioned demand.  This led to the rise of supermarkets.  

Urbanisation and the possibility for supermarkets to provide a 
wider variety of food at lower prices have contributed greatly 
towards the rapid rise and growth of supermarkets. Supermarket 
development is strongly correlated with the increase in popu-
lation growth and industrial development.  As the population 
increased in size, the demand for processed food increased. 
(Reardon, 2003:1142)

>>2: Research and response
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>>7:  Current food production.   

>>8:  New urban food production  (this is not a factual diagram, but conceptual)  
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2.5.  Research:  Current and new Food Systems

2.5.1.  Fresh Food Retail

By personally visiting different food retailers, an interesting com-
parison was drawn between the social and physical environ-
ment of supermarkets and farmers’ markets in the City of Tsh-
wane mainly.  On the semantic differential, the farmers’ markets 
were perceived as more  friendly,  personal,  rural,  smaller, and 
happier settings than were the supermarkets.  More than three- 
quarters of the supermarket shoppers arrived alone while at the  
farmers‘ markets, more  than three-quarters arrived in the com-
pany of others.  Interaction counts showed a similar number of 
conversations in the two settings but more social and informa-
tional encounters at the farmers’ markets.  The lack of extended 
interaction in supermarkets is seen as a function of its social or-
ganisation, relatively low density, and traffic-dominated archi-
tectural layout(Sommer, 1981:13).

>>9-14:  Current fresh produce retailers.   Table 1:  Personal retail experiences.  

Below is a matrix of results after visiting the three main fresh food 
retailers.

2.5.2.  Current Fresh Produce Retailers

Supermarkets – Checkers, Spar, Pick ‘n Pay, Woolworths, 
Shoprite(these include convenience stores eg. Kwik Spar, Wool-
worths Food Stops).

Fresh produce supermarket – Fruit & Veg, local fresh produce 
retailers (eg. Housewives Market), Fruit Spot. 

Fresh- and slow-food markets – ‘Die Boeremark’, ‘Hazelwood 
Food Market’,  ‘Irene Market’.

>>2: Research and response
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2.6. Urban Open Spaces

In the Tshwane Open Space Framework(OSF) Volume 3, pub-
lished in November 2005, a strategy for urban open spaces within 
Tshwane has been formulated.  The proposed food market will 
be dependent on open spaces for the production of fruits and 
vegetables.  The Open Space Framework informed the disserta-
tion and has direct relation to it.  

Based on the OSF, a few important guidelines were formulated 
for this specific project:

•	 reactivating open spaces

•	 creating high quality environmental spaces through agricul-
tural gardens

•	 designing a world class market and facilities for fresh pro-
duce production and retail

•	 incorporating placemaking strategies, for example courtyard 
spaces, to the precinct framework, to encourage communi-
ties to form 

•	 developing agricultural activities to activate deserted open 
spaces by means of passive surveillance, which will result in 
safer pedestrian routes through suburban and business areas

•	 providing healthier food options provide for better personal 
health and wellbeing

These factors will aid in creating an environmental awareness 
and responsibility within the study area.  Incorporating the OSF 
structuring principles into an urban design project like the new 
food market, will help us conserve our green areas.  The OSF en-
courages interconnected green spaces and the intervention 
can possibly do this by creating productive landscapes that all 
connect to the intervention site in some way, even if it is not phys-
ically.  Current open spaces in the area do get used, but only 
by a few pedestrians.  Placemaking of green areas make these 
areas  more desirable for users(Tshwane, 2005: 2-3).

2.7.  Agriculture, Mass Production and Resource Exploitation

When research is done on fresh food production within urban ar-
eas, it is valuable to have a look at agriculture and food produc-
tion, in its current state, and the issues it brings forward.  Agricul-
tural production has changed drastically over the past couple 
of decades with food production increasing rapidly due to new 
innovative technology, mechanisation of agriculture, increases 
in chemical use and specialisation.

Supermarket cheap food policies put local producers at a dis-
advantage because they cannot compete with produce from 
areas where land or labour costs less. Long distance transporta-
tion of food produces vast amounts of pollution, requires exces-
sive packaging and use of chemical preservatives, uses up large 
amounts of non-renewable fossil fuels and thus contributes sig-
nificantly (and needlessly) to climate change (Freemantle, 2008: 
15). 

The above-mentioned issues in agriculture and food production 
can be almost eliminated when fresh food is produced within the 
urban realm.  The new food market can contribute in minimising 
resource exploitation, only by producing food closer to the con-
sumer.  Growing food organically reduces the use of chemicals 
and pesticides.  This food production landscapes will not harm 
ecosystems or biodiversity in the Menlyn area. 

>>16:  Urban open spaces – proposed productive landscapes.  

New Market Site

>>2: Research and response
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New Market Site
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27>>22:  Proposed productive landscapes within context of Menlyn area.  

New Market Site
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2.8.  Productive Landscape Typologies

2.8.2.  Private Residence Garden

Private residence owners could supplement 
their vegetables and fruits with those they 
grow in their own yard, or sell at the market.  

>>23:  Productive landscape typologies.  
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2.8.1. Food Boulevard

Instead of walking along a busy street and a 
harsh building edge, pedestrians could fol-
low a food boulevard and become part of 
the production process. The food boulevard 
would create a safe route for pedestrians 
and children.

>>2: Research and response
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2.8.3.  Urban Farm

The urban farms would be placed in vast 
open spaces in the urban realm, and might 
become city parks with bike trails, wildlife 
areas, playgrounds, and active recreation 
fields and courtyards. As part of these activi-
ties food production would be intermixed in 
the web of activities. 

2.8.4.  Allotment/Community Garden

Community/allotment gardening on the mar-
ket site and surrounding areas would allow in-
dividuals to work and socialise together while 
working on each other’s plots, creating an in-
come.  

2.8.5.  Institutions

Institutions like Glen High School might provide 
services to the community including begin-
ning farmer training, home food processing 
classes etc, and raise funds by supplying the 
market with produce.

Glen High School

Menlyn Park

Community courtyards and 
communal gardens

Atterbury Road
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Conclusion  

After researching the specific food retail and food growth as-
pects of urban systems, a conclusion was made that this market 
could contribute on three levels:  environmentally, socially and 
economically.  Through designing a food market and instigating 
the growth of fresh produce in urban areas, this could have a 
good influence on our overall urban landscape.   

>>24:  Urban market.  

>>2: Research and response
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2.9.  The Design Imperative

This urban food system will be commercially productive and will 
incorporate open spaces, parks and community gardens into its 
network.

The new food market and activity node should create a founda-
tion for the marketing of products within the urban food system.  
This food node or fresh food market is important to the urban 
food system because it becomes a centre were products with-
in the urban food system can be marketed to the greater city 
population. The greater city population is now in close proximity 
because of the new transport interchange node next door.  Out-
door markets, retail facilities, performances, nightlife activities 
and other commercial activities should be located at this node 
because this is now an  intersection of circulation. Diverse nodes 
and markets can create an active streetscape at every hour.

Aside from the physical and productive sectors of the current 
food system, food access and health serious concerns both in 
the country and city. There are very few points of food access 
for community members.  Local pedestrians, community mem-
bers and businesspeople of the area are dependent on Menlyn 
Park Shopping Centre for buying food and this limits variety.  The 
new food market will create a platform for marketing for any pro-
ducer.   

This fresh produce market should contribute to the face-to-face 
ties between producers and consumers and should be seen as a 
central component of the local food system. The trust and social 
connection will characterize the new food market, and distin-
guish the local food system from the global food system.

Buying healthy food should be a pleasurable experience to all, 
so market layout and design should be refined to offer exactly 
that.  The market should be accessible to all to buy and sell pro-
duce.  The market will not be an informal market, but very well 
structured to create easy and even flows throughout.  Commu-
nal and social gatherings should be possible, where food can be 
enjoyed together within the market and in the park.  

The market building should offer easy access to and from the 
new transport interchange building.  Stopover times should be 
used to buy food or have a quick bite.  Visible building systems 
and circulation, from within and outside the market building, 
should create an honest and easily understandable building.  

It should be possible to move market stalls around within and 
to the outside of the market to rearrange spaces according to 
needs.
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In this chapter, a study is done on the macro and micro scale 
context, to get an informed understanding of the study area.  
According to the findings, a framework is proposed in which the 
proposed project will function.  As the study area is in the initial 
phase of major new developments, this framework could set a 
standard for all new development in the precinct and adjoining 
areas, creating a quality urban environment.  
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Context+Framework
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>>3:  Context and framework
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>>25:  Location
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3.1.  Routes and Landmarks in Macro Scale Environment

>>3:  Context and framework
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3.2.  Pedestrian Routes and Micro Scale Environment

>>3:  Context and framework
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39>>27:  Main pedestrian route and interventions.

 
 
 



40 >>28:  Mall principles applied to framework.

3.3. The  “Shopping Mall” Concept

The “shopping mall” concept is one of the most successful com-
mercial property models, and a building type which has a signifi-
cant impact on  everyday urban life.  Mall designs must respond 
to user needs, climate, design and planning trends. A mall, in es-
sence, mimics a market by appropriating the old functions and 
packaging them into an experiential, air-conditioned utopia 
(Beceri, 2004:2). In a traditional market or the downtown street 
where shops densely line the street, you stroll along the tiny al-
leys, and come into contact with other people, public amenities 
and institutions, for everything in the public realm is woven into 
the same urban fabric. 

These faux urban marketplaces (malls) try to achieve the same 
effect but they do so by privatising public space and putting 
all these elements in a fenced area independent of everything 
outside of it.  Shopping malls mimic what people want from ur-
ban life.  As this eastern region of Tshwane is known for the vast 
amount of shopping malls, successfully attracting urban users by 
the thousands, shopping mall design principles guided the Men-
lyn Framework for this scheme.   

>>3:  Context and framework
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1.  Brooklyn Mall - 115 000 m²
2. Waterkloof Corner – 8 620 m²
3. Hillcrest Boulevard – 8 240 m²
4. Greenlyn Village Centre – 8 900 m²
5. Menlo Centre – 4 100 m²
6. The Hillside – 2 584 m²
7. Hazelwood – 5 550 m²
8. Club Shopping Centre – 2 250 m²
9. Waterkloof Rand Centre – 4 000 m²
10. Newlands Plaza – 4 270 m²

11.   Menlyn Park Shopping Centre – 120 000 m²
12.   Menlyn Retail Park – 19 200 m²
13.   Waterglen Park Shopping Centre – 12 128 m²
14.  Glenwood – 2 100 m²
15.   Lynnwood Bridge Retail – 15 000 m²
16. Glenfair Shopping Centre – 14 800 m²
17. Lynnridge Mall – 15 870 m²
18. Gift Acres – 8 850 m²
19. Glen Gables – 5 230 m²
20. Pick n Pay Hypermarket Faerie Glen – 21 000 m²

21. Atterbury Value Mart – 40 400 m²
22. Atterbury Decor Centre – 5 800 m²
23. Eastdale – 3 000 m²
24. Meadowlands Square – 2 750 m²
25. Garsfontein Village – 1 180 m²
26. Serene – 1 370 m²
27. Moreleta Square – 8 400 m²
28. Moreleta Plaza – 7 940 m²

>>29:  Shopping Malls in the Eastern region of Tshwane

 
 
 



42

3.4.  Linking Courtyards
Urban citizens are confronted with introverted living.  The next 
four factors that contribute to this issue, were identified:

• There is a lack of freedom within office and residential build-
ings due to the fact that there is no opportunity to extend 
daily lives to the outdoor environment.  

• There is a lack of sense of community and an inability to 
have contact with neighbouring people in open spaces.  

• The outdoor environment is inappropriate for urban users, so-
cial gathering and being constrained to meet inside plays 
a role.

• Modern urban environments suffer from excessive levels of 
road traffic noise.  

These issues can be addressed by the incorporation of public 
and private courtyards within the urban realm.  Access to court-
yards is essential in order to offer urban sound environments of 
high quality with regard to health and social wellbeing.   

As seen in illustration 30, larger courtyards (Menlyn Food Court, 
Menlyn Square, the transport node and the market courtyard) 
are connected to each other.  These large courtyards are con-
nected to smaller semi-public courtyards.  These courtyards cre-
ate the opportunity for users of this precinct to connect and so-
cialise.  

Private courtyards in the Menlyn Maine development are also 
connected to create meeting places for businesspeople and liv-
ing unit inhabitants, and these are connected to the larger pub-
lic courtyards.    

>>3:  Context and framework
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>>30:  Linking public areas and courtyards.
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3.6. Current Land Use:

3.7. Current and Proposed Traffic:

3.5. Climate 

>>32:  Current Traffic 

>>33:  Proposed Traffic >>31:  Current Land Use
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Table 3:  Rainfall in Pretoria

            
            
            
            
            
            
            













































Table 2:  Climate data of Pretoria

>>3:  Context and framework
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Strengths:
•	 mixed-income user group
•	 large user base
•	 mixed-use zoning – residential, commercial, business, 

institutional
•	 current development
•	 ample green/open space

Weaknesses:
•	 low density
•	 little/inefficient public transport infrastructure
•	 introverted public spaces
•	 beggars and homeless people inhabit the area
•	 pedestrian unfriendly

Opportunities:
•	 increase density
•	 provide public transport infrastructure
•	 create outside public spaces
•	 create opportunities to uplift
•	 use abandoned spaces for productive landscape
•	 create pedestrian friendly infrastructure

Threats:
•	 crime
•	 boundaries (arterial roads) not able to be bridged
•	 taxi industry not adhering to new infrastructure

3.7. Current and Proposed Traffic:

3.8. S.W.O.T. Analysis: 

>>34:  Collage of images taken as part of SWOT analysis.

3.9.  Existing Frameworks:

3.9.1.  Menlyn Node Development Objectives

In the study brief for the Menlyn Node as defined by the City of 
Tshwane, the proposed development objectives are:

•	 Allow for expansion and intensification of economic, so-
cial and residential activities.

•	 Alleviate the pressure for horizontal expansion of eco-
nomic activities into surrounding residential space by fo-
cusing on optimally utilising the vertical space available 
in the Menlyn Node.

•	 Combat leap-frog development – Menlyn Node was 
identified as a ‘very high intensity area’ by the SDF of 
Tshwane – increase development intensity.

•	 Development restrictions include the provision of high 
rise buildings (up to 24 storeys)  (Tshwane, 2011:67)

The Menlyn precinct will become a transport node where the 
following modes of transport will be connected:      
pedestrians, motor vehicles, taxis, busses, BRT and the Gautrain.  
(Cameron, 2009:10)

3.9.2.  Menlyn Maine Development Framework

Menlyn Maine follows the basic principles of holistic design, 
uplifting and regenerating the existing.  The precinct’s identity 
combines a vibrant urban character with sound environmental 
principles.  The proposed food market will fit into this framework, 
set by Menlyn Maine.  Special attention was given to the next 
aspects in the framework:

•	 Connectivity:  Open street systems that promote pedes-
trian movement and interaction.  Physical and visual 
permeability are important.

•	 Mixed land use:  Creating a 24 hour used area, attract-
ing people of all walks of life.

•	 Legibility.
•	 Walkability.
•	 High density area.
•	 Security:  Visibility of others and people being visible to 

others  (MenlynMaine, [12-13]:2010)
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3.10.1. Accessibility

The site should be accessible for both vehicular and pedestrian 
movement from all sides of the greater city block, defined by 
Atterbury Road to the north, Genl. Louis Botha Drive to the east, 
Garsfontein Road to the south and Lois Avenue to the west.  A 
pedestrian bridge from the Menlyn Park Shopping Centre, pe-
destrian traffic lights and crossings are allocated on the northern, 
eastern and southern sides.  Vehicular movement is improved 
through the introduction of a new traffic light on Genl. Louis Bo-
tha Drive.  The main roads passing the new intermodel transport 
exchange are linked with all four major roads defining the pe-
riphery of the framework as well as the proposed Menlyn Maine 
Framework – as indicated on plan.  All entrances and roads are 
accessible to delivery and emergency vehicles without con-
trolled access on the periphery.  General vehicular traffic and 
pedestrian movement would, ideally, be separated to the ben-
efit of the pedestrian.  

3.10.2.  Pedestrian Movement

Green walkways are introduced to ease pedestrian movement 
throughout the site.  At least one side of a road should have a 
pedestrian walkway, consisting of ample, paved walking space, 
seating and is landscaped according to the framework guide-
lines.  

3.10.3.  Storm Water Management

Grass bricks are introduced in order to assist with storm water 
management – water run-off from new pedestrian hard surfaces. 
Storm water management will make out part of each individual 
design with a zero run-off policy throughout.  

3.10. Proposed Group Framework Guidelines

>>35:  Diagrams of micro scale interventions on site.

>>3:  Context and framework
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>>36:  Diagrams of micro scale interventions on site.
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>>37:  Diagrams of microscale interventions on site

>>3:  Context and framework
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3.10.4. Street Furniture

• All street furniture should be low cost, low maintenance  
 and vandal proof.
• In boulevards, seating and refuse bins should be pro- 
            vided on 100 m intervals on alternate sides of the   
 boulevard, synchronised with street lamp spacing.   

3.10.5.  Landscape Guidelines

• Ample shading – Indigenous tree species at 10-12 m in- 
 tervals.
• Hard and soft surfaces – minimum 1 200 mm paved  
 walkways framed with 300 mm grass brick paving.
• Suitable seating – at most 400 m apart. 
• Lighting – regular street lights for vehicular movement,  
 to be combined with pedestrian  scale lighting on side- 
 walks.  
•  All street lighting to be fitted with solar panels to assist  

 in power supply.  
•  Pedestrian walkway lighting remains consistent through- 

 out the framework.  Adjacent to streets, lighting is to be  
 20 m apart.  In the pedestrian boulevards, lighting  
 should be provided no more than 10 m apart.  All  
 street lighting is to be vandal proof, yet accessible for  
 maintenance.  
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Food Lover’s Market 
    Woodlands Boulevard, Pretoria, South Africa

Boeremark
     Silverton, Tshwane, South Africa

Tshwane Fresh Produce Market 
     DF Malan Drive, Pretoria West, Tshwane, South Africa

Hazel Food Market 
    Greenlyn Village Centre, Menlopark, Tshwane, South Africa

Market Hall 
    Laurens Quarter, Rotterdam, Netherlands

Santa Caterina Market
    Barcelona, Spain, Europe

In this chapter, information was gathered from relevant local and 
international precedent studies.  Specific research was done on 
the way markets function in terms of circulation and its spatial 
relationships.  
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Precedent Studies
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Food Lover’s Market 
Woodlands Boulevard, Tshwane, South Africa

Since November 2011
Food emporium 
Size 4 000 m²
Operating times: 08:00/09:00 – 18:00/19:00 daily
by  LPArchitects
Owned by Sandro Gastaldi

The new Food Lovers' Market in the East of Pretoria attracts thou-
sands of customers daily.  The main focus of this fresh food store is 
fresh produce, fruits and vegetables, but it also boasts a wide va-
riety of departments that cater for every taste and need.  These 
departments includes a fishmonger, a large gourmet butchery 
with expert blockmen who cut and prepare meat according 
to customer specifications, a biltong island, a bakery and con-
fectionary, a chocolatier and an international deli and cheese 
section. More than just a fresh produce supermarket, Woodlands 
Food Lover’s Market offers ready-made meals to take home.  
The shop has a 5 m high open ceiling, with exposed steel trusses 
and ducting, which gives an open and spacious feel.  These high 
open spaces turn into more intimate areas, where bulkheads 
are suspended over the pause areas, for example the sushi bar, 
butchery etc.  The shop is designed in such a way that the layout 
promotes easy flow throughout.  

>>39:  Movement around produce display.

>>38:  Footprint of market building in context

>>4:  Precedent studies
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>>40:  Collage of images taken in Food Lover’s Market, Woodlands Boulevard.

>>42:  Floor plan layout>>41:  Diagrammatical proportions.
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Since 1992
Farmers Market
Operating times:  Saturdays 05:00 – 10:00
Area: +- 10 000 m²
Administered by: 'Transvaal Landbou Unie van Suid Afrika'

The smell of fresh coffee awaits you when entering the premises 
for a very early Saturday morning outing.  Friendly farmers greet 
you – the social interaction starts and only ends when getting 
back into your car.  This is an event where anyone is welcome 
and it attracts people of all groups.  People come from far to 
take part in this, whether it is to buy weekly groceries, a puppy or 
to interact socially.  At the Boeremark, the farmer, baker, butcher 
and craftsman interact personally with every client, selling his/
her product.  The social interaction forms bonds and creates a 
sense of community.   
The Boeremark is an informal market and takes place under the 
poplar trees.  Each stall owner needs to put up his own stall, on a 
spot hired for about R100.  The stalls are manned from 05:45 until 
10:00.  A natural flow through the market is guided by the way 
the stalls are arranged, to avoid an accumulation of people.  The 
trees create intimate spaces where food and music are enjoyed.  
A wide variety of products are available here, from flowers and 
plants to breads and cheeses, to puppies and dog food. 
The market is held on the Pioneer Museum grounds, that serve as 
a picnic area during the week.  

Boeremark
Silverton, Tshwane, South Africa

>>44:  Movement around produce display.

>>43:  Footprint of market in context.

>>4:  Precedent studies
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Tshwane Fresh Produce Market 
DF Malan Drive, Pretoria West, Tshwane, South Africa
Since 1918 
Fresh produce market
Operating times:  04:00 – 13:00 daily
Area:  Market premises:  32,8 hectares
           Market halls:  58 950 m²
Administered by: Tshwane Municipality

The vision Tshwane Fresh Produce Market (TFPM) has is to be a 
world leader in the marketing, supply and distribution of fresh 
produce.  TFPM provides a platform for farmers to sell their pro-
duce, through market agents.  
The Tshwane Market has a national and international client-base. 
On the procurement side produce is obtained from producers 
country-wide and on the supply side the market is supported 
by buyers from all walks of life in South Africa and neighbouring 
countries. Prices are formed on the basis of supply and demand 
and set the trend for prices nationally.
The market terrain is neat, clean and well kept.  The TFPM sells 
produce out of two main halls, one mainly for fruit, the other for 
vegetables.  Produce gets delivered to these halls from the farm-
ers, and redistributed throughout the halls, whereafter retailers 
and the public can buy produce.  The TFPM has a daily turnover 
of R7 million to R10 million.  TFPM is a cashless market which pro-
vides for a safe environment.  A produce smartcard are used 
throughout the market, to simplify transactions.  
Apart from the market, TFPM consist on site of 
 
• fresh produce wholesalers;
• packaging wholesalers;
• processing businesses;
• the Housewives’ Market;
• an egg depot;
• a soft drink wholesaler;
• a meat retailer;
• flower wholesalers;
• restaurants; and
• a bank/autobank.
 

Initiatives:
Spoilt produce are processed to compost and worked into 
Tshwane's municipal gardens.  
An educational facility provides for the upliftment of street 
vendors, small enterprise owners and entrepreneurs by pro-
viding training in the following aspects:  
          -informal trade
          -entrepreneurial skills 
          -products and organic food production
          -financial management
          -safety, hygiene and store management
(Wannenburg, 2011)

>>47:  Movement

>>4:  Precedent studies
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>>51:  Images taken at Tshwane Fresh Produce Market.>>50:  Aerial view.>>49:  Diagrammatical proportions.

>>48:  Footprint of market building in context
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Hazel Food Market 
Greenlyn Village Centre, Menlopark, Tshwane, 
South Africa
Since 2009
Gourmet market
Operating times: Saturdays  07:00 – 12:00
Area: 2 000 m²
Administered by: Retha van der Hoven

This informal market provides for large amounts of excitement 
under its users. It is an open air market; each seller is responsible 
for his own stall setup.  This market hosts almost 60 stalls every 
Saturday.  It is imperative for the producer to be present at the 
market and be the one selling the goods as this enhances the 
atmosphere and social interaction of the authentic food market.  
A weekly amount of R200 is charged per stall.  
(Van der Hoven, 2010.)
The Hazel Food Market's producers bring a variety of tastes and 
flavours to Pretoria's Old East every Saturday morning. Stalls 
range from fresh flowers and vegetables to meat, cheese, fresh-
ly baked breads, herbs, Indian cuisine, Italian food, biltong, all 
types of freshly baked delicacies and coffee.  Stalls are placed 
in such a way that movement through them are easy and results 
in good flow patterns.  The stalls are placed on the edges of the 
market site, with a rest area in the middle under the trees, where 
people sit together at big tables, enjoying their food.  Social in-
teraction in this area creates new communities.   Jumping castles 
and fun activities are provided for children.  

>>53:  Diagrammatical proportions.

>>52:  Footprint of market in context.

>>4:  Precedent studies
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Market Hall 
Laurens Quarter, Rotterdam, Netherlands

Will be opened in 2014
Food market
Area:  1 800 m²
By: MVRDV Architects
Administered by: Provast

Different to the very original 'Hollandse markt' we are used to, 
MVRDV Architects came up with a very modern market design 
for the newly proposed Market Hall.  In Netherland, the market 
plays an important role in the daily lives of inhabitants.  These 
markets become more than only the retailing of fresh produce, 
but rather an event in itself.  
This design provides for a covered market place, with mainly per-
manent produce stalls.  This arched building will function most 
importantly as an apartment building, with the market area on 
ground level.  The arch will be open on two ends of the building, 
covered with a very light glass structure.  Large amounts of natu-
ral light should still enter the market, which will give it the original 
'markt' feel.  During the day, the hall serves as a market, but by 
night the area becomes the living space of the apartment in-
habitants.  A number of restaurants are situated on the first floor 
that will keep this area vibrant and alive, untill late.  The develop-
ment provides about 1 800 m² for market stalls, 3 000 m² for retail 
space and 1 600 m² as catering areas.  (MVRDV: 2008)
The project will only be completed in 2014.

>>57:  Diagrammatical proportions.

>>56:  Footprint of market building in context.

>>4:  Precedent studies
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>>58:  Floor plan layout.

>>59:  Movement around produce display.

>>61:  Section.

>>60:  Artists impression.

>>62: Daily market activities.
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Santa Caterina Market
Barcelona, Spain, Europe

Since 1844, new structure 2003
Everyday food market
Area: 5 000 m²
By: Enric Miralles & Benedetta Tagliabue EMBT
Administered by: Mercats de Barcelona

The Santa Caterina Market was designed by Josep Mas Villa in 
1844.  The market building became run down and underutilised.  
EMBT studio had a new concept for the market building: incor-
porating the complexity of the context, the initial market, new 
social housing public spaces and parking. The vision was that 
this would regenerate the neighbourhood.  The historical signifi-
cance was important, while a new character was needed.  The 
new intervention had to consider the important artery, Francesc 
Cambo Street, and the public interface.
A new theatrical roof is covered by a colourful display of 325 000 
ceramic tiles, that rests on a steel and timber frame.  Long col-
umn spans allows for changing stall configurations.  The market 
provides for about 100 stalls and 250 car parks.  Below ground is 
an organic waste depository that supplies compost to the sur-
rounding neighbourhood and municipal gardens.  
This market is a catalyst for this area and a signal for the fresh-
ness and vitality that is housed under the colourful roof.  A place 
is created where visitors are encouraged to love and nurture a 
way of life, as well as good, healthy food. (Glancey: 2005)

>>63:  Footprint of building in context.

>>64:  Movement around produce display.

>>4:  Precedent studies
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63>>68:  Diagrammatical proportions.

>>65:  Unique roof covering.

>>67:  Street view.

>>66:  Aerial view.

>>69:  Architects drawings. >>70:  Floor plan.

 
 
 



64

>>4:  Precedent studies
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65>>71:  Comparison of precedent studios with market intervention
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In this chapter, a final design proposal and the development 
thereof is discussed, to support design decisions.  Spatial and 
floorplan development are informed by structural design deci-
sions.  The structure of this building is the design focus, because 
of the systemic nature of the project.  Building transparency and 
honesty creates an easily accessible and understandable mar-
ket.  This chapter prepares for the final design as shown in Chap-
ter 7.   
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Design Development

 
 
 



68 >>72:  Conceptual sketch of project aims and design generators

>>5:  Design development
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5.1.  Project Description - A Summary of The Project Aims and  
        Design Proposal

This market platform and park will be an outdoor meeting place 
and transitional space for commuters, business people and peo-
ple from every walk of life.  Healthier living should be promoted 
by better food options than the everyday supermarket.  The mar-
ket park creates a 24-hour node, that is also an alternative to the 
supermarket.  

The proposed project will offer a fresh food market that feeds 
off the hydroponics and urban agriculture in the building and 
study area, as discussed in Chapter 4.  By means of passive sur-
veillance, this will be a precinct with safe outdoor spaces and 
activity areas.
Fruits and vegetables will be processed and packed within the 
market building.  Added to the freshly grown produce, a bakery, 
butchery, deli and dairy section complete this as a fresh food 
stop.  

For street vendors and small business owners, an educational fa-
cility with classrooms is provided, to be taught on informal trade, 
entrepreneur skills, hygiene, financial management etc.  This ini-
tiative will help spread healthier living to more areas in the City 
of Tshwane.  

In the park/courtyard area, ample space and trees create the 
opportunity for informal market activities.  For example the Hazel 
Food Market can now be held here on Saturdays.  

The market and open spaces will be a platform for new rela-
tionships to be formed between all people, irrelevant of age, 
race and income group.  A sense of community and ownership 
will be cultivated.  Jobs will be created through the keeping of 
productive landscapes.  This will be an opportunity for all to be-
come entrepreneurs.  The market should replace the artificial, 
impersonal, unsociable supermarket outings with  natural, socia-
ble, personal experiences.

Within the market building:  although the market, restaurants and 
hydroponics will not all be situated on one floor, and should be 
separated mainly for factors like  humidity, a visual link between 
different functional spaces is very important.  This will showcase 
how this building works as an ecosystem: creating and using 
waste, generating and using energy, collecting and distributing 
water, producing, using and selling food.  
Visibility of systems and circulation within this building is an impor-
tant design generator.  

>>72:  Conceptual sketch of project aims and design generators
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5.2.  Development of Building Form

March-April May June July

Spaitial and form development through working models.

>>73:  Conceptual model development.

>>74:  Conceptual elevation sketch.

>>5:  Design development
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5.3.  Form Development Around Courtyard

People living and working in the urban environment, especially 
in the Menlyn area, are confronted with introverted living, as 
discussed in Chapter 4.  Many social and emotional issues can 
be excluded when the wellbeing of business people are consid-
ered, therefore the importance of a life more towards nature, 
even during office hours.    

Linking smaller private courtyards with semi-private and larger 
public courtyards creates a network of social connectedness 
in the intervention precinct.  A public courtyard was the design 
generator of building form for the market.  

The market building will be phased, therefor the northern part 
forms phase 1.  Growth in this precinct will encourage the erec-
tion of phase 2.  

The next important area on site is where the grid is set off with 5 
degrees.  This meeting point of the grids is emphasised with trees 
and building offset as seen on the site plan.  The building creates 
a courtyard space which becomes a public space/park.

PHASE 1

PHASE 2

>>75:  5’ Grid offset on site. >>76:  Form development diagrams.

 
 
 



72

TRANSPORT INTERCHANGEBUILDING

BRT STOP

MENLYN MAINE

5.4.  Micro Scale Conceptual Site Design

>>5:  Design development
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PHASE 1 MARKET BUILDING

PHASE 2 MARKET BUILDING

COURTYARD AND 
INFORMAL MARKET 
AREA

EXISTING HOUSING

EXISTING HOUSING
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FAST FOODS

FAST FOODS

FOOD MARKET

FOOD MARKET

BUTCHERY

BAKERY

DELI

DAIRY

COURTYARD

TO MENLYN MAINE 
BUSINESS HUB

TO GAUTRAIN 
STATION TO SUBURBS

TO BRT 
STATION

>>78:  Spatial user diagram.

>>5:  Design development
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To the WESTERN part of the groundfloor, you will find all the take 
aways and the quick help food zone for the business people 
from the area, and most importantly the commuters and users of 
the transport node and  taxi rank.  
To the EASTERN part of the market close to the parking area, the 
butchery, bakery, deli and dairy are placed for easy access for 
those to whom this is a destination, who does daily shopping at 
the market.  
In the CENTRAL part is the market area.  By day the market be-
comes part of the park by being moved outside on a track sys-
tem, and by night the groundfloor can be locked up.  These mar-
ket stalls creates smaller courtyards within the market, for more 
intimate gathering spaces.  These smaller courtyards are linked 
to the bigger courtyard and also public courtyards within the 
precinct.

BASEMENT FLOOR - The contours perfectly lends itself to be 
carved away, creating a basement floor, that is directly acces-
sible and open from the street.  This floor houses delivery space, 
parking, coolrooms, storerooms and recycling depot.
FIRST FLOOR - This floor has less pedestrian traffic and houses res-
taurants, an educational facility for street vendors, packaging 
and food processing rooms.
ROOFTOP - Productive roofscape – the top floor is a vegetated 
area where fruit and vegetables are grown in  monitored areas 
by using hydroponic systems.

5.6.  Phase 1 Form and Floorplan Development

As this market building should work like an organism in produc-
ing and using waste and fresh products, an ecosystem, it is very 
important for the systems to be visible to the general public and 
building users.  Therefore a steel and glass service core box was 
designed and placed at 20 m intervals.  These 5 x 18 m glass 
boxes house the following functions: 
      -circulation and movement (stairs and lifts) 
      -service ducts (hydroponic water circulation, vertical   
       electrical ducts, waste pipes, water circulation)
      -ventilation chimneys
      -produce service lifts
On the market floor, the service core boxes create a division be-
tween different produce sections, although it does not create a 
barrier, as open and continuous flow on the market floor is very 
important.
On hydroponic and restaurant floors, the service core boxes be-
come barriers for humidity and access control between public 
and growth areas, although not a visual barrier. 
Between the service core boxes, portal frames are distributed on 
10 m intervals, discussed in the detail in section 6.6.
 

5.5.  Plan Development

>>79:  Floor plan conceptual development.
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5.7.  Structural and Spatial Precedent Study

An appropriate building to use as a precedent study regarding 
structure and spatial qualities, is the Crystal Palace, in essence a 
large greenhouse and exhibition area.  I find this example suit-
able, because a market could be seen as an exhibition of food 
products, as display is an important aspect of retail.

The Crystal Palace was a cast-iron and glass building originally 
erected in Hyde Park, London, England, to house the Great Exhi-
bition of 1851.  The Crystal Palace’s creator, Joseph Paxton, had 
experimented with glass and iron in the creation of large green-
houses, and had seen something of their strength and durability, 
knowledge that he applied to the plans for the Great Exhibition 
building.  
The final dimensions were 563 m long by 139 m wide.  The build-
ing was 41 m high, with 72 000 m2 on the ground floor alone.  
The large expanse of overhead glass that serves as the enclosure 
and lighting systems and gives the building its nickname allowed 
excessive amounts of light and heat into the exhibition spaces 
(Rourk, W: 2001)
• It was large enough to accommodate tens of thousands of 

exhibitors and visitors. 
• It fostered the orderly display of exhibits. 
• It could be manufactured and assembled in a timely man-

ner. 
• It clearly demonstrated the nation’s industrial and manufac-

turing competence. 
• Lastly, the Crystal Palace was a departure from the past and 

a vision of the future. 
Ventilation:  The Crystal Palace’s large expanses of glass turned 
sunlight into heat necessitating an extensive system of louvres for 
cooling and ventilation. The louvres are located in the top 1 m of 
the wall panels on each floor and the bottom 1,5 m of the wall 
panels on the ground floor.

>>80:  The Crystal Palace Floor Plan and structural design.

>>5:  Design development

 
 
 



Growing urban ecosystems: a food market in Menlyn 

77

5.8.  Structural Development

When the design started developing from a conceptual idea 
into a building, it seemed as if a concrete structure should be the 
best solution to the design problems.  In the process of design-
ing this structure, I realised that the concrete structure was very 
heavy and dark, opposite to the light and open feel the market 
should have.  Experimenting with steel became much more fes-
tive and seemed to be a better choice for the structure of this 
market.  

Designing with steel offers the opportunity for architectural ex-
pression, as well as structural versatility and adaptability.  
Designing a steel structure for this market building was decided 
on after a few advantages was evident.  At first, the modular 
nature of its parts, that is adaptable to growth, an important de-
sign consideration in the Menlyn area, which will grow immensely 
within the next ten years.  

The second most important design need was to have open mar-
ket floors without too many columns blocking the way.  Steel has 
a very large span capability, which makes it a highly advanta-
geous material.   The reuse of elements or components by un-
bolting provides for adaptability in the future, when next phases 
of the market building will be erected.  

Light steel building with steel tectonic service cores

April  - June conceptual design development    Concrete building with steel tectonic service cores

>>81:  Conceptual building development.
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The architectural function of steel is that of slenderness and 
lightness, which became important in the design process of this 
building.  A building that has a light and festive feel to it was 
required to house a successful market.  Architecturally, steel has 
many advantages.  The lightness was accentuated by openings 
in steel portal frames, and using slender tubular sections as ten-
sion members.  Expressively designed steel connections brings 
the complete design together to a refined whole.  By exposing 
the structure of this building, the idea of transparency and hon-
esty is achieved.  The repetition of structural elements, e.g. portal 
frames, creates a rhythm and harmony throughout the building.  
Diagonal bracing is used for structural stability between the por-
tal frames, but also for visual expression of the structure.  
Portal frame structures were first developed in the 1960’s and 
have now become very common in structural spans of 20 – 60 m.  
(Trebilcock, 2004:31)  Portal frames are generally fabricated from 
hot-rolled steel sections and normally braced in the orthogonal 
direction.  In their general application, portal frames provide little 
opportunity for expression, but with detail design, these elements 

can become something beautiful and enlightened.  In the mar-
ket building, a tapered portal frame is used, with tubular steel lat-
tices as tension members.  In its common application, the portal 
frame structure doesn’t support multi-storey buildings, but rather 
large barns and storage buildings.  For this building design the 
best option was to implement suspended floors, hung from the 
portal frame itself.  A few options were explored in terms of the 
structural and material choices that should be made, including 
a steel grid structure or steel trusses as flooring supports.  These 
options were both space limiting and thus inappropriate.  Light-
weight concrete floors were the best choice, because of its thin 
floor depth.  

Suspended lightweight concrete floors

There is quite a few lightweight concrete flooring slab systems 
that could be used in this design, of which the best was SVF flat 
slab system.  These floor slabs will be suspended from the por-
tal frame with 25 mm diameter galvanised steel cables, fixed to 
the concrete slabs with a conic anchor.  Large span concrete 
flat-slab systems with internal spherical void formers (SVF) can be 
successfully designed in accordance with SANS 10100-1 (SABS 
2000).  

Suspended floors ensure that this market can grow with the pre-
cinct by adding floors, or moving the portal frames upwards by 
adding to the height of basement concrete columns.  

>>82:  Structural development

>>5:  Design development
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“PORTAL:  A structural framework consisting of a beam supported by two columns to which it is connected with 
sufficient rigidity to hold unchanged the original angles between the intersecting members”.

Three-pin portal frames:

The three-pin portal frame is incomparably the most common 
type. It is stable against horizontal forces in its own plane and 
statically determinate, which means that the moment distribu-
tion is not affected by uneven subsidence of the foundations or 
by unforeseen deformations in joints and connections. Further, 
the three-pin frame is hinged into the foundations, which simpli-
fies their basic construction. In poor soil conditions the horizontal 
reactions at the supports can be taken up by tension members 
between the foundations (within or under the slab). The load on 
the substrate is then principally vertical.

>>83:  Portal frame typologies.

>>84:  Portal frame design development. >>85:  Final Portal frame design.
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5.9.1.  Location

a) Location of Population Movement Generators

Markets are extremely sensitive to flows and concentrations of 
pedestrians and traffic – the most successful locations are there-
fore in close proximity to larger generators of population move-
ment. (Dewar, 1990: 23)  The proposed new market building will 
be located next to the new Menlyn intermodal transport inter-
change, housing the new Gautrain station.  This public transport 
node will attract thousands of users.  Another generative node of 
movement would be the new Menlyn Maine development, pro-
viding 44 000 m² new retail space, 143 000 m² new office space 
and 100 000m² new residential space within the precinct.  The 
development team foresee an extra 20 000 people using this 
precinct, on a daily basis.  (Bowen, 2011)  

b) Sources of Supply

The second most important factor of determining the location 
of a market is the siting in relation to other sources of supply.  In 
this instance, the market is located close to newly introduced 
productive landscapes, and the hydroponic component of the 
market building.

c) Location of Consumers

From a planning point of view, a third factor which should influ-
ence decisions on market location is the need to serve the city's 
consumers as equitably as possible.  Given that the Menlyn inter-
modal transport interchange would house a taxi rank, Bus Rapid 
Transit, Tshwane Bus system and Gautrain, people of all walks of 
life would meet here.  This site is therefore perfectly located to 
serve urban citizens equally.  

5.9.  Factors of Influence in Successful Market Design

>>86:  Pedestrian concentrations

>>5:  Design development
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5.9.2.  Market Layout

a) Spatial Marginalisation

This might be the most common problem directly related to phys-
ical layout.  Abandoned, unused and low profitable stalls, mainly 
because they are avoided by customers for some or other rea-
son.  This happens when stalls are not exposed to sufficient flows 
of pedestrian movement.  The most optimal market place is cre-
ated when intense flows are diffused across the entire trading 
area, and where 'edge' or 'cul-de-sac' conditions are minimised.  
Dead spots should be avoided in the market area.  Smaller stalls 
or stalls that are not a destination should be placed en-route to 
destination areas such as fruit and vegetables or meat and dairy 
products.  These stronger elements draw customers through the 
market, creating a continuous flow and 'buzz'.  In shopper behav-
iour, it is known that people seek to reduce energy expenditure 
when searching for products.  The most direct movement chan-
nels are the ones that draw energy in their pattern of search. 
(Dewar, 1990:42)  Another important factor in the successful lay-
out of a market is visibility or visual contact.  The tendency to 
which certain parts of a market are used is strongly related to the 
degree to which it is visually observable from other parts of the 
market.  Vertical separation between functions can break the 
flow and dynamics of the market, thus openness and visual con-
nectedness are of utmost importance.  

Dead spots are the result of the following layout conditions:
• non-contiguous or fragmented market form
• small formal shops having to compete with    
 informal markets
• in the middle of excessively long, unbroken stall   
 runs 
• non-selling sides of stalls

>>87:  Dead spots in a market layout. >>88:  Dead spots in too long stall runs.
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c) Width of Circulation Space

The best situation would be if shoppers could engage in both 
sides of the circulation channel in the process of product selec-
tion and comparison.  A clue of the perfect channel width range 
can be derived from the layouts of informal and spontaneous 
markets.  These conditions show that a width of 1,5 m is optimal 
for pedestrian movement and shopping.  A design issue is how 
to create the possibility of expanding the volumes of spaces with 
changing intensities of pedestrian flow over different times of the 
day or week.  By creating expanded circulation areas or knuck-
les at intersections and movement spaces, congestion can be 
minimised.   

b) Length of Selling Runs

Market performance is significantly affected by the length of 
unbroken stall runs of adjacent sides.  Unbroken runs must be 
long enough to facilitate comparative buying and to generate 
a strong sense of vibrancy and activity.  When the runs are too 
short, activity levels are scattered, and when the runs are too 
long the ability of users to switch between runs are impaired, and 
selection gets restricted.  As discussed previously, lengthy runs 
create dead spots to the middle.  Therefore runs will be avoided.  
Observing market and shopper behaviour shows that an opti-
mum run length would be between 18 m and 25 m.  Stalls should 
never be longer than 35 m or shorter than 10 m.  (Dewar, 1990:52)

>>89:  Too long market stall runs 35m +.

>>90:  Too short market stall runs 10m -.

>>91:  Market runs too wide apart 6m+.

>>92:  Optimal layout.

>>5:  Design development
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5.9.3.  Market Infrastructure

a) Cleanable floor surface.
 Fresh produce easily gets trampled into the floor, there- 
              fore floors should not be very porous and easily cleaned  
    with water.
b) Water.
 For regular cleaning, washing of produce and drinking.
c) Electricity.
 Preparation of food, fridges and freezers and lights.
d) Public toilet facilities.
e) Shelter for informal market in park area.
 The type of shelter is affected by:
 1) climate
 2) urban context
 3) environmental impact
 4) market permanence
 5) cost  
 In this instance large trees would be appropriate for  
 providing shelter at the informal or spontaneous   
 market in the landscape.
f) Selling and display areas.
g) Storage.
 Storage in this market will be provided for in the base- 
 ment cold store, accessed through goods lifts and stair- 
 cases.  
h) Cleaning and garbage removal.
 Wet waste areas will be allocated close to heavy  
 vehicle delivery and collection area.

5.10.  Cash System

The market will be a cash free area, for safety and planning rea-
sons, also this will be the way forward with intelligent systems like 
smart cards.  Congestions will be minimised at peak hours, mak-
ing the shopping experience as pleasurable as possible.  

Each customer buys a smart card once, and afterwards loads 
value via electronic transfer, debit order or cash payment at one 
of the three cashiers or vending machines in the market.  
Each stall owner, restaurant or take away shop will have a wire-
less device where the card will be swiped so the payment can 
be made for items bought.  This will be an easy and effective 
system.   
Gautrain commuters will be able to use the Gautrain Gold card 
to buy at the market, as each commuter should have one to be 
able to travel.  This is also a smart card on which you can top up 
value to use for train and bus rides.  

Drop safes will be situated at each cashier and cash will be col-
lected by an independent cash collection service, at least twice 
daily.    

>>93:  Smart card system.
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5.11.  Hydroponics

Hydroponics is a way of growing plant life without soil, only 
by using water and mineral nutrient solutions.  Terrestrial 
greenery can be planted and grown with its roots in the 
solution of mineral nutrients or in other mediums such as 
mineral wool or gravel.   

According to Despommier, D.(2005), the advantages of 
hydroponic farming include:
• year-round crop production
• the elimination of agricultural runoff 
• significantly reduced use of fossil fuels (farm 
 machines and transport of crops)
• the use of abandoned or unused properties
• no weather-related crop failures
• the possibility of sustainability for urban    
 centres
• the conversion of black and gray water to drink-  
 ing water
• adding energy back to the grid via methane 
 generation
• creating new urban employment opportunities
• reducing the risk of infection from agents trans-  
 mitted at the agricultural interface
• returning farmland to nature, helping to restore   
 ecosystem functions and services
• controlling vermin by using restaurant waste for   
 methane generation

>>94:  Nutrient film trays

Upon many, a decision was taken to use mainly three 
ways of hydroponic food production.  A short discussion 
on each follow:  

1) Nutrient film technique:  This system has a continuous 
nutrient solution flow, which does away with timers for the 
submersible pump.  This solution is slowly pumped into the 
grow tray, often or usually a tubular element, which then 
flows over the plant roots, whereafter the remaining wa-
ter returns to the reservoir.  Typically there is no growing 
medium, other than air, used in this system.  The plant is 
normally supported in a little basket, and the roots dangle 
down into the solution.

2) Omega carousel hydroponic systems: This is a system 
based on hydroponics that consists out of a few rotat-
ing cylinders made of stainless steel, that houses about              
3 000 plants each.  These cylinders rotate around LED light 
sources, and still get five times more food per watt than 
conventional farming does. 

3) Aquaponics:  It is the grouping of aquaculture and the 
above-mentioned system called hydroponics. Fish and 
plants are grown simultaneously in one integrated, soil 
free system, called aquaponics. The waste produced by 
the fish, provides a source of food for the greenery, and 
the greenery form a natural water filter for the habitat of 
the fish.  Harmless, fresh, organic fruits and vegetables are 
produced by the system of aquaponics. 
(Hydroponics and organics, 2010 &  Simplyhydro, 2010)

>>5:  Design development
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>>97:  Collage of urban farming and hydroponic typologies.
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5.12.  Productive Landscapes

As discussed earlier in Chapter 2, open spaces in the area will 
be utilised to produce fruit and vegetables.  These areas will be 
let out as allotment gardens to individuals or institutions, and 
on the site itself gardening boxes will be built, that also serves 
as seating.  The productive landscapes will be watered with 
rainwater that is collected from rooftops, and fertilised with 
compost created from market and building waste.  

See image below for a layout plan of productive landscapes 
lanes and zoning.  These will be the landscape layouts for the 
larger areas of open land, in the area and on the market site.  
The gardening boxes are placed closer to the building where 
public surveillance is possible from the market itself, to protect 
the produce from being stolen, as this is a reality today.  

>>98:  Productive landscape lane allocation

>>99:  Gardening boxes layout

>>100:  Gardening box design

>>5:  Design development
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“Good detailing is a function of the spatial arrangement of the 
elements, their slenderness and lightness, and the connections 
between them.”(Trebilcock, 2004:1)

In this chapter, a visual presentation of the final design and ma-
terial choices will give expression to design decisions that were 
taken in the previous chapters.  
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Design

 
 
 



90 >>101:  Rendered market floor plan. 

>>6:  Design
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>>102:  North-eastern view of market building and aquaponic pond

>>103: South-western view from market courtyard >>104:  View of take away area and visible building systems in service cores 

>>6:  Design
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List of Accommodations 
 

 
 



94>>105:  View from BRT and Transport interchange building.

>>6:  Design
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95>>106:  Interior view of restaurant area on first floor. >>108:  Market floor with courtyard communal space.

>>107:  Interior view of nutrient film grow trays in hydroponic zone, second floor.

 
 
 



96 >>109:  Rendered elevations.

>>6:  Design
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>>1010:  Rendered section.

>>6:  Design
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SECTION A-A
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>>6:  Design
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Green Strategies

New technologies are constantly being developed to aid and 
complement standard practice with regard to greener struc-
tures. The general purpose of these technologies is that green 
or more sustainable buildings are designed so that the built 
environment’s impact on the natural environment and human 
health is reduced.  The following ideas are implemented in sus-
tainable building design: 
• efficiency in the use of water, energy and other   
 valuable resources
• the cutback in waste, environmental 
 degradation and pollution
• protecting the health of occupants and 
 improving employee efficiency

Waste water treatment and reuse:  
“Urban hydrology will have an increasing role to play in the sus-
tainability of human societies.  Urban population is growing at 
an accelerating pace and, simultaneously, sources of water 
supply decrease or, at the best, remain constant in quantity, 
but decrease in quality.” (Niemczynowicz, 1999)

Rainwater collection: 
Rainwater harvesting is mainly used for potable water, as this is a 
clean and nutrient-rich source of water, which can also be used 
for irrigation of productive landscapes and hydroponics.  

Grey and black water cleaning system: 
Grey water can be stored in cisterns to be used in non-potable 
water provision systems within the building and on-site.  
Black water (from toilets) is treated with an anaerobic reactor 
and methane gets excluded from the system and put into the 
energy cycle.  Partly filtered water is then put through a system 
with an anoxic reactor.  Hereafter the water is filtered through a 
system with aerobic reactors and deposited into an aquaculture 
tank.  This water can then be partly used to feed the hydroponic 
systems, and the rest filtered even further by being purified in a 
clarifier.  Materials that reside are then deposited into the an-
aerobic treatment system, or used as compost in the productive 
landscapes. (Redwood, 2009)

>>111:  Hydroponic water circulation diagram. >>112:  Greywater and rainwater collection diagram.

>>6:  Design
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Energy use and production - alternative supplemental energy:  
There are two main energy demanders in a hydroponic plant.
The first includes infrastructural components that are required for 
the actual growth for the crops – LED grow lights etc.  The second 
energy demand is the storage and harvesting of the crops – cold 
rooms and packaging. (Taylor, 2006)
Anaerobic digestion technology (methane digester) can assist 
in reducing the discharge of greenhouse gasses in a few ways: 
• replacement of fossil fuels
• reduction of waste treatment plants’ energy footprints
• methane emissions
• vehicular movements and displacement of industrially cre-

ated chemical fertilisers

The essential element of an anaerobic biogas plant is the en-
closed container, called the digester, which is an airtight tank 
filled with organic waste, emptied of processed slurry with a 
way of catching up the produced methane gas, which is then 
pumped into the energy cycle to produce biogas. (Omer, 2009).

Added to the production of biogas, solar power will be harvest-
ed by means of Power Glass™ (glass laminated with a transpar-
ent, thin-film polymer photovoltaic layer), solar cells operating at 
as much as 50% the efficiency of conventional opaque amor-
phous solar cells, yet costing as little as 25%  of the conventional 
cell’s price to produce. (Cascio, 2005) Solar panels collect solar 
energy or radiation from the sun and dynamically convert that 
energy to electricity, also to be used in general for crop produc-
tion etc. 

>>113:  Energy collection and electricity distribution diagrams.
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Passive Design

Site-driven indoor qualities:  For this building to be able to act as 
a biologic entity, the building needs to be wrapped in a few lay-
ers of ‘skin’.  This skin consists of the three main elements namely 
the floor, wall and ceiling.  Each has a unique finish, a structure 
and a material composition, which influences the energy flow 
within the structure.  Therefore, the skin of the building plays an 
important role in the success of the building’s micro-climate.  The 
determining factors in an effective system include: the orienta-
tion, occupant comfort, use of a natural system, the function of 
the building and a need for natural ventilation.  (Gerfen, 2010:62)

Natural ventilation is a very important part of hydroponic farms.  
A ventilation chimney from basement to top floor level will cre-
ate a natural ventilation system within this building.  By using a 
louvre system, among many, indoor temperatures will be con-
trolled very efficiently.  Ventilation stacks are a beneficial system 
that aids in the thermal stack effect and this promotes efficiency 
through thermal inertia.  The double skinned glazing facade will 
contribute to the comfort inside the hydroponic areas.  This also 
ensures good insulation and ample natural light.  

>>114:  Passive ventilation through ventilation shaft

>>6:  Design
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By implementing a solar energy system into these 
glazed facades, energy can be generated which 
drives the passive ventilation system, while providing a 
warm, humid environment for vegetation.  Earth tubes 
are an efficient way to pull fresh air into the building 
through underground ducts where the ground’s ther-
mal mass provides a constant temperature, cooling 
the air in summer, and heating it in winter.  Depleted 
air exits into the greenhouse to be exhausted.  (Inhab-
itat, 2008)    

Table 5:  SBAT rating tool results

PROJECT ASSESSMENT

Project title: Growing urban eco-systems: a food market Date: 6/10/2011

Location: Menlyn Undertaken by: Fransa van Zyl

Building type: Market Company / organisation: Student

Internal area (m2): 3100 Telephone: Fax: 

Number of users: 400 Email:



2.0

3.0

4.0

5.0
Occupant Comfort

Inclusive Environments

Access to FacilitiesSite

Materials & Components

Social 4.3 Economic 4.2 Environmental 4.2

Overall 4.2 Classification

0.0

1.0

2.0
Participation & Control

Education, Health & Safety

Local Economy

Efficiency

AdaptabilityOngoing Costs

Capital Costs

Water

Energy

Waste

In wintertime, a good low energy building needs to 
have: 
a) outstanding thermal separation and low transmis-
sion losses between the inside and outside through 
a highly insulated building skin;   
b)  high quality glazing with low heat flow rate and 
a reasonably high total energy transmittance; and 
c)  heat recovery of ventilation air for very high 
energy efficiency standards, to become a passive 
building.

In summertime, on the other hand, some additional 
features will be necessary: 
a)  good sun protection through shading devices, if 
possible on  the outside of the facade;
b)  night ventilation schemes to remove at least a 
part of the daily loads; and
c)  earth heat exchangers to precool ventilation air 
or to directly   cool part of the building mass. (Wil-
liams, 2007:[56])

>>114:  Passive ventilation through ventilation shaft
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>>116:  Winter and summer sun angles
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In this chapter, a complete visual technical investigation is done 
to cast light on the detailed design of the market building and 
it’s components.  The essence of the design lies in it’s detailed 
connections.  

 
 
 



Growing urban ecosystems: a food market in Menlyn 

107
Technical Resolution
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BASEMENT PLAN >>117:  Basement floor plan.

>>7:  Technical resolution
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GROUND FLOOR PLAN>>117:  Basement floor plan. >>118:  Groundfloor plan.
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FIRST FLOOR PLAN >>119:  First floor plan.

>>7:  Technical resolution
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SECOND FLOOR PLAN>>120:  Second floor plan.
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STRUCTURAL COMPOSITION >>121:  Isometric structural composition.

>>7:  Technical resolution
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>>122:  Steel suspension cable floor layout showing connection points.

>>123:  Lightweight concrete suspended floor design 
 with internal spherical void formers.

>>7:  Technical resolution
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SECTION A-A

>>123:  Lightweight concrete suspended floor design 
 with internal spherical void formers.

>>124:  Section A-A.
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SECTION B-B

>>125:  Section B-B.

>>7:  Technical resolution
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SECTION C-C

>>126:  Section C-C.
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DETAILED DESIGN

>>127:  Steel to concrete connection detail.

>>7:  Technical resolution
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>>128:  Portal frame detailed design.

 
 
 



120
>>129:  Service core glass facade detail.

>>7:  Technical resolution
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>>130:  Suspended floor horisontal service duct detail.

>>131:  Floor anchor detail.
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>>132:  Powerglass, plexiglass and aluminium louvre roof details.

SECTION A

>>7:  Technical resolution
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>>7:  Technical resolution
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>>133:  Market stall detail.
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>>8:  Conclusion
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A food system failure was found in our urban systems, creating 
numerous problems affecting the environment and social well-
being.  The best way to have considered these issues in land-
scape and building was to design a food market.  By researching 
food production and retail in urban areas and proposing a way 
to improve the current food situation, this market could now be 
supplied of fresh produce mainly from areas within a 10 km radius 
(except for dairy and meat products). This is possibly how the 21st 
century food market should operate.  By reusing all of its waste 
to create for example compost and fertilisers, this building is no 
burden to the environment.   

Food markets of the future should be honest in food production 
and be unpretentious in its being, opposite to the supermarkets 
that form part of our daily lives. 
By challenging the current supermarket culture, integrity is re-
placed into our city, creating a healthier and more knowledge-
able citizen and environment.  

The social wellbeing of urban dwellers are improved by encour-
aging interaction between producer and user, and the creation 
of active communities.  The market is a platform for users to inter-
act with people of all walks of life and the environment.  

The market building should be able to grow together with this 
precinct and new business centre of the City of Tshwane, by in-
cluding flexibility into the structural design.  The future of this mar-
ket is to be a place of connection and health in an otherwise 
busy and chaotic city life.  The wellbeing of users and our envi-
ronment should stay the focus of this market.
The market should become a place in the city of: engagement, 
belonging and celebration.  

Conclusion 
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