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ABSTRACT

  Auckland is developing fast, and the population will be much denser than now in the 
next 20 to 30 years. Because of the development, Auckland needs more dwellings. 
But usually, Aucklanders prefer individual houses for better living quality. That pref-
erence brings a problem when meeting the growing population: Auckland needs a 
large amount of land to have more residents, and makes the city over expanded. That 
expansion has already increased the travel time lowered the circulation efficiency of 
Auckland.
  Avondale was chosen as the sample area for the study because Avondale represents 
the general situation of the expansion of Auckland. This thesis will explore possible 
ways of solving the conflict between people’s ambitions for living quality and the lim-
ited land for the increasing population in Avondale.
  This thesis first collected and analyzed some background information of the current 
situation in Avondale to find out the key issues (gardening and food) and construct-
ed the main problem (living density vs. living quality). Then, based on these issues, 
literature materials and design precedents that aim to respond to similar issues or 
in similar situations were studied to generate the starting ideas and concepts for the 
later design stages. The design stages then explored different possibilities in order to 
respond to the key issues at every scale (from a single dwelling to the entire site) on a 
particular site in Avondale. The result is a residential development design in response 
to the key issues and problems.
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FIG.3 MT EDEN COMMUNITy CELEBRATION NOV 20113

1.2 Background information – auckLand community 
GARDEN mOVEmENTS

  The community garden movement is forming a local culture in some regions of Auck-
land. One typical organisation is Avondale Community Garden Trust (ACG). The ACG’s 
aims contain the general content of these community gardening movements. “Avon-
dale Community Garden Trust (ACG) has established a trial Biodynamic Food Garden 
in the Rosebank area. It works in conjunction with other neighbourhood groups to 
promote organic, sustainable gardening.  The overall aim is to get local people to work 
together through gardening, to encourage a strong and proactive community. ACG is 
a lively group who offer gardening workshops and discussions and also advocate local 
environmental and social issues.”4

  Another typical example is Mount Eden Village People. “Mount Eden Village People is 
a community group, dedicated to positive change towards a more sustainable lifestyle 
within our community. We are passionate about bringing people together to initiate 
changes that benefit the wider community and leads towards zero waste. To make 
this transformation happen we are working together with our community and other 
community groups to minimise waste, to plant fruit trees on public land and to offer 
workshops to encourage the growing of your own food.”5

  Both of those community garden movements intend to improve the living quality of 
the residents through encouraging their participation in the food production process. 
Food is a central element in these movements. The exchange and production of food 
are the most important parts in the process of these movements.

FIG.2 GARDENING EXHIBITION AT ROSEBANK ARTWALK, 2013

3, MOUNT EDEN VILLAGE PEOPLE. “Mt Eden Community Celebration Nov 2011.” . https://www.facebook.com/photo.php?f-
bid=314134238614462&set=a.314131201948099.90428.100000536659859&type=3&theater (accessed May 6, 2014).
4, AVONDALE COMMUNITy GARDENERS. “AVONDALE COMMUNITy GARDEN TRUST (ACG).” . http://rosebankartwalk.wordpress.com/about-2/
community-organisations/avondale-community-gardeners/ (accessed May 6, 2014).
5, “The Mount Eden Village People - About Us.” . http://www.mountedenvillagepeople.co.nz/about-us/ (accessed May 6, 2014).

1.1 Background information – deveLopment of auckLand

  Auckland is expanding horizontally and speedily due to its economic development 
and outside immigrants. But this horizontal development will not be able to be imple-
mented forever since the land where Auckland located is narrow, mountainous and 
limited by its extreme irregular coastal line.
  To meet the future development, Auckland Council has proposed the idea of de-
veloping some current suburbs into “Town Centres”. The council also proposed to 
give those suburbs denser residence to allow more vertical development compared 
to Auckland’s conventional horizontal development in the recent years. Also, the living 
quality is a significant issue that this research will treat carefully. The aim of balancing 
the denser residence and the living quality was involved with the idea of “Town Cen-
tres” presented in the Auckland Plan. Town centres will act as local hubs for commu-
nities, providing a wide range of business services and facilities and community facili-
ties. They are accessible by frequent public transport services and provide a range of 
residential living options, including mixed-use and higher-density options. They have 
variable capacity for accommodating new residential and business development.”2

FIG.1 EXPECTED HOUSING TyPES IN CENTRES AND NEIGHBOURHOODS1

1, AUCKLAND COUNCIL. “AUCKLAND PLAN - URBAN AUCKLAND.” . http://theplan.theaucklandplan.govt.nz/urban-auckland/ (accessed May 6, 
2014).
2, AUCKLAND COUNCIL. “AUCKLAND PLAN - URBAN AUCKLAND.” http://theplan.theaucklandplan.govt.nz/development-strategy/#d-3-mov-
ing-to-a-quality-compact-auckland (accessed May 5, 2014).
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1.4 PROjECT SOURCE

  Avondale Racecourse is the chosen Auckland suburb for this project. It is located in 
the middle of Avondale surrounded by low-rise commercial buildings on the eastern 
side and residential houses on the other sides. It is marked as the central area of Avon-
dale Town Centre by the Auckland Plan. The Jockey Club currently occupies this site.
  There was a debate from the middle of 2012 about the redevelopment of this site 
among three parties – Auckland Council, Avondale Community Action and the Jock-
ey Club. The Auckland Council worried that the fast development happening in New 
Lynn will cause a population pressure to the area nearby (Avondale Racecourse is the 
nearest opening land to the centre of New Lynn). Then the dwelling demand will be 
raised up. The Jockey Club tried everything to keep the operation and function of the 
racecourse for the maximum benefit. The residents wanted an improved community 
life and so they became sensitive to any changes that might bring some impact on 
their current life. Each party presented their proposal for the future development of 
the racecourse (they all presented, but no party compromised with the other two by 
that time):
  a, Auckland Council wanted to make the old racecourse as a 100% residential area 
covered by houses and apartment blocks;
  b, The Jockey Club wanted to keep the site in its existing status and improve the con-
ditions of the grandstand and the horse facilities;
  c, The Avondale Community Action wanted more improvement to the quality, diver-
sity and opportunities of living and working in Avondale rather than a copy of Auck-
land CBD.

FIG.5 LIVING vs GARDENING vs HORSE RACING

1.3 Background information – avondaLe Sunday market

  “The Avondale Sunday market is New Zealand’s biggest one-day market and the 
oldest running market.
   This multicultural market has products and food from all over the pacific and Asian 
continents and excels in great deals in vegetables and fruit and car boot items.
  It is normal to see some of the best restaurant chefs and wholesale buyers there on 
a Sunday purchasing products from the diverse vendors here at the market for use in 
their top restaurants.”7 
  The above passages provided the general purpose and situation of Avondale Sunday 
Market. As one of the biggest events in Avondale, the Sunday market has become not 
merely a commercial event, but also a communal event, that strengthens the neigh-
bourhood in Avondale. And one of the fundamental elements of this event is the food. 
Many activities that happen in Avondale Sunday Market relate to food exchange.

FIG.4 AVONDALE SUNDAy MARKET6 

6, “Photos from the market.” . http://www.avondalesundaymarkets.co.nz/gallery.html (accessed May 6, 2014).
7, “THE MARKET WITH EVERyTHING.” . http://www.avondalesundaymarkets.co.nz/ (accessed May 6, 2014).
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1.7 mETHODOLOGY

  Step 1, New Zealand and Australian permaculture projects of individual houses were 
researched and studied for the production scale and function pattern. The design of 
the dwelling units was based on the research towards the chosen permaculture pro-
jects;
  Step 2, Urban & suburban planning projects that involve food production, and com-
munity gardens were researched for design principles and methods that can be ap-
plied to organize the dwelling units on the selected site. The agriculture section and 
the residence section of the aims were solved in this step;
  Step 3, Master diagram of the site was developed. The study of Avondale Market, 
Community garden projects and the previous dwelling units plan will support the de-
sign of the Master diagram of the entire site. The community section of the aims was 
solved in this step;
  Step 4, The master diagram and the individual dwelling units design were adjusted to 
be integrated with each other. After the adjustment, the master plan was developed 
and settled. The remaining structure section of the aims was explored in this step.
  Construction and detail design were involved in the final stage of every step above 
especially step 1 and step 2.

1.5 RESEARCH qUESTION

  How to integrate food (vegetables & fruits) with residential development and to use 
it as the fundamental design element to organize buildings and activities?
 
1.6 oBjectiveS (aimS)

- Residence: the living quality pattern and the possibility of 60+ DPH living density 
proposed by Auckland Council (Avondale’s average living density is 8.9-11.4 DPH) will 
be tested on the selected site in the racecourse;
- Agriculture: the design will maximize the possibility and efficiency of local food pro-
duction (vegetables mainly) within residential developments (apartments);
- Community: food production will be used as a connection for residents and their 
community activities (retailing, community events, education, tourism, etc.). It will 
also be integrated with Avondale Sunday Market, public stores and restaurants (pro-
posed in the Auckland Plan by Auckland Council).

FIG.6 FOOD & ACTIVITIES RELATIONSHIP DIAGRAM
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FIG.7 HAMPSTEAD GARDEN SUBURB BIRD’S VIEW8

2.1.0 HAmPSTEAD GARDEN SUBURB, LONDON, U.K.

  Dame Henrietta Barnett established this project in 1906. It is regarded both domesti-
cally and internationally as one of the top architecture and urban planning projects in 
the early 20th century. The designers didn’t take the conventional programmatic plan 
by that time. Instead, they held great attention towards every aspect of the project 
so that the facades, site plan, house plan, etc. of the entire project might work as an 
entity. “Great care will be taken that the houses shall not spoil each other’s outlook, 
while the avoidance of uniformity or of an institutional aspect will be obtained by the 
variety of the dwellings, always provided that the fundamental principle is complied 
with that the part should not spoil the whole, nor that individual rights be assumed to 
carry the power of working communal wrong.”9

  All types of work in this project avoided being “industrial” so the spatial quality 
of delicate hand building environment and structures remains. Landscape features 
remain untouched and carefully attended. All the houses on the site correspond to 
each other by adopting the similar design features forming up spatial enclosures and 
passages.

8, Walker, Angus, and Joana Tambourides. HAMPSTEAD GARDEN SUBURB CONVERSATION AREA - DESIGN GUIDANCE: 5. Accessed August 20, 
2014. http://www.hgstrust.org/your-property/design-guidance.shtml.
9,  6 Ibid.

FIG.8 HAMPSTEAD GARDEN SUBURB STREET VIEW

2.0 PRECEDENTS STUDY
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2.2.0 EARTHSONG ECO-NEIGHBOURHOOD, AUCKLAND, NEW ZEA-
LAND

  Earthsong eco-neighbourhood is a 70-people community established by people who 
want to live sustainably and have an integrated neighbourhood. 
  The living density of Earthsong is 25 dph. Although the density is higher than the 
surrounding areas, the design minimized the hard surface so that more space can be 
left for vegetation and gardening. The primary design consideration of this project 
is towards people and reduces the interference from vehicles as much as possible.12

  “The resulting neighbourhood is spacious and peaceful and has a village-like feel. 
Children play safely on the paths, and neighbours often stop to chat as they come and 
go. By working with the existing landform, vegetation, and climate, we’ve created a 
beautiful and flourishing ecosystem. Nearly 70 people now live where only one did be-
fore, in a thriving and flourishing community that is nurturing the soil and trees back 
into health and providing a much greater diversity of plants than previously existed.”13 

10, “Earthsong Eco-Neighbourhood: Eco-homes for Sale in Auckland New Zealand.” Earthsong Eco-Neighbourhood: Eco-homes for Sale in Auck-
land New Zealand. Accessed August 10, 2013. http://www.earthsong.org.nz/resources/photo-gallery-2005.html.
11, Ibid.
12, “Earthsong Eco-Neighbourhood : Buildings.” Earthsong Eco-Neighbourhood : Buildings. Accessed September 2, 2014. http://www.earth-
song.org.nz/design/site.html.
13, Ibid.

FIG.12 EARTHSONG DWELLINGS10

FIG.13 RESIDENTS ATTENDING THEIR VEGETABLE GARDENS BESIDE THEIR HOUSES11 

2.1.1 mASTER PLAN ANALYSIS

  Dwellings (mainly attached, or semi-detached houses) in Hampstead Garden Sub-
urb Project shape different enclosures such as town squares, shared courtyard, com-
munity garden, etc.. All the different enclosures form a hierarchical spatial system 
(hierarchical diagram on the left): entrance open space→individual dwellings→com-
munity garden→community open space→suburb open space, or simply individual 
dwellings→community open space→suburb open space. It all depends on particular 
location and scale of each residential block. This system results in radial shaped res-
idential blocks on site where the suburb open space functions as a spatial hierarchy 
surrounded by different residential blocks. (diagram above)
  Compared to the conventional urban plan of row of rectangular blocks, this hierar-
chical spatial system was adapted to fit in different terrain and landscape conditions 
on the site and brought together a combination of conventional rectangular blocks 
and radial blocks.

FIG.11 SPATIAL RELATIONSHIP DIAGRAMFIG.9 PART OF HAMPSTEAD GARDEN SUBURB

FIG.10 HIERARCHICAL SPACE DIAGRAM OF HAMPSTEAD GARDEN SUBURB  
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2.2.2 WATER mANAGEmENT

  The circulation routes also control the flow of stormwater. For the purpose of direct-
ing the flow of water, the design used a swale system covered by water-loving plants. 
As is shown in the diagram, the branch swales are designed to start from a higher 
level surface where rainwater tanks and permeable pavement parking are located, 
and then follow the branch walking paths. This design makes the branch swale a wa-
ter harvesting construction that collects water from the surface nearby. Those branch 
swales then direct water into the main swale formed by the natural depression of the 
terrain. The main swale is the arterial water harvesting construction for surface storm 
water from the entire site. The main swale directs stomwater into the pond on the 
northern end of the site.
  The swale design provides ecological benefits for the project. It simplified the storm 
water management on site and provided the irrigation water source (besides roof-col-
lect rainwater and city supply) for the agricultural production on the site. The vege-
tation inside the swales reduces the flowing speed and acts as a landscape feature 
which improves the living environment and provides habitat for wildlife. Surface wa-
ter is filtered and chemically treated by the vegetation in the swale.

15, “Earthsong Eco-Neighbourhood: Eco-homes for Sale in Auckland New Zealand.” Earthsong Eco-Neighbourhood: Eco-homes for Sale in Auck-
land New Zealand. Accessed August 10, 2013. http://www.earthsong.org.nz/resources/photo-gallery-2005.html.
16, Allison, Robin. Stormwater Design , 2010. Accessed May 10, 2013. http://www.earthsong.org.nz/resources.html.

FIG.18 1500mm WIDE SWALE SECTION16 FIG.16 WATER MANAGEMENT DIAGRAM OF EARTHSONG

FIG.17 EARTHSONG RESIDENTS BUILDING SWALES ON SITE15

2.2.1 CIRCULATION

  Earthsong project is located on an incline. The terrain slopes down to the North. The 
change of the terrain forms a major depression which controls the plan of the major 
route for on-site traffic from the entrance to the community garden where the water 
pond located. The locations of the buildings and their access paths to them are de-
fined by the shape of the contour line so that it presents a natural distribution. All the 
circulation routes are primarily designed for pedestrians and cyclists. Vehicles can only 
reach the public parking area beside the community centre.

14, Walker, Angus, and Joana Tambourides. HAMPSTEAD GARDEN SUBURB CONVERSATION AREA - DESIGN GUIDANCE: 5. Accessed August 20, 
2014. http://www.hgstrust.org/your-property/design-guidance.shtml.

FIG.14 CIRCULATION DIAGRAM OF EARTHSONG

FIG.15 EARTHSONG BIRD’S VIEW14 
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2.3.0 AUSTRALIAN PRODUCTION mODEL FIG.20 AUSTRALIAN PRODUCTION MODEL PLAN

2.2.3 WASTE mANAGEmENT

  Besides the community centre, there is a composting toilet. It is not intended to be a 
major public toilet for the whole site, but to help residents, and visitors build up their 
awareness of waste recycling, water saving, and sustainability. The composted mate-
rial is only for the visual gardens on site, not for the food gardens.18

  Although all dwellings have their individual toilets, some residents still choose to use 
the compost toilet. “Usage has slowly grown from an average of 86 visits per month 
in 2007 to over 100 visits per month in 2010. As an alternative to a flushing toilet, the 
compost toilet is saving 600 litres of water a month, and retaining valuable nutrients 
to replenish the soil.”19 

FIG.19 COMPOST TOILET17

17, ”Earthsong Eco-Neighbourhood : Buildings.” Earthsong Eco-Neighbourhood : Buildings. Accessed June 2, 2014. http://www.earthsong.org.
nz/design/services-wastewater.html.
18, Ibid.
19, Ibid.
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  Wind, sun and view are the basic conditions which affect the consideration of the 
arrangement of the three elements.
  The prevailing wind defines the position of the fruit trees and the trimming of the ex-
isting trees on site because the designer wants to use the fruit trees as a windscreen.
  The consideration for the sun mainly focused on the agricultural production in each 
zone. For sufficient production of vegetables, zone 1 is designed to be accessed di-
rectly from the house and to the north of the house to receive the most sunshine for 
sufficient production. The fruit trees are positioned in zone 3 so the shade of them 
won’t affect the vegetable garden in zone 1 and they can provide semi-shaded area 
to meet the demand of the fowls. Zone 2 is the area where the shade of the house 
affect most, so it became an ideal place for agricultural tools & materials storage and 
agricultural facilities which requires shaded conditions for the maintenance and du-
ration purpose.
  The view here has two significant points: domestic scenery and residents’ manage-
ment. In this project, the view for domestic scenery mainly considers the visual effect 
of site boundaries. The designer used fruit trees and vine frames to cover particular 
part of the fence. The distribution of fruit trees and other facilities offers the house a 
clear view to the agricultural production on the eastern and the western part of the 
site. That brings convenience to the residents’ management of zone 1 and zone 3.
  Besides the conditions above, the three zones were also planned according to the 
frequency of the residents’ access to the production area. The vegetables and herbs in 
zone 1 are most frequently accessed, so it’s close to the kitchen of the house. The eggs 
and fruits in zone 3 are harvested seasonally, so zone 3 doesn’t need to be frequently 
accessed. Also to avoid being affected by the shading of the house, most of zone 3 is 
located on the far side of the site rather than attached to the house like zone 1 and 
zone 2. This arrangement placed the house in the centre of the circulation of the site, 
so the site circulation is more direct and efficient. (FIG.22)

FIG.22 AUSTRALIAN PRODUCTION MODEL CIRCULATION & DESIGN ISSUES

  This model was set up in a suburban area in Australia.20 As is shown in the diagrams 
on the left, the designer divided the single dwelling unit into three zones. Zone 1 con-
tains growing areas for veges and herbs. Zone 2 contains a working shed, a storage 
area, a pond, and a worm farm. Zone 3 contains fruit trees, a poultry shed (chicken 
shed) and compost & firewood storage areas.
  The arrangement of the zoning system in this project contributes to the convenience 
and efficiency of production management from the house.
  Zone 1 is where the main product of this project — herbs and vegetables grow. 
  Zone 2 acts as an assistant “workshop” for agricultural production operating in zone 
1 and zone 3. This area is integrated with the house so the facilities, material and 
storage for agricultural production in zone 1 and zone 3 can be accessed directly by 
the house users. 
  Zone 3 is positioned on the eastern end of the unit because the production in zone 
3 - eggs and fruits are produced seasonally and need not to be frequently accessed by 
the house users.
  The three zones operate as three elements for a house to become a basic suburban 
agricultural production unit. Zone 1 as a kitchen garden (produces veges & herbs). 
Zone 2 as a “workshop” (provides storage, facilities & material for agricultural pro-
duction on site). Zone 3 is a mixed-production poultry run (provides fruits, eggs and 
compost). The three elements guarantee the basic necessity of the operation and 
efficiency of this production unit.

FIG.21 AUSTRALIAN PRODUCTION MODEL ZONING DIAGRAM

20, “Backyard Permaculture” youTube video, 1:12:54, posted by “hempward,” January 26, 2013, http://www.youtube.com/watch?v=gB9lJpIi7zQ
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  This model was set up by Koanga Institute in Wairoa, New Zealand. The footprint of 
the site is 200m2 including the dwelling house.
  The site can be divided into four parts: 
  1, the 45m2 house for two adults and two children (4-6 years old); 
  2, the 40m2 vege garden bed in the centre of the eastern yard of the site;
  3, the poultry (chickens) & livestock(rabbits) area attached to the house;
  4, a companion (olives, apples, potatoes, etc.) growing area along the boundary of 
the site.
  According to a report published by Koanga Institute, the 200 m2 scale urban garden 
unit is aimed to be capable of making the model family self-sufficient in most of its 
basic nutrition needed.23

FIG.24 NEW ZEALAND PRODUCTION MODEL ZONING22

22, ”Earthsong Eco-Neighbourhood : Buildings.” Earthsong Eco-Neighbourhood : Buildings. Accessed June 2, 2014. http://www.earthsong.org.
nz/design/services-wastewater.html.
23, Kay, Baxter, Cathie Joanna, and Koanga Interns. The Koanga Institute - 200m2 Urban Garden Booklet. 1st ed. Wairoa, New Zealand: Koanga 
Institute, 2013. 2. Print.

2.4.0 NEW ZEALAND PRODUCTION MODEL - BY KOANGA INSTITUTE

FIG.23 NEW ZEALAND PRODUCTION MODEL SITE PLAN21

21, Baxter, Kay. “200 Square Metre Urban Design.” Koanga Institute. August 1, 2013. Accessed December 1, 2013. http://www.koanga.org.nz/
knowledgebase/design-knowledge/200-sq-m-urban-design/.
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2.4.2 DWELLING & PRODUCTION INTEGRATION 

  The entire model operates well on its agricultural production. But the proposed cir-
culation between the house and the agricultural production area can only be achieved 
through the house’ single entrance. So the communication between the house and 
the production area requires the house users to move in a longer distance like “cul-de-
sacs” , which limits the efficiency and convenience of the management.
  Another design problem of the project is that the house is too small for a family of 4 
people if the parents are deciding to raise their children over their 18th’s birthday. For 
the purpose of meeting the minimum living space requirement for four people (20m2 
per person24), The house needs to be at least 80m2.
  The proposed way to solve those problems is to extend the house to 80m2, so the 
footprint reaches the southern end of the site and open a new entrance/exit on the 
other end of the house. The new plan shortens the circulation length and offers more 
choice for the management of the garden.

FIG.26 NEW ZEALAND PRODUCTION MODEL DESIGN PROPOSAL

24, Department of Economic and Social Affairs, Population Division United Nations. 2000. “Charting the Progress of Populations.” Floor Area Per 
Person, no. 1: 80. Accessed March 22nd, 2014. http://www.un.org/esa/population/publications/charting/14.pdf

2.4.1 USEFUL SPATIAL DESIGNS

  1, Softened Boundary: the space beside the fence has been utilized as the companion 
growing area for this project. One benefit of this design is that the enclosure structure 
becomes the enclosure space for agricultural production. The other benefit is that the 
design offers visual pleasure that makes the boundary of the site more entertaining 
not only for the residents on site but also for the neighbours. Fruit and vegetable 
shrubs are the main plant used in the enclosure space.
  2, “Domestic landmark”: the word “landmark” is used here to stand for the fruit trees 
for the residents to identify different functional areas on the site. They mark the place 
where facilities like beehives, chicken coops, etc. are and adjust the visual enclosure 
of the garden. The trees also form wind barriers to protect the vege garden bed in the 
middle from the prevailing wind.
  3, Mulched surface: hard surface is not applied in the garden design. The designer 
chose to lay plant scraps on the ground. The layer will be degraded and nutrition will 
be returned to the soil gradually. As time goes by, the soil quality will be improved. 
That contributes to the improving the production. Hard surface, even permeable 
types, will slow down or even damage the soil improvement.

A-A SECTION

FIG.25 NEW ZEALAND PRODUCTION MODEL SPATIAL DESIGN AND VIEW ANALySIS
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2.4.4 SUmmARY

  The two models offer ideas for the dwelling unit design of Avondale Racecourse 
project. The Australian model offers design method and plan ideas. The New Zealand 
model offers reliable scale of the agricultural production of a single dwelling unit. It 
also suggests necessary elements for a single urban dwelling to become agriculturally 
productive and provides dimensions of those elements.

2.4.3 USEFUL FUNCTION & CONSTRUCTION DESIGNS

  1, Seed storage: 
  Seed storage is one of the rooms of primary importance. With seed storage, the res-
idents can improve the seed quality by themselves one generation of plants after an-
other. The quality of seed directly affects the quality of the final agricultural products. 
In this project, seed storage is on the southern side of the house to avoid direct sun-
light. All seeds are dried before putting into different jars so they may be kept for more 
than ten years sealed in jars under normal temperature in North Island, New Zealand.
  2, Multi-functional Partition:
  Partitions in this production unit are DIy constructions using recycled materials. The 
designer made use of the surface and turned it into a supporting structure for vinery 
crops. It adds more agricultural production space and is visually more acceptable and 
approachable than pure divisions structures.
  3, Poultry & livestock area: 
  The poultry & livestock consist of two major structures:
  - the chicken coop: a 2.4m×2.8m roof covered shed with its ground covered by 
500mm deep aerobic carbon/compost materials being turned by chickens. It holds 
one rooster and eight hens for a constant supply of eggs only25.
  - the rabbit cage: a 5m×1m 5-cage26 structure with a worm farm below and is capable 
of providing 1-2 rabbits for the kitchen each week (rabbits breed fast)27.
    The chicken coop and the rabbit cage are integrated together with the vegeta-
ble garden on site through recycling the waste (plant scraps, manure, etc.) produced 
(FIG. 28). The chicken coop and the rabbit cage provide composted manure and worm 
juice for the vegetable garden. Recycled plant scraps (wood chips, fallen leaves, rot-
ted roots, etc.) provide part food for the animals and compost material for the worm 
farm and chicken coop. The whole poultry and livestock system only occupies around 
11.72m2 areas and is an efficient and environmental protein source for the proposed 
4 - people family.

SEED STORAGE

CHICKEN COOP (POULTRY) RABBIT CAGE ABOVE & WORm 
FARm BELOW (LIVESTOCK)

mULTI-FUNCTIONAL PARTITION

25, Kay, Baxter, Cathie Joanna, and Koanga Interns. The Koanga Institute - 200m2 Urban Garden Booklet. 1st ed. Wairoa, New Zealand: Koanga 
Institute, 2013. 11. Print.
26, Ibid. 14-15
27, Ibid. 13

FIG.27 NEW ZEALAND PRODUCTION MODEL FACILITIES;

FIG.28 NEW ZEALAND PRODUCTION MODEL FOOD CIRUCLATION DIAGRAM
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2.5.1 LUA mINI FARm

  The “mini farm” is a combination of a farmers’ market on the ground level and mul-
ti-storey planting terraces above. Several mini farms form a productive system for a 
particular urban area. 
  The low-rise Mini-Farm is no higher than tall trees and its lightweight structure blends 
with the vegetation.
  Mini-Farms will provide points of urban interest, and those using growth lamps will 
also provide nocturnal light sources, creating luminous landmarks and enhancing the 
architecture of the town or city.
  The floor area is 125 sqm and opens to all sides to maximize the access to sunlight 
and also diversifies growing species. Each level is mainly accessed through a vertical 
transportation core with ladders attached.33 

FIG.31-2 LUA MINI FARM GROWING LEVEL PERSPECTIVE31

30,  “MINI FARM / SOA.” AGRICULTURAL URBANISM LAB. Accessed September 18, 2014. , http://www.lua-paris.com/en/projects/urban-agricul-
ture/item/273-mini-ferme160.
31, Ibid.
32, Ibid.
33, Ibid.

FIG.31-1 LUA MINI FARM MARKET LEVEL PERSPECTIVE30 FIG.32 LUA MINI FARM PLAN32 2.5.0 LUA - mINI FARm AND SUPER FARm, PARIS, FRANCEFIG.29 LUA MINI FARM PERSPECTIVE28

28, “MINI FARM / SOA.” AGRICULTURAL URBANISM LAB. Accessed September 18, 2014. , http://www.lua-paris.com/en/projects/urban-agricul-
ture/item/273-mini-ferme160.
29, “SUPER FARM / SOA.” AGRICULTURAL URBANISM LAB. Accessed September 18, 2014. http://www.lua-paris.com/en/projects/urban-agricul-
ture/item/439-superferme425mini-ferme160.FIG.30 LUA SUPER FARM PERSPECTIVE29 



26 27

FIG. 35-1 ONE CENTRAL PARK PERSPECTIVE38 2.6.0 ONE CENTRAL PARK, SYDNEY, AUSTRALIA

38, “One Central Park / Ateliers Jean Nouvel” 25 Sep 2014. ArchDaily. Accessed 15 Oct 2014. <http://www.archdaily.
com/?p=551329>
39, Ibid.

FIG. 35-2 STAGGERED BALCONy FACADE OF ONE CENTRAL PARK39 

2.5.2 LUA SUPER FARm

  Supermarket shelves and multi-storey aquaponic growing frames above those 
shelves mark the major feature of a super farm. The growing trays in the upper levels 
have access to the most sunlight. After being diffused and reflected by the growing 
structures and plants above, the ground level is naturally lighted without being ex-
posed to strong direct sunlight. This spatial division with different levels reduces the 
interference between marketing activities and production activities.37

  The design of super farm creates a free ground level, which means that it is suitable 
for not merely market space but other types of communal space. But the materials 
produced during the process of production might drop through the open space and 
open walking frame to the ground level. Also, the plan doesn’t identify the place for 
the structure for vertical transportation. 

FIG.33-2 LUA SUPER FARM PRODUCTION LEVEL PERSPECTIVE35

34,  “SUPER FARM / SOA.” AGRICULTURAL URBANISM LAB. Accessed September 18, 2014. http://www.lua-paris.com/en/pro-
jects/urban-agriculture/item/439-superferme425mini-ferme160.
35, Ibid.
36, Ibid.
37, Ibid.

FIG.33-1 LUA SUPER FARM MARKET LEVEL PERSPECTIVE34 FIG.34 LUA SUPER FARM PLAN36 
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3.0 LITERATURE SURVEY

FIG.37 CONCEPT RELATIONSHIP DIAGRAM

FIG. 36-1 LIGHT REFLECTOR40 

2.6.1 ONE CENTRAL PARK FACADE DESIGN AND LIGHT mANAGEmENT

  The design features that are inspiring to the Avondale Racecourse project are the 
facade design and the light management design of this project.
  The facade of the apartment towers of the project uses staggered balconies. This 
design allows more light into the interior space of the dwellings of this project than 
the design of conventional facades (paralleled balconies). The reason for that achieve-
ment is that the design increases the vertical dimension of the openings where the 
staggered balconies are located. (FIG.35-2 and FIG.36-1)
  Another benefiting design feature is the vertical planting system involved in each 
dwelling units (FIG.36-2). This planting system makes the walls alive. The green area 
becomes more accessible to the residents. This idea also increases the planting area 
of each dwelling units.
  There is a central reflector that directs sunlight into the space between the two tow-
ers. It creates skylight from above to the dwellings below (FIG.36-1). The white surface 
of each balcony also increases the diffusing reflection of light. So both the vertical and 
horizontal surfaces of the dwelling unit have access to light that the plants growing 
close to the facade benefit from this. Thus, the central reflector functions as the main 
light source. The white surface of each balcony distributes light more evenly into each 
dwelling unit.

40, “One Central Park / Ateliers Jean Nouvel” 25 Sep 2014. ArchDaily. Accessed 15 Oct 2014. <http://www.archdaily.com/?p=551329>
41, Macgowan, Tempe. “Green City Walls.” Sanctuary, MODERN GREEN HOMES, August, 2014, 64-67.

FIG. 36-2 VERTICAL PLANTING SPATIAL EFFECT41
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3.2 URBAN FARmING

  In Carrot City, the concept of urban farming was proposed for making the idle space 
(roof, abandoned land, etc.) of a high-density urban or suburban area to be produc-
tive. So the problems of distant delivery of food (freshness reduction, nutrition loss, 
etc.) may be solved. The process of designing an urban farming project is a process 
of integrating agriculture with urban planning and architectural design to create new 
types of places and buildings in the metropolitan area. “The physical and spatial as-
pects of food production, processing, distribution, and marketing are where food is-
sues interface with urban planning and design.”48 
  There are two expected results of urban farming: a good source of nutrition for res-
idents and a mutual-assisting neighbourhood. Four design elements need to be con-
sidered to achieve these targets: farmers’ markets, greenhouses, edible landscapes, 
and community gardens. In general, the whole design process of an urban farming 
project is a process of defining and designing the relationship between food and ar-
chitecture. Also, the design process should involve any types of building that have 
relationships to food consumptions (schools, multifamily housing, etc.).
  Five questions are proposed by this book and they form a basic structure of the 
design process of an urban farming project. By answering these questions in an archi-
tectural way, a designer or an architect will be able to construct the general idea of an 
urban farming project: 
“- What is the place of food production in the city?
- How can design reflect emerging movements that encourage us to consider our-
selves coproducers, rather than consumers, and engage us in the food production and 
supply process?
- What will increasingly dense cities and built forms look like when we start to design 
them habitually around a sustainable food infrastructure?
- How are underutilized urban spaces being transformed by current food production 
projects, and what further untapped opportunities for food production exist?
- What are the implications of urban agriculture for building materials, technologies, 
and structures?”49

  According to the projects presented by Carrot City, urban farming can be adapted to 
many different forms of buildings and sites, and can involve both individual and group 
activities. 

FIG.40 URBAN FARMING ADAPTED VERTICALLy TO A BUILDING IN JAPAN47 

46, “California Takes Big Step to Encourage Urban Farming.” Earth Day Network Main. Accessed August 21, 2014. http://www.earthday.org/
blog/2013/10/18/california-takes-big-step-encourage-urban-farming.
47, “Photos: The Nine-story Tokyo Office Building That’s Also a Farm.” QUARTS. Accessed August 19, 2014. http://qz.com/115226/photos-the-
nine-story-tokyo-office-building-thats-also-a-farm/.
48, Gorgolewski, Mark, and June Komisar. Carrot City: Creating Places for Urban Agriculture. 1st ed. Vol. 1. New york: Monacelli Press, 2011. 11.
49, Ibid. 12

FIG.39 URBAN FARMING IN CALIFORNIA46 

3.1 PERmACULTURE

  Permaculture is a productive combination of useful creatures (animals, plants, etc.) 
that benefits human. This concept is often discussed in a metropolitan situation. It 
consists of four elements: settlement (residents), landscape, vegetation and animal 
species. Human is considered as one portion of “animal species” section of the en-
tire system. Zoning, boundaries, facades and regions are the fundamental design ele-
ments when designing and planning a permaculture project that is the expected to be 
both productive and environmentally friendly.
  Food is the crucial element of permaculture. Any activities of permaculture are relat-
ed to food: “By developing private and public permacultures, people could see a food 
resource allied to the shelter the city over-provides and involve themselves in mean-
ingful tasks, aiding their own (and others) survival.”43 By participating in the produc-
tion and exchanging of food, people of different ages and occupations can be brought 
together to form a harmonious neighbourhood and to control their living quality. 
  The entire system not only produces food, but also recycles waste from food process-
ing, production maintaining, food exchanging, and food consuming activities. By man-
aging and controlling the producing and recycling process, people not only have the 
direct food production from plants as a reward but also some byproducts from every 
step of the whole process: “Animals are designed into the system, some loss of direct 
yield being accepted, as animals harvest and utilize pasture and wastes or products 
inaccessible to man, as well as giving a unique diversity of yield.”44 Natural environ-
ment also benefits from the process of permaculture: “Products and wastes return to 
the system. Fertility builds as soil evolves complexity and essential nutrients.”45 During 
every step of permaculture, people cooperate with each other and develop useful 
skills, especially for the young generations and the unemployed groups.
  The whole permaculture process can be at almost any scale (from a balcony to a giant 
community garden), at anywhere (from an opening suburban blank to an abandoned 
building) and for anybody (old, young, locals, outsiders, etc.). For those places and 
areas in a city that need renovation, permaculture is one beneficial solution for them.
  “Garden Club” in Netherland and “Cluster-title” in Australia are two typical forms of 
permaculture practically applied. In “Garden Club”, a piece of land is divided into small 
patches bought by different participants who attend them occasionally. Sometimes, 
those participants live in the small shelters on the site attend their patches if neces-
sary. The land is accessible to residents depend on public transport. In “Cluster-title” 
besides the production area, there are also proper dwellings to be rented. These types 
of permaculture projects or a combination of them are not only beneficial to the res-
idents living in it, but also those residents within the area where the projects locate. 
They provide food to the entire region and security as they are surrounded by the eyes 
of the public.

FIG.38 DIAGRAM OF PERMACULTURE42 

42, “What Is Permaculture?” NORTH AMERICAN PERMACULTURE CONVERGENCE. Accessed February 20, 2014. http://
northamericanpermaculture.org/what-is-permaculture/.
43, Mollison, B. C., and David Holmgren. Permaculture One: A Perennial Agricultural System for Human Settlements. 1st ed. Vol. 1. 
Melbourne, Australia: Transworld Publishers (Aust.) Pty., 1978. 90.
44, Ibid. 94
45, Ibid. 95
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4.0 DESIGN PROCESS: 
SITE ANALYSIS

3.3 COmmUNITY GARDEN

  “The urban community garden is generally regarded as a model of community open 
space that provides multiple environmental, social, economic, and health benefits.”51 
Locals, institutions and public agencies are three parties who construct community 
gardens for different reasons. For the locals, a community gardens is a deveopment of 
the existing public open space. For the institutions, a community garden is a place to 
accomplish planned tasks – academic studies, staff/students training, etc. For public 
agencies, a community garden provides an alternative way of entertainment or exer-
cise for the residents. Besides those functions, community gardens can also be dis-
plays of art, properties that provide jobs, place of education, or even integrated parts 
of native eco-system. Participants join the activities such as planting, maintaining, har-
vesting, etc. in a community garden receive a significant fulfillment. They also develop 
communication, cooperation, and friendship by joining the activities in a community 
garden. A community garden is a way of promoting neighbourhood and social envi-
ronment not only for the locals but also for the visitors from outside.52 

FIG.41 LINCOLN COMMUNITy GARDEN50

50, “Community Garden.” Lincoln Envirotown. Accessed September 15, 2014. http://www.lincolnenvirotown.org.nz/community-garden/.
51, Hou, Jeffrey, Julie M. Johnson, and Laura J. Lawson. GREENING CITIES GROWING COMMUNITIES - LEARNING FROM SEATTLE’S URBAN COM-
MUNITy GARDENS. 1st ed. Vol. 18. Seattle, USA: University of Washington Press, 2009. 3.
52, Ibid. 7



34 35

FIG.44 AUCKLAND AVERAGE CLIMATE CHART54

4.0.2 NATURAL CONDITON ANALYSIS - CLImATE

  The dominating wind direction of the site is mainly southwest according to the wind 
rose by Auckland Airport. (figure) The wind speed ranges from 4m/s to 6m/s56 which 
is above most of the start-up speed57 of most wind turbines. This speed will affect the 
height of the buildings on the site so the higher buildings will be designed to form a 
wind diffuser or a wind power generating structure for the whole site.
  Light is the most important element for vegetable production besides water. This 
project aims to make the maximum of the sunshine. But it won’t reject the application 
of artificial lights since the sunshine is very limited (less than 5 hours per day) during 
more than half of one year. (FIG.43) 

54, “Auckland’s Climate.” Moving to New Zealand. Accessed September 5, 2014. http://www.enz.org/auckland-climate.html.
55, “Windfinder.com - Wind and Weather Statistic Auckland Airport.” Windfinder.com. Accessed July 9, 2014. http://www.windfinder.com/
windstatistics/auckland.
56, Ibid.
57, “A Companion Text to the Catalogue of European Urban Wind Turbine Manufacturers.” URBAN WIND TURBINES Technology Review: 6. 
Accessed August 13, 2014. http://www.urbanwind.net/pdf/technological_analysis.pdf.

FIG.45 AUCKKLAND WINDROSE By AUCKLAND AIRPORT55 

4.0.1 NATURAL CONDITON ANALYSIS - TERRAIN

  The site slopes down from east to the west. The 16.5m, 16m, and 15m contours are 
the three major contours that divide the site into four different natural terraces. Those 
terraces will be used as a general reference to organizing the positions and shapes of 
each residential areas on the site.
  Although the height difference between the eastern and western boundaries of the 
site is 1.5 metres (contour plan). The over 360m length of the site (Google Earth meas-
urement) makes the sloping degree less than 4‰, which is invisible to human eyes 
when observing the site. (Photo) It is difficult to make use of the natural terrain of 
the visually flat site for the purpose of architecture, but the natural terrain offers an 
opportunity for water flow management on site. The annual site rainfall is 1,255mm.53 
Rainwater collection is valuable because it is a low precipitation and Auckland has an 
increasing risk of having summer draught in the recent years.

FIG.42 VIEW FROM ASH ST TOWARDS AVONDALE RACECOURSE

53, “Auckland, Albert Park Climate & Temperature.” ClimaTemps. January 10, 2014. Accessed October 2, 2014. http://www.auckland.
climatemps.com/

FIG.43 AVONDALE RACECOURSE COUNTOUR AND BOUNDARy PLAN
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4.0.4 CULTURAL CONDITION ANALYSIS - RESIDENCE AND FAmILY SCALE

  According to the statistics done by Auckland Council, the number of small-size fam-
ilies (couple without children and one-parent) will be increasing in the next 20 years. 
They will take over 42% of the entire families in Auckland. This future percentage is 
proved by the statistics about the family scale in Avondale provided by QV. Families 
of one and two residents currently take the major part (40%) of the entire families in 
Avondale. But families with large size still dominate more than half of the families. 
That requires the project to offer different choices to fit families of different scales. 
Those choices will be achieved by providing different types of dwellings, or dwellings 
that are changeable and combinable for future use.
  The site located in an area of low-rise public buildings and houses. But according to 
Auckland Plan, this area will become a town centre of Auckland: mainly filled out with 
1-to-4 storey buildings and 5-to-8 storey buildings61. The character of this region will 
become a region of higher density after 10 to 20 years of development. This project 
will be designed as an example of this development in this region. 
  In this project, the building height plan provided by Auckland Council will not be used 
as design code but a reliable design reference.

FIG.50 FAMILy SCALE OF AVONDALE By QV60 

59, “Auckland’s Housing.” The Auckland Plan Auckland Council. Accessed May 7, 2013. http://theplan.theaucklandplan.govt.nz/aucklands-hous-
ing/#priority-2-increase-housing-choice-to-meet-diverse-preferences-and-needs.
60, “Area Profile for Avondale, Auckland.” QV. Accessed September 25, 2014. http://www.qv.co.nz/suburb/area-profile/avondale-auck-
land/2912.
61,“Urban Auckland.” The Auckland Plan Auckland Council. Accessed November 15, 2013. http://theplan.theaucklandplan.govt.nz/urban-auck-
land/.

FIG.49 HOUSE HOLD PROJECTIONS - FAMILy TyPES By AUCKLAND COUNCIL59

4.0.3 CULTURAL CONDITION ANALYSIS - CIRCULATION

  The traffic condition around the racecourse is very convenient. Great North Rd and 
Ash St are the major vehicle routes that connect the site to the rest of Auckland. 
Within 10-minute comfort walking distance there are more than five bus stops and 
one train station which offers opportunities for people without cars. Also, the public 
transportation facilities make it possible that this project will be designed for people 
using bicycles, buses and trains 
  But the advantages of convenient vehicle route and public transport facilities contra-
dict to each other because of the conflict between pedestrians and cars. During rush 
hours of one day, the Ash St and Great North Rd become uncomfortable and danger-
ous for pedestrians due to high-speed heavy traffic. So the project aims to improve 
the situation so that the interference between pedestrians and cars will be reduced.

FIG.47 TRAFFIC FACILITIES AROUND AVONDALE RACECOURSE

58, McNicholas, James, Huanyu Wang, Azmon Chetty, Heather Wilkins, and Magdalena Garbarczyk. Avondale Racecourse Future 
Vision. 1st ed. Vol. 1. Auckland: Unitec Institute of Technology, 2012. 14.

FIG.46 MAJOR TRAFFIC ROUTES THROUGH AVONDALE58 FIG.48 GREAT NORTH RD STREET VIEW
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4.0.6 ARTIFICIAL CONDITION ANALYSIS - SITE USAGE

  The grandstand of the racecourse has not been maintained properly. That situation 
results in the appearance of an abandoned structure. It is located on the highest posi-
tion of the entire site and is the dominating visual feature of the whole site. Whether 
to keep the grandstand with its original function will be discussed through the design 
process.
  Although this site was originally designed for horse racing, the more frequent use 
of it now is the place for Avondale Sunday Market. This market is a major communal 
activity for the residents of Avondale, far more effective and constant than the horse 
racing activities. It mainly consists of stalls of local food production by domestic gar-
deners, cooks, farmers, etc. and second-hand good froms residents.
  In this project, integrating this market with the residential development will be a 
significant part of the entire design process.

FIG.53 AVONDALE SUNDAy MARKET 
Photo by Magdalena Garbarczyk

FIG.52 AGED AND UNATTENDED RACECOURSE GRAND STAND
Photo by Magdalena Garbarczyk

4.0.5 CULTURAL CONDITON ANALYSIS - NEW LYNN DEVELOPmENT

  Besides Avondale, the nearby area New Lynn is being developed into a metropolitan 
centre (a higher regional centre than the town centre63). It offers an opportunity 
of walking-to-work daily life for residents living in or about to live in Avondale who 
intended to work in New Lynn.:” The urban plan says New Lynn will, by 2030, be a 
unique, sustainable, urban place centred on a world-class transit interchange capable 
of attracting and maintaining a population of 20,000 residents and 14,000 workers.”64 
  According to the proposed development plan of New Lynn by Auckland Council (dia-
gram on the left), Avondale is an integrated part of the whole project. That strength-
ens the opportunity for residents who work in New Lynn and live in Avondale to live 
without frequent use of vehicles. If some of those residents live on the proposed area 
of Avondale Racecourse, the walking time to New Lynn will be reduced to less than 15 
minutes - suitable for both walking and cycling.
  Based on these facts and the site circulation analysis, this project is proposed to be 
designed as a pedestrian & bicycle priority project.

FIG.51 STRATEGIC DEVELOPMENT PLAN OF NEW LyNN62

62, New Lynn Urban Plan: 90. Accessed May 10, 2013. http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/CouncilPro-
jects/Pages/newlynntransformation.aspx.
63, “THE AUCKLAND PLAN.” Auckland Council. March 1, 2012. Accessed April 2, 2013. http://theplan.theaucklandplan.govt.nz/
urban-auckland/.
64, “New Lynn Transformation.” Auckland Council. Accessed November 3, 2013. http://www.aucklandcouncil.govt.nz/EN/planspoli-
ciesprojects/CouncilProjects/Pages/newlynntransformation.aspx.
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4.1 DESIGN PROCESS STAGE A
4.1.0 PURPOSES OF THIS STAGE

1, to have prototypes of dwellings and dwelling combination that can be adjusted and 
improved;
2, to explore the scale of the whole project;
3, to explore the relationship between production and living;
4, to explore the way of creating a productive environment by architectural method.

4.0.7 AESTHETIC CONDITON ANALYSIS

  Currently, the site is surrounded by fences and walls along its northern, eastern and 
western edge. These barriers cut off the integration between nearby residents and 
the racecourse visually. This makes the site into a total blank and lifeless square which 
is only lively on Sunday. The design process will seek to find a way of breaking down 
these barriers so that this “island” may become a communal space for residents on 
site and residents nearby.

FIG.55 WESTERN BOUNDARy OF AVONDALE RACECOURSE
Photo By Magdalena Garbarczyk

FIG.54 NORTHERN BOUNDARy OF AVONDALE RACECOURSE
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FIG.57 TOWER APARTMENT DWELLING COMBINATION FIG.58 ROW APARTMENT DWELLING COMBINATIONFIG.56 PROTO CONCEPT DIAGRAMS

4.1.1 PROTOTYPE CONCEPT OF DWELLING UNITS

  Based on the study of the permaculture projects in Australia and New Zealand, the 
basic concepts of the dwellings were mainly derived from the spatial plans of those 
projects. The dwelling consists of a residential unit with the production areas attached 
to its ends or its perimeter. They can be combined vertically and horizontally into res-
idential unit blocks.
  The dwelling units are located in the centre of each floor with the surrounding pro-
duction area facing the outside for the purpose of natural light access. 
  These ideas provide two types of residential buildings: 4-unit-per-block row apart-
ment and 2-unit-per-floor tower apartment.



44 45

4.1.3 TOWER APARTmENT DWELLING SPATIAL DESIGN

  The standard floor plan of the tower apartment consists of two symmetrical dwell-
ings divided by a central wall, a staircase and a double elevator shaft standing on one 
axis. Each dwelling has two bedrooms to inhabit 2 to 3 people. 
  There are two entrances to each dwelling: one is the main entrance to the inside 
of the dwelling, the other leads to the open passage between the dwelling and the 
planting area. Each room is opened to the planting area for the purpose of convenient 
management. Each room has folding doors that open out onto the planting terraces. 
The window space is filled with growing trays on the interior side of the glass for leafy 
vegetables and herbs.
  For the purpose of reducing the scale from an urban house to an apartment dwelling, 
zone 3 of fowls and fruit trees was not applied. Instead, a multiple-use terrace beside 
the open passage entrance functions as zone 2 if the residents want to build up a dif-
ferent production area as an addition to those vegetable beds.

FIG.61 TOWER APARTMENT AXONOMETRIC DIAGRAM

4.1.2 DWELLING COmBINATION AND mASTER PLAN

  The first master plan consists of four blocks. Each one of the blocks has the tower 
apartment as the dominating architectural element in the centre and the row apart-
ments are distributed along the extended radius of the tower apartments. The row 
apartments form community open space in the centre of each block. Between the 
tower apartments and row apartments are the communal greenhouses. They are on 
the concentric circles of the tower apartments as the transitional space between the 
tower apartments and the row apartments. 
  The idea of each block was derived from the radial pattern plan and the hierarchical 
public spatial system of Hampstead Garden Suburb. The suburb open space was re-
placed by a combination of apartment towers and communal greenhouses.
  When the four residential blocks combine into an entity, the triangular shape of each 
block forms the triangular public open space between them and beside site bound-
aries.

FIG.60 STAGE A SITE PERSPECTIVE

FIG.59 TOWER APARTMENT AXONOMETRIC DIAGRAM
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4.1.5 LIGHTING

  Direct sunlight and reflected light are the major light source of tower apartment. The 
circular shape of the floor plan was intended to let in more sunlight and to increase 
the light reflection effect by creating a smoother surface. All the growing terraces 
were staggered to each other to create double height space to let the vegetable beds 
gain more access to sunlight. The whole tower can be regarded a magnified version of 
a vertical garden tower that not only contains plants but residents as well.
  The row apartment mainly depends on diffused light. Because they are combined 
into a linear shape, and the light access surface is limited compared to isolated tow-
er apartments, their growing areas were more concentrated on the exterior vertical 
surface. From the window to the inner space, each growing balcony has a changing 
level of light strength for different types of vegetables. For plants growing behind the 
growing trays at the window area, their growth depends on the diffused light and 
additional artificial lights.

FIG.64 STAGE A ROW APARTMENT LIGHTING ANALySIS

FIG.63 STAGE A TOWER APARTMENT LIGHTING ANALySIS

FIG.62 ROW APARTMENT AXONOMETRIC DIAGRAM

4.1.4 ROW APARTmENT DWELLING SPATIAL DESIGN

  Each block of the row apartment consists of four 2-bedroom dwellings layered on top 
of each other, and a greenhouse on the very top shared by the four dwellings. They 
function as a community garden as in Hampstead Garden Suburb precedent. Each 
dwelling contains 2 to 3 people inside.
  One staircase connects the dwellings and roof greenhouse together. Each dwelling 
has been designed with only two sides open to the exterior space so each block can be 
combined and divided by shared walls. This design feature increases the living density 
by reducing the spacing between each dwelling.
  Different to the tower apartment, the kitchen and the growing balcony beside it 
were integrated into one space as zone 1 for leafy vegetables and herbs that will be 
more frequently eaten. Zone 2 for fruit vegetables is mainly controlled by the two 
bedrooms. All the raised beds and planting trays use soil as the growing substrate. 
The storage is next to the passage in the middle of the dwelling for seeds storage and 
garden equipment so the darkest area of the dwelling can be used.
  Because the plan of each dwelling is in a long and narrow shape, the planting balco-
nies are designed at both ends for the access to sunlight.
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4.1.7 WIND EFFECT ANALYSIS OF THE APARTmENT TOWER

  Because of the height of each apartment tower (all over 90m tall) so the effect 
from wind needs to be considered. To prevent the shallow root vegetables being 
blown away by the wind, two protections were designed. One is the glass railing 
along the exterior edge of each floor. The other is a 600mm deep fruit and vegeta-
ble bed beside the glass railing and those between each 300mm deep leafy vegeta-
ble bed. When there are vegetable shrubs growing on it, they form a wind diffusing 
barrier for the vegetables surrounded by them.

FIG.68 TOWER APARTMENT WIND ANALySIS

4.1.6 WATER & FERTILIZER SUPPLY

  Three types of water source are proposed for each dwelling’s garden watering: city 
water, collected rainwater and recycled grey water. The kitchen and dining area and 
the bathroom/toilet supply recycled grey water. Rainwater is mainly collected from 
ground surface and roof surface of row apartments. The collected rainwater will be 
pumped into each dwelling from underground collection tanks.
  The fertilizer source is supplied by the composted waste in the bathroom/toilet and 
the composted kitchen food scraps.

FIG.65 TOWER & ROW APARTMENT WATER & FERTILIZER SUPPLy DIAGRAMS

65, “Portable Composting Toilet | Sun Mar MOBILE | Free Shipping!” The Composting Toilet Store. Accessed September 11, 2014
66, “AQUS Greywater Recycling System.” Sustainable Home Building. Accessed September 11, 2014. http://www.trendir.com/green/
aqus-greywater-recycling-syste-1.html. 

FIG.66 COMPOST TOILET DIAGRAM65 FIG.67 GREy WATER RECyCLE SySTEM DIAGRAM66 
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4.2 DESIGN PROCESS STAGE B
4.2.0 PURPOSES OF THIS STAGE

1, to develop a more convincing master plan;
2, to explore the scale of the whole project with adjusted dwelling types;
3, to improve the spatial quality for production and living;

4.1.8 STAGE A SUmmARY

Dwelling number: row apartment units - 261, tower apartment units - 188
Tallest building height: 97m (30 stories)
Maximum living density: 72.6d/h
Total population: 898 to 1,347

Problems from Stage A:

On production: 
  Based on the production area scale provided by Koanga institute project, the entire 
growing area of soil planting method will be at least 4.04 hectares. If there are 1,347 
people on site, then the growing scale will increase over 6 hectares that are nearly the 
size of the entire site. That left hardly any space for communal activities like Avondale 
Sunday market. Every dwelling needs a big terrace for the purpose of being self-suf-
ficient in the production within a dwelling. That creates big shading that makes the 
dwellings right below it have little access to natural lighting. Two ideas were proposed 
to solve this problem: 
  1, reduce the growing area by using a growing method of a higher efficiency;
  2, find supportive evidence or precedents that confirms the possibility and practical-
ity of growing vegetables in a vertical surface.

On master plan: 
  The size of each dwelling makes the radial shape of each residential block over scale 
to fit with the site. Also, it is hard to form a clear circulation with all the triangular 
shape open space joined together. So it’s impractical to apply the concept of a res-
idential village with multiple communities of Hampstead Garden Suburb directly on 
this site. But the hierarchical structure of this precedent (Suburb open space → com-
munity open space → community garden) is still useful as an architectural tool for the 
later design stages.
  Another problem of this master plan is the insufficient sunlight on the southern 
side of the dwellings have North-South facing direction at the ground level, especially 
those at the corners. Some dwellings’ growing area will be fully shaded during winter 
time. The height of row apartments also limits the distance between each residential 
block. They can’t be located too close to each other, or there will be little natural light 
and the sense of communal public space will be weakened.

On scale: 
  The 97m tower is over-scaled not only to the current Avondale region, but also to the 
future Avondale town centre. The height of tower apartments need to be reduced, 
or it’s going to be a brutal landmark which contradicts to the nature of a welcoming 
residential community.
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FIG.70 ROW APARTMENT BOTTOM UNIT SPATIAL DIAGRAM FIG.71 ROW APARTMENT TOP UNIT SPATIAL DIAGRAM

4.2.1 ROW APARTmENT DEVELOPmENT

  Because the row apartment is the major spatial element that defines a residential 
block on the site, the design improvement started with the row apartment blocks and 
dwellings.
  Compared to the previous design, the new development exposed more surface area 
at the top of each dwelling to let in more skylight into each dwelling. Thus, the lighting 
conditions for both production area and dwelling area were improved. Based on the 
same production method of the previous design, each unit uses soil as a major grow-
ing substrate for individual production.
   The change of dwelling types was also intended to meet the requirement of families 
of different scales. There were two types of dwellings of row apartment: 3-bedroom 
bottom unit (4 people maximum) and 4-bedroom top unit (6-people maximum).
  The 3-bedroom bottom unit has an interior garden on both ends of it. They func-
tion as zone 1. An exterior garden next to it functions as zone 2 and the transitional 
semi-private space. The living and dining space were integrated into one space on the 
ground floor. The 4-bedroom top unit makes use of the roof space of rooms at lower 
levels. The very top space became a private roof garden only for the 4-bedroom top 
unit itself. From the bottom to the top, each level sets back to maximize the sunlight 
entering each dwelling.

FIG.69 ROW APARTMENT CONCEPT CHANGE STAGE A TO STAGE B
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4.2.3 DWELLING COmBINATION AND mASTER PLAN - SCALE TEST ON 
mASTER PLAN

  The circulation of each residential block defines their orientation on the site. Each 
residential block is parallel to the eastern and western site boundaries. One major 
circulation route on the southern side connects all the circulation routes together. The 
space between each residential block naturally becomes the circulation route shared 
by pedestrians and cars.
  At the end of each circulation route stands one tower apartment. It is possible to 
have eight tower apartments on site. (FIG.76) That will reduce the height of each 
apartment tower down to less than 15 stories (45m maximum) under the living den-
sity of the design in Stage A. The new towers are more acceptable in scale than those 
97m “skyscrapers”.

FIG.76 TOWER POSITION CONCEPT

FIG.75 SITE CIRCULATION CONCEPT

4.2.2 DWELLING COmBINATION AND mASTER PLAN - COmBINATION 
OF HIGHER DENSITY

  The new residential block was mainly derived from the Earthsong precedent. But in-
stead of distributing each dwelling unit along the contour lines individually, the shifted 
idea combined every dwelling unit together. Thus, they form an adjustable line that 
can be straightened or curved according to the shape of the contour lines on the site 
of Avondale Racecourse. The close-up community open space of the previous design 
has been squeezed into a long and narrow residential block open to both north and 
south. One of the two openings is the entrance of each block faces Ash St. The other 
opening faces the lower levels of the tower apartments. These two openings were 
mainly for pedestrians. Two side entrances shared by pedestrians and cars were pro-
vided for each residential block.
  Each residential block has three spots of public activities: two public spaces that can 
be used as tenancies in the middle and one at the bottom of the apartment tower. 
The principle here is to put the social space at the entrances and exits where people 
gathered more often.

FIG.73 RESIDENTIAL BLOCK SPATIAL CONCEPT DIAGRAM

FIG.72 RESIDENTIAL BLOCK CONCEPT CHANGE FIG.74 RESIDENTIAL BLOCK COMBINATION DIAGRAM
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4.3 DESIGN PROCESS STAGE C
4.3.0 PURPOSE OF THIS STAGE

1, to settle the idea of the master plan,
2, to find the architectural way of solving the relationship between living and produc-
ing within each dwelling;
3, to explore opportunities of integrating communal activities, such as the Avondale 
Market mainly, with the master plan;
4, to find new ways of arranging dwellings to modify the entire scale of the project;

4.2.4 STAGE B SUmmARY

Estimated dwelling number: row apartment units - 144, tower apartment units - 240 
(8 towers)
Estimated tallest building height: 45m (15 stories)
Maximum living density: 62.1d/h
Estimated total population: 960 to 1,392

Problems from Stage B:

On master plan:
  The circulation route needs a spatial hierarchy like Hampstead Garden Suburb for 
the entire site. So that all residential blocks can have a stronger connection rather 
than merely being positioned next to each other. Through the study in this stage, the 
design tools offered by the precedents have been rediscovered. The master plan of 
Earth Song offers the idea of each residential block, and the hierarchical public spatial 
structure from Hampstead Garden Suburb will combine and organize the entire site 
into an integrated suburban entity.

On residential block:
  The 4-storey height of row apartments still limits the distance between each res-
idential block. But the raised public passages leading up to the top dwellings have 
the potential to be designed as proper public space for both growing and communal 
activities. So more ground surface area can be left for plants with deep roots or com-
munal activities. Thus, separating communal activities to different levels according to 
the purpose and environment of activities becomes a design issue.

On dwellings:
  Large size dwellings need large planting areas. Having 4-6 people inside a dwelling 
requires the growing area to be over 200 sqm to comply with the self-sufficiency re-
quirement individually within each dwelling. The proposed growing area is far too 
small for that target and the total population on site still makes the production area 
take over most of the ground surface on the site. That hardly left any space for Avon-
dale Market and other communal activities. So the dwelling size needs to be reduced 
but also needs to be flexible for different size of families.
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4.3.2 AqUAPONIC SYSTEm

  After the trial with soil planting method in the previous stages, it is concluded that 
the site needs a production method of a higher efficiency, and the aquaponic system 
is the solution. It is a growing system that plants are fed with flowing water from a fish 
tank, so that the waste from the fish provides nutrition for the plants, and the plants 
purify the water for the fish. It is also available to DIy projects and has been applied 
in New Zealand already.
  The most significant feature of aquaponic system to this project is its high production 
efficiency. It reduces the self-sufficient amount of growing area per person to less 
than 10m2 (see Appendix3), which makes it possible for every dwelling of this project 
to have its individual self-sufficient mini farm.

FIG.79 AQUAPONICS SySTEM AT PATUMAHOE SCHOOL, PATUMAHOE69

69, Evans, Duncan. “Welcome to Aquaponics Kiwi - 100% N.Z.” AQUAPONICS KIWI. Accessed August 15, 2014. http://www.aquaponics.kiwi.nz/
Home/.

4.3.1 REDISCOVERY OF VERTICAL PLANTING

  The two pictures on the left show the possibilities of growing vegetables in an interior 
space. Rather than horizontal planters, the vertical growing creates more available 
space for food production and can be used to soften a hard surface for a better spatial 
quality.

FIG.78 INDOOR/OUTDOOR LIVING WALL PLANTERS68

67, “Living Wall Systems.” FASHION DESIGN. Accessed September 3, 2014. http://ligiafiedler.blogspot.co.nz/2012/01/living-wall-systems-living-
wall-art_17.html.
68, “Indoor/Outdoor Living Wall Planters - Contemporary - Indoor Pots And Planters - by Garden Beet.” Houzz. Accessed September 13, 2014. 
http://www.houzz.com/photos/2889922/Indoor-Outdoor-Living-Wall-Planters-contemporary-indoor-pots-and-planters.

FIG.77 LIVING WALLS67
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FIG.82 MASTER PLAN CONCEPT

4.4.3 DWELLING COmBINATION & mASTER PLAN

  The shape of the contour line of this site offers natural division for different residen-
tial blocks. The highest contour line is on the eastern side of the site, and the lowest is 
on the western side close to the petrol station. The lowest contour line naturally forms 
the shape of water pond that could be the rainwater collector, the water source for 
different dwellings and a spatial centre for the entire site. 
  With the water feature in the middle and a flat surface formed by the natural terrain, 
a suburb open space naturally comes into being. This proposed suburb open space is 
the centre for communal activities of the whole site. It is also the main area of Avon-
dale Sunday Market.
  The towers on the southern boundary vary in height to accommodate varying site 
conditions. At the centre they are highest thus providing a focal point for the develop-
ment. This maximum height reduces towards the east and west boundaries to achieve 
a gentle transition in scale to the nearby residential areas.
  The space between each residential block is proposed to be the circulation route 
shared by vehicles and pedestrians. The circulation inside each residential block is 
only for bicycles and pedestrians. So the residents will have opportunities to commu-
nicate with each other and participate in the farming/gardening activities without the 
disturbance of heavy and speedy traffic.

FIG.81 STAGE C SITE CIRCULATION CONCEPT

FIG.80 SITE COUNTOUR AXONOMETRIC
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4.3.5 TOWER APARTmENT DEVELOPmENT

  For the purpose of reducing the height of apartment towers acceptable, the num-
ber of dwellings on each floor was increased from 2 to 3. The two dwellings on the 
eastern and western sides of each floor follow the spatial arrangement of the tower 
apartment design in stage A.
  With the high efficiency of the aquaponic system, the growing space can be reduced 
into a very small area (see Appendix 3) to meet the need of a 2-people household. 
Then moving all the growing areas to one side of the building becomes possible. So 
the plan of the towers doesn’t need to consider much about maximising the lighting 
on all sides of the building. That’s why the plan adopts a conventional rectangular 
shape to provide convenient shifting and easy management for the residents.
  Each dwelling’s exterior wall is considered to be the vegetable wall. All leafy and 
herbal vegetables are planted vertically, saving space for raised beds on the growing 
terrace area of each dwelling for vegetables with deep roots. All the growing terraces 
on the northern side (solar side) have no visual barriers but separated by their individ-
ual growing terraces. So the residents from different dwellings can communicate with 
each other, or even exchange their harvest.
  There are three levels of commercial tenancies at the base of each tower. The first 
two levels serve the activities that happen at the ground level. The third level serves 
the activities that happen at the terrace level. The design of the public terrace will be 
explained in later passages.

FIG.85 TOWER APARTMENT SPATIAL DIAGRAM

FIG.86 TOWER APARTMENT CONCEPT CHANGE

4.3.4 ROW APARTmENT DEVELOPmENT

  Compared to the design in Stage B, a new idea reduced the height of every dwell-
ing block to two storeys maximum. This shift can let each residential block be po-
sitioned closer to leave more space for the community open space inside every 
residential block to increase the productive and communal courtyard.
  In each dwelling block, there are two dwellings on the ground level that form an 
inner courtyard for vegetable production and also functions as a semi-private area. 
The biggest change from previous ideas is the vegetable wall on the outside of 
every dwelling. That provides more available production area and reduces the size 
of horizontal production area so that it is multifunctional to the residents of each 
dwelling. The top dwelling sits on one side of the dwelling block. The roof of the 
dwelling on the other side then becomes the garden terrace of the top dwelling.
  For the lighting conditions of the courtyard, a light diffusing roof covers the top 
to distribute skylight evenly into the courtyard. The light diffusing roof is also a 
visual barrier to prevent visual interference between different levels of each dwell-
ing block.
  In this idea, every dwelling has light access to all sides. The walls of each dwelling 
facing the public side have highlight-frosted-glass windows to guarantee both the 
privacy and the lighting. That intends to increase the interior lighting conditions if 
the residents want to have interior planting.
  The dwelling unit of this model is modifiable and combinable. Each dwelling can 
inhabit three people maximum. If there is a family that exceeds the size of three 
people, for example, six people, they may buy two bottom dwellings. The two 
dwellings then can be used as one big courtyard dwelling for that 6-people family. 
In different situations, whether two different families or one large family occupy 
the ground level, this courtyard space will provide opportunities for communica-
tion and interaction.

FIG.84 ROW APARTMENT SPATIAL DIAGRAM

FIG.83 ROW APARTMENT CONCEPT CHANGE STAGE B TO STAGE C
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FIG.87 STAGE C MASTER PLAN BIRD’S VIEW

4.3.6 mASTER PLAN DEVELOPmENT

  More ground surface area is created for public activities like Avondale Market and 
communal gardening. A public terrace has been used to connect the level 3 spaces 
of all towers and cover the central square. The terrace area above the central square 
is the main community greenhouse of the entire site. The raised-up greenhouse is 
also a spatial reference for the residents on site. It also offers an obvious visual focu 
for views from outside the site. Below the greenhouse is the space where the lowest 
contour line on site forms the water pond. Two smaller community greenhouses were 
designed to fill up the eastern and western ends of the site.
  Beside every tower, there’s a switchback ramp leading up to the terrace. In each 
residential block, there is a straight ramp that separate the circulation route into the 
one leading up to the terrace and the one to the community open space. In the central 
square, four switchback ramps are the accesses to the main community greenhouse. 
Six row apartment dwelling blocks were raised up to the public terrace level to leave 
more ground space for communal activities, parking, and market stalls.
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4.3.8 WATER & FERTILIZER SUPPLY

  The water supply strategy didn’t change from stage A. Recycled grey water, civil wa-
ter and recycled rain water are still the main sources for the garden watering in each 
dwelling. The kitchen and the bathroom/toilet still provide composted material and 
recycled grey water. The new element added is a fish pond that is necessary for the 
aquaponic growing system of each dwelling.

FIG.90 TOWER APARTMENT WATER SUPPLy DIAGRAM

FIG.91 ROW APARTMENT WATER SUPPLy DIAGRAM

4.3.7 LIGHTING

  Direct sunlight, reflected sunlight, artificial light (LED) are the main light sources 
of tower apartments. The staggered terraces introduce more sunlight deep into the 
towers than the conventional paralleled terraces. In each dwelling, fruit vegetables 
that need more light are grown in raised beds along the edge of the growing terraces. 
Herbal vegetables that need less light are grown vertically on the exterior wall of each 
dwelling. Dwelling 1 in the middle has access to direct sunlight during most time of 
one day. Different areas in dwelling 2 and 3 have different sunshine hours due to their 
position. These differences offer the choices and opportunities for multiple produc-
tion purposes according to the different lighting requirement of vegetables.
  Direct sunlight, diffused sunlight, and artificial light (LED) provide lighting for the top 
unit of a row apartment dwelling block. The bottom units use direct sunlight, reflect-
ed sunlight, diffused sunlight (for the courtyard mainly), and artificial light (LED). The 
sunlight diffusing roof allows the courtyard which is the major production area of the 
bottom units to make use of sunlight from all directions. Following the same designing 
strategy of the tower apartment, fruit vegetable are grown in the raised beds in the 
middle courtyard or the growing terraces at the edge, and herbal vegetables cover 
most of the exterior walls.FIG.88 TOWER APARTMENT LIGHTING ANALySIS

FIG.89 ROW APARTMENT LIGHTING ANALySIS
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4.4 DESIGN PROCESS STAGE D
INITIAL FINALISATION

4.3.9 STAGE C SUmmARY

Dwelling number: row apartment units - 162, tower apartment units - 213
Tallest building height: 54m (15 storeys)
Maximum living density: 60.7d/h
Total population: 912 to 1,287

Problems from Stage C:

On master plan:
  The community open space and the space between the residential blocks need to be 
clearly defined - usage, landscape, community garden, etc. 

On row apartment:
  The position of the toilet interferes with the spatial quality of the living area and 
kitchen. It blocks the visual connection between the living area and the interior court-
yard.
  The courtyard has some potential for better natural lighting access so that the use 
of artificial light may be reduced. One side of the courtyard is a piece of solid wall of 
the dwellings of the other block. This will bring negative effects on the spatial quality 
of the courtyard.
  The usage of the roof space of the top dwelling unit needs to be considered in the 
next stage.

On tower apartment:
  Roof space of the tower apartment has the potential to be designed into a communal 
space for either growing, other communal activities or a place for wind turbines.
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4.4.0 DEVELOPmENT OF mASTER PLAN

  The new design expands the terrace space to the entire site, including every residen-
tial block. The terrace space now becomes one semi-public space mainly for residents 
on site. This terrace space has three functions - a production terrace, communal space 
and a light diffusing facility.
  The ramps that start from Ash St side are cancelled. Instead, six straight stairs distrib-
uted along the northern and eastern boundaries of the site will lead people from Ash 
St and the residential area nearby on the east up to the terrace space.
  The new master plan also has an extra exit path beside the main entrance at Elm St. 
This path will lead vehicles that need parking space to the middle of the racecourse 
where the land is currently left unused. Each row apartment dwelling block has foot-
paths along its perimeter.
  Because of the increasing size of each row apartment dwelling block, there are more 
row apartment units on the ground. That makes the height of the tower apartments 
reduced to 14 levels and also the number of towers reduced to 6 instead of 7.
  Within each residential block, the community open space ground surface is covered 
with growing beds that function together with the growing beds on the terraces as 
the community garden.

FIG.93 MASTER PLAN SPATIAL DIAGRAMFIG.92 FINAL DESIGN BIRD’S VIEW
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FIG.95 MASTER PLAN 1:2500FIG.94 GROUND FLOOR MASTER PLAN 1:2500



74 75

FIG.98 ROW APARTMENT DWELLING BLOCK FLOOR PLANS  (Because skylight is the main light source for this dwelling block, so the orientation of it is not as important as for ordinary buildings. That is why there is no north 
point in these plans.)

4.4.1 DEVELOPmENT OF ROW APARTmENT

  Compared to the previous design, the new row apartment dwelling block has a larger 
skylight to let in more light for the growing activities inside the courtyard.
  Each dwelling block has two entrances. There are four dwellings on the top and four 
on the ground. The ground units have an internal courtyard and a terrace attached to 
the bedrooms as their production area. The top units have the roof space and balco-
nies as the production area. The two levels were visually separated by a visual barrier 
made of frosted glass along the edge of the external corridor on the first floor to avoid 
interference between different levels. In the new courtyard, every dwelling faces each 
other, so the sense of neighbourhood has been strengthened in this larger and more 
opened courtyard.
  The toilet has been moved from beside the living/dining area to a position in be-
tween the bedrooms. It’s close to the staircase (top units) and doors open to the 
courtyard (ground units). That design offers water/composted material supply for the 
production areas conveniently without interfering the circulation of the living/dining 
area.

FIG.97 ROW APARTMENT BLOCK CONCEPT CHANGE

FIG.96 ROW APARTMENT DWELLING BLOCK BIRD’S VIEW
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FIG.100 TOWER APARTMENT BIRD’S VIEW

4.4.2 DEVELOPmENT OF TOWER APARTmENT

  The spatial idea of the standard floor plan was kept from the last stage. The new de-
velopment of the tower apartments is their roof space. The roof space of each tower 
apartment consists of a greenhouse shared by all residents in the tower. An elevator 
machine room, two wind turbines stands on the top of the structural columns. Beside 
the greenhouse, there are two open terraces. The wind turbines are mainly for the 
power consumption of production lighting and water pumps for the whole site.

FIG. 99 ROW APARTMENT DWELLING BLOCK SECTION A-A
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FIG.102 TOWER APARTMENT ROOF & TENANCy LEVEL PLANSFIG.101 TOWER APARTMENT STANDARD FLOOR PLANS
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4.4.3 LIGHTING DESIGN

  In previous stages, the design is mainly focused on how to allow in more direct sun-
light into the growing area. The new design pays more attention to the skylight, be-
cause it’s diffused evenly and has enough strength to support the growing of quite a 
few species of vegetables (Appendix 3).
  The terrace area covers every residential block. It has larger openings to let in more 
skylight and direct sunlight to the growing beds on the ground level. 
  Not like the terrace area covers every residential block, the terrace area covers the 
road have smaller openings (road area has a lower requirement of lighting compared 
to production areas). So more spaces on the terrace are created for production.
  Every opening on the terrace area is covered with light diffusing glass so that direct 
sunlight can be distributed to the ground level below. The light diffusing roofs are 
surrounded by raised beds, so they become production, architecture, and landscape 
units rather than being merely light diffusing facilities.

FIG.104 LIGHT DIFFUSING ROOF PERSPECTIVES

FIG.105 RESIDENTIAL BLOCK 2 PERSPECTIVE
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FIG.107 ROW APARTMENT DWELLING BLOCK LIGHTING ANALySIS & STREET VIEW SECTION - J  1:150FIG.106 ROW APARTMENT DWELLING BLOCK LIGHTING ANALySIS & STREET SECTION - I  1:200
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4.4.5 WATER HARVESTING AND SUPPLY - RAINWATER COLLECTION & 
SUPPLY

  Recycled rainwater is mainly used for garden water and other production purposes in 
this project. The collection tanks are all below the ground level to let collected water 
flow into it. Then the collected rainwater will be pumped up into each dwelling. 
  The major rain collector of this project is the terrace because it covers most area of 
the site. The skylight roofs are highly efficient at water harvesting.

FIG.111 TOWER APARTMENT HARVESTED RAINWATER SUPPLy

FIG.112 ROW APARTMENT HARVESTED RAINWATER SUPPLy

4.4.4 WATER HARVESTING AND SUPPLY - RECYCED mATERIAL

  Kitchen and bathroom/toilet still supplies recycled grey water and composted mate-
rial to the production area of each dwelling. In the new design, every dwelling has a 
fish pond so residents may choose to use different types of production (soil planting 
or aquaponics). With multiple production methods, the diversity of food supply has 
been enriched, and the project has more possibilities of being self-sufficient for the 
residents living on site.

FIG.109 TOWER APARTMENT GREy WATER & COMPOSTED MATERIAL SUPPLy DIAGRAMS

FIG.108 ROW APARTMENT GREy WATER SUPPLy DIAGRAMS GROUND FLOOR FIG.110 ROW APARTMENT GREy WATER SUPPLy DIAGRAMS FIRST FLOOR
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4.5 DESIGN PROCESS STAGE E
FINAL PRESENTATION

4.4.6 STAGE D OUTCOmE

Dwelling number: row apartment units - 240, tower apartment units - 138
Tallest building height: 54m (14 storeys)
Maximum living density: 61.2d/h
Total population: 996 to 1,374

  The initial final strategy produced another “ground level” above the existing ground 
level. This artificial ground level provides both social space and production areas. 
Every dwelling on the site is tied together to each other by the food producing and 
food exchanging activities that happen in these communal space areas. This artificial 
ground level also connects the tower apartments and row apartments together into 
an entity.
  The sense of neighbourhood has been designed into every corner of this project, 
from the semi-private courtyard to the major greenhouse of the whole site. The resi-
dents no longer live individually in this project.
  In general, the production activities, the communal activities and the living of individ-
ual residents integrate with each other.
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4.5.1 SITE PLAN DEVELOPmENT

  The development of this design stage is directed under the strategy of softening the 
boundaries between different areas. 
  The eastern boundary of the site consists of a series of swales and water ponds with 
three connection paths leading to the retirement village on the east. (FIG. page 89) 
This design allows the communication between the residents on both sides. Especial-
ly for aged people in the retirement village, having access to the type of green and 
communal environment is of great benefit. The western boundary provides no access 
connections but swales as “open” barriers provide visual connection. This design de-
cision is in consideration of the possible disturbance between private properties and 
the petrol station and the racecourse project site. (FIG. page 89) Several open spaces 
left on the northern boundary function as both the community orchard and entrance 
square of the site. (FIG.113 page 88)
  The main community greenhouse idea of Stage D has been transferred into an open 
community garden that can be accessed from all directions. This idea will enrich and 
strengthen the social and communal function of the space. In other words, the cur-
rent design makes it more accessible to the residents. The area is covered under a roof 
consists of tree shape structures that function both as rainwater collectors and light 
diffusing screens. (FIG.114 and FIG.116 Page 90)
  On the southern boundary of the site, a new grandstand has been established to take 
the place of the vehicle road in Stage D. This grandstand is accessible from all sides. In 
the daily life, the grandstand functions as an accessible landscape feature. In the days 
of racing events, the grandstand, the terraces including those around the lower levels 
of the towers provide space for audiences to watch the racing. (FIG.115)
  Stage E also provides carparks. The main parking spaces are located in the under-
ground basement of the towers. (FIG.117 page 91) Beside each tower, there is a ramp 
that leads the vehicles to the basement parking. (FIG.118 page 92) There is also spare 
parking space alongside the vehicle roads and around the community open space on 
the ground level. (FIG.118 page 92)

FIG.115 RACECOURSE & GRANDSTAND PERSPECTIVE

FIG.114 COMMUNITy GARDEN PERSPECTIVE

FIG.113 FINAL DESIGN BIRD’S EyE VIEW



90 91

FIG.117 SITE PLAN (TERRACE LEVEL) 1:2500FIG.116 SITE PLAN (GROUND LEVEL) 1:2500
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FIG.119 1-1 ZOOMED-IN SECTION  1:200FIG.118 2-2 ZOOMED-IN SECTION  1:200
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FIG.122 ROW APARTMENT GROUND FLOOR PLAN  1:200

UNIT 1 UNIT 2

UNIT 3 UNIT 4

4.5.2 ROW APARTmENT DEVELOPmENT

  The biggest development of the row apartment units of this stage is the separa-
tion between the upper units and the lower units. In the previous design, the two 
levels were separated by visual barriers on the first floor. They still share the same 
courtyard space under a single roof. This design leaves two problems: the voice 
interference between the two levels and an obstructed view for the upper-level 
units. The new design moved the roof to the first floor. This design provides a full 
protection of privacy for both levels. The upper-level units have a view to the sky 
since its entrance corridors became exterior. 
  The new roof functions both as a light diffusing structure and the ventilation struc-
ture for the ground level units. (FIG.121) It is covered by frosted light diffusing glass 
so the people of different levels can’t see each other.

FIG.121 VENTILATION DIAGRAM

FIG.120 LIGHT DIFFUSING DIAGRAM
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4.5.2 TOWER APARTmENT DEVELOPmENT

  The main adjustment of the tower apartments is on the roof level and the first three 
levels. The new roof level has a larger greenhouse and a terrace space around it. 
  Bracing structures are added to the supporting structures of the terrace level to 
improve the load capacity of the terrace. (FIG.124) These bracing structures also 
strengthen the spatial presence of the first two levels of the tower units. The ground 
floor of the tower apartments is the level of general purpose tenancies. The first floor 
of the tower apartments is where offices located. The second floor (also the terrace 
level of the site) of tower apartments will be filled with restaurants that are mainly 
used by the residents on the site. (FIG.) These public spaces provide purposes and 
destinations for the circulation on the site.
  The residential units within each apartment tower have larger storage rooms than 
the row apartment units. This design is in consideration of the inconvenience of trans-
porting things into the tower units in the high level. (FIG. Page 99 and FIG. Page 100)

FIG.125 TERRACE PERSPECTIVE BESIDE THE SITE COMMUNITy PERSPECTIVE

FIG.124 VIEW AT THE SITE COMMUNITy GARDEN RAMP

FIG.123 ROW APARTMENT FIRST FLOOR PLAN  1:200

UNIT 5 UNIT 6

UNIT 7 UNIT 8
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FIG.127 TOWER APARTMENT STANDARD FLOOR PLAN A  1:200

UNIT 2

UNIT 1 UNIT 3

FIG.126 TOWER APARTMENT TENANCy FLOOR PLAN  1:200 (TENANCy LEVEL 2, 3.6M ABOVE GROUND)

TENANCY 1 TENANCY 2
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FIG.129 TOWER APARTMENT ROOF FLOOR PLAN B  1:200

GREEN HOUSE

FIG.128 TOWER APARTMENT STANDARD FLOOR PLAN  1:200

UNIT 2

UNIT 1 UNIT 3
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FIG.132 DESIGN RESULT: WATER MANAGEMENT STRUCTURES

4.5.3 DEVELOPmENT OF RECYCLED RESOURCES AND NATURAL RE-
SOURCES mANAGEmENT

  The previous strategy of rainwater harvesting was achieved through the ground sur-
face water collection. The new strategy uses rainwater collectors to cover the open 
space within each residential block (FIG.93 page 71 and FIG.131) and the main com-
munity garden on the terrace level of the whole site. The rainwater collection will 
direct harvested rainwater to the water tanks below each row apartment block and 
tower. (FIG. page 103) The terrace surface is an addition to the rainwater harvesting 
function of those collectors. The ground surface in this design stage will direct the 
rainwater into the water ponds and swales on the site. (FIG. page 103)
  Every residential dwelling still has its gray water recycle system. The improvement of 
this stage is a central fermenting system for black water and toilet waste. This system 
provides both composted fertilizer and biological gas that can be used for cooking, 
heating, lighting, etc. The fermenting devices are located in the basements of the 
tower apartments. (FIG.133 page 104 and FIG.134 105) The fermented product can 
be shared by the residents for farming and gardening purposes. This system can be 
managed by very few technicians. So the residents then save the time and attention 
they might spend on operating the individual waste recycle system proposed in the 
previous design stage.
  Two more wind turbines were added to the top of each tower apartment. They stand 
on top of four of the 900mm-diameter structural columns. The wind turbine feature is 
not only for providing the power for water system and waste fermenting system. The 
turbines are also viewed structures to make the apartment towers more lively.

FIG.131 RESIDENTIAL BLOCK 1 INTERNAL COMMUNITy GARDEN PERSPECTIVE

FIG.130 SITE MAIN ENTRANCE (AT ASH ST) PERSPETIVE
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FIG.134 DESIGN RESULT: WATER & WASTE MANAGEMENT DIAGRAMFIG.133  DESIGN RESULT: WASTE MANAGEMENT STRUCTURES
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5.0 CONCLUSION

  This thesis explored possibilities of a denser residential development incorporating 
food production and food exchange. It is possible to achieve the living density pro-
posed by Auckland Council. To involve the production, the exchange, and the con-
sumption of food in architectural design is an effective way to guarantee the living 
quality in a denser area. One reason is that the food is the basis of people’s daily life.
  Currently, the expansion of the city has more negative effects on the residents than 
the positive effects. That’s because, quite frequently, lots of developments don’t take 
people’s life quality into consideration but merely chases scale and profit. Rather than 
paying attention to the different and abstract concepts of “living quality”, this project 
started from the basic need and then responded to this need architecturally. Then it 
fulfilled this need with different spaces and architectural strategies. It aims to multiply 
this simple and basic need into several interactive cultural and communal activities
  When starting the project by studying the background information and the local 
culture, it is very obvious that the locals, not only in Avondale, but also throughout 
the Auckland region appreciate a community life and gardening activities. Especially 
those who produce their food, when they share their food with families and friends, 
the satisfaction is reflected on their expressions.
  With the idea of involving food, especially the production source of food - plants into 
architectural design, the living environment has been enriched. Thus, people do not 
only have the products to fill their stomach but also contribute to the natural environ-
ment around them. In this project, social environment and natural environment are 
combined by people’s activities related to the food.
  It is possible to say that the proposed design is one answer to the future develop-
ment of Avondale. It gives answers to the research questions at every scale and turns 
problems into opportunities for design decisions. It’s not an absolute formula, but an 
effective solution to guarantee people’s living quality in an exploding city.

4.5.5 STAGE E OUTCOmE

Dwelling number: row apartment units - 240, tower apartment units - 138
Tallest building height: 54m (14 storeys)
Maximum living density: 61.2d/h
Total population: 996 to 1,374

  The final stage enriches the use of the site and provides for families with differ-
ent needs and sizes. The final design also provides the residents with more choices 
of living, producing, socializing and transporting. The production, consumption, and 
exchanging of the food are involved with every area of the entire site. The existing 
communal events are kept by the final design. Also, the potential of organizing new 
communal events is provided by the final design.
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TESTING SITE AND ORIENTATION EFFECT TO LIGHT STRENGTH EXPERIMENT

REFLECTION EFFECT TO LIGHT STRENGTH EXPERIMENT 2

REFLECTION EFFECT TO LIGHT STRENGTH EXPERIMENT

SKyLIGHT EFFECT TO LIGHT STRENGTH EXPERIMENT

“Depending on the light intensity vegetable plants are grouped in:
- Demanding plants (8000…12000 lx): solanaceous, cucurbits, beans, okra, are culti-
vated in the most favorable areas.
- Less demanding plants (4000…7000 lx): root, bulb, cabbage, leafy peas.
- Plants with small claims (1000…3000 lx) are grown for consumption extra-early and 
late (green onions, perennial onions, beet leaves).
- Plants that do not need light during growing of edible parts: cauliflower, chicory, 
asparagus, mushrooms.”1 

  This study was for exploring the potential of another light source that is suitable for 
the growth of vegetables besides direct sunlight. It showed that reflected light and 
skylight are two available light sources for vegetable growth.

1, Bodolan, C, and Gh Brătucu. “HEAT AND LIGHT REQUIREMENTS OF VEGETABLE PLANTS.” http://aspeckt.unitbv.ro/jspui/
bitstream/123456789/424/1/361%20-%20364,%20Bodolan%201.pdf (accessed May 16, 2014).

APPENDIX 1: LIGHTING 
EXPERImENT
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B-B SITE SECTION  1:1000

APPENDIX 2: DRAWINGS
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3-3 ZOOMED-IN SECTION  1:200

116



118 119

ROW APARTMENT COURTyARD PERSPECTIVE RESIDENTIAL BLOCK 3 (PAGE 71) PERSPECTIVE (GROUND LEVEL, LOOKING TO THE NORTH)
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NEW AVONDALE MARKET PERSPECTIVE RESIDENTIAL BLOCK 3 (PAGE 71) PERSPECTIVE (TERRACE LEVEL, LOOKING TO THE EAST)
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APPENDIX 3: 
RESEARCH FOR DESIGN 

Plant species of this project:

  Leafy and herbal vegetables: they can be widely planted through every corner on 
site, but mainly suitable for interior planting of each dwelling. That means they can be 
attended and harvested beside kitchen benches, dining tables, bedroom windowsills, 
etc.
  Shrub vegetables and fruits: shrub vegetables and fruits are planted in the exterior 
growing area (private garden & attached greenhouse) of each dwelling and communi-
ty gardens and greenhouses in this project. 
  Fruit trees: fruit trees require group work for its daily care. Cooperation among fam-
ily members and cooperation among neighbours are the two types of group works. 
They are applied in different areas of the project according to the scale of the planting 
within that particular area. 

Reason for choosing vegetables and fruits instead of grains for this project:

  Vegetables and fruits don’t require a large amount of land for high production. How-
ever, to support one person, a piece of over 8000m2 land1 with good soil and diligent 
working is required. And to support all residents on site, hectares of land is needed 
for growing grains. Currently, there are successful examples of commercial or even 
DIy technologies of aquaponic growing fruits and vegetables but aquaponic growing 
of grains (wheats, rice, etc.) is still an experimental topic in the lab, which limits the 
application of this space-saving growing technology in grain production.

Scales of planting:

Zone 0 – integrated with dwelling:
  “Zone 0 – Home = indoor production (sprouts/ferments) and processing of food, 
waste, water collection, repairs and education.” 2

  In this project, this is primarily applied in kitchens and dining rooms where all activ-
ities are related to food. In other words, kitchen and dining room will be the zone 0 
area of the entire space of a dwelling. Living room and bedrooms will be connected by 
the zone 0 area to interact with the “food-related activity” inside the dwelling. 
  Toilet, as the composting element, will be the manure fertilizer source of the planting 
activities inside a dwelling and also a part of the zone 0 area of one dwelling.

Zone 1 – exterior planting & small scale group work:
  “Zone 1 – Area outdoors needing regular observationm tending and harvesting.

1, “How Much Land Is Needed To Be Self Sufficient | Small Footprint Family.” Small Footprint Family RSS. Accessed September 23, 2014. 
http://www.smallfootprintfamily.com/how-much-land-is-needed-to-be-self-sufficient.
2, “Zones in Permaculture Design.” Permaculture Visions Online Institute. Accessed September 10, 2014. http://www.permaculturevisions.
com/what-is-permaculture-2/starting-out-in-permaculture/some-essentials-of-a-permaculture-site/zones-in-permaculture-design/.

E.g. plants we can browse and use each day.- intensive garden beds with keyhole ac-
cess.” 3

  The food production cooperation of more than 1,000 people on site requires profes-
sional management of the enterprises. But one neighborhood of around 40 people 
(approx. nine families with children) can be expected to have a natural interaction 
among all of them through involvement in food production. That’s the reason for hav-
ing a “sub-community” (row apartment dwelling block) for every 8 to 10 dwellings.

Zone 2 – neighbourhood cooperation & interaction:
“Zone 2. Less intensive managed areas but with animals needing daily attention
E.g. poultry, rabbits, worm farm, snail farm. Orchard trees.” 4

  Orchards, food forest and animals need cooperation of more residents. This project 
will use the zone 2 (mainly community beds and orchards) area to organize the com-
munal interaction of the whole site. The production of zone 2 will be shared by all the 
residents on site.

Production of different planting method:
  Soil planting production of vegetables: according to New Alchemy Institute:“ The out-
come was that garden space of 1/10 acre can provide a year’s worth of vegetables for 
more than 10 people, providing 3 servings of vegetables daily (raw salad vegetable, 
cooked root vegetable, cooked green vegetable).”5 For a single person, 41m2 of land 
will be needed for his yearly vegetable supply. The average vegetable consumption in 
USA was 154kg per capita during 1970 – 19776 when the study was processed by New 
Alchemy Institute. So for a diligent farmer, with environmental conditions that provide 
rich soil and normal 4-season weather throughout the whole year, he can grow 154kg 
vegetables for himself on a growing area of 41m2.
  Aquaponic planting production of vegetables: the production of aquaponic plant-
ing depends on the scale of growing facilities. UF farm in Switzerland developed a 
1,000m2 roof growing unit which produces 20,000kg vegetables with 3,400kg fish per 
year generates production efficiency of 20kg/m2/year.  But for their UF box growing 
unit for a single family, the production efficiency dropped down to approximate 6.7kg/
m2/year based on its 18m2 (9m2 if the area for fish tank excluded) area and 120kg 
yearly vegetable production (fish production of the box unit is 60kg/m2/year).  This 
different production efficiency is due to the loss of effective growing area when the 
production facility scales down.7 So the 20kg/m2/year production is closer to the ac-
tual production efficiency of per-square-meter growing beds.

3, Ibid.
4, Ibid.
5, “Intensive Home Vegetable Production.” 1. Accessed July 12, 2013. http://www.thegreencenter.net/pdf/intensveg.pdf.
6, “Profiling Food Consumption in America.” 18. Accessed April 15, 2013. http://www.usda.gov/factbook/chapter2.pdf.
7, “UF Rooftop Farms: Redefining Ultra-local, Ultra-fresh.” UrbanFarmers AG. Accessed March 22, 2013. http://urbanfarmers.com/products-
services/farm/.


