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Fig. 1. (Previous). Ship breaking yards collage. 
Author’s Image.

Ports are often the origin of many coastal 
cities. Once simple trading posts, interfaces 
of land and oceanic connections, have since 
bloomed to match industrialized global cargo 
and fishing industries that fuel their growing 
cities. The shipping industry, which has existed 
in its rudimentary form for thousands of years 
experienced its greatest catalyst of growth in 
1956 with Malcom McClean’s invention of the 
modular shipping container.

Since 1956, sea-faring vessels have continued 
to grow in size and numbers. Current statistics 
estimate the 2017 global fleet at over 93,161 
vessels, 50,155 of those as cargo bearing 
and responsible for 90% of all consumer good 
transport by weight (UNCTAD, 2017, p. 166). 
Due to erosive conditions, an average lifespan 
of 27 years decommissions increasing numbers 
of ships per year (Lorange & Fjeldstad, 2010). 
Resultantly 1200 steel ships are sent to be 
recycled yearly (Jansen, 2014). Of these, 
coastlines of India, Bangladesh, Pakistan Turkey 
and China account for 95 percent of all demolition 
(UNCTAD, 2017, p. 34).

EU regulations  and international laws on 
transboundary movement of hazardous wastes 
ban ships registered under specific flags from 
depositing on these shores, yet through ‘flag 
of convenience’* registration practice, this is 
easily avoidable. Paired with corrupt political 
infrastructure, this often results in less developed 
countries hosting graveyards for the world’s 
decommissioned fleet, despite the over-capacity 
and lack of proper ship-breaking infrastructure. 

In most cases the ship scrap and recycling 
industry is unrecognised by local government, 
allowing yards to also avoid environmental and 
labour regulations and exploit workers with little 
to no safety precautions in place (YPSA, 2012). 
The workers risk fatal injury daily to strip steel bulk 
by hand with acetylene torches, exposing an 
array of lead, PCB’s, asbestos and other harmful 
substances (Jansen, 2014). Through breaking, 
pollutants leak and toxify entire coastlines, 
destroying unprecedented volumes of marine life 
(Gwin, 2014). 

As the global population grows, so does 
economic scale. As the scale of maritime 
operations evolves, more waste is produced and 
port space becomes overtly stressed. Currently 
at 7.55 billion people, the UN predict a 2.4 billion 
overall increase in population over the next 33 
years (UNDESA) and the current percentage of 
goods transported by sea at 90% of total volume 
at 10.6 billion tonnes and set to rise 3.2% annually 
between 2017 and 2022 (UNCTAD, 2017, p. 15). 

The Organisation for Economic Co-operation 
and Development’s research into port hub-cities 
understand the parallel progression of growing 
city ports. Eventually, the growth of a port hub city, 
around the port nucleus, no longer requires the 
immediate hinterland connection. Improvements 
in freight transport, allow ports to shift away from 
main cities, often forming a satellite city, continuing 
economic growth and enabling valuable real-
estate to be recaptured for public repossession 
and development (Lee, Song, & Ducruet, 2008, 
p. 380).

This research portfolio proposes that through 
speculative design-lead research, architecture 
can mitigate the damaging waste of marine 
globalized industrialisation by accommodating 
and innovating sea vessel recycling networks in 
coordination with the growing port city model. 
Using Auckland Harbour Port as an exploration to 
address New Zealand’s waste as a case study 
for other global port cities, this research argues 
for a cultural shift in marine recycling and coastal 
city growth. 

*The flag of convenience system allows ship 
owners to register their sea craft under the flag 
of any country permitting and the right to do so 
is often sold. This allows ship owners to adopt 
sustainability and legal practices from the 
registered country. This enables obvious reduced 
operating costs and allows for environmental 
practice, elsewhere ruled illegal or fined against, 
to be undertaken (OPENSEA PRO, 2017) . 

ABSTRACT
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Fig. 2. Ship breaking in Chittagong (2008). Grueso
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Fig. 3. Chittagong ship breaking 
workers drag masses of steel 
(2006). Wranzl      
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It appears in the 21st Century; we are exposed 
by media to an endless barrage of human 
caused catastrophes. Ecosystems, landscapes, 
communities and livelihoods ruined in some way 
or another by the duress of a growing population, 
technological advances and the short sighted 
behavioural patterns of the human race. 

The architecture industry has an obligation 
to mitigate these issues and cause positive 
change through both the built environment 
and completely speculative realm, in order to 
highlight an important societal issue. Much of 
the literature studied in this investigation comes 
from a few of our greatest visionary architects. 
Their work, speculative, extravagant and often 
difficult to comprehend, conceptualises the cities 
of the future. Their innovation through design 
has captured vast audiences and inspired the 
environments of much of today’s dystopian film. 
By suggesting a built environment as an outcome 
of a continual problem or as a necessary solution, 
discussions can be provoked and pressure 
placed on those with the power to make change.

FOREWORD

 “I LOOKED UPON THE SHIPBREAKING 
AS THE ULTIMATE IN RECYCLING, 

IN THIS CASE OF THE LARGEST 
VESSELS EVER MADE. IT TURNED OUT 

THAT MOST OF THE DISMANTLING 
WAS HAPPENING IN INDIA AND 

BANGLADESH SO THAT’S WHERE I 
WENT.” 

— EDWARD BURTYNSKY
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Fig. 4. Ship Breaking by Gas Cutting in 
Bhatiary Yard 01, Chittagong Bangladesh. 

Hossain. (2009)



001 001THE GARDEN OF MACHINES

1
CHAPTER

My interest in architecture and industrial 
operations started in my first years at the School 
of Architecture. Exposed to the work of Le 
Corbusier and his philosophical metaphors, my 
mind opened to understanding architecture in a 
manner surpassing conventional building. The 
1927 manifesto; Vers Une Architecture (Towards 
an Architecture) might be a common text in the 
world of architecture, yet personally within it I 
found enlightening information. By associating 
the most common building, the house, to that of 
a machine, Corbusier proposed that we should 
see an architectural project as a problem to solve 
by the most efficient means and that the true 
beauty of design should be acquired through the 
pragmatics of problem solving.

Yet the idea of a machine was not exclusively 
proposed by Le Corbusier. I became aware of 
numerous works across disciplines that address 
both the abstract and figurative meanings 
of mechanical concepts, such as Daniel 
Libeskind’s project Machines, involving, memory, 
reading and writing machines (Ioannidou, 2010), 
or the idea of machine in architecture through the 
concepts of mechanics and appliances, such as 
Nicholson’s Appliance House (Nicholson, 1990), 
or Banham’s idea of a house as an ensemble of 
mechanical gadgetry in A Home Is Not a House 
(Banham & Dallegret, 1969). 

These works suggest that the idea of the machine 
involves much more than just the application of 
metaphor or the use of mechanical language. 
They relate with principles that should be leading 
as design generators, creating the relationships 
between the users and the spaces designed, 
justifying efficient life-cycles and providing cues 
on how materials could be reused at the end of 
a building’s life.

Therefore, although I began studying the 
relationship between architecture and the 
machine as an association considering efficiency 
and quality of design, issues related with the 
re-use and recycling of expensive materials to 
achieve a sustainable building solution ended 
up becoming my main preoccupation in my latter 
years at the School. 

In 2015, I became aware of the ship breaking sites 
of Bangladesh, India, and other less developed 
countries and the social-environmental disaster 
this process generates. The ‘out-of-site, out-of-
mind’ sites are clear examples, of real problems 
and responsibilities my generation will have 
to face an issue that causes not only a social 
disaster, but severe environmental degradation.

And as the shores deteriorate, the ports 
accommodating trade growth and ship size 
increase existing in a state of flux, adapt to suit 
changes in ship birth sizes, volume and traffic 
demand. The OECD’s dictates eventually at a 
certain point, a city outgrows the port nucleus 
and no longer requires the immediate hinterland 
connection between port and city enabling 
valuable industrial space to be recaptured for 
public and commercial development (Merk, 
2011). 

With this in mind and my interest in architecture 
and machines, I realized the potential to address 
this extremely serious dystopian problem in 
my master’s thesis. I opted then, to engage in 
the Dystopia Research Stream that proposes 
to address serious social, economic and 
environmental issues through unconventional, 
visionary-led design approaches.

INTRODUCTION

PRIMITIVE PORT/CITY

EXPANDING PORT 
CITY

RETREAT FROM 
WATERFRONT

REDEVELOPMENT 
OF WATERFRONT

RENEWAL OF PORT/
CITY LINKS

MODERN 
INDUSTRIAL PORT

ANCIENT - 19TH CENTURY

19TH CENTURY - EARLY 20TH

MID 20TH CENTURY

1960s - 1980s

1970s - 1990s

1980s - 2000s +

Fig. 5. Port City Diagram. Author’s Image
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CRITICAL 
EVALUATION + 
SITE ANALYSIS

LEARNED 
KNOWLEDGE

CRITICAL REFLECTION

KNOWLEDGE 
APPLICATION

CONCEPT 
DESIGN

DEVELOPED 
DESIGN

FINAL 
DESIGN

CASE: ‘SUISEI NO 
GARGANTIA’

CASE: 
‘PLUG-IN-CITY’

CASE: ‘1960 PLAN 
FOR TOKYO BAY’

RQ

A&O

The Research question derived from all this was 
as follows:

In addition to the research question a series of Aims 
and Objectives was created to be compared back 

against the design at critical intervals. 

HOW CAN ARCHITECTURE 
RECAPTURE AND ENABLE CITY 
GROWTH IN POST-INDUSTRIAL 

PORT SITES THROUGH A 
SYSTEMATIC REUSE OF 

MARINE INFRASTRUCTURE?

•To suggest an alternate recycling network 
for marine vessels and infrastructure. 

•To engage the process of destruction and 
recreation to initiate a new base or creative 
origins and inform a new typology for the 
site.

•To find a means of bringing  city structure, 
transportation systems and urban 
architecture into organic unity.

•To employ an applicable mode of urban 
development for coastal cities.

•To incorporate fixed and transient systems 
within the architecture to allow Adaptability 
to both external growth and internal 
regeneration.

Fig. 6. Methodology Diagram. Author’s Image.

RESEARCH QUESTION METHODOLOGY

CHAPTER 1
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The research scope takes insight from visionary 
architecture and mega-structural design to seek 
opportunities for the change and growth of our 
global port cities surrounding maritime recycling 
cultures. Using rational principles applied to 
architecture, I developed a design approach 
that generates design experimentations and 
compares outcomes (fig 06) against research 
objectives, to inform ongoing experimentation. 
The research understands the scale of the 
proposal will have effects on urban design, 
through to architectural intervention on post-
industrial land.

Because of this overwhelming scope, a review 
of contemporary literature and case studies 
was chosen to express visionary architecture 
and urban thinking. Kazi Ashraf and Dennis 
Maher’s respective essays: “Post Mortem: 
Building Construction and 900 Miles to Paradise 
and Other Afterlives of Architecture” explore the 
human penchant for ritualistic sacrifice and the 
significance of the performance of destruction 
within an architectural body. 

Le Corbusier’s Towards a New Living was 
chosen because of the knowledge conferred 
regarding responding to human and architectural 
interactions in an industrializing environment. 
Archigram’s theory evokes science-fiction 
aspects of informing idealistic city design through 
adaptable mechanics and the Metabolists work 
and their fundamental key aspect of metabolism 
presents a unique interpretation of urban-city-
oceanic relationships and ideal growth patterns 
for complex cities in comparison to somatic cells.

The main critiques and contrasting objections to 
the continual design consisted of the following: 

- Obtrusive or monolithic design traits

- Placement of factory processes within close 

- Proximity of an environment intending to host        
   public space

- Pragmatics and health implications of recycling   
   vehicles near the public
 
- Hostile representation of recycled forms, 
   issues regarding contextual reference though   
   urban/architectural intervention 

- Risks extending an urban plan into the oceanic  
   realm.

These criticisms, reviewed and analysed at 
intervals, informed ongoing design. In doing 
so, mechanical components of architecture 
necessary to safely and cleanly demolish ships 
and enable transient, ocean based recycled 
output structures became a main design driver. 
This informed architecture that would respond to 
a safe and transparent recycling operation within 
close public proximity and to the best knowledge 
genuinely function as intended, removing the 
stigma of fantasy often surrounding a dystopian 
project. 

By composing urban planning that reduced 
reclaimed land, hosted an artificial beach and 
promenade and both celebrated and integrated 
with the architectural interventions the final design 
intends to improve relationships of public and 
place and operate to educate and celebrate the 
recycling process. 

Response to each critique corrected and 
bettered the design outcome and the end 
result is a visionary recycling network that 
comprises of a main facility that hosts and strips 
decommissioned vessels with the public eye 
and reinterprets the metals as habitable built 
structures that extend upon the ocean grid and 
propose a method of city expansion, using our 
waste as an important resource within our future.

The structure of the research’s chapters is 
designed to emphasise and clarify its message. 
The introductory sections inform the reader, then 
explain the theory and backing. As the exegesis 
progresses, the studies are incrementally 
explained in relation to the drawing explorations 
derived from them. Conclusive analysis will 
ultimately look at the knowledge taken from this 
thesis research and how its relevance to the 
industry validates the research and how through 
critical evaluation the research scope could be 
expanded.

The project aimed to provoke discussion and 
highlight unforeseen paths architecture may take, 
particularly those regarding ship breaking. The 
results and reflections of the project enlighten 
successes and avenues continued study may 
take in improving failures of applying learned 
knowledge elsewhere both inside and outside 
the scope of the research. Failures and criticism 
have evoked discussion and bettered the 
research outcome and because of this, although 
the design process has no defined end, The 
Garden of Machines research achieved exactly 
what it intended to do.

Enjoy.

SCOPE & THEORY CASE STUDIES MAIN CRITIQUES CHAPTER STRUCTURE

PROJECT SUCCESS

CHAPTER 1

Case studies best expressing learned knowledge 
were used at intervals through the drawing and 
evaluation process as means of inspiration 
and reference against which to reflect. Initial 
studies were informed by dystopian narratives 
of Kazaya Murata’s anime realm Gargantia 
on the Verdurous Planet and its narrative on 
environmental devastation and the architectural 
innovation required to create habitats within this 
environment. Developed design was informed 
by the Plug-In-City series comprised over two 
years by the Archigram collective, challenging the 
ideas of the ideal city and mechanical adaptability 
within architecture and final design processes 
contributed experimentation based on Kenzo 
Tange and the Metabolists’ unbuilt, Plan for 
Tokyo, 1960, offering insight on the integration of 
architecture as a mediation between land and sea 
thresholds within a context of a rapidly urbanizing 
city (Lin, 2010).
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The essays by Kazi K. Ashraf and Dennis Maher 
within Architecture Post Mortem was crucial to the 
proposed design, which intends to host a ritualistic 
destruction of marine vehicles and through its 
process suggest various interpretations and 
uses for the recycled material. Ashraf’s essay, 
“Post Mortem: Building Construction, within 
Architecture”, lays emphasis on the statement, 
“Even if a building ends in construction, the story 
is not completely over as something begins anew 
from destruction” (Ashraf, 2013, p. 81). 

Ashraf’s research, uses the cliché of a ‘moth to 
a flame’ to describe the nature of which humans 
are drawn to ritualized destruction, stating, 
“Human beings bear an enigmatic impulse for 
the destruction of their own fabrications” (81)
and through this parallels the cliché of a ‘phoenix 
rising from ashes’ to create a strong basis for 
creative origins of more significant forms. 

Dennis Maher’s “900 Miles to Paradise and 
Other Afterlives of Architecture”, looks at several 
post destruction narratives that use the building-
body as a concept to bond the anthological and 
the architectural together through violent built 
metaphor (Maher, 2012). 

The Greek parable of “The Temple of Doom and 
Enthusiasm”, depicts a hedonistic, intoxicant 
fuelled, orgy scenario, where in a state of 
ecstasy, in the climax of the event, several 
women destroy the temple in which the party 
occurs before proceeding to dismember one 
another. The root of this Bacchanalian destruction 
is: “An enthusiasm as a result of a union with 
god, transgressed customs of the city, inverted 
the roles of citizenship and duty, sacred and 
sacrilegious to enable a sacrifice around death, 
for a consequent reconstruction model” (Ashraf, 
2013, p. 88). 

The literature seeks to understand and clarify 
the importance of destruction in the creation 
of another thing and to invoke the epistemic 
question of whether destruction itself can be 
studied. If so, how may interpretation enable a 
narrative on ritualized destruction and various 
practices and performances of deconstruction 
(Ashraf, 2013, p. 81)?

Maher’s essay focuses attention on the various 
views of the post mortem condition. Using 
the physical, the social and the psychological 
alongside the debate to destroy or shift St. Gerard 
Church in Buffalo, block-by-block, he suggests 
the various paths ‘organs’ of the built body may 
take through death. He quotes Father David Dye 
of the Norcross Parish in saying, “It’s like an organ 
transplant, you don’t want someone to die, but if 
they are dying, it’s nice if their organs were reused 
and they lived again” (Maher, 2012, pp. 222-223).

K. ASHRAF + D. MAHER

2
CHAPTER

LITERATURE REVIEW
RITUALISTIC SACRIFICE

1. The Temple of Doom and 
Enthusiasm
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CHAPTER 2

The Grand Ise Shrine, Ise Japan, used as an 
exploratory model by Ashraf, is subject to a ritual 
of destruction and reconstruction every twenty 
years, a symbolic cyclical transition that evokes 
transience and transcendence beyond a fixed 
state. “Every beginning is an occasion of violence 
and it is embedded in the ritual of building”, 
the present idea translated by Ashraf from the 
Shamans and Arhmats of Ise (Ashraf, 2013, p. 
83).

THE GRAND ISE SHRINE

Interpretation of the built body provides an 
alternate grounding to criticise and analyse the role 
that destruction and the subsequent rebuilding 
may play in the architecture’s perceived narrative 
and role in a greater global narrative of growth. 
These notions Ashraf and Maher provided, 
present the project with interpretations of the 
built-body, or marine vessels, to provide alternate 
architectural design processes that analyse the 
role of destruction and subsequent rebuilding 
processes that might determine not only the 
architecture’s design outcomes, but the rhythm 
and narrative of the city development.

(Ashraf, 2013, p. 81).

“THE ART OF BUILDING 
CONTAINS THE FINER ART 

OF DESTRUCTION.” Fig. 7.  Front and Side View of the Honden at the Ise Shrine. Drawing.  Katsukichi Hattori. (1933).
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Where Ashraf and Maher investigated the human 
agency in performance and practice of the 
ontology of destruction, Corbusier’s explorations 
in Towards a New Architecture are critical pieces 
of architectural theory that highlight explorations 
towards new modes of living in response 
to industrialism. The readings investigate 
fundamental changes in how architecture and 
people interact.

Corbusier’s manifesto desires a new mode 
of living derived from a spirit that defines the 
industrial age, where architecture ‘demands a 
rebirth based on function and a new aesthetic 
based on pure form’ (Corbusier, 1986, p. 83). The 
components of Corbusier’s theory suggested a 
framework appropriate to tackle the objectives at 
hand, to reveal the architecture through rationale 
and standardize the project into a global port-hub 
network. The theoryc ontains three main lessons 
that act as theoretical guidelines to achieve the 
new mode: the requirement for architecture to 
develop from needs that are properly determined; 
formal simplicity and honest construction; and 
the need for standardized forms. 

LE CORBUSIER
INDUSTRIAL RESPONSES

CHAPTER 2

The first lesson within these teachings is in 
admiration of steamships. Observing that our 
“Daring and masterly constructors of steamships 
produce palaces… and they throw them out to the 
sea!” whilst our architecture is ‘stifled by custom’ 
(Corbusier, 1986, p. 96). Corbusier pushes away 
from the aesthetics of luxury with ideas that 
promote honest construction. The body of steam 
ships, generally expresses a form intended to 
serve the purpose of that ship. Decoration is 
minimal and the structure is clear and logical. 
For a lesson that the ship’s construction teaches 
architecture, Corbusier proposes that the honesty 
of a steamship in architecture can be achieved 
by building according to purpose and employing 
design that celebrates the accomplishments of 
the technology.

STEAMSHIPS
LESSON ONE

Fig. 8. SS United States at sea, 1950s. Photograph. Unknown. 

2.
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Fig. 9. A380 Air bus & Wright brothers flying a 
glider. Collage. Author’s Image

Fig. 10. Tesla Car factory Interior. Photograph. 
Maurizio Pesce. (2011)

Corbusier states, “A standard is necessary in 
order for human effort” and that the same logic 
should be used to standardize the anatomy of 
a vehicle, the point system in a boxing match 
through to that of architecture (Corbusier, 1986, 
p. 125). Standards “established on sure bases… 
intentional and of a logic controlled by analysis 
and experiment” allow a critical framework for 
analysis and progression, whereas typologies 
“Conformable to their functions can be 
recognized” (Corbusier, 1986, p. 125).

LESSON THREE
AUTOMOBILES

CHAPTER 2

Lesson Two within his critical theory looks at the 
issue industrialization has faced in making large, 
heavy metal objects fly. It refers to the many 
failures the human race has had at “Trying to 
mimic the flying style of birds and bats”, whereas 
the actual success came from rational industrial 
processes exploring aerodynamics, aeronautics 
and the physics of lift (Corbusier, 1986, p. 113). 

Corbusier criticises architecture for having no 
war, as the plane industry did to make flight, 
resultantly catalysing the field. For if architecture 
is to develop beyond the mundane and to be 
designed truly for its purpose, it must from needs 
that are clearly and properly determined. In 
addressing these an easily appreciated form can 
be understood.

LESSON TWO
AEROPLANES
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ARCHIGRAM

The choice to use the drawn theory of Archigram 
as a driver within this project is to offer The Garden 
of Machines an applicable framework for design 
application and testing of hierarchical systems 
within a large scale and complex experimental 
environment.

The collective of speculative architectural 
provocateurs, Archigram is a London-based 
group of six, formed in the 1960s, established 
with the goals of “Rejecting the superficial 
formalism and dull suburban tendencies of 
British Modernism” and as the member Greene 
described “bypass the decaying Bauhaus image 
which is an insult to Functionalism” (Merin, 2013).
Completing over 900 drawings in their career 
span, their projects looked at future cities that 
combine architecture with society and machine, 
rejecting traditional city moulds and speculating a 
path for future cities (Merin, 2013). 

Archigram’s series explores successions of 
hierarchies, gradually overlaid and applications of 
programme to develop a city that can shift to its 
needs on a day-to-day and year-to-year basis. It 
was Archigram’s belief that quality of life should 
not be dependent on established city form and 
sought to investigate a ‘Situation established 
form,’ both dynamic and responsive (Cook, 
1999). 

The components-of-a-machine design driver 
approach that Archigram uses to understand city-
scape and urban flux, conveys sound knowledge 
of manoeuvrability, servicing requirements, rates 
of obsolescence and adaptability of all necessary 
architectural elements for city operation. The 
radical ‘post-human’ alternative futures of 
Archigram assume “logic of technology would 
overwhelm loyalties to nation, family, heritage 
and the economics of ownership” and through 
technology as the ‘prime facilitator of social 
progress’, offers a basis to initiate a visionary 
cultural shift as aimed for through this project 
(Crompton, 1999, p. 60).

Fig. 11. Walking City elevation. (1964). 
Ron Herron. Archigram.

ARCHITECTURE & MACHINES

CHAPTER 2

3.
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METABOLISTS

The Metabolist group of Japan constitutes a 
collective of young architects and visionary 
thinkers who selected their title to align with the 
key principle of metabolic processes*, a principal 
aligning with the idiom ‘out with the old, in with 
the new’ and the backbone of the group’s theory. 

The group’s biological interpretations of a city 
and how it should grow, in reference to the nature 
of more complex cells, provided a visionary 
framework for the development of a ‘future’ Japan 
and engaged strongly with the relation-ship 
of Japan and the oceanic boundary of the city 
in an effort to reshape the relationship between 
man and environment and to reject “continent 
civilisation” and the mere increase of land surface 
in the city (Lin, 2010, p. 111). 

Fig. 13. Concept of urban metabolism. 1960. 
Kiyonori Kikutake.

* Metabolism:
“Organic function of material and energy 
between living organisms and the exterior 
world and the essential process of life” (Lin, 
2010, p. 22)

CELL METABOLISM

CHAPTER 2

The Metabolists’ theories of the city mimic the 
progressions and relationships of the somatic 
cell and essentially take into account the following 
component as core elements: urbanization, 
industrial processes, scientific processes, 
population growth and economic development.

The general notions contain a positive schema 
for city redevelopment, ongoing economic return 
and creating a fascinating image of the city of 
the future. Applicable both for post-war Japan 
and in this forethcoming exercise, the city cell of 
Auckland New Zealand.

THE CITY CELL

URBANIZATION

POPULATION 
GROWTHCITY CELLINDUSTRIAL 

PROCESS

SCIENTIFIC 
PROCESS ECONOMIC 

DEVELOPMENT

Fig. 12. City cell consideration diagram. 
Author’s Image.

4.

REDACTED IMAGE
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The port hub city model is the result of a part of 
neoclassical trade theory, based on comparative 
advantages. Different regions, with variations 
such as climate, minerals and political structure, 
provide different sets of advantages for the 
production of a certain set of goods. This creates 
the benefit and need to trade with other regions 
and to organize port infrastructure as a means to 
do so (Fujita & Mori, 1996). Political scientists Graf 
and Huet argue that the port cities are not simply 
“cities that happen to be on the shoreline; they 
are essentially economic polities whose character 
is maritime in nature” (Graf, 2008). 

Fig. 14. Auckland city current. Author’s Image. 

3
CHAPTER

SITE & CONTEXT
Set at propitious and privileged positions, the 
cities’ ports, nodes of sea-based trading networks 
feature prominently (Tan, 2007, p. 852). Sustained 
by a flux of peoples, goods and cultures, the 
conditions of the oceanic edge create nodal 
centres of “reception and transmission of culture, 
knowledge and information”, and should act 
to “explain the urban culture, personality and 
morphology of a city.” In doing so they help 
create the ‘conditions and space for cultural 
mixing and hybridisation”. At the forefronts of 
both economic and cultural flow, these cities are 
“vehicles through which political, cultural and 
ideological changes are transmitted” (Tan, 2007, 
pp. 852-853. Frost 2002).
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This research project attempts to hijack a port-
hub citys political, cultural and ideological 
behaviour towards growth and recycling of its 
industrial metals. Selecting a port site at a pivotal 
point on the OECD port-hub city model provides 
a rational base to the underlying objectives 
of employing an applicable mode of urban 
development for coastal cities.

Barcelona’s historic city grew around the nucleus 
of Port Vell, the recent redevelopment of which, 
considered a successful reclamation of land, 
utilising a successful mix of functions that favour 
public interaction amending the industrial run-
down area of empty warehouses, railroad yards, 
and factories.

Policies with market driven, short term speculation 
have resulted in historic port area, houses and an 
array of financial high-rise buildings in London’s 
Canary Wharf district. The district splits itself from 
the surrounds of London and acts as a bold 
expression of inequality, with little to no public 
space.

GLOBAL WATERFRONT ANALYSIS

BARCELONA / SUCCESS LONDON / FAILURE

CHAPTER 3
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Fig. 16. Global waterfront analysis. 
Author’s Image.

Fig. 15. Port growth global map. Author’s Image.

LDN

BCN

Initial waterfront context analysis looked at global 
hub cities and examples of successes and 
failures of public repossession of the port city.  
Although this brief study was of a general scope, 
it did highlight the most successful mixture of 
functions. 
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From the outcome of this research, knowledge 
is be learned to apply to other sites globally to 
initiate a new network and a change in marine 
vessel recycling culture. The initial country 
of choice selected was that of our own New 
Zealand. Although not one of the largest global 
contributors, New Zealand’s isolated location 
does mean that a large portion of its economy 
is fuelled through sea based trade, with the 
two largest ports Auckland and Tauranga, both 
handling over 600,000 containers per year and 
the country handling over 1.83 million (Champion 
Freight, 2017). 

Due to the relatively low population and late 
colonisation of the country many ports exist in the 
earlier stages of the OECD model and therefore 
allow a high opportunity to implement change 
earlier on in the development process. Using a 
rational evaluation to specify a site, the adjacent 
diagram explains the comparative evaluation 
of size, purpose, accessibility, and container 
handling traffic.

The site chosen as the anchor to research a 
design-led architectural intervention, led by the 
aforementioned theorists, is that of the Port of 
Auckland: an industrial port accommodating 
tourism, cargo, fishing and navy activity, located 
aside the home of the Royal New Zealand Navy 
and adjacent to the CBD of New Zealand’s 
largest and most populous city. Auckland’s port 
is our second largest by trade volume, yet largest 
by total area and public visibility. 

Within the cordoned industrial zone, the sites main 
use is the import and export of cargo containers. 
Several large man-made wharfs protrude into the 
Waitemata, which allows the deep birth of cargo 
and cruise vessels to be operated alongside 
of. Recent discussions around the port seek to 
phase it out of Auckland’s valuable CBD area and 
shift it to another location entirely.
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Located in New Zealand’s North Island, Auckland 
City, nicknamed the City of Sails, is the country’s 
largest urban area as well as the major financial 
centre of the country. Statistics New Zealand 
describes the area as the fastest growing 
population in the country at 2.8% per year (Lowrie, 
2016). This growth contributes to 34% of the 
nation’s population at an incredible density of 1.6 
million residents, with over 100,000 extra travelling 
in for work each day.

Consideration and understanding of the 
infrastructure and transport networks within 
Auckland’s waterfront are necessary to ensure 
initial design parameters and ambitions reflect 
the current state of the city and its networks, or its 
potential to grow. Failure to do so would contradict 
the project aims of unifying the architecture or the 
urban, or to employ an applicable mode of city 
development.

Highlighted in the analysis diagrams adjacent, 
Auckland’s population is most dense in the CBD. 
It is located adjacent to the coast, but isolated 
by cordoned industrial port area. A mixture of 
transport links, ferry, rail and highway, are all 
located within the CBD with close ties to the city 
front.

The most frequent oceanic traffic is that of the 
ferries. Most common paths are illustrated on the 
following page. A considerably deep sea bed of 
around 25 metres depth close to the port, wharfs 
allows the city to accommodate some of the 
global fleet’s largest cargo vessels and cruise 
craft. 

HIGHWAY
INFRASTRUCTURE

COASTLINE + FERRY 

CRUISE PATHS

RAILWAY 

INFRASTRUCTURE

URBAN DENSITY

SECONDARY ROADS

Fig. 18. Auckland infrastucture analysis. Author’s Image.

AUCKLAND CITY NETWORKS

CHAPTER 3
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Auckland, during the 18th century was settled by 
Pacific Maori and Polynesian people. The Port of 
Auckland, known as Waitemata was established 
as a food gathering and trade hub between iwi. 
In 1840, European settlers established control 
of the port and several wharfs and large zones 
of reclaimed land have since been created and 
upgraded to accommodate cargo operations. 
Through World War I and II, the site was 
possessed to house the US fleet. In previous 
decades, the government has purchased a small 
area of wharf to use as public land, cruise tourism 
has been enabled and government officials have 
begun discussion on the controversial topic of 
shifting the port.

AKL//NZ

Since 2013, serious discussions have been 
publicized in New Zealand media regarding 
shifting operations to either the Firth of Thames 
or Manukau Harbour. An expensive move, but 
in accordance to the OECD’s port city models 
and analysis of economic geography, it will be 
inevitable as the port model suggests the city to 
be one where the port demands have become 
too strenuous and proximity redundant for the 
currently established base. 
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Fig. 21. Auckland Harbour + Relocation. 1:300. 
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This map (fig. 22) indicates a selection of sites 
of cultural and historical significance. Such 
sites, some now non-existent have strong 
contextual roots within the development of 
the waterfront. This research was undertaken 
with the understanding that through historical 
reference, a stronger public connection could be 
achieved in the design process of post-industrial 
repossession. The sites shown are a selection of 
waka mooring, fishing, taniwha, pa and sacred 
war sites, as well as important industrial building 
sites, post colonisation.

Note: As a disclaimer it must be noted that the 
intention of this research is speculative and to 
arouse discussion toward insufficient maritime 
recycling networks and how the future of the Port 
of Auckland could host architecture to enable 
this. It is not a criticism or argument regarding 
the controversial debate of the Waitemata Port 
relocation.

Fig. 22.Waitemata. Reclaimed Land + Significant Context. Author’s Image.
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Fig. 23. Auckland Harbour port from ferry. Author’s Photograph
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Fig. 24. Auckland harbour cargo wharves. Author’s Photograph
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Fig. 25. Auckland harbour port from ferry 2. Author’s Photograph.
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Fig. 26. Industrial port from Tamaki Drive. Author’s Photograph.

CHAPTER 3
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To properly enable and create shifts within a 
recycling network the process of recycling and 
material flows must first be understood. Research 
of the ship-breaking techniques used by the 
ship-breakers of Chittagong, Bangladesh was 
used to inform the procedures involved. Although 
these workers often complete these tasks in a 
more rudimentary and unsafe way, the general 
objectives and material flow remain consistent.

Simplified, the process acts like reverse 
construction. The skin is removed, larger pieces 
are broken down into smaller pieces, shifted 
across site and broken down again. 

4
CHAPTER

SHIP BREAKING
These smaller pieces can then either be 
discarded, directly recycled or melted down 
off-site into structural rebar, whilst the steel skins 
are flattened and cut into useful steel panels. 
However the intricacies and difficulty of dealing 
with various size, shapes and densities of metal 
are also factors which may alter this process, or 
at thevary least, the time taken and usefulness of 
each part.

Fig. 27. Ship Breaking Jafrabad. Photograph Grueso. 2008
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CHAPTER 4

To communicate the knowledge learned 
through research, I created the step-by-step 
process (below) and the diagram (opposite) to 
summarise the complex systems involved in the 
practice of ship breaking. This new knowledge, 
based on various observations, dictated an 
efficient operations schema to consider through 
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Fig. 29. Gargantia on the Verderous Planet. (2013). Kazuya Murata

5
CHAPTER

CASE STUDY I: SUISEI NO GARGANTIA
GARGANTIA ON THE VERDUROUS PLANET

KAZAYA MURATA
翠 星のガルガンティア
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Gargantia on the Verdurous Planet: Suisei No 
Gargantia,  as titled in Japan, is a 13-episode 
anime and book series with an architectural 
narrative on  climate change, war catastrophes 
and issues of marine industrial recycling. The 
setting is that of a post ice-age and entirely 
flooded future earth. The protagonist finds 
refuge with human beings on a manmade island 
Gargantia, a large fleet made entirely of salvaged 
and crudely combined sea craft: cargo vessels, 
research vessels, fishing vessels and military 
craft. 

Kazuya Murata’s reality uses a clever take on 
recycling as a dystopian architectural innovation. 
Through this built narrative, Murata’s work 
engages with components of Ashraf and Maher’s 
theories regarding ritualized destruction as a 
basis for creative origins (Ashraf, 2013). The 
setting and innovation of Gargantia set a strong 
reference point to begin built form exploration at 
the proposed site for this research project.

Fig. 30. Gargantia fleet concept art. (2013). Yoshiaki Okada

CONTEXT OVERVIEW

CHAPTER 5

The method of recycling and reconstruction 
used in the anime is comparable to that of the 
ship-breaking communities throughout the 
aforementioned less developed nations, albeit 
slightly advanced. Those on board the fleet have 
access to tools required to upheave craft from 
the sea floor, dissect the marine bodies into 
smaller sections and weld and reassemble them 
together. They do however lack the technology 
to melt down and reform structural steel from 
the ship’s bulk; the method of recycling is less 
refined than depicted in Figure 28’s processing 
study and as a result, the typology of the recycled 
output typology mimics informal settlements (See 
fig. 31).

METHOD

REDACTED IMAGEREDACTED IMAGE
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Fig. 31. Baikorun  Housing Ship + Industrial Ship. (2013). Yoshiaki Okada

CHAPTER 5
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050 051THE GARDEN OF MACHINES

To dismantle and reconstruct the elements of 
a ship, investigation into the availability of New 
Zealand’s registered ships and their general 
anatomy was undertaken. The following pages 
of drawing exploration depict the result of this 
research and re-imagine each type as a kit 
of parts. This kit of parts, built form exploration 
through rearrangements, leads the first set of 
drawing-led research into the concept phase. 
The main factors considered for this study were 
the disassembly rate, recyclability and registration 
volumes of the ships. 

The most common and appropriate vessels 
considered for this were: cargo, navy and fishing 
craft. A significant number of oil mining and 
mineral research craft are also owned by New 
Zealand; however the nature of the structures 
involved in these activities, as well as the risk of 
toxic contaminants, has excluded this vessel type 
from the proposal of this architectural response 
(Statistics New Zealand, 2002).

Fig. 32. General NZ Commercial Fleet Types. 
Author’s Image

NZ VESSELS

CHAPTER 5

The disassembly rate of the ships is subject to 
a number of factors. These are size, complexity 
of structure, the depth of structural engineering 
in the ship design, metal types involved and 
workers involved in the dismantling. 50 workers 
can strip a ship of 40,000 tonnes in three months 
(Gwin, 2014). However the disassembly rate 
scale is to indicate a relative time compared to 
other ship types.

The recyclability measure of the ship is based 
on the amount of reworkable metal and material 
involved with the ship’s structure.

Those with difficult or useless metals (generally) 
are therefore more likely to acheive a low 
recyclability rating.

The registration values are those provided by the 
Maritime New Zealand or MNZ in the 2017 New 
Zealand Register of Ships.

DISASSEMBLY RATE

RECYCLABILITY

REGISTRATION
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According to Statistics New Zealand the cargo 
shipping industry is accountable for 99% of 
imports and exports from the country by volume. 
This renders the 13 main ports vital bloodlines 
for the health of the economy. By GDP the cargo 
vessels work strenuously to contribute 27% of 
the total income to the industry and 0.8 of the 
national GDP. The bodies of cargo vessels are the 
most hollow and contribute the highest ratio of 
recyclable parts to waste material (Statistics New 
Zealand, 2002).

DISASSEMBLY RATE: MED

REGISTERED: 

RECYCLABILITY:

1786

Fig. 33. Cargo Ship’s Recycling Anatomy. Author’s Image.

CARGO SHIP ANATOMY

CHAPTER 5
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The Royal New Zealand Navy Defence Force 
operates to protect and serve New Zealand and 
the NZ Exclusive Economic Zone and employs 
a variety of marine craft under four unit types: 
combat, support, patrol and warfare. The long-
life, heavy weight vessels ensure safe passage 
for NZ sea trade and the economy relying on it; 
therefore stronger and more dense engineering 
is used (Statistics New Zealand, 2002).

DISASSEMBLY RATE: SLOW

RECYCLABILITY:

REGISTERED: 351

Fig. 34. Navy Ship’s Recycling Anatomy. Author’s Image.

NAVY SHIP ANATOMY

CHAPTER 5
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NZ’s abundant sea-life, boasts over three 
hundred fishable species, of which 10 contribute 
to 80% of the yield and of which 90% is freighted 
to other consumer nations. Predominantly run by 
commercial enterprises, Sealord, Sanford and 
Aotearoa fisheries, and operating under harsh 
conditions, the vessels require a moderate-high 
level of maintenance and bear the considerations 
of scrapping and upscaling during this process 
(Statistics New Zealand, 2002).

DISASSEMBLY RATE: FAST

RECYCLABILITY:

REGISTERED: 1209

Fig. 35. Fishing Ship’s Recycling Anatomy. Author’s Image.

FISHING SHIP ANATOMY

CHAPTER 5



058 059THE GARDEN OF MACHINES

These forms were comprised of randomly 
selected steel skin, structural beams and 
loose metal objects common aboard these 
vessels. Mimicking the low processing 
recycling techniques used on Gargantia, 
the outputs were playful explorations of 
inhabitable space.

ASSEMBLAGES OF PARTS I
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Fig. 37. 40 Assemblages of ship parts. 

Author’s Image.

CHAPTER 5

An axonometric display of ship parts 
visualised in their output form, i.e. steel 
bulk as beams and flat sections as steel 
panels. Based on the general anatomy 
and availability of New Zealand vessels, 
I constructed a set of 40 built forms as a 
preliminary siteless study from these.  

Fig. 36. Inventory of Parts. Author’s Image.
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Fig. 38. A factory of itself. Mixed media. 
Author’s Image.

Fig. 39. A factory that builds onto itself. Mixed media. 
Author’s Image.
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After testing of loosely recycled forms, a 
second set of drawings pushed the design 
into a conceptual set of structures that through 
an informal typology aesthetic acted as both a 
network for recycling, as well as the recycling 
output, i.e. building onto themselves in a similar 
manner to the Gargantia fleet.

The drawings explored the autonomous 
reciprocation of the Gargantia salvager’s 
methods in a site-less state. The fleet in the 
anime is a large scale city network in and of itself, 
with various built sections working to perform 
different functions and acting as different urban 
districts. 

To attempt to explore this logic, a series of early 
sketches uses the harsh linear edges of the 
existing Auckland Harbour Port to extrapolate a 
drawing grid as a basis to inform a large scale 
recycling network. From this, the industrialisation 
and organic growth in Murata’s city is manifested 
with the site and resources of Auckland Harbour 
port.
.

PROCESSING & 
LINEAR OPERATION

Fig. 40. Port geometry grid exploration. 
Author’s Image.

N

CHAPTER 5 - SECTION 1
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By bridging the port to the naval base of 
Devonport, a linear growth would extend the city 
outward into the ocean. The extension provided 
a logical path for the linear process of ship 
dismantling to industrialize the process, whilst 
forming a bridge between cities and a controlled 
harbour gate.

WAITEMATA BRIDGE FACTORY

Fig. 41. Port Factory plan. Author’s Image Fig. 42. Port Factory concept. Author’s Image

CHAPTER 5 - SECTION 1
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SHIP DISASSEMBLY STATION

RAIL FREIGHT DISPOSAL

FACTORY OPERATIONS: 
ROLLING, CUTTING, TREATMENT

FACTORY OPERATIONS:REASSEMBLY
MODULAR PLUG-IN 

ASSEMBLY OF BUILDS

MODULAR PLUG-IN 
ASSEMBLY OF BUILDS

CDB EXPANSION: 
FLOATING ISLANDS

RESOURCE TRANSFER & 
BRIDGE KINETICS BASEPOINT

The logical arrangement of operations tested 
were as follows. The ship disassembly set near 
the pre-existing areas of reclaimed land, as the 
wharf infrastructure already accommodates 
large births. Beside this, the Britomart rail line is 
repurposed and and its operational possibility  is 
extended to provide waste removal to an off-site 
location. The various stages intended to treat, 
process and reform the metal extend over the 
platform and add recycled steel structures to the 
mega-structure’s mid-section.

Fig. 43. Division of factory operations. Author’s Image.

STAGED OPERATIONS

CHAPTER 5 - SECTION 1
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NEW URBAN, COMMERCIAL AND PUBLIC 
SPACES ARE FORMED. RECYCLING 
OPERATIONS COMMENCE

BASE STRUCTURE IS SLOLWLY CONSTRUCTED 
AND A TUNNEL FROM TAMAKI DRIVE IS 
CREATED

THE PORT IS SHIFTED TO MANUKAU OR 
THE FIRTH OF THAMES

RAIL EXTENSION IS HI-JACKED AS FREIGHT 
REMOVAL SYSTEM AND NEW PORT LOCATION 
IS PRIMED OVER SEVERAL YEARS.

ADDITIONAL CITY CLUSTERS ARE FORMED 
CREATING A GARGANTIAN SEA-MASS OF 
CITY CLUSTERS WITHIN THE HARBOUR. 
EVENTUALLY TRANSPORT NETWORKS ARE 
ENHANCED.

STAGE - 005

Fig. 44. Initial site master plan. Author’s Image.
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CHAPTER 5 - SECTION 1

In pursuit of aims and objectives that repossess 
a port space and employ a multi-operational 
recycling network, it was decided that the time 
taken to implement the changes - the ephemeral, 
constantly evolving nature of a gargantuan city  - 
should be considered within the design.

This following set of explorations were the first set 
to test the direction of the project in a specific 
site over time. Figure 44 expresses a system that 
utilises the available infrastructure to expand in 
a linear fashion, connecting to northern parts of 
Auckland as megastructure for industrial, public 
and transport usage. The master plan staging 
is considered as a tool to implement the mega-
scale changes as the existing port begins to shift.
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Fig. 45. Form finding towers  design 
language exploration. Author’s 

Image

The next line of drawings continued the concept 
of a linear industrial line, but with curved and 
flattened broken forms, reflective of the harsh 
metal components handled in the ship breaking 
process, in an attempt to refer back to the 
teachings of Murata’s anime, the visual aspect 
of the emerging drawings and the architecture 
within Gargantia on the Verdurous Planet. 

The Waitemata Port has one entrance open to 
the greater ocean, on the eastern side. An issue 
caused by linear expansion from the Harbour Port 
began to emerge, that a level of manoeuvrability 
must be integrated into the structure to allow for 
the continual influx of maritime vessels and cruise 
ships that fuel Auckland city. 

To enable both public and factory processes, 
the concepts tested methods of using towers to 
elevate the operational processes above ground, 
so that space below may be used by the public 
and enable spaces development.

Fig. 46. Monumental fragment 
design language test, elevation 
and perspective. Author’s Image

SITE RESPONSIVE FACTORY

CHAPTER 5 - SECTION 1
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Fig. 47. Celebrating mechanical through hierarchy. 
Author’s Image
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Fig. 48. Testing a roatational rigid form design language . 
Author’s Image.

CHAPTER 5 - SECTION 1
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CHAPTER 5 - SECTION 1

Exploration found that more polished, circular 
forms would positively celebrate the torsional 
mechanics that would shift the bridge for the 
passage of large oceanic craft, yet jagged forms 
engaged more closely with the concepts present 
in Murata’s anime and Ashraf and Maher’s 
theories on destruction as a basis for creative 

From this knowledge, the concept was 
reimagined yet again as a fixed building with a 
suspended crane that may shift parts across 
buildings. In the drawings, it is alluded that the 
shifting of parts between operation areas would 
happen above, openly and celebrated, whilst 
clear passage through for ships remains below. 
The aim is to positively influence the context with 
minimal obtrusion to ongoing harbour networks.

CONNECTION 
CIRCULATION

DEVENPORTAUCKLAND CITY

PROMENADE

TOWERSDEMOLITION FACTORY

ENTRY GATE

SPECIALIST PROCESSING TOWERS

Fig. 49. Celebrating mechanical 
through hierarchy: Elevation. 

Author’s Image
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“The whole ritual of sacrifice is 
structured around designed death 
and demolition, and consequent 

reconstruction.”
(Ashraf, 2013, p. 89)
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SECTION

CONCEPT DESIGN

OUTPUT



078 079THE GARDEN OF MACHINES

The design language that began to emerge 
through explorations of the public promenade-
factory did achieve success in safely separating 
industrial activity with public space, but the 
monolithic concepts lacked a visual relationship 
to the recycled ships that is a key component 
in the functional purpose. In an effort to better 
engage with Ashraf and Maher’s theories, the 
drawing process insisted on exploration to the 
author’s ideas of transcendence and creation of 
higher forms from the destruction of another. 

The proceeding drawing studies tested ideas 
of organic, non-fixed expansion, forms that 
would be generated to exist separately from the 
facility, and use of ship materials to influence 
assemblages in a more formal and coordinated 
manner than Murata’s Gargantia and that would 
clearly represent the ritualization of destruction 
and subsequent recreation.

Fig. 51. Recycled tower model from ship parts. Model; mixed media. 
Author’s Image.

ASSEMBLAGE OF PARTS II

CHAPTER 5 - SECTION 2

Fig. 50. A connected recycled tower network 
exploration. Mixed media. Author’s Image.

Further explorations of tower typologies used 
recycled clusters of ship vessel metal and 
imagined informal connections emerging 
between them, to identify how units growing and 
extending from a base facility may begin to cluster 
as fleets, or transcended built bodies forming 
new urban districts. The selection of drawings 
shown of towers and ocean-based facility were 
the final stage reached for concept level studies. 
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Fig. 52. Informal fluid connections. Author’s Image.

Fig. 53. Informal connections merging with towers. Author’s Image.

CHAPTER 5 - SECTION 2

Fig. 54. Recycled towers + connections in a fixed cluster. 
Author’s Image.
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This point along the research marked the first 
critical stage in the design process: concept 
design review.

The intention for this stage is to reflect on the 
drawing process thus far and analyse successes 
and failures against the aims and research 
question. The information extracted from this 
exercise is then intended to inform the developing 
stages of drawing-led research design.

Critique highlighted that visual explorations were 
found to be too obtrusive and would benefit the 
aims and objectives if designed in a manner 
that celebrates the recycling process without 
aggressively contrasting the port context and 
through a design language representation that 
would remove the stigma of a toxic factory. 
Although Gargantia on the Verdurous Planet used 
a raw recycling technique and design language, 
when applied through research, it appeared 
to diminish the object goals that would see a 
system in this site become publicly accepted 
and therefore inapplicable as a global solution. 

The research question sought to enable recycling 
through the architecture and for this the public 
has to accept the visual implications. The initial 
explorations were also found to be limited in ability 
to mass produce, due to irregularity of ships as 
inputs. A more refined recycling approach of 
melting and re-shaping steel was validated as 
a better method to inform the ongoing design 
approach.

INTERIM REFLECTION #1

CHAPTER 5 - SECTION 2
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PLUG-IN CITY 1962 - 1964

ARCHITECTS: PETER COOK, ARCHIGRAM
STUDIO LOCATION: LONDON

1964

SPECULATIVE ARCHITECURE SERIES

Fig. 55. Plug-In Offices. (1962-64). Peter Cook. Archigram. 

6
CHAPTER

CASE STUDY II: PLUG-IN-CITY
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Archigram’s two year series of projects under 
the imperative of the Plug-In-City explore an 
alternative to the known city form. Consisting 
of different studies in the hypothetical sites 
and scales of an idealistic city, the project 
explores various applications of programme and 
mechanical functionality that seek to redefine 
quality of city life, of which Archigram believed 
that quality of life should not be dependent on 
established city form and sought to investigate a 
“situation established form,” both dynamic and 
responsive - the result, a visionary city able to shift 
to its needs on a ‘day-to-day and year-to-year’ 
basis (Cook, 1999, p. 36). 

The Plug-In-City defines itself through expression 
of understanding of manoeuvrability, servicing 
requirements, rates of obsolescence and 
adaptability of all necessary architectural elements 
for city operation. This chapter explores fixed and 
transient mechanical agents in architecture at 
an urban scale that respond to a growing citys 
dynamic. 

PROJECT OVERVIEW

Fig. 56 Nottingham Craneway. (1962-64). Peter Cook. Archigram. 

Cook repeatedly approaches the idea that 
a hierarchy of relative permanence is key to 
Archigram’s successes (Cook, 1999, p. 41). 
Earlier experimentation in the Nottingham project 
found benefit in designing around mechanical 
aspects. In this concept a permanent structure 
was built to allow the manoeuvrability of cranes, 
brace other commercial bodies and as a 
complementary feature provide services as a 
viaduct.

The Maximum Pressure drawing exploration 
used a strict formulation of inverse A-frame 
housing modules hosting public space in 
the centre and rigid transportation between 
them. The group found successes in “merging 
together programmes within the high density 
areas and with less defined boundaries,” 
stating “Urban, or architectural, or mechanical, 
or human mechanisms thrive on being stirred 
together”(Cook, 1999, p. 38). 

HIERARCHY AND SPEED

CHAPTER 6
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Fig. 57. Plug-In City: Maximum Pressure Area. (1962-64). Peter Cook. Archigram. 

CHAPTER 6
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CONCRETE BASE

FIXED TO SEA BED

ROBOT WATER-JETS

TO ASSIST SAFE TOXIN 

FREE CUTTING METHODS

MECHANIC SLOT-HOUSING TO 

ASSIST MECHANIC FRAME SHIFTS

RESTING FRAME TO 

BEAR SHIP WEIGHT

OPEN-ENDED BODY MOVEABLE ROBOTICS

MOUNTING FRAME

10M SPACED STRUCTURAL TRUSS

HYDRAULIC FRAME BARS 

HEIGHT ADJUSTABLE

OVER-ARCHING 

PARENT BEAM

Mimicking Plug-In-City’s design focus toward 
mechanical structures that coordinate the 
architecture, a reimagined dry-dock became 
the logical focal point of the facility’s necessary 
architecture - one which accommodates 
variations of New Zealand ship sizes, and the 
bracing requirements of which informed the 
strict layout of a structural grid, and spaces for 
habitable architecture beside the focal dry dock.

MACHINE > ARCHITECTURE

RE-IM
AGINED DRYDOCK

Fig. 58. Ship breaking machine. 
Author’s Image.

CHAPTER 6
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CHAPTER 6 - SECTION 1

Fig. 59. Summarisation of form progression 
based on dry dock chamber grid. 

Author’s Image.

001

002

003

004

Fig. 60. Emergent organic curves 
forming through section. 

Author’s Image.
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Fig. 62 Exploded sub-structure component study. Author’s Image.

CHAPTER 6 - SECTION 1

Continued drawing exploration developed the 
chamber into a complicated set of components 
(fig. 62). A central bay hosts the ship breaking 
structure and hydraulic internal mechanics that 
are able to move the vessels. Extended open 
front and end segments allow for alignment 
of multiple vehicles within and cantilevered 
appendages extend outward from the main 
structure with tension cables assistance.

Fig. 61. Emerging language from honest 
structure. Chamber perspective. 
Author’s Image.
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Fig. 63. Cantilevered structure forming public space. Author’s Image.

PUBLIC SPACE

SHIP CHAMBER
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REVISED SCALE
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The monolithic scale of the concept design 
approach was criticised during concept reviews. 
The large forms and linear industrial arrangements 
failed to engage with the context and utilised an 
excessive volume of space over the Waitemata. 

This design phase, basing the interventions 
amidst existing industrial infrastructure, the urban 
programme, direction of path and approximate 
placement of intervention, was tested to consider 
the genuine spaces required to imagine systems 
that could host large New Zealand commercial 
vessels. In doing so the minimum space 
information proved to greatly reduce the scale of 
the necessary site intervention to achieve a more 
informed recycling network. 

During latter stages of concept development, 
a fundamental and progressive shift in system 
function occurred. Previous systems explored 
self-building systems, where factory and output 
were one. However the resultant knowledge 
from the preliminary investigations directed 
drawing exploration toward the operation of a 
recycling system that outputs structures that exist 
separately from the main facility and use recycled 
steel as the main material component. 

The emerging designs suggested that an 
industrialised and systematic processing of raw 
vessels may be reformed and restructured as a 
recognisable typology. 

INPUT - OUTPUT

Fig. 65. Factory: Imput + Output system exploration. 
Author’s Image.

CHAPTER 6

PUBLIC PLAZA

ASSEMBLY TOWER

WASTE REMOVAL

OUTPUT TOWER

INFORMAL CONNECTIONS

PUBLIC TERMINAL

FACTORY OPERATIONS
Fig. 64. Testing dry dock programme. 
Author’s Image.
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Fig. 66 Programme exploration  plan sketch. Author’s Image.
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SYSTEMATIC ROCKET 
CONSTRUCTION STUDY

Fig. 67. N-1 Rocket launch scaffold. USSR

To industrialize towers as a construction system, 
a brief study explored rocket scaffold towers. 
The unique typology intends to use minimal area 
and exposed structure to brace a structural core 
whilst providing vertical transport and services to 
the rocket as it is erected. Once so, the towers 
detach and the rocket is either transported or 
launched. In this design stage, considering 
the genuine mechanics involved and like the 
Archigram collective using them as a design 
driver, the incorporation or at least involvement 
in design experimentation of the recycling facility 
was initiated.

A series of drawings explores a scaffold tower 
directly attached to the ship-breaking factory. 
However, the inclusion of this element as part of 
the main structure was disregarded shortly after 
this study. The large vertical member was found 
too contrasting of the facility’s emerging gently 
curved exterior language. The relocation of any 
tower construction area to the site periphery 
ensured enough proximity to the main structure 
as not to hinder operations or contrast the 
emerging form.

CHAPTER 6

Fig. 68 Recycling facility with scaffold tower perspectives and elevation. Author’s Image.

1. Top down chamber perspective

2. Rectilinear tower 4. Circular tower

5. Full elevation sketch

3. Form finding section
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Standard NZ Cargo ShipNZ NAVY

Fig. 69. Drydock and ship. Section. 
Author’s Image.
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Fig. 70. Programme exploration. Plan. 
Author’s Image.
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In the process of designing programme for 
spaces either side of the dry dock chamber, 
the general scale of the building had to be first 
clarified. Fundamentally, this is directed by 
the sizes of the vehicles it is intended to hold. 
The chamber must accommodate the larger 
common vehicles within our Nation’s fleet. The 
section image below imagines the structure in 
section capable of hosting a cargo vessel with its 
cranes removed.

The adjacent diagram explored general 
programme and circulation through developing 
drawings of the facility and is informed by both 
functional requirements and structural grid 
dictated by the mechanics. 

PROGRAMME AND SPEED

Understanding the building is to be approached 
at one end, the programme is divided into sub-
structures either side of the chamber. 

On one side, spaces are designed for the 
public, to educate hem about the importance 
of the recycling facility and the building’s role in 
the greater Auckland’s waterfront. On the other 
side of the ship breaking dock, an acoustically 
-designed area hosts the factory’s recycling 
operations, where the facility may transform the 
bulk steel into re-usable structural steel members. 
This space was coordinated in a linear fashion to 
test an industrialized process in the most efficient 
manner. 

CHAPTER 6 - SECTION 1
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SITE EXPLORATIONS

To achieve the intended unification with place 
and people, the project dictated a need for an 
entirely new planning of the immediate industrial 
area that would improve contextual relationships, 
deter the appearance of the architecture as an 
imposing object and assist in repossession of the 
site. 

Initial tests comprised of extending a rectilinear 
city grid into the waterfront fabric, but lacked 
visual unity to the architecture or the ocean’s 
edge and would congest traffic. Inserting a 
curvilinear signifier of organic growth as a fluid 
plan was more successful.  However the outcome 

N0 50 100 200
M

1:10.000 A4 SCALE
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Fig. 71. Early urban planning studies. 
Author’s Image.

lacked destination and competed too heavily 
with the sharp geometry of the port’s edge. An 
educated third type took elements of both and 
maintained a gentle curvature akin to Barcelona’s 
successful Bogatell Beach, large enough plots for 
development and took shape complementary to 
the threshold’s edge.
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Fig. 72. Developed urban plan test #1. 
Author’s Image.

Fig. 73. Developed urban plan test #2. 
Author’s Image.
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CHAPTER 6 - SECTION 2

The secondary set of urban plans visualised a 
network of grids for the recycled towers that will 
emerge as an output of the facility. In addition to the 
previous tests, they reclaim public space through 
an artificial beach and adjacent promenade. The 
drawings discovered the removing reclaimed 
land in the form of angular lines and used water 
channels to separate and gradually dissect 
the land into separate commercial and public 
zones, assisted celebration of the intervention’s 
connection with the water and integrated the new 
oceanic city into the fabric of the existing. 

Fig. 74. Developed urban plan test #3. 
Author’s Image.
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Fig. 75. Floating building platforms: Tension rig study. 
Author’s Image.
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Fig. 77. Tension rig study. Exploded axonometric. 
Author’s Image.

CHAPTER 6 - SECTION 3

To enable the possibility of oceanic expansion, 
research undertook analysis of fixed and 
permanent structures utilised by off-shore oil 
rigs. Bearing large buildings in a variety of sea 
conditions, the rigs provide useful study of the 
technology appropriate to allow the transient or 
fixed placement of oceanic structure.
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Fig. 76. Structure study: Oceanic platforms. 
Author’s Image.
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Fig. 78. Structure Study: Loose programme distrubution strategies. Author’s Image.

RECYCLED TOWER NETWORK

Assuming the output towers could be shifted and 
fixed at will, the application of formal and informal 
connections was explored. In practice of this, the 
distribution of programme through the towers had 
to be considered as the various strategies had 
different applications to the relationship between 
the structures.

Informal tower connections were tested at a low 
level, a logical decision based on the relative 
ease of construction and connections to the land. 
Following the outcomes of the concept design 
phase’s final drawings, the knowledge pushed 
for public based programmes at low levels close 
to the bridges, commerce and residential activity 
elevated above.

CHAPTER 6 - SECTION 3

Fig. 79. Informal bridges connecting towers. Plan. 
Author’s Image.
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Fig. 81. Towers as ssemblages of recycled parts. Collage. 
Author’s Image.

CHAPTER 6 - SECTION 3

Fig. 80. Towers as ssemblages of recycled parts. 
Author’s Image.

With more clarification of the role the recycled 
structures could take within the large scale network 
and considering the programme suggested 
in the previous drawing, a configuration study 
based on the standardized recycled parts was 
revisited. The drawings explored priorities of 
public and private space, proximity of spaces to 
water and structural balance.

ASSEMBLAGES OF PARTS III
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Fig. 83. Tower assemblage exploration No. 008. 
Collage. Author’s Image.
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Fig. 82. Towers assemblage exploration No. 007. 
Collage. Author’s Image.

CHAPTER 6 - SECTION 3

Collage drawing was used as a tool to rapidly 
test iterative arrangements and seeks information 
regarding appropriate expression of the recycled 
tower’s material language. The study of collage 
drawings forced genuine understanding of 
structural components and how the factory’s 
recycling output as a raw product will be reused 
to enable a standardized output system as per 
the research imperatives, express the recycled 
materiality and consider impermanence for 
external adaptability. Through informal fixed 
connections, these bodies would eventually 
cluster and form districts with physical and visual 
links back to the recycling facility.

MATERIAL LANGUAGE
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Fig. 84. Towers assembled by a mechanical system 2. Author’s Image.

CHAPTER 6 - SECTION 3
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This point along the design process marked the 
second critical stage in the research process: 
a reflection on the drawing process thus far, to 
inform the final stage of drawing-led research 
design.

This phase focused on creating an applicable 
mode of redevelopment and integrating the 
new urban and architectural interventions with 
the existing city in ways that would celebrate 
the recycling process and remove the stigma 
of a toxic factory, main criticisms of the concept 
phase. 

Archigram’s Plug-In-City led the design to 
manifest around a revolutionary dry-dock 
chamber and dictated a structure supporting 
public and operational spaces. Objective 
success was achieved via integration of the 
public within a form that openly expresses and 
frames internal recycling operations. An organic 
language, as opposed to the sharp forms of the 
concept stage began to develop and diminish 
the negative factory stigma. 

Per contra, the extensive design experiments 
failed in regard to several research objectives. 
The critique panel understood that the site still 
lacked contextual relationship in the greater site 
design that would engage significance of place 
and the rich history of the site. It was suggested 
that the contextual history and urban planning 
should be revisited and reintroduced. 

The developed design based theory of 
transience, adaptability, tension-rig technology 
and material expression began to inform how 
the architecture on land and ocean may interact 
as a system to provide growth and once again 
reference Ashraf’s idea of “Destruction as a basis 
for creative origins” (Ashraf, 2013, p. 83). But the 
visual representation of the towers was found 
to lack the refined, light and positive notions 
embodied in the form of the emergent facility 
design. 

This criticism proposed further urban exploration, 
understanding of the system’s tower structures 
and initiating testing of spaces within the main 
facility, key to the recycling network’s operations.

INTERIM REFLECTION #2

CHAPTER 6 - SECTION 3
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PLAN FOR TOKYO BAY 1960

METABOLISTS: KENZO TANGE
TOKYO

UNBUILT ARCHITECURE

Fig. 85. Tokyo Bay Model. (1960). 
Kenzo Tange. Metabolists. 

Fig. 104. Tange, Kenzo. Metabolists. Tokyo Bay Model. (1960). Photograph.
Retreived from https://i.pinimg.com/564x/6d/9a/5c/6d9a5ce8f915e920c312e39
7b63d0265--kenzo-tange-tokyo.jpg

7
CHAPTER

CASE STUDY III: PLAN FOR TOKYO BAY
1960

REDACTED IMAGEREDACTED IMAGE
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The 1950s were a progressive “decade of 
genetic molecular biology” and through an 
atmosphere of intellectual optimism, the built and 
unbuilt work of the Metabolists established itself 
as some of the most forward-thinking visions of 
post-war Japan, ultimately preaching for the city 
to be understood as an organism or cell and so, 
“capable of continuous growth and renewal” (Lin, 
2010, pp. 22-23). 

The group’s unique interpretations and 
comparison of the city to that of the biology and 
traits of a developing somatic cell led to bold 
examples of architecture and urban design that 
pushed for “new spatial design and political 
implications” for a post-war and what many 
described as a Utopian Japan (Lin, 2010, p. 
2). One of the most notable and relevant case 
studies designed by the group is that of Tange’s 
unbuilt concept, Plan for Tokyo Bay, 1960.

After such severe bombardment during WWII, the 
1950s Korean War caused an influx of money and 
growth back into Japan. Within five years, Tokyo’s 
population rocketed from 2.78 to 5.38 million 
people (Lin, 2010, p. 133). Demand for housing 
infilled much of the abandoned infrastructure and 
added pressure to an already centralised and 
overburdened system. Tange’s concept for Tokyo 
became the first visualisation to deal with this 
issue, a new urban spatial order: the city spine.

The mega-structure, designed to accommodate 
a daily flux of 5 million people, focused on a 40 m 
elevated linear transport network that expanded in 
a direct line over Tokyo Bay connecting to Chiba 
on the opposite side and integrating with the 
existing infrastructure at both ends via transport 
links. 

As the megastructure extended over the sea, 
linear arrays of perpendicular street systems 
project outwards above the water like branches. 
On these, smaller city clusters of large commercial 
buildings encompassing public, commercial and 
residential structures within them were fixed to 
rigid platforms over the sea water. 

METABOLISTS OVERVIEW PROJECT OVERVIEW

CHAPTER 7

In re-establishing architecture pressured to 
respond to a shift in urban structure, Tange’s 
project had the three objective design imperatives 
serve as an appropriate test of design knowledge 
that would enable manipulation of the city towards 
industrial changes (Lin, 2010, p. 153): 

3-POINT AGENDA

Fig. 86. Plan for Tokyo 1960. (1960). Kenzo Tange.

1. To shift from a radial centripetal system to a 
system of linear development;

2. To find a means of bringing the city structure, 
the transportation system, and urban architecture 
into organic unity;

3. To find a new urban spatial order which would 
reflect the open organization and the spontaneous 
mobility of contemporary society. REDACTED IMAGEREDACTED IMAGE
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Fig. 87. Tokyo Bay Plan. (1960). Photograph. Kenzo Tange. Metabolists. 

CHAPTER 7

REDACTED IMAGEREDACTED IMAGE
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The never-finalised nature of the Tokyo Bay plan, 
in comparison to the stable, conventional master 
plan of traditional cities, was a progressive step 
toward design for growth and external adaptability. 
The Metabolists visualise cities as organisms that 
are constantly growing, changing and engage 
in the “continuous process of self-renewal,” 
separating components of any architectural 
project into short term and long term metabolic 
cycles to better understand the hierarchies of 
relative permanence (Lin, 2010, p. 161). 

Slow metabolic elements are essentially fixed 
structure or spaces deemed to change, vary, 
erode or be experienced over a longer cycle 
of time. Fast metabolic cycles can be applied 
to spaces of transient nature, which repeat life 
cycles at a comparatively higher frequency or are 
experienced over shorter periods of time. 

CHAPTER 7

Fig. 89. Revisited site plan design and oceanic tower grid. 
Timber and acrylic model. Author’s Image.
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METABOLIC CYCLES

Fig. 88. Illustration of the growth of an 
organism. 1960. Kenzo Tange.

Usage of metabolic cycles in planning and 
designing ensured a city where there would be 
“less need for elaborate control over things” (Lin, 
2010, p. 162).  Yet, in contradiction to his claims, 
popular criticism of his plan, was the inability for 
adaptation that the megastructure set. 

The infrastructure’s brutality and monumentality 
were questioned to have “lost the necessary 
characteristics of human organisation” (Lin, 
2010, p. 164) and have no room for adaptation, 
especially the cyclical transport network, which 
could be rendered useless by unforeseen 
technological advances. The research took 
the criticism and metabolic theory and through 
drawing applied it to amend the urban planning 
and analyse the efficiency of the whole recycling 
network.

Typically port cities have established around a 
trade hub nucleus in a similar manner to the cell. 
As cells become more complex, structure shifts 
from centred around a nuclei, to linear in form, 
such as a spine based organism, capable of 
complex functions. 

The Tokyo Bay project design insists the shift 
towards a linear growth pattern must be induced 
for the city to grow, reduce congestion and 
“regulate national development patterns with 
systematic planning” (Lin, 2010, pp. 134, 160). 

LINEAR GROWTH

Drawing study within this chapter reorganised 
the oceanic grid for tower development to a set 
of linear paths that will eventually connect back 
to the waterfront at various nodes, instead of 
remotely to the recycling facility area, ultimately 
reducing centripetal design congestion and 
establishing a linear code for growth. 

This outcome does not lose the “necessary 
characteristics of human organisation” and can 
now project a city expansion based on a linear 
city infrastructure: urban space and architecture 
as a dynamic system key to the global application 
of the proposed design (Lin, 2010, p. 165).

REDACTED IMAGE
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Fig. 90. Final urban plan several years post operations. Mixed media. Author’s Image.
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In order to create an organic unity between the 
urban and the architecture, as dictated in the 
Tokyo Bay manifesto, reclaimed land was stripped 
back almost entirely and a wave was excavated 
to shield an artificial beach and reference the 
existing waterfront geometry. 

The dry-dock facility receded further back into 
the coastal land and to its side, two narrow land 
masses remained undemolished, creating two 
channels - one for ship preparation, the other for 
waste removal and vehicle storage.

The revised land boundary, mimicked the sharp 
geometry of the existing, but introduced angles 
on the edges of the repossessed urban scape. 
When viewed in plan, the angles of the recycling 
facility create a mirrored end to the North Wharf 
and encapsulate the central city’s entire oceanic 
threshold. 

The angle of the wave break, acts functionally 
to protect the beach and moor boats, but also 
creates a direct line to the land on the other side 
of the facility. 

The dissected land here transitions the built land 
into the ocean-scape and hosts platforms and 
assembly bays for construction of the oceanic 
towers from the facility’s recycled steel. From 
there the structures are tugged out and fixed to 
the sea-bed.

URBAN SPATIAL ORDER



134 135THE GARDEN OF MACHINES

001 - 004

Fig. 91. Developed tower construction method. 
Author’s Image.

005 006

CHAPTER 7

TRANSIENT STRUCTURE

Revisited tower design considered metabolic 
value and construction process drawing 
explorations to force the genuine understanding 
of the structural components. The drawing 
development of this stage, attempted to clearly 

express the recycled metal as well as the ability 
to mass produce by creating a formula from a 
standardized array of parts. It comprises a rigid 
recycled steel frame, where the varying levels 
of public, commercial and residential space are 
inhabited.

Some steel is reformed to make an exo-skeleton 
which connects at varying nodes of the underlying 
frame as rigid bracing. Depending on solar 
parameters affecting the intended placement 
of the particular tower, steel sheets are cut and 
perforated to align with segments of the exterior 
framework. In doing so, variation and identity 
between the outputs remains obtained. 

The visual effect of this strategy, whilst remaining 
honest structurally and materially, managed to 
deter from the previous gloomy depictions. The 
manner of construction of the tower also allows it 
to exist transiently - easily adaptable to changes 
in conditions, location on the oceanic grid and 
disassembly.
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OUTPUT TOWER PROGRAMME

CHAPTER 7

Fig. 92. System output towers: Programme 
elevation exploration. Author’s Image.

“A house is a machine for living in. Baths, sun, hot-
water, cold-water, warmth at will, conservation of food, 
hygiene, beauty in the sense of good proportion. An 

armchair is a machine for sitting and so on.”

(Corbusier, 1986)
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CHAPTER 7

CIRCULATION STUDIES

Once the system programme and simultaneous 
urban order began to be established, final 
programme objectives could be more accurately 
targeted. 

Those are: Engaging the public with a building 
that hosts the features of a successful public 
promenade, highlighting and celebrating the act 
of ship recycling and educating the importance 
of this as an element of the visionary growth of 
Auckland’s harbour. In doing this it must also 
provide a design to ensure efficient, clean and 
transparent recycling practices - using the 
Metabolists’ theory of metabolic cycles again as 
a key to understanding the organisation of space. 

Through this exploration, a number of circulatory 
diagrams were generated. These next two (fig. 
93-94) described the most applicable modes 
of use. Both test ground space predominately 
open, for fast circulation. 

The drawings investigated the public side 
dissected into three substructures as a tool to 
break up the length of the overall structure and 
insert programme variation. Bridges were used 
to connect upper levels within the substructures, 
but were found to suggest fast movement 
through the intended museum and restaurants, 
which should be slow areas of interaction. 

The drawing in the second circulation study used 
this information and found more success in the 
connection of spaces by bridge and viewing 
platform at a lower level only.
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Fig. 93. Programme + Circulation study I. 
Axonometric. Author’s Image.
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The factory building’s ground level was designed 
for fast circulation. In the first study, a mezzanine 
level with several voids sat above the factory 
space: operations below with overseeing 
personnel above. 

The process discovered a linear mezzanine 
located to one side would allow more open 
uninterrupted operations, enable the use of a 
hung crane and increase the potential circulation 
speed of overseeing staff and metabolic rate of 
the factory. In both cases, slower circulated office 
layouts were tested. 

The staggering of levels in the second study 
mimicked a similar exploration to the first, but with 
a more variable layout. The result was far less 
efficient than the initial drawing and suggested 
more repetition within the office design.

Various routes were integrated for the fast-travel 
occupant; directly to certain end destinations. For 
the slow occupant, approaching and interacting 
with the public programme, educational spaces, 
exhibition areas and spaces provided visual 
exposure of the ship-breaking chamber. The 
open planning celebrates the recycling process 
over this time and the drawing results suggested 
a direct operational line in the factory building, 
hosting steel recycling spaces needed in the 
appropriate order and continues Le Corbusier’s 
theory of designing from “Needs that are clearly 
and properly determined.” (Corbusier, 1986, p. 
113).               

CIRCULATION STUDIES cntd.

Fig. 94. Programme + Circulation study II. 
Axonometric. Author’s Image.
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Through this section, the Metabolists’ influence 
drove further drawing exploration of the recycling 
facility to unify the architecture with the new site 
placement and results of the previous circulation 
studies to best inform design that would reflect 
project aims and celebrate the architecture and 
recycling operations within close public proximity.

The roof structure was significantly raised to sit 
on top of the dry dock chamber’s arch trusses; 
span was increased and extended to points that 
connect the ground along the longitudinal axis 
and the public and operational buildings below 
were both visually and structurally separated, to 
appear as floating - resulting in a unique form 
that signifies a visionary building type, references 
the contextual history and celebrates function 
through visibility and honest structural design.

Fig. 95. Structure axonometric development 
drawing. Author’s Image.

In the public building this was done to enable 
a significantly open market place and area of 
pause, and to open the recycling operation’s 
visibility through to the public artificial beach and 
promenade. 

In the operations building, the split distinguished 
the offices and treatment utilities: desalination, 
cleaning, toxin and residue storage and waste - the 
warehouse containing actual metal processing, 
assortment, storage and prefabrication stations 
and loading bays to shift recycled steel to the 
assembly station (fig. 102.).

FINAL DESIGN DEVELOPMENT

I
SECTION

FINAL DEVELOPMENT

FACILITY/SITE
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Fig. 96. Ship recycling facility perspective from wavebreak. + Site Plan. Mixed media. Author’s Image
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Iterated drawing expressed an extended light 
curve of the large structure, which created a 
gentle impact on site. The end points of the 
flowing roof bend down to connect one end 
with the ocean of the Waitemata and the other 
with the land of Auckland and the sacred site 
of Te Toangaroa - creating a visually pleasing 
and appropriate connection between the new 
intervention and the new public land it creates, 
both on and off the land.

These drawings discovered that physically 
beaching sea vessels within the facility and 
through the gentle curve of the emerging form, 
references to the mooring of waka and the 
sacred history of the site. Te Toangaroa, the 
sacred waka mooring site, once existing in the 
exact site where the Port of Auckland was created 
(“Mechanics Bay: Maori History”). Through this 
connection a stronger cultural context assists the 
site’s redesign and repossession for its people. 

CHAPTER 7 - SECTION 1
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Fig. 97. Dry dock end-perspective drawing of sci-fi docking chamber. Mixed media. Author’s Image

CHAPTER 7 - SECTION 1
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II
SECTION

FINAL DESIGN

The following section of perspective images 
includes those perspectives selected to best 
show the final design of the ship breaking 
facility, in co-ordination with plan. An exploded 
axonometric image and associated key image 
on page 181 highlights the location for these 
images. The subscript numbers seen beside 
text, refer to the areas within the relevant plan 
drawing.

FINAL DESIGN DRAWINGS

Fig. 98. Facility + Towers Site Perspective. Mixed media. Author’s Image
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Fig. 99. Cross-section: Recycling factory. 
Mixed media. Author’s Image
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Fig. 100. Market thoroughfare and recycling 
operation’s view portal. Mixed media. 
Author’s Image

CHAPTER 7 - SECTION 2

Visually open to the beach, the facility is broken 
into three substructures; Educational(A), market 
and culinary(B), and gallery and terminal(C). Fast 
track paths(44) on the exterior enable direct travel 
to the desired space, with grand entrances for 
each. The main pedestrian entry(53) uses less 
direct, slower path networks to enable a more 
significant experience and exposure to the sights 
and functions of the areas.

Through both the museum and the gallery 
spaces, a clear passage through the centre 
ensures visibility of the most significant area and 
end point: the market(44).

The double height atrium of the main entrance(52) 
invites and impresses, speaking immediately of 
the structural dynamics at hand. The space is 
large enough to suspend sections of a small ship 
above(53) and acts as a feature education exhibit 
in the museum that extends into the first floor, 
to which a large suspended feature staircase 
adjacent leads (fig 103). 

The triple height market space, offset via various 
mezzanine levels, hosts a grand uninterrupted 
view of the ship recycling occurring through the 
dry dock and the factory (fig. 99). Both seated 
and active viewing areas are designed, with bar 
and cafe areas providing an activity to enjoy when 
doing so. 

A

GROUND FLOOR PLAN
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Fig. 101. Glazing Support Structure (Dry Dock). 
Mixed media. Author’s Image

CHAPTER 7 - SECTION 2

The centrally located dry dock (fig. 101) hosts the 
main function of the facility, drives the structure 
and acts as a theatre. Using water jet cutting 
technology and similar sound mitigation to a 
gun silencer, the space minimises all sound and 
pollutant output.

On the recycling side, two sub-structures 
combine for the factory space (fig 107). The 
smaller of them is the office and treatment 
building, hosting the corporate and desalination 
facilities. The larger structure for the factory is 
based on a linear and industrialised operation 
chain which from one end to another hosts the 
spaces required to treat, reform and prefabricate 
recycled structural steel elements.
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Fig. 102. Ground Level Plan. Mixed media. 
Author’s Image
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Within the public building, the first floor level is 
accessible via core transport either side of the 
markets(14, 17), secondary exposed stair cases 
opposite them(11, 19) or through feature stairs near 
the entry and terminal ends of the building. Both 
feature sets empty a very wide birth to host high 
pedestrian traffic and mirror the tension steel 
design language of the upper pavilion structure.

Museum and gallery spaces at either end 
continue up on both end segments of the 
building and maintain close proximity to toilets 
and amenities in the cores. The museum on 
level one(18) contains large penetrations through 
which the exploded, suspended ship is hung 
(fig 103). Occupants are able to achieve an 
intimate proximity with the ship, to understand 
the materiality, mass, anatomy and state of decay 
that New Zealand sea craft faces.

The facade of the market space cantilevers out 
at this level(15), breaking up an over 200m long 
form. The cantilever functions as a mezzanine 
thoroughfare, a viewing platform for both inwards 
and outwards of the facility. From within, the view 
celebrates the ship-breaking chamber ahead 
and the structure of the market’s suspended 
ceilings below.  Towards the exterior uninterrupted 
views of the new urban waterfront, beach and 
the eventually expanding oceanic city partially 
generated by the recycling facility (fig. 99).

Opposite, the factory building’s offices hosts 
continued commercial activity with numerous 
closed and open plan offices, conference 
suites and staff facilities(02-08). All offices have 
uninterrupted views into the chamber and the 
most important conference suites also achieve 
visual access back to the car park and through 
to Tamaki Drive.

Above the workshop spaces, a controls level(01) 
grants workers access to oversee the operations 
below and to control the drop crane. The glazing 
of the ship chamber curves away from the factory 
as each level progresses. A secondary glazing 
plane extends vertically at the internal edges 
of the arch structure. This creates a sound 
dampening void between the spaces.

FIRST FLOOR PLAN

CHAPTER 7 - SECTION 2

Fig. 103 Exploded ship museum interior. Mixed media. Author’s Image
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In the second floor of the public facility, in the 
gallery building, the feature stair creates an 
intersection at a landing adjacent to the chamber. 
After a brief moment of pause, users can take 
a left path to exhibition spaces with a lookout 
over the stairs(12) and external balconies, or right 
to an expansive large exhibit space with open 
circulation and views to the exterior(13).

The upper museum space uses a cyclical 
circulation system engaging both external 
views as well as internally at the stairs and down 
towards the atrium. Several smaller exhibit rooms 
here may host educational areas as well as small 
seminar groups(17, 19).

The mid-section of the building provides a 
fine dining restaurant facility. Accessible by 
mezzanine on either side(15), the area is offset 
to politely remove itself from the other spaces, 
encourage slow traffic and to maximise the view 
portal for those below - the slim nature of which 
is achievable due to the removed positioning of 
the kitchens, which are on the ground level below 
the bar mezzanine, transporting food vertically via 
dumbwaiters. The restaurant addition becomes 
an important destination point with the most 
intimate and informative view of the ship breaking 
chamber and recycling factory.

From this level onwards there is no variation in 
the factory space(01). The office building repeats 
the functions as a mirror of the level below and 
provides several office and conference suites, 
alongside the isolated data server space for the 
entire office building(07).

SECOND FLOOR PLAN

Fig. 105. Facility exterior perspective: 
Public side. Mixed media. Author’s Image.
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Fig. 106. Level 02 Plan. Mixed media. 
Author’s Image
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CHAPTER 7 - SECTION 2

Fig. 107. Recycling facility factory elevation. 
Mixed media. Author’s Image

CHAPTER 7 - SECTION 4

THIRD FLOOR PLAN

A third level exists in the office building only and 
hosts more office spaces as well as the plant 
required for the desalination processes below. 
Platforms for the servicing of the storage tanks 
are also made accessible on this level.

The factory building is largely open space in 
the upper levels, accommodating the industrial 
drop-crane used to shift the steel products and 
to deposit prefabricated elements in barges, to 
be shifted to the tower assembly site.
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Fig. 108. Level 03 Plan. Mixed media. 
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EXPLODED SHIP BREAKER FACILITY DIAGRAM
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CHAPTER 8

Chittagong - Bangladesh, Alang -  India, Aliağa 
-  Turkey, Gadani -  Pakistan, and Jiangyin - China, 
all hide dark scars of a consumerist society, 
underbellies of the globalization of trade. These 
coastal cities host the world’s largest ship-
breaking yards. Scattered with steel skeletal 
remains and stained brown with rust and oil, 
the decrepit graveyards engage in the process 
of ship breaking. Officially unrecognised and 
unmonitored, the companys operating yards 
exploit the desperation of an impoverished, 
uneducated and underage workforce, risking 
life and limb to dismantle the craft with no safety 
equipment and nothing other than winches and 
acetylene torches.

The recycling yards, detrimental to worker life 
quality and marine eco systems, are the result 
of increasing global demand for goods and 
trade. As it increases, higher numbers of larger 
ships are continually increased to accommodate 
demands, replace worn vessels and adopt 
technological advances. ‘flags of Convenience’ 
registration, allows ship owners to purchase 
and adopt other country’s registrations and 
environmental legislations toward environmental 
practice and waste deposition. Through this, 
many countries are able to offload vehicles to the 
yards (Konrad, 2016; OPENSEA PRO, 2017).

This research is based on the understanding that 
architecture has power to make great change. 
As a system, the recycling process of our global 
shipping fleet is failing. Our major cities rely on 
this trade, yet our industrial waste is not mitigated. 
Specific architectural typologies exist across the 
globe for the creation and repair of these marine 
craft, yet no effort has been made to design 
facilities purposefully for their safe and clean 
demolition.

Through design, several experimentations and 
critical reflections have provided knowledge that 
has informed further design development. Some 
of the information is conclusive, other highlights 
opportunity for further study and investigation, or 
potential alternative applications of the design 
solutions.

Initial studies explored direct recycling of parts, 
large scale industrial processes mixing with 
public space and how built forms for growth 
could be generated. Phase two employed 
conceptual studies to explore mechanics as 
a design protagonist and tested systems of 
fixed and transient elements to inform the urban 
design and architecture’s integration. The final 
phase of the study explored shifting to a linear 
mode of expansion as learned from the biological 
progressions of complex cells and use the 
notion of varying metabolic rates to influence the 
recycling network at various scales.

PROJECT SUMMARY
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Fig. 110. Design moments timeline. Mixed media. Author’s . Fig. 111. Chittagong Ship-breaking yard collage. Mixed media. Author’s Image.
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PHASE 1 - CONCEPT DESIGN

Kazaya Murata’s Gargantia on the Verdurous 
Planet is a dystopian representation of future 
earth, where the desperation of the salvagers on 
the flooded earth informed a new architectural 
typology based on loose recycling of discovered 
ship parts. 

Initial studies tested this design language, 
criticising it through Le Corbusier’s lessons on 
responding to industrialism, as well as Ashraf 
and Maher’s contemporary theories on ritualized 
destruction. Research on New Zealand ship 
availability and anatomy informed the recycling 
of ship parts into structures. Results found the 
method itself flawed in the lack of consistency in 
resources and therefore the ability to standardize 
the recycling process and control design output.

Outcomes suggested process would benefit 
from industrialized processes educated from 
Bangladeshi methods of ship breaking. With 
set structures hosting unique functions, the 
form visualised regimented process and, by 
elevating and suspending recycling operations, 
proposed possibilities for the celebration of the 
factory operation within close proximity to public 
engagement.

The forms expressing the visual nature of 
destruction of steel were criticised as being 
overly aggressive and monolithic - emphasising 
the stigma of the antagonising factory, instead of 
shifting from it. This contradicted objectives of 
organically unifying the urban, city structure and 
the architectural interventions. If the forms were to 
be unaccepted into the urban city--scape, then 
the objective of a globally applicable solution 
would also become obsolete. Fig. 114. Concept design important drawing. 

Author’s Image.
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PHASE 2 - DEVELOPED DESIGN

Hierarchy and speed of mechanical components 
as design drivers were adopted from Archigram’s 
teachings and their project, Plug-In-City. 
The knowledge educated explorations of an 
autonomous mechanical dry-dock capable of 
hosting and stripping large New Zealand owned 
ships, site planning and testing steel towers as an 
output from the recycling facility. 

The robotic core dock dictated a structural grid, 
progressing form and programme exploration 
opportunity. Site redesign explored opportunities 
to unify the elongated design envelope within the 
existing wharf space. Understanding of tension 
based sea-rig structures and recycled metal 
components enabled conceptualisation of a 
network of floating steel towers generated from 
and connecting back to the recycling facility as a 
secondary element within the continuous urban 
system.

The outcome of the second phase saw 
mechanically driven design becoming effective. 
Unique mechanics set hierarchical nodes for 
building and site integration and generated 
unique form and programmatic results. In the 
acquisition of suggesting alternate recycling 
networks, globally applicable design typologies 
and engaging in the processes of destruction 
and recreation, a distinctive typology was 
deemed appropriate. 

Design exploration led to a gentle pavilion 
structure that referenced the curvature of ship 
exteriors and unified the separated public, dry 
dock and factory bodies. It also enabled safe, 
physical separation of the public and operations, 
without losing transparency of the recycling 
works.

Criticism received and reflected upon, in regard 
to tension-rig floating towers and the urban 
explorations, suggested their discontinued 
development. Emerging tower forms, appeared 
yet as too grim to be publically accepted as a 
positive representation of Auckland’s growth. 
The urban design studies were found to be too 
restricted by the existing reclaimed landscape of 
the port and lacked the contextual relationships 
that should be embedded in the history and 
cultural significance of a long established 
threshold between the land, the people and the 
Waitemata.

Fig. 115. Developed design important drawing. 
Author’s Image.
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PHASE 3 - FINAL DESIGN

Kenzo Tange’s Plan for Tokyo Bay 1960 acted 
as a case study for the final stage and informs 
application of linear urban growth and metabolic 
rates. Critic Fumihiko Maki questioned Tange’s 
reliance on transportation megastructure, which 
may become obsolete as technology progresses 
(Lin, 2010, p. 164). The criticism attacked the 
fixed, monolithic nature of the transport network. 
The Garden of Machines took this knowledge 
to amend previously criticised urban planning, 
finding success in doing so. 

Removing the suggestion of a fixed grid, a 
new plan reimagined a theoretical grid within 
the ocean based on bathometric study, which 
would allow the towers to be fixed or relocated 
as necessary. Once clusters occur, connections 
between them would generate and ultimately link 
back to shore. Ferry terminals at the edge of the 
facility would enable transport to and from the 
expanding sea city as it develops. The outcome 
of a loosely defined urban sea-grid aligned with 
Tange’s agenda for a linear system reflecting the 
open organization and the spontaneous mobility 
of contemporary society, and achieving the 
research objective of fixed and transient systems.

Through the stripping back of the port sites’ 
reclaimed land, retaining only wave breaks and 
preparation channels, shifting the site location 
further back, partially submerged into the 
landscape, the urban plan became tidier, clearer 
and related more strongly to the existing port 
geometry and historical context. 

Public repossession and use of the site was 
strengthened by successful implementation of 
the large artificial beach and references to Te 
Toangaroa. The partially beached and gently 
curved overarching form of the mega structure 
connected both land and water at its edges, 
appearing like moored waka and breached 
the threshold between the two. The internal 
operations of driving ships into the dry dock 
itself also become a reference to the activity of 
mooring on the shoreline. 

To refine the programmatic studies from 
the developed design section into the final 
planning, interpretation of the Metabolists’ main 
principle;,Metabolic cycles, was used. Already 
applied to the system scheme in urban planning, 
in this context it was taken and reinterpreted for 
the speed and organisation of spaces within the 
architecture. Spaces were designed to enable 
fast cycles of travel to particular destinations 
within the building, and slower less direct travel 
through educational exhibition spaces, providing 
moments to pause, reflect and celebrate the 
visionary recycling processes located consistently 
adjacent. 

One of the fundamental aims of the research was 
to promote a cultural shift and the design found 
knowledge in enabling the positive integration of 
a factory within the urban-scape by educating 
and informing the user through open design and 
exposure to the recycling process.

Fig. 116. Final design urban plan.
 Author’s Image.

CHAPTER 8
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CONCLUSIONS

The research question ‘How can architecture re-
capture and enable city growth in post-industrial 
port sites through a systematic re-use of marine 
infrastructure?’ sought knowledge on how 
architecture for marine recycling may play a role 
in repossession of a cultural and industrialised 
threshold between people and the water’s edge. 

The inclusion of such a large scale, speculative 
intervention into a port site was challenging. But 
the revised urban strategy, involving the near-
complete stripping back of artificial land, proved 
to be a viable strategy. A promenade design 
hosting successful waterfront activity and artificial 
beach was activated, returning the edge to a 
public space. This method derived from “clearly 
and properly determined” mechanical, volumetric 
and structural requirements of the ship breaking 
facility (Corbusier, 1986, p. 113). Design outcomes 
suggest that ship volume and demand, port 
depths and coastal slope,will have an effect on 
the determined needs of the facility. This will have 
a direct relationship to site integration design and 
structure required and ensure variation in design 
results across global ports when used as a 
design strategy, therefore acting as an applicable 
mode of urban development.

Theory outlined the objective to engage 
processes of destruction and recreation. Early 
explorations were too literal in attempts to embody 
notions of ritualistic sacrifice. Those forms 
became overtly aggressive and unwelcoming. 
Yet when applied into the programme planning 
of the facility, the ritualistic destruction manifested 
in the transparency of operations within the ship 
breaking chamber, through the celebrated central 
grand sea market viewing area - visible from the 
public beach and positively framing activities 
within. Design outcomes concluded a successful 
design language capable of framing destruction 
as a positive factor in the city’s new hub of future 
growth.

Critical reflection questioned the need to derive 
the tower design language completely from 
recycled metal components and that exploration 
of an informed site relationship may have proven 
a more unifying design path. Fixed and transient 
systems, proposed as key elements in the 
successes of Archigram, manifested through the 
resulting network of semi-transient transportable 
towers located on the oceanic grid. The network 
presented the Waitemata with the opportunity 
to adapt to internal and external regeneration 
and could be re-fixed or repurposed at will. But 
the reluctance to abandon or revisit the output 
of the recycling system meant that whilst the 
main facility was able to reach a refined design 
resolution reflective of context, the towers had 
little contextual grounding to inform the design, 
which was instead entirely led through recycled 
structure explorations. This resulted in less 
refined design, hindered by the complexity and 
restrictions of the materiality and scale. As a result 
the relationship between the facility and the tower 
output structures is weakened. 

An informed speculative design response to 
the socio-environmental catastrophes, caused 
by the short-sightedness of the global fleet 
community, The Garden of Machines research 
has provided answers to the research question. 
The result is a visionary facility on the future 
shoreline of Auckland’s harbour, doubling as an 
alternate recycling network. A strong statement to 
restart CBD development by proposing a benign 
metastasis, it is also a speculative design that 
moves towards the regeneration of the urban 
grid. The result is an architectural alternative 
aligned with an urban/architecture construction 
system for the benefit of urban expansion. 

Although situated on the edge of Auckland, New 
Zealand, the outcome provides evidence for 
the viable global integration of new architecture 
designed for the purpose of recycling and 
reuse of the global marine fleet. Woven into an 
industrialized waterfront to replace the shifted port, 
the system takes in decommissioned steel from 
the ships that fuel the city’s economic bloodline 
and recycles them in public view to assist creation 
of an oceanic city front, expanding from the core 
cell of the recycling facility and changing a culture 
of waste and abandon into one of recycling and 
growth opportunity. 

?

?

LIMITATIONS AND CONSTRAINTS

As any research, the investigations undertaken 
were subject to limitations and restrictions that 
affect the outcome of the research question and 
design imperatives. Particularly in the nature of this 
research, acting to seek knowledge on a solution 
that may be applicable globally, generalisations 
regarding ports had to be used to analyse the 
successes of the project, compared against 
the objectives which describe conditions in a 
general sense. In reality, physical conditions such 
as sea depth, wind, accessibility, types of ships 
present, their sizes and construction methods 
would greatly affect the successes of the design 
approach and in some areas, a city growth into 
the water may not be applicable.

The research’s large scope, which manifested 
into systems embodying urban scale design, 
architecture of a large facility and a city generating 
output, stretched the design focus and subdued 
the depth of conclusive results obtainable. In 
part this is a fault of the research question and 
vague objectives, requesting a full network. 
Furthering this, through design processes, 
particular elements took hierarchy in the system 
and became more focused on. 

Although the project gave an overview of 
knowledge for such a system, the continued 
exploration of the tower component, or research 
with a more specific investigative approach into 
the recycling facility’s output potential or uses 
may provide design outcomes more applicable 
to this speculative design research and the global 
marine-reliant community. 

CHAPTER 8
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ALTERNATE APPLICATIONS

The project aimed to create a cultural shift in 
marine industrial recycling, repossess post-
industrial sites and through both act as a 
generator for city extension - all in the hope of 
evoking thought and inviting attention towards 
the global ship-breaking catastrophe. From 
critical observation of conclusions drawn, there 
are aspects of knowledge that have application 
outside of the scope of this research. 

These include: design solutions or methods 
to incorporate factories or other stigmatised 
or industrial buildings into an urban context or 
techniques that may assist in the separation of 
public from dangerous places, whilst maintaining 
transparency. Other similar applications could 
consider recycling functionality, but with other 
craft: aeroplanes, cars and eventually, inter-
planetary rocket vehicles. 

Other opportunities for continued research are 
less connected to the concept of recycling metal. 
The research explored a large scale architectural 
system, with fixed and transient elements, 
adaptable to regeneration and renewal and 
explored deriving a form from a megastructure 
that unifies a collection of buildings. These 
conditions are likely to occur in various other 
contexts. As technology progresses, our 
industrial sites will become more autonomous 
and, like the port, lose necessity to reside in 
traditional locations. There will be application for 
and cause for speculative investigation within all 
our post-industrial sites.

The underlying message of the research - 
recycling, discussion of a better future and 
highlighting catastrophes of the contemporary 
world - is that there is a moral obligation to 
continue explorations prompted from this 
research: The managing and mitigating of the 
waste of our own societies. 

Whether this instigates rhetoric through 
architectural depictions of our current trajectory as 
done in Denis Villeneuve’s Blade Runner 2049, 
or the processing of deceased bio waste as a 
food source as depicted in Richard Fleische’s 
1977 film, Soylent Green (fig 116); or in a positive 
manner, in pursuit of typologies that enable 
harvesting of bio-fuels for fertiliser for urban 
farming or new methods to process our societies 
own deceased, which may have unforeseen 
opportunities in decades to come, we better 
inform our densifying urban landscapes with the 
transparent processing of waste and advance 
our speculative knowledge. In doing so, we can 
mitigate and change aspects of our short-sighted 
and heedless waste and recycling culture in 
pursuit of a better world. 

The Garden of Machines research, the fruit of 
my labour, was driven by the hopes of inspiring 
change. Please let it do so.

Fig. 117. Solent Green. Film Poster. 
Fleischer, Richard..

THANK YOU

REDACTED IMAGE
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