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Figure i_ Shinichi Maruyama ‘Kusho;’ indian 
ink and water photograph.
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Figure ii_ The Moon
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a. Abstract_

This thesis explores the 
relationship between architecture, 
urban design and engineering. 

The project is based on the 
assumption that a proposal to 
connect Auckland’s Waitemata and 
Manukau Harbour at the narrowest 
strip of New Zealand by means 
of a canal and tidal electricity 
station has been accepted. The 
developed design of a Precinct 
goes beyond issues of economics 
and engineering and addresses 
spatial-visual issues normally 
encountered in architecture 
and urban design.  The brief 
has been expanded beyond the 
generation and distribution of 
electricity to include public, green 
and recreational spaces, tourist 
destination, education and national 
water freight from Whangarei to 
Hamilton with the reintroduction of 
the scow. 

The dialogue between the 
function and public visibility 
becomes critical in enhancing the 
relationship between infrastructure 
and architecture. The fundamental 
goal is for the building and site to 
facilitate the education of the public 
towards a greater understanding of 
one of the essentials that keeps a 
city alive; electricity.

This project has achieved this 
through a rigorous process of 
research of the programme, site, 
precedents, literature and design 
concepts, and strategies. 

The site plan strategy is based 
on siting several waterwheels 
along the canal centering the 
Precinct on the only pairing of 
waterwheels. Four architectural 
interventions ground this pair and 
are a celebration of the heroic 
scale and functional nature of 
urban infrastructure. Along with a 
great deal of transparency these 

experience of the electricity 
generation.

Ultimately, the city’s sustainability 
agenda should include all 
processes and structures that 
make the city possible – electricity, 
water, transport, sanitation, food 
supply – visible in an attractive and 
didactic manner.

In the end, the design outcome 
has achieved the aims of the 
thesis; such as functionality, 
safety, visibility, legibility, variability, 
mystery and sustainability. 
This demonstrates that 
architecturalisation of electricity 
generation projects in the city is 
both possible and desirable. 
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Figure a_ Auckland City by night.
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d. Preface_

This Thesis has been undertaken 
in part for the Master of 
Architecture (Professional) within 
the Department of Architecture at 
UNITEC New Zealand. 

The aim of the course is “to 
develop mastery in architectural 
design, through the critical 
application of design and 
academic research methods to 
the supervised investigation of a 
research question formulated by 
the student.”1

1  Architecture Handbook 2012, 
(Auckland, NZ: Unitec, 2012), 29.
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1.0 Introduction

1.1 Research Question2

How can an engineering project 
be architecturalised in the urban 
environment?

1.2 Background

Fire was the caveman’s core life 
essential. Electricity is modern 
man’s equivalent. 

It is vital to understand urban 
life’s essential processes for the 
likes of food, water, sanitation and 
electricity. Having basic awareness 
and knowledge about these 

consume natural resources in our 
cities. So, enabling the public to 
have a greater understanding of 
where vital resources come from 
through direct and daily experience 
has a fundamental consequence; 
this newfound knowledge opens 
eyes to the implications of current 
habits. Only then a change towards 
sustainable urban living becomes 
possible.
2  [Proposal Question] Is the tidal 
difference between the east and west coast 
able to be optimized through a canal-like 
architecturalised, engineering intervention 
for the betterment of Auckland?

A common anecdote is that of a 
small child being asked, “Where 
does milk come from?” with a reply 
of, “From the dairy.” The same 
applies to electricity. We switch 
the light on at the wall without 
being conscious of the extent of 
processes prior to the electricity 
arriving at your light switch? 
Because they are not evident, we 
take electricity for granted, only 
being reminded of electricity’s 

power outage.

This idea of revealing the totality of 
the systems which support civilised 
urban life to the public, underpins 
this thesis. 

The results of this research should 
be seen as an exemplar for future 
electricity generation. Utilising 
local, clean sources of renewable 
energy, it is integrated into the 
existing fabric of a city by the 
amalgamation of civic functions. 
This is where green, recreational 
space and electricity generation 
are able to coexist within a singular 

site. 

The focus of this thesis is 
on the public experience of 
electricity generation. Here, 
the architecture heightens the 
individual’s experience of not 
only the generation process but 
also of the raw power of nature. 
The infrastructure is the interface 
between man and nature; hence 
the need for its presence within the 
built environment. 

With Auckland being the largest 
city in New Zealand, its reliance 
on external power supply is 
detrimental to Mayor Len Brown’s 
goal of making “Auckland the 
most liveable city in the world.”3 
The decision by Government 
and Transpower to boost the 
national transmission line to 
440kW, has only made Auckland 
more dependent. Internal 
electricity supplies in combination 
with demand management, 

measures would have improved 
sustainability and resilience. 

3  Len Brown, Mayor Len Brown’s 
welcome message, http://www.auckland-
council.govt.nz/EN/ABOUTCOUNCIL/ 
(accessed September 19, 2012).
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1.3 Aim and Objectives

Due to Auckland’s geographical 
location, on an isthmus, and 
between two harbours which feed 
from two different oceans, potential 
renewable, and more importantly, 
constant form of electricity 
supply lies in the tidal difference. 
This could be harnessed at the 
shortest low-lying route between 
the Manukau and Waitemata 
Harbours, through the isthmus at 
Otahuhu. Here a subterranean 
infrastructure would be a typical 
industrial approach. However, 
there is huge potential not only 
in expressing the electricity 
generation but also installing and in 
adding programmes that can make 
use of such an infrastructure. They 
range from commercial entities 
such as national water freight and 
the reintroduction of the scow, to 
ferry routes and educational and 
tourism ventures. 

Here at the narrowest strip of 
Auckland and New Zealand, where 
all existing infrastructures already 

converge, would be a suitable 
site. It is in close proximity to 
Otahuhu Substation and national 
grid connection as well as to 
supplementary electricity supply 
such as Mangere Fuel (Gas Fired) 
Power Station. This is supported 
by Map10.3 Critical Infrastructure 
Networks in the Auckland Plan. 

The chosen form of electricity 
generation too, aids in the 

process. When you break down 
all forms of electricity generation, 
from nuclear to fossil fuel to hydro, 
they all turn a generator. Therefore, 
the simplest, and consequently 
the easiest to comprehend as a 
layperson, is a water wheel. This 
is because you are able to visually 
experience the motion of water 
passing the water wheel, turning it, 
which in turn, turns the generator. 

Not only do the water wheels 
exhibit the electricity generation, 
on this location collectively 
they would act as a gateway to 
Auckland, to New Zealand and to 

M oridom as well as a beacon 
for the infrastructure itself. First 

Auckland Airport or broaching the 
ridge of the Bombay Hills. This 
serial experience develops as 
you approach the isthmus along 
one of Auckland’s many arterials; 
from State Highway 1, Great 
South Road or the South Western 
Motorway.

The overall program consists of 
a canal with several waterwheels 
located along it, gathering at 
the eastern end alongside State 
Highway 1. Here the Canal Hub 
is centred on the only pair of 
waterwheels that are balanced 
/ juxtaposed by architectural 
interventions. Housing a ferry 
terminal, café, information dock 
and a magnitude of circulation 
routes surround the waterwheels. 

This explanatory document will 
illustrate the formal and theoretical 
methodology in response to the 
research question, based upon 
the current state of knowledge 

and engineering, and in-line with 
precedents that demonstrate such 
characteristics. All of which will be 
concluded by a critical analysis of 
the design process and theoretical 
framework used to achieve the 
architectural solution.   

1.4 Scope and Limitations
The project delivers a master 
plan approach for the canal as a 
whole, whilst focusing primarily on 
a conceptual architectural solution 
that heightens the spatial and 
experiential qualities of the canal 
hub.
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2.0 Current State of 
Knowledge
2.1 Literature
“Taking on nature on its own 
terms is not for the faint hearted,” 
Malcolm Walker proclaims 
in Patrick Reynolds POWER 
Exhibition notes. “Such a great 
subject. Power […] Huge: 
culturally, environmentally, 
historically, economically and 
physically huge. […] These things 
do not blend in with the landscape, 
as seems to be the misguided 
call in these tentative times: they 
are the landscape. As appropriate 
and seemingly timeless as the 
Pyramids but, hell, aren’t they 
practical?” 4

4  Malcolm Walker, Exhibition 
Notes for POWER by Patrick Reynolds; 
([Hamilton]: Waikato Museum and Might 
River Power, [2011]. 

Architecture can be perceived 
as being the interface between 
infrastructure, engineering and 
people. All of which “jam this high 
Greek sandwich of light, time 
and water. They do not belong 
to engineering’s history but to 
arts. [Yet, are] Utterly indigenous; 
but they are neither native nor 
colloquial.”5

Not only is it where nature meets 
man, but also where architecture 
meets engineering, where architect 
meets engineer (and landscape 
architect might join them as a 
third.)

5  Leigh Davis, 
for POWER by Patrick Reynolds; ([Ham-
ilton]: Waikato Museum and Might River 
Power, [2011]. 
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Figure 2.1.1_ Patrick Reynolds, Arapuni 
Hydro Power Station.
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Figure 2.1.2_ Patrick Reynolds, Maraetai 
Elevation



19

Figure 2.1.3_ Patrick Reynolds, Maraetai 
Insulators
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Figure 2.1.4_ Pont du Gard

Architecture6 
I. The art or practice of designing and 

constructing buildings: the style in which a 
building is designed and constructed

II. The complex structure of something: the 
conceptual structure and logical organization 
of a computer or computer-base system.

Architect7

I. A person who designs buildings and 
supervises their construction.

II. A person responsible for the invention or 
realization of something
C.16; FR. Architecte IT. Architetto via L. from 
GR Arkhitekton = Chief Builder

Engineering8

I. The branch of science and technology 
concerned with design, building and use of 
engines, machines and structures.

Engineer9

I. 
II. A person who maintains or controls an engine 

or machine.
III. A skilful contriver. 
IV. Design and build.
V. Contrive to bring about

VI. Modify (an organism) by manipulating its 
genetic material.
ME: from OFr. Engigneor from L. Ingenium 
(see engine)

 The common factor, between Architect and Engineer is  
 thusesign. 

6  The Concise Oxford Dictionary, 10th ed., (Oxford, Oxon: Oxford 
University Press, 2001), 69.
7  Ibid. 69.
8  Ibid. 472.
9  Ibid. 472.
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What is architecture? It is an open-
ended question, which proves 

We accept that architecture is 
not everything, but everything 
can aid in deciphering what 
architecture is. Paul Shepheard’s 

metaphor is its comparison with an 
orchestra; composer-conductor-
musicians, applied give you 
architect-supervisor-builders. It 
is these great arts that rely upon 
many people and which Shepheard 
corresponds with the three states 
of human existence: facing oneself, 
facing the other people and facing 
the unimpeachable natural world.10 

One may refer to nature as ‘God,’ 
with the idea that evolution is 
prescribed. Limiting as it is, the 
human condition is the essence 
of architecture for which we 
juggle “nature - other people - 
[ourselves].” For we as architects, 
unlike other professions who 
have a central focus, are aware, 
consider and tend to all parts of the 
whole. For architecture, Shepheard 
suggests it is like the land, it is 
10  Paul Shepheard, What is 
Architecture? An Essay on Landscapes, 
Buildings and Machines. (Cambridge, 
Mass.:The MIT Press, 1994) 27.

conclusive and ambiguity is only 
literary contamination. Where 
literature “carries the complications 
of modern life like architecture 
used to carry the civilized life.” 11

These ideas of architecturalised 
engineering or technological feats 
spawned from the Roman Empire. 
Whilst the “Greeks sought for 
man’s harmony with the universe,” 
the Romans “were a robust 
practical people with sharp logical 
minds, who excelled in the making 
of laws, in engineering feats and 
in administering territories.”12 The 
Empire “existed by virtue of the 
grandest application of technology 
that the world has hitherto seen: 
its roads, its bridges, [and] its 
aqueducts.”13 Whilst a tribute to 
Roman engineering, aqueducts 
such as the Pont du Gard were 
architecturally treated to act upon 
their environment.14

After “Art Nouveau appeared 
[to] break with the bonds of the 
past,”15 it was with advancements 
in technology, [that] Romanesque-
boldness reappeared during the 
11  Ibid, 71.
12  Patrick Nuttgens, The Story of 
Architecture. (Oxford: Phaidon, 1983),102.
13  Ibid. 105. 
14  Ibid. 111.
15  William J. R. Curtis, 3rd ed. 
Modern Architecture Since 1900. (London: 
Phaidon, 2006), 73.

Iron Age and the construction of 

symbolism of “the age and portent 
of the future”’16 the Eiffel Tower was 
too a “presage of the future.”17 

Parisian Auguste Perret “sought 
a formal discipline in the 
constraints and creative potentials 
of new constructional systems, 
especially reinforced concrete, 
in the belief that this would lead 
to genuine architectural forms 
of lasting quality,”18 especially 
relevant for infrastructure. Perret 
is a prime example of how new 
technology/materials brought about 
untraditional spatial qualities, 
beyond the abilities of Chicago 
architects.19

Concrete’s revival saw the likes 
of Perret and Frank Lloyd Wright 
as forefathers of “thin planarity, 
overhanging horizontality, and 
geometrical simplicity.” French 
Architect Tony Garnier was among 
those who “provided a pedigree for 
the later rectangular aesthetics.” 

20 Garnier related concrete to 
industrial society, as illustrated in 
16  Nuttgens, The Story of Archi-
tecture, 246.
17  Ibid. 249.
18  Curtis, Modern Architecture, 73.
19  Nuttgens, The Story of Archi-
tecture, 255.
20  Curtis, Modern Architecture, 82.

his ‘Cité Industrielle’, where he 
suggested, “that sober values of 
clear geometrical repetition were 
the correct ones for an emergent 
machine-age society.”21 Later 
picked up on by Charles Edouard 
Jeanneret,22 after gaining the 
basics from working with Perret, 
combined with Viollet-le-Duc’s 
ideas and Peter Behrens’ approach 
“that a new architecture must rest 
on the idealization of types and 
norms designed to serve the needs 
of modern society, while being in 
harmony with the means of mass 
production.”  Evident in Jeanneret’s 
‘Dom-ino’.23

Whilst responses to mechanization 
by the likes of the Italian futurists 
may have been poetic, eventually 
formal attitudes emerged. These, 
paralleled by architectural ideas 
such as Antonio Sant’Elia, 
meant mechanization could be 
comprehended as a tool in societal 
progress and mirrored in design.24 
Despite there not being, “properly 
speaking, a Futuristic Architecture, 
a Futurist Manifesto […] composed 
by Sant’Elia” [pictorially illustrated 
21  Ibid. 83.
22  Later to become, Le Corbusier.
23  Ibid. 84.
24  Ibid. 99.
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a] theoretical architecture [that] 
was conceived as a direct 
expression of contemporary 
forces.’25 Sant’Elia was indeed 
“inspired […] by the bold and 
dramatic forms of nineteenth-
century warehouses and bridges.” 
But it was his contribution of ideas 
that ensued in the importance 
of Futurism’s amalgamation of 
attitudes, positions and tendencies 
“towards abstract form, with the 
celebration of modern materials, 
and an indulgence in mechanical 
analogies.”26 

Shepheard says it is the excitement 
of landscapes-buildings-machines 
that we must evolve, not by 
accepting a universal truth, but 
instead “open up the closed box 
of conclusive meaning.” We must 
go beyond what we have been 
told and know, to discover what it 
could be. “Vitruvius offered advice, 
Palladio made an advertisement, 
[Alexander outlined patterns] and 
Le Corbusier propagandized the 
modern age like a dictator.” 27 All 
share a common aspiration to 
shape the land.  
25  Ibid. 109.
26  Ibid. 111. 
27  Shepheard, What is Architec-
ture? 101.

It is then “The struggle and 
romance of human relations in 
great building projects [process, 
which] invites exploration.”28 
Perceived of as art or construction, 
Andrew Saint discusses how 
architecture and engineering 
could be mistaken as diverging 
professions and how it is quite 
the contrary. Our perceptions 
stem from our enculturation, 
education or what the French 
call our “formation.”29 It is simple 
enough to comprehend that 
engineers are taught mathematics, 
science and technology; accuracy, 
discipline and precision. Whilst 
architects come across as more 
mysterious, evident in our critique 
process which can be formative, 

28  Andrew Saint, Architect and 
Engineer: A Study in Sibling Rivalry, (New 
Haven, Conn.: Yale University Press,  
2007), inside cover sleeve.
29  Ibid,  VII.

devastating, illuminating, initiating 
and alienating.30 

With architects’ informed attitude 
towards structure, acknowledging 
it enables several approaches 
through which structure can 
be confronted, incorporated or 
expressed. The requirement of 

whole is as old as architectural 
theory31, but it is from primitive 
structures, such things as timber 
posts, mud walls and thatched 
roofs, originate the basic 
parameters in which we design. 
Saint suggests you may theorize 
about form or ritual to your heart’s 
content, but at the end of the day 
it is the available materials, along 
with “man’s ingenuity”, that has 
30  Saint demonstrates this dis-
tance between the two clearly with two 
icons within the foyers of the Architecture 
and Engineering departments at the Uni-
versity of Cambridge. A painting by Terence 
Cuneo ‘summarizes the engineering ideal’ 
showing ‘Prince Philip [who] looks down 
with boyish curiosity from a gallery upon 
a trench of giant machinery which must 
be juddering and humming impressively.’ 
Whilst in the architecture foyer, a small 
wall mounted bronze sculpture by Henry 
Moore, emanates ‘abstraction [as] mysteri-
ous; it conveys nothing precise or useful. 
Only, like most Moores’, it cries out to be 
touched.’
31  Ibid,  2.

the advancements in materials, 
development is limited by our 
knowledge. Our achievements are 
still limited by the advances we 
have been able to make in our use 
of the material world. 

Frederick Newman’s32 approach 
to building homes, cities and 
infrastructure was in line with 
the “values and aspirations of 
society.”33 Newman registered 
as an architect here in New 
Zealand in 1947. 1948 saw the 
amalgamation of the Public Works 
Department, Department of 
Housing Construction along with 
other departmental construction 
teams into what we know today as 
the Ministry of Works. This is when 
Newman became Architectural 
Head of the Hydro-Electric 
Department; “which borrowed 
practices from the Tennessee 
Valley Authority of Franklin 
Roosevelt’s New Deal.”34  

The Hydro-Electric Department’s 
projects were primarily engineering 
focused, with architectural 
32  Frederick Newman, architect 
and intellectual, dedicated his latter life to 
architecture in New Zealand. Born 1900 in 
Vienna and worked there as well as Paris 

due to Nazi Anti-Semitism. 
33  Andrew Leach, ed. Frederick H. 
Newman: Lectures on Architecture, (Ghent: 
A&S Books, 2003). 4. 
34  Ibid. 13.
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Figure 2.1.5_ Antonio Sant’Elia, La Citta 
Nuova
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Figure 2.1.6_ Marc-Antione Laugier, the 
‘primitive hut’ 

Figure 2.1.7_ Piranesi, Carceri d’invenzione, 
Plate IV 
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inclusion within design teams. 
“The particular role of the architect 
in this setting intrigued Newman, 
particularly given two added 
dimensions: the dependence of 

vehicle for modernization, and the 
widespread rhetoric, borrowed from 

to socialist societies.”35  

In his paper Beauty is 
Engineering36, comparing Maraetai 
power project on the Waikato River 
to monastic structures referring 
to Simopetra on Mount Athos and 
perspective drawings / etchings 
of Piranesi, Newman suggests 
“There is much matter for thought 
in these gigantic projects besides 
their engineering functions and 
problems which in themselves are 
of a magnitude without parallel in 
New Zealand.”37 Acknowledging 
that our engineers were proud 
in their achievements, Newman 
questions; “But is it only the 
material side of their designs they 
are so proud of? Does one only 
think of kilowatts when confronted 

35  Ibid. 13.
36  This paper was originally pub-
lished in Design Review, during 1952.
37  Ibid. 65.

by such engineering works?”

Realizing the value the New 
Zealand public placed on such 
projects, Newman pursued 
the “communicative and social 
functions” of public architecture. 
Newman prompts in his paper 
Architecture in Hydro Design, “the 
national importance of these large 
structures must, I repeat, must, 

is imperative that these works 
become cultural assets because 
they are part of [our] social life. 
Production of power – though their 
primary function – is not all that 
matters”’38 Newman’s essential 
concern was the articulation of the 
mediating role hydroelectric power 
stations played in the structure 
of society, as propagandized by 
the New Zealand media at the 
time; “they were the backdrop to 
summer barbecues, the destination 
of school trips.”39 As well as the 
translation of government policies 
into built form. 

Newman also placed importance 

38  Ibid. 126.
39  Ibid. 13.

on the relationship between 
architect and engineer within 
contemporary architectural 
practice, especially in public 
projects. In his essay The 
Interrelation of Engineering Design 
and Architecture40, Newman 
“celebrate[s] its complexities 
[and] shared the position of Le 
Corbusier’s Vers une architecture; 
that engineering profession was 
making a stronger contribution 
to the built environment than the 
architect.”41 

The so-called ‘sister profession’ 
(engineering) made progress 
possible, but it is the supposed 
interaction of engineering design 
with architecture that “imbued 
any project with the credentials 
necessary to be ‘sold’ to the 
nation.”42 Newman diagnosed, 
“the application of architectural 
elements, however skillfully scale, 
rhythm, proportions etc., may be 
used – is not Architecture. Neither 
can lasting results be achieved 
if engineers and architects try 
individually or collectively to solve 

40  Originally written in March 
1950, following an invitation by the New 
Zealand Institute of Engineers to prepare 
a paper on this subject due to his position 
and insight as Head of the Hydro-Electric 

41  Ibid. 14.
42  Ibid. 14.

a problem only by analysis of and 
compliance with the functions 
of a structure. Nor is there any 
reason to expect a design of high 
quality in the true sense of the 
word, by computation alone.”43 
He goes on to say later in the 
essay: “Tendencies, which exist 
in both camps, to oppose this co-
operation, can only lead to cultural 
as well as material retrogression.”44 
Newman points out that a 
“disciplinary responsibility of 
architecture is to communicate 
the importance of public projects 
to social life.”45 [The fundamental 
aspect of this thesis.]

With this diagnosis, Newman 

constructively contribute to the 
relationship. “As in the design 

Authority, Newman’s architects 
enjoyed an open exchange with 
engineering design staff.”46 He 
prescribed two platforms on which 
architects could operate; the 

the associated buildings of a 

43  Ibid. 48-49.
44  Ibid. 50. 
45  Ibid. 14.
46  Ibid. 14.

Hydroelectric project. The second 
was the role of ‘collaborator,’ 
where an architect steps up when 
“engineering solutions developed 
into aesthetic decisions, resolving 
these decisions in the built form, 
and preparing it as a spectacle for 
national consumption via media 
mechanisms. In this sense, the 
addition of beauty to structure 
was fundamentally important.”47 
He believed that the “public could 
only perceive the visual, and in 
the visual the emotional content is 
paramount.”48

through images of Alexander 
Vesnin’s powerhouse of the 
Dneproges Project in the Soviet 
Union in his essay Social 
Factors in Architecture and their 
implications for New Zealand. He 
praised it as being “the perfect 
application of the elements of 
architecture,” and questioned “is it 
not the translation of architecture 

industrialization?”49 

47  Ibid. 14-15.
48  Ibid. 143.
49  Ibid. 84.
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2.2 Precedent Survey_ 

OVE ARUP [Engineer] -1988

It is said, that renowned engineer 
Ove Arup was one of the “greatest 
peacemakers” in the relationship 
between architects and engineers, 
with “facets of his career offer[ing] 
a starting point for tracking 
the convergence” of the two 
professions.50 Arup’s ideal was “to 
help bring to fruition what the art-
architect conceived. That meant a 
willingness on the engineer’s part 
not just to foster tolerance of the 
architectural imagination, but to 
mate with it.”51

50  Saint, Architect and Engineer, 
365.
51  Ibid. 366.

Arup, not only nurtured the 
relationship between architect 
and engineer, but also contractor.  
Arup strived to achieve this ideal 
relationship, in various forms 
once setting out on his own in 
1938;52 from a design-and-build 

Today, Ove Arup and Partners, the 
amalgamation of the design and 

many great buildings such as 
the Sydney Opera House, the 
Pompidou Centre as well as Hong 
Kong and Shanghai Bank.
52  At which time, Utzon was ac-
cepted into the School of Architecture of 
the Royal Academy of Fine Arts in Copen-
hagen where he studied under Kay Fisker 
and Steen Eiler Rasmussen, completing 
his thesis in 1942. 
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Figure 2.2.1_ Ove Arup 
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Sydney Opera House_ Sydney 
1957-1973

[arch]  Jorn Utzon

[eng] Ove Arup, Ron 
Jenkins, Povl 
Ahm, Jack Zunz 
and Peter Rice 
(Site-engineer) 
of Ove Arup and 
Partners

“[The] Opera House – indeed it can 
be said to be to Sydney what Notre 
Dame is to Paris.” A highly visible 
symbol, “constructed at a time of 
unprecedented economic boom; 
so exposed, so visible, so central 
[…] Sydney was settled from the 
sea […] it is a maritime city […] the 
Opera House is such an effective 
symbol of this city;”53 a turning 
point in Australian society.  

The jury for the 1957 Opera House 
design competition consisted of 
no engineers and did not request 
supporting structural information, a 
major oversight. Danish architect, 
Jorn Utzon’s “hastily concocted 
53  Philip Drew, Sydney Opera 
House: Jorn Utzon. (London, Phaidon, 
1995), 4. 

entry [neither] consult[ed] any 
engineer, trusting his instinct and 
feeling for structure” for which Arup 
later mentions, he has a very good 
structural sense.54 Had the jury 
consisted of an engineer, such a 
building may not have eventuated. 

The Sydney Opera House was “a 
turning point in the affairs of Ove 
Arup and Partners.”55 “Arup had 
a dream: that of fostering Utzon’s 
mesmeric creativity.”56 

Architecturally, it is Utzon’s idea 

podiums/platforms that are 
carried through into the design 
solution for this thesis. As too for 
Utzon, the roofs are an important 
component because they can be 
seen from all sides; Utzon called 

57 Evocative 
cloud-like roof forms that hover 
above the platform, “assume 
more architectonic interlocking.”58 
Please refer to Appendix for further 
information. 

Utzon’s concept “was of a building 
interacting with and providing 
54  Saint, Architect and Engineer, 
372.
55  Ibid. 371.
56  Ibid. 373.
57  Drew, Sydney Opera House, 
12.
58  Ibid. 14.

a focus for its setting.”59 Whilst 
the substantial platform was 
reminiscent of the earth, “Utzon 
wanted to make an architectural 
unity out of the entire peninsula. 
This was the main60 function of 
the podium.”61 “Utzon’s discovery 
of the experiential potential of the 
platform [… related to the] widely 

beginnings [beyond that of Le 
Corbusier’s Unité,] for the second 
phase of Modern architecture in 
ancient civilizations and in the 
perennial wisdom of so-called 
‘primitive’ cultures.”62 The strategy 
of relating a building to its site 
by way of platforms is universal 
and Utzon related it to ancient 
architecture, which he represents 

59  Philip Drew, The Masterpiece: 
Jorn Utzon, A Secret Life. (South Yarra, 
Vic. : Hardie Grant, 1999), 101. 
60  It also played a role in the 
separation of motor vehicle and pedestrian, 
as well as emphasizing a sense of horizon-
tality, encouraging people to look outwards 
to the surrounding view.
61  Ibid. 13.
62  Jorn Utzon, Jorn Utzon: The 
Architect’s Universe. (Humblebaek, Den-
mark: Louisiana Museum of Modern Art, 
2008), 32.

a stone base, directly to our 

by the haunting image of clouds 
hovering above the sea.”63 When 
looking at the plan of the Opera 

too, it relates to Greek sites in its 
treatment of base. 

63  Ibid. 33.
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Figure 2.2.2_ Sydney Opera House 
geometrical roof forms
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Figure 2.2.4_ Sydney Opera House 
development of roof design; from 
competition entry to built elements.

Figure 2.2.3_ Sketch of Japanese House 
[left] by Utzon and early conceptual sketch 
for Sydney Opera House [right].
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Figure 2.2.5_ Sydney Opera House site 
plan
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Figure 2.2.6_ Sydney Opera House, 
sculptural prestressed engineered rib-vaults

Figure 2.2.7_ Utzon shows Arup a detail 
model of the ribbed scheme 
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Figure 2.2.8 Centre Pompidou

Centre Pompidou_ Paris

[arch]  Richard Rogers 
+ Renzo Piano

[eng]  Ted Happold, 
Povl Ahm and Peter Rice of Ove 
Arup and Partners

Social change of the 1960s in 
France brought about a refreshing 
approach and equal standing 
between architects and engineers; 
“the best instance of the change is 
the making of the Centre Pompidou 
in Paris.”64 

‘Structures 3’, one of four structural 
teams within Arup’s Associates65 
remained in tune with Arup’s 
engineers’ engagement with 
architecture. Specializing in 
64  Saint, Architect and Engineer, 
378.
65  Established 1963; behaving 

-
tects.
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Figure 2.2.9_ Centre Pompidou exposed 
services
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lightweight structures under the 
leadership of Ted Happold and 
Povl Ahm, Group Chief Designer 
Peter Rice and suspended 
structures and space frame expert, 
Ian Liddell, liked the experimental 
freedom of competitions.

The design competition for a 
“cultural centre on the Plateau 
Beaubourg,” was only open to 
architects or teams directed by 
architects; hence Happold had 

encounters, Happold approached 
Richard Rogers who had just allied 
with Renzo Piano, both of whom 
were in the early stages of their 
professional careers and neither 
had much work.66 Their June 1971 
competition entry is described 
as being “a true joint design” of 
which much of it was designed 
around Happold’s kitchen table. “It 
included some socio-architectural 
notions, imbued with anarchic 
or egalitarian intent; and some 
outspoken structural preferences, 
for space-frames, steel castings 

66  Saint, Architect and Engineer, 
378.

anti the concrete wrapped post-war 
structural solution, but otherwise 
the majority of the design was 

project that has to be built, the 
engineer must ensure that it 
will stand up; for that precision 
is needed. But in architectural 
competitions, he mainly needs 
to provided a broad guarantee.” 
Interestingly, Happold and Rice 
presented to the competition 
jury “only an attitude towards 
the structure” that the structure 
was to show the performance of 
the building. “To that extent, the 
engineers behaved like architects.” 
This illustrates how competitions 
have assisted in the convergence 
of the engineering and architectural 
professions.67   

67  Ibid. 380.

Rice’s68 attention to part of 
the building, aligned with “the 
importance of detail in determining 
scale,” which he learnt from 
Utzon while working in Sydney. 
The prefabricated, or systems, 
approach to architecture post 
1945 meant “component design 
preceded and all but dictated 
building design […] and the 
archetype of them all, the cast-
steel gerberettes of the Pompidou 
Centre.”69  

The gerberettes are an engineer’s 
detail and most photographed 
component of the Pompidou, yet 
they are invested with weighty 

the point where the main 48metre-

68  Andrew Saint, author of Ar-
chitect and Engineer suggests that ‘the 
Pompidou Centre was as risky as the 
Sydney Opera House project. Once again 
the guarantee of established engineers 
helped make unknown architects accept-
able.’ However, Structure 3 and Rogers/

design; with the competition entry initiated 
by Happold of Structures 3, Rogers/Piano 
won custody of the project due to France’s 
tradition of bureau d’études. Nevertheless 
Structures 3 remained on as consultants 
with Rice, who like Arup, was referred to 
as ‘symbolizing reconciliation between the 
professions.’ 
69  Saint, Architect and Engineer, 
383.

columns and tension wires beyond. 
Designed by Structures 3, they 
play a critical role in the structural 
system, hence their engineering 
attribution. Both architects and 
engineers desired an industrial 
aesthetic from competition stage, 
one that referenced the Victorian 
cast ironwork and, thus, the 

being cast in steel. Casting 
was believed to reintroduce 
individualism that industrial 
steelwork had lost.70    

The building’s interiors resulted 
in bland spaces, overlooked and 
overpowered by the bold gesture 
of exhibiting the services on the 
exterior of the skeleton. This drew 
attention to the structural and 
mechanical systems, raising the 
question of “the boundary between 
structural imagery and structural 
reality”; this, the high-tech 
movement tried to answer.71    

70  Ibid. 384.
71  Ibid. 384.
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Figure 2.2.10_ Floor trusses with 
gerberettes in place during construction 

Figure 2.2.11_ Gerberettes in foundry
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Figure 2.2.12_ Eiffel Tower at dusk Figure 2.2.13_ Eiffel Tower at night
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Figure 2.2.14_ Eiffel Tower illuminated for special occasion

The following Eiffel 
Tower, London Eye and 
ArcelorMittal Orbit are 
relevant in illustrating 
an object not requiring 
additional program other 
than that of observation in 
order to exist.  

Eiffel Tower_ Paris 1889

 [eng]  Gustave Eiffel

Roland Barthes suggests in his 
paper The Eiffel Tower, “like man 
himself, who is the only one not 
to know his own glance, the 
Tower is the only blind point of 
the total optical system of which 
it is the centre and Paris is the 
circumference.”72

There appeared a “double 
movement” as Barthes puts it; a 
sense that the tower be monument/
object and utilitarianism. 
“Architecture is always dream and 
function, expression of a utopia 
and instrument of a convenience.”73 
The point being that it did not 
matter if the tower was deemed 
useful or not and in doing so, 
the dream lives on in man’s 
imagination. 

Hence, the tower receives as 
many visitors as the Louvre, “to 
participate in the dream (and this 
is its originality) much more the 
crystallizer than the true object.”74  
72  Roland Barthes, “The Eiffel 
Tower,” (AA Files 64, July 2012), 124.
73  Ibid. 125.
74  Ibid. 125.

Barthes highlights the importance 
of the tower’s unusual spectacle; 
“to enter the Tower, to scale it, 
to run around its courses, is, in 
a manner both more elementary 
and more profound, to accede to 
a view and to explore the interior 
of an object (though an openwork 
one), to transform the touristic rite 
into adventure of sight and of the 
intelligence.”75 It is eye, object and 
symbol.

A recent study by Italy’s Monza and 
Brianza Chamber of Commerce 
has declared the Eiffel Tower as 
Europe’s most valuable monument; 
worth €435 billion (NZD$668 
billion) to the French economy, 
based on “image, brand and 
visibility.”76

75  Ibid. 125.
76  “Eiffel Tower Europe’s most 
worthy landmark”, New Zealand Herald, 
24th August 2012. A16.
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Figure 2.2.15_ Preliminary engineering 
drawing
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Figure 2.2.16_ Architecturally embellished design drawings
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Figure 2.2.17 & 2.2.18_ London Eye 
illuminated at night by controlled LED lights 
allow for ease of colour change. [Above and 
Below]

London Eye_ London 

Architects

The London Eye, also known as 
the Millennium Wheel, has quickly 
become one of the capital’s most 
iconic landmarks; “capturing the 
public’s imagination.”77 Situated 
on the bank of the River Thames, 
it is the world’s tallest cantilevered 
observation wheel at 135 meters 
high, with a wheel diameter of 
120 meters and more than 10,000 
people daily/3.5million people visit 
it annually. 

Comprised of 32 capsules, each 
weighing 10tonne, “it has made 

regeneration of the area. An 
important aspect of the project was 
the creation of a high quality public 
realm […] at the base of the wheel, 
setting the standard for other public 
space in the area.”78

77 
London Eye Case Study, http://www.marks-

(ac-
cessed July 16, 2012).
78  Ibid. 
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Figure 2.2.19 Sketch of proposed wheel 
design.

Figure 2.2.20_ Sketch of proposal within 
context.
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Figure 2.2.21_ Conceptual Sketch

ArcelorMittal Orbit_ London 
2012

[artist]  Anish Kapoor

[eng]  Cecil Balmond

“A pointless symbolic, engineering 
folly” is what the Olympics have 
brought to London, according 
to Douglas Murphy of Frieze 
magazine. 

“Designed to be a permanent 
visitor attraction at the Olympic 
Park, this twisted, ruby-red 
squiggle of a structure is 115 
metres high, its lurid whorls 
housing a viewing platform, a lift 
leading up and a spiral staircase 
back down.”79 

A funding collaboration between 
Mayor Boris Johnson and 
steel mogul Lakshmi Mittal 
of ArcelorMittal; brought this 
project into fruition. Competition 
winners were artist Anish Kapoor 
and engineer Cecil Balmond. 
Frequent collaborators, their works 
“have become so large as to be 

79  Douglas Murphy, “Towers of 
Babble: The ArcelorMittal Orbit and the Re-
cent History of Large-scale Folly”, (Frieze 
No.147, May 2012). 39.

infrastructural.”80 

Kapoor’s approach has become 
“subject to public commission 
and design-team input” whilst 
Balmond’s “work has enabled him 
to cultivate an artistic persona 
that has led him into the world 
of the sculptural quasi-building.” 
Consequently, their works are awe-
inspiring in scale and “often appear 
to dictate that the only acceptable, 
non-controversial, non-elitist 
gesture is to dwarf the viewer in 
some massive physical display, […] 
without threat, a mild disorientation 
as its substitute for spiritual or 
intellectual experience.” 81

The folly is “vanguard engineering” 
with formal complexity in its 
irregular parts. It has only 
been achievable through the 
computerization of process. Void 
of meaning and/or representation 
one real comparison according to 
Murphy, is that of the Eiffel Tower in 
1889 “when Parisian cultural elite 
begged for their beautiful city not to 

82 For the Eiffel tower 

80  Ibid. 39.
81  Ibid. 39.
82  Ibid. 40.
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Figure 2.2.22_ Construction photograph.

was a visualization of Engineering 
ability, limit and step forward in 
human development; with its 
“counterintuitive engineering 
and its formal and structural 
redundancies.”   Nevertheless it 
is Gustave Eiffel’s engineering 
of the Statue of Liberty that is a 
more relevant comparison Murphy 
suggests; “in that its engineering 
seeks not some kind of perfect 

is working in a secondary role 
to an overarching formal idea.” 

83 However, where the Statue of 
Liberty is drenched in meaning, 
the ArcelorMittal folly is a blank 
canvas.

83  Ibid. 40.



46

Monument to the Third 
International_ (Petrograd) St. 
Petersburg 1919-20

[artist + arch] Vladimir Tatlin

Vladimir Tatlin, a Russian artist 
and architect, was put in charge 
of Lenin’s monumental program 
of representations of the Russian 
Revolution. 

In Jeremy Dixon’s paper 
Reconstructing Tatlin’s Tower, he 
says “the strength and magnitude 
of the body he was commissioned 

in the scale and materials of 
the design – 400 metres high, 

and constructed using the modern 
materials of steel, iron and glass.”84 

The tower is based around a twin 
helix form; spiraling upwards and 
supporting several large rotating 
elements of varying speeds. 
Dixon explains; “At the base of 
the tower, the lowest of these, 
a cube – designed as a venue 
for lectures, conferences, and 
84  Jeremy Dixon, “Reconstructing 
Tatlin’s Tower”, (AA Files 64, July 2012): 
44.

meetings – would complete one 
single rotation over the course 
of a year. One level above, a 
pyramid containing additional 
meeting spaces would take one 
month to spin 360 degrees, and 
above that a cylindrical information 
centre and radio transmitter would 
complete its own rotation once a 
day. There were also plans to set 
up a projector on the tower, from 
which images and messages could 
be projected across the typically 
overcast Petrograd Sky.”85   

However, none of this was realistic 
and/or achievable. Ambitious 

ambiguity”, as Dixon puts it, 
was “a practical monument for 
everyday use for a new worldwide 
revolutionary movement that could 
never be realized.” Regardless, the 
design still operated symbolically, 
because of its “unreachable 
utopianism that ultimately came to 

poetry and fascination.”86 [As is this 
thesis]

85  Ibid. 44. 
86  Ibid. 44. 

Tatlin’s Tower is the best 
comparison to the ArcelorMittal 
Orbit, Douglas Murphy suggests. 

their ‘spirits’ are nothing alike. 
Whereas “Tatlin’s twists were 
a yearning evocation of the 
teleological thrust of dialectical 
materialism,” the Orbit’s creators, 
in their design statement, merely 
explain how it “should be an iconic 
statement about ‘tower-ness’.”87 

87  Murphy, “Towers of Babble”, 
40. 
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Figure 2.2.23_ Two-dimensional mapping 
of the quarter section of ellipses onto the 
original Tatlin elevation
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Figure 2.2.24_ Materiality evolved from the 
London’s industrial brick heritage.

Olympic Substation_ London

[arch]  Nord Architects

[eng]  Andrews 
Associates

The primary electricity station was 

new 2012 Olympic Park. The brief 
asked for a permanent building that 
would inspire the design of other 
utility buildings. 

Sited on an old industrial site, Nord 
referenced the old warehouses that 
stood where the substation now 
resides through the use of brick. 
The lattice bond design allows 
for ventilation across the cooling 
towers and for illumination at night. 

This resulted in a substation with 
weight and which has its own 
identity next to the temporary 
venues that were to follow.88 

The material selection and 
sympathetic application is 
resounding; something that is 
relevant when attempting to knit 
infrastructure into the built context, 
as done in this thesis.  
88  Royal Institute of British Archi-
tects (RIBA), Inspired by Design: Design 
Skills, http://www.architecture.com/Educa-
tionAndCareers/Inspiredbydesign/Design-
Skills.aspx (accessed July 10, 2012).
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Figure 2.2.25_ Its appearance celebrates 
the honesty and functionality of the material 
and  building use.
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Figure 2.2.26_ Pickwick Landing.
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Figure 2.2.27_ Pickwick Landing prior to 
commision.

Pickwick Landing lock + dam_ 
Tennessee Valley Authority

 [eng]  U.S. Army Corps 
of Engineers

The structure’s geometric 
expression through raw cast-in-situ 
is contrasted with delicate details, 
such as the lampshades. 
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Figure 2.2.28_ Hoover Dam prior to 
commissioning. 

Figure 2.2.29_ Hoover Dam

Hoover Dam_ Tennessee Valley 
Authority

[arch]  Gordon B. 
Kaufmann

[eng]  Frank Crowe

shows the extent of structure now 
hidden below the water level of the 
dam. The intake towers are only 
exposed when water levels recede 
during long periods of drought. 

The staunch tower’s capitals 
become sculptural elements, 

dancing across the surface of the 
held water. 
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Figure 2.2.30_ Awe inspiring scale of the 
Nuclear Power Station.Bellefonte Nuclear Generating 

Station_ Tennessee Valley 
Authority

[arch]  Douglas L. 
Johnson

[eng]  Burns & 
McDonnell

Humanism of space is irrelevant 
as man is only served by, not 
accommodated in, a built structure 
such as this. 
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Figure 2.2.31_ Conceptual render of 
Amagerforbraending proposal by BIG 
Architects.

Amagerforbraending Waste 
Treatment Plant_ Copenhagen

[arch]  BIG Bjarke 
Ingels

Proposing the integration of 
recreational life in conjunction with 
an isolated object. BIG “mobilized 

the relationship between the 
building and the city, expanding 
the existing activities in the area 
by turning the roof […] into a ski 
slope.”89

The crossover program proves 
relevant for this thesis’ Canal 
Precinct. Aiming to “tie all […] 
opposing forces together, forming 
an identity for a new place […] 
89  Bjarke Ingels, , 
(London, 2012), 94.

to turn it into a place in itself-a 
destination where people will travel 
to.” Also pertinent is the theoretical 

hide [rather than] add functionality.” 
Supported by the idea “the 
ambition of creating added value 
in terms of added functionality 
does not stand in contrast to the 
ambition to create beauty.”90This 
has been achieved not only by the 

top, but also the accommodation of 
administration and visitor centre.
90  GA Document 117. (2011): 44.
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95

Figure 2.2.32_ Conceptual render of 
Amagerforbraending proposal within 
context by BIG Architects.
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Figure 2.2.33_ SOM built design for UoCM’s 
internal power supply.
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Figure 2.2.34_ Central Plant within context.

The Central Plant_ UoCM_ 
California

[arch]  Skidmore, 
Owings & Merrill

The University of California 
Merced’s inclusion of a central 
power station is part of their long-
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Figure 2.2.36_ Huntly Powerstation viewed 
across the Waikato River.

Figure 2.2.35_ Time-lapse photo of Huntly 
Powerstation at night.
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Figure 2.2.37_ Site visit established 
chimneys as beacons.

Huntly Thermal Power Station_ 
Waikato 1973-85

Perched on the side of the mighty 
Waikato River, the Huntly power 
station is an architectural icon for 
many travelers. Its strong geometry 
and symmetry set up a language 
that results in a staunch statement 
upon the landscape; large in scale, 
from concept to the reality of the 
cooling stacks.

It offers an “important alternative to 
the national hydro-electric systems 
– one that [is] not reliant on the 
vagaries of weather.”91

 

91  Matthew Wright, Big Ideas: 100 
Wonders of New Zealand Engineering, 
(Auckland: Random House, 2009). 183.
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Figure 2.2.38_ Site exploration of public 
access for Karapiro Hydro Scheme.
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Figure 2.2.39_ Karapiro Hydro Scheme with 
architecture in foreground and engineering 
in background.

Karapiro Hydro Electricity 
Scheme_ Lake Karapiro

A site visit to Karapiro Dam was 
done due to it being the closest 
hydro electricity scheme to 
Auckland City, as well as observing 
the varying degrees of security in 
regards to public interaction. Here 
the top of the dam wall is also a 
road to cross the Waikato River.
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Figure 2.2.40_ Site visit to Hunua Ranges  
water reservoir’s was done due to their 
close proximity to Auckland City. 
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Figure 2.2.41_ Hunua water reservoirs’ built 
elements.

Hunua Catchment_ Hunua 
Ranges, Auckland

The dams and reservoirs of the 
Hunua catchment were visited 
also, because of their close 
proximity to and infrastructural 
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Figure 2.2.42_ AEPB building as it is today.
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Figure 2.2.43_ AEPB building on 
completion.

AEPB HQ_ Auckland (Designed 
1946) 1946-1950

[arch]  Llewellyn Piper 
& Son (1966 addition by J.I. van 
Pels)

Auckland Electricity Power Board’s 
modernist headquarters building is 

environment. 

“Emblematic of a post-war surge 

Building, with its ocean liner-like 

for the Power Board’s newly 
centralized operations; it was a 
visual manifestation of progress 
and economic growth.”92

also incorporated staff facilities 
such as indoor bowls, billiards, 
table tennis, a roof-top tennis court, 
a reading room and social hall. 

Robin Byron suggests in Long Live 
the Modern, that architect Piper 

Dutch architects Erich Mendelsohn, 
Walter Gropius and J. J. P. Oud, 
which is evident “in the form and 
language of the building.” Also, 

details is said to be by the likes of 
Finnish and Alvar Aalto.

92  Julia Gatley, ed. Long Live the 
Modern: New Zealand’s New Architecture 
1904-1984, (Auckland, Auckland University 
Press, 2008), 59.
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Figure 2.2.44_ Millennium Bridge at dusk.

The following bridges have been 
referenced because ‘the strands 
of art and engineering run parallel, 
often intertwine creatively, but […] 
are distinct.”93 
93  Saint, Architect and Engineer, 
363.
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Figure 2.2.45_ Millennium Bridge by day

Millennium Bridge_ London

[arch]  Norman Foster

[eng]  Ove Arup

Richard Aitken of Beca suggested 
Millennium Bridge as an interesting 
example of architect-engineer 

pedestrian bridge would become 
motional; harmonic frequency 
generated by the footsteps of the 
pedestrians.94

It was closed temporarily while 
dampers where installed to 
eliminate the consequential motion, 
not for reasons of safety, but 
instead for the psychology of users. 

94  This basic physic principle is 
why soldiers would ‘break-step’ when bat-
talions crossing bridges 
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Menai Straits Bridge_ Bristol

[arch]  Thomas Telford

[eng]  I. K. Brunel

Recommended by Aitken; Menai 
Straits Bridge was originally 

with each link being of i.e., 4TSI. 
However, the City Forefathers 
deemed this to be inadequate and 
insisted each link be of i.e. 6TSI. 
This resulted in the bridge chain 
having a bulkier appearance and 
has meant the bridge has stood the 
test of time. 
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Figure 2.2.46_ Menai Straits Bridge
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Figure 2.2.47_ Thames Hub proposal in context.

Figure 2.2.48_ Thames Hub rail link.

Figure 2.2.49_ Thames River crossing.
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Figure 2.2.50_ Thames River crossing.
Thames Hub Proposal_ London

[arch]  Foster & 
Partners

[eng]  Halcrow

The service tunnels, bridges and 

Thames River are part of an overall 
proposal put forward to connect a 
future airport development, whilst 
contending with storm surges that 
endanger areas further up the 
Thames. 
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Figure 2.2.51_ Rowing pavilion and 
concrete podium tie into landscape on 
different levels. 
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Figure 2.2.52_ The large roof plane is 
delicately supported by ‘K’ braces. 

Rowing Centre_ Spain

[arch]  Jose Maria 
Sanchez Garcia

[eng]  María 
Concepción Pérez Gutiérrez

“The two storey building explores 
the duality of lightness and mass, 
pavilion and cave.”95

The project’s formal and material 

as it “subtly engages with the 
surrounding terrain.”

95  “Rowing Centre: José Mariá 
Sánchez García, Alange, Spain”. Architec-
tural Review , 230, no.1378 (2011): 70
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Figure 2.2.53_ Planar elements combined, 
shape internal and external spaces.

MoMA_ Forth Worth

[arch]  Tadao Ando

The lantern-like nighttime 
appearance partnered with 
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Figure 2.2.54_ The engineering gives the 
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Figure 2.2.55_ The use of timber humanises 
a commerical edge.
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seating and platform allow for different 
forms of temporary inhabitation.

Harbour Side Redevelopment_ 
Malpica, Spain

A man-made ‘beach’ is a 
successful treatment that 
establishes an edge between the 
land and sea. The limited palette 
of timber, steel and concrete 
allows for a clean and effective 
result, providing seating options for 
various forms of public interactions 
and congregation.



78
Figure 2.2.57_ Material contrast.

The beauty is in the rawness and 
simplicity of the material and how 
it is then balanced, or contrasted, 
by accompanying materials. The 
selection of three key materials 
such as concrete, timber and glass 
is harmonic.  
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Figure 2.2.58_ The natural 
weathering of materials such as 
copper is desired for the design 
outcome.

Material_ Copper

Materials that are affected by the 
elements and evolve as they age 
bring about a fourth dimension, 
adding texture and richness.
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Figure 2.2.59_ Bald Terrier 1200 expresses 
the primary working elements. 

The Bald Terrier 1200_ Deus Ex 
Machina

The partial expression of the 
motorcycle’s engine exudes 
a sense of mystery, whilst 
allowing the viewer to gain a 
basic understanding of the main 
elements. 
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rejoice in the place
tune to the site
merge with the spirit
enrich the experience
surround the hearth
be sanctuary and stage
be river and pond
think of ecology
intensify nature
breathe in:breathe out
speak with the neighbours
enjoy from afar
work with the sky
respect the earth
invite the breeze
wall with the wind

embrace the trees
drum with the rain
move with the sun
say hello to stars
wing with the birds
dissolve the walls
welcome the creatures
frame the moon
shower under the sky
sit in the shade
seduce the friend
enhance the movement
change the mood
dance with the music
sparkle with waves

tune to the world
question convention
rethink the answers
shape the space
stroke the form
challenge the structure
delight in the details
touch the materials
entrance with the colour
pace with proportion
delight with light
look up: look down
breathe the air

Design of a House_ Jennifer Taylor

New Zealand poet Jennifer 
Taylor’s poem titled ‘Design of 
a House’ summarizes a design 
intention suitable for our context. It 
encapsulates the typical kiwi ‘bach’ 
mentality, believed to be applicable 
to all New Zealand architecture. 
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3.0 Developed Project: 
[Design/Research]

Methodology 

Methodological Approach

As established by the literary and 
precedent surveys previously, 
several guiding design principles 
have been established. These are 
then used as criteria to analyse the 
design iterations during the design 
process. 

Content

Development of the Canal Precinct 
in accordance with these guiding 
design principles has enabled 
better treatment at varying levels of 
scale for both site and building. 

Concept

The architectural language, as 
established by the literary and 
precedent surveys, is primal in 
essence and references these 
guiding design principles. It is 
represented through material 
selection, geometrical form and 
extension of available building 
technologies.
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New Zealand

Auckland Region

Auckland

3.1 Design Process:

Urban Analysis:

Site Criteria

To select an appropriate site for 
the proposed canal tidal electricity 
station and Precinct required 
criteria with both architectural and 

The canal’s location needed to 
enable ease of insertion into 
the existing urban fabric. Whilst 
positioned in low-lying contours 
with the shortest traverse, it too 
needed to be in close proximity 
to existing regional and national 
infrastructure for connection as well 
as future extension.

On the other hand, the Canal 
Precinct’s location needed 
to consider public visibility 
and accessibility, allowing for 
interaction. Connection to public 
transport systems is important 
when demanding a broad 
audience. Despite the canal’s 
tight criteria, the Precinct dictated 

/ determined the optimal site in 
relation to the public. Proximity to 
a Central Business District and 
large urban population ensured 
the success of such a proposal: 
that of educating the public 
about electricity generation and 
encourage changes in habits.  

Please note that an engineering 
solution for such a project would 
locate it at the Manukau Heads 
where its technological / generating 
performance would supposedly 

architectural focus here is public 
exposure, hence; in this case it 

located and visible within the urban 
environment. 
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All three canal alternatives.

Site Location [3 Canal 
Alternatives]

Based on these criteria the canal 
site is best suited to Otahuhu, 
Auckland. Despite being New 
Zealand’s biggest city, here at 
the narrowest point of Auckland’s 
Isthmus the land is low lying and all 
infrastructures converge. Its close 
proximity to Otahuhu Substation 
enables ease of connection 
with the national grid, whilst the 
distance traversed is short. This 
area is mixed, with both residential 
and commercial uses, resulting 
in corridors of least resistance; 
meaning proposed canal routes 
could be achieved with little impact 
on the built environment.  

Three alternate canal routes were 
proposed in accordance with the 
above criteria: 

Analysed with particular attention 
to their extent of excavation and 
disruption to the existing built 
environment, as well as public 
visibility and accessibility, it was 
concluded that Option 2 was the 

location for both the Canal and 
Precinct. Not only was the size 

for the proposed precinct, it 
was apparent that such a site 
would enable a more intricate 
intervention rather than an imposed 
infrastructure. It too allowed 
for various approaches from all 
directions: by water, car and foot. 
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Option One: 

This canal route follows the low-lying contours to the north 
of the isthmus. From Mangere inlet, it passes through the 
top end of the rail yard and follows the rail line northeast 
to Sylvia Park and SH1 before parting to meet the Tamaki 
River. Its close proximity to the Panmure Basin allows 
for an additional reservoir or lock if required. A triangular, 

Highway and SH1/Mt. Wellington off-ramp, proves suitable 
for a Canal Precinct. However, this route disrupts numerous 
commercial sites and requires a large extent of excavation.

Option Two:

This canal route follows the low-lying contours in the 
geographical centre of the isthmus. Being the shortest 

Mangere inlet it passes through the bottom end of the rail 
yard next to Mainfreight New Zealand. Following the 1849 
Canal Reserve to the south of Mt. Richmond it meets the 
Tamaki River at the top end of Highbrook Industrial Park. 
The route traverses 1km over land where the majority of 
Auckland’s regional and national infrastructures converge. 

of Princess St off-ramp, Otahuhu. Suitable as a Canal 
Precinct due to its high exposure it also aligns with Otahuhu 
Intermediate School and Otahuhu Cemetery.  

Option Three:

This canal route is the longest, following the low-lying 
contours to the south of the isthmus. From Mangere inlet 
it passes through the southern end of the rail line, heads 
towards Auckland Golf Club and Middlemore Hospital, 
before connecting with the upper reaches of the Tamaki 

and dredging, and has a greater level of disruption to the 
built environment. A Canal Precinct site is less obvious, with 

underway within Highbrook Industrial Park to the East of the 
proposed route.    
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Chosen Option Two perspective of existing urban fabric. 

Context

Further investigation of these 

Two, involved the following urban 
analysis of seven contexts: cultural, 
political, ecological, economic, 
time, social and physical. This 
macro approach establishes a big 
picture understanding of not only 
the Canal and Precinct, but also 
the surrounding community with 
which it will interact. The success 
of a proposal such as this revolves 
around how well it can connect 
with and relate to its surrounding 
context.
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Chosen Option Two canal route with Precinct indicated.
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Cultural diagram indicating local Marae in accordance to Auckland Plan Map2.1
Reference Appendix 5

Cultural

The History of Otahuhu starts 
with the arrival of Maori in New 
Zealand. ‘Tradition informs us that 
the Tainui canoe […] entered the 
Hauraki Gulf, [and] proceeded 
up the Tamaki. Having observed 

he conjectured he was near a 
narrow isthmus. The fact being 
ascertained probably by sending a 
scout to climb Mt. Richmond – the 
canoe was dragged overland to 
Manukau.’96This path is known 
today as Portage Rd. 

As discussed with Dr. Pita 

Affairs97, this strip of land was well 
fought over due to its fertile land 
96  Otahuhu Borough and District 
Centennial Publication: 1848-1948, ([Auck-
land]: Otahuhu Borough Council, 1948). 5. 
97  Pita Sharples. Personal Discus-
sion. (Friday 4th May 2012).

and geographical advantages. 
Dr. Sharples, as a revered 

for Tamaki Makaurau (Auckland), 
shared insight on the cultural 
and academic implications of this 

culture, beliefs and values were 
considered in relation to the site. 
The area is considered as being 
of primary importance because 
it is the point at which all waka 
landed en route to, as well as 
their common respect for, both 
the Waitemata and Manukau 
Harbours. As a people they see 
both bodies of water as entities, 

neither in biological or mythological 
sense, but rather respect for the 
individuality of both. This could 
be celebrated within the Canal 
Precinct. 

When put forward the thesis idea 
was seen as an opportunity rather 
than a hindrance. 
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Political diagram indicating Initiative Zone in accordance to Auckland Plan Map1.3
Reference Appendix 6

Political

Due to Dr. Sharples ranking as 

a further point of view. Whilst 
discussing this thesis idea and the 

to also discuss the bigger picture 
for Auckland. Dr. Sharples, in 
few words, prompted that such 
a proposal was possible, even 
more so if it was lead by Tainui 
in a private enterprise funded by 
recent land claims. His response 
suggested his awareness of, and 
interest in, both the economic 

proposal, especially when aligned 
with the public and tourism. 

Figure _ illustrates the territorial 
authority divide between Auckland 
City and Manukau City prior to the 

amalgamation into Auckland Super 
City. This boundary follows the 
line of the proposed canal which 
emphasises a sense of gateway, 

Auckland City itself.

Under the new Auckland Plan the 
overlayed visual outlines the extent 
of the ‘Southern Initiative.’ This is 
a politically fuelled bid to increase 
employment opportunities and 
living standards within the South 

the support it offers to the idea 
of this thesis where such an 
intervention could aid in achieving 
the political goal. It too prompts 
a larger audience, along with 
increased political attention and 
input, to the local area.   
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Ecological diagram in accordance to Auckland Plan Map7.4
Reference Appendix 7

Ecological

The Tamaki River is heavily 
commercialised with passenger 
and car ferries to the Gulf Islands, 
marine businesses as well as 
marinas, boat ramps, rowing and 
sailing clubs. 

There are various coastal reserves 
scattered along the edge of both 
the Tamaki River and Mangere 
Inlet. They are conveniently located 
off to the side of the channels 
suggesting that the proposed 
impact will be less than if it was 
sited elsewhere; thus offering a 
path of least resistance through the 
existing ecological structure. 

An interesting consequence is 
the possibility of tourism ventures 
where such coastal reserves are 
made more accessible through this 
proposal, suggesting the inclusion 
of a ferry terminal and/or dock 
within the Canal Precinct, from 
which such tourism ventures could 
depart or terminate. 
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Economic diagram in accordance to Auckland Plan Map6.1 and 12.2
Reference Appendix 8 and 9

Economic

Auckland’s Isthmus is a point at 
which all major infrastructures 
converge. These include the 
national electricity grid, natural 
gas pipelines and rail, but also 
freight hubs such as Auckland and 
Onehunga Port, Auckland Airport 
and Mainfreight New Zealand. 

of site selection through ease 
of connection with existing 
infrastructure networks. 

It too highlights a point of Auckland 
where there is a higher level of 
infrastructure within the urban 
landscape, suggesting an area 
which is more amenable to the 
introduction of such a proposal, a 
path of least resistance. 

Dr. Sharples prompt of the possible 

other related parties could be 
the most achievable method in 
undertaking a project of such scale 
within these unstable economic 
times. 
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Figure 3.1_ Marine Chart NZ 4314
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Figure 3.2_ Marine Chart NZ 5325

Marine Charts_

These marine charts provide data 
for below land contour zero for both 
contributaries, the Mangere Inlet 
and Tamaki River, highlighting the 
channels or ‘canals within.’

The depth for the proposed canal 

the inter-tidal zone as required for 
power generation and, secondly, 
the water drawn by freight vessels 
(scows) at neap tide which is 
related to the relevant depths of 
the contributaries and the Manukau 
Heads. 
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Time diagram in accordance to Auckland Plan Map12.3
Reference Appendix 10



95

Time98

For 165 years, Aucklander’s 
have longed for the joining of the 
Waitemata and Manukau Harbours 
by means of a canal. ‘On 31st 
December, 1847, Sir George Grey 
issued a grant to the Rev. W. T. 
Fairburn99 of a large area of land 
at Otahuhu excluding from the 
area certain roads and the Canal 
Reserve.’100 

‘The Canal Reserve was dedicated 
by conveyance to the Crown 
on [28th] January 1850. In 1860 
Colonel Moule reported on the 
Otahuhu canal scheme giving 
the length and average height of 
the ground to be cut through.’101 
He said “of the practicability of 

98  It must be mentioned that the 
following historical information was discov-
ered in April 2012, on the suggestion that 
there have been past attempts at such a 
canal. It is interesting to note that the site 
analysis undertaken for this thesis came 
to the same conclusion prior to that date; 
with the use of contours and tidal data from 
NIWA.
99  Fairburn originally owned all 
the land known today as Otahuhu. Gov-
ernor Fitzroy waived his initial bid for all 
land visible from Mt Richmond south to 
the Bombay Hills in 1844; hence the grant 
issued.
100  Ibid. 10.
101  “Canal Scheme: Dream or 
Reality?” South Auckland Courier, Novem-
ber 27, 1968 [page unknown, via Auckland 
Archives].

connecting the two waters by 
means of canal, there is not 
the slightest doubt.”102 Whilst 
opponents suggest ‘there is as 
much probability of such a scene 

Macaulay’s idea of a native of 
New Zealand standing on London 
Bridge…’103

‘On January 25th, 1887 a Mr. E. 
W. Blair of Wellington proposed a 
canal for ocean going vessels.’104 
The Auckland Evening Star, on 
publishing an extract from Blair’s 
report mention, ‘In view of the near 
completion of the Panama Canal, 
a great deal of attention has been 
directed towards the practicability 
of an economical point of view, of 
joining the Auckland and Manukau 
102  Otahuhu Borough and District 
Centennial Publication, 10.
103  Proposed Waitemata – Manu-
kau Canal, Auckland Harbour Board, Dec 
1908. 49.
104  “Canal Scheme: Dream or 
Reality?” South Auckland Courier, Novem-
ber 27, 1968 [page unknown, via Auckland 
Archives].

Harbours.’105 

Mr. J. E. Taylor (formerly of Leeds 
106 

into the debate on a canal for 
Auckland, prior to his 1908 report, 
was, as he admits, an ‘o’er dream 
for the present.’107 His vision was 
for a permanent salt-water lake 
between the two embankments 
previously mentioned. Selling his 
vision through description, he goes 
on; ‘Near the centre of the lake we 
see a small, powerful, low-lying 
steam tug, towing behind it three 
or four fully laden barges or scows 
on their way to Auckland. […] On 
a small jetty attached to the bridge 
where we are standing there is 
a building from which comes the 
whirr of machinery in motion, and 
105  Proposed Waitemata – Manu-
kau Canal, Auckland Harbour Board, Dec 
1908. 1.
106 

of December 1893 to January 27th 1894. 
Extracts from the Manukau Chronicle, 
June-August 1904 were republished in the 
Proposed Waitemata-Manukau Canal for 
the Auckland Harbour Board, December 
1908. 47-58.
107  Proposed Waitemata – Manu-
kau Canal. 49.

we see that this is apparently 
driven by shafting that goes down 
into the water in several places, 
but we cannot see the cause of its 
revolutions. But the fact is that this 
great power is being obtained from 
the action of the tide which rolled 
in at high water level through the 
embankment, and is now, by its 
weight, generating motive power 
as it rushes back to the lower level 
outside.’108 

Foresight for the whole, meant 
that Taylor saw the possibility 
for power generation from the 
proposed intervention supplying 
electricity for electric trams of 
Onehunga and Auckland as well 
as seeing ‘the streets of Onehunga 
[…] brilliantly lighted up at night 
108  Ibid. 47.
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Figure 3.3_ Diagram from Better Business 
February 1969, showing proposed 
Waitemata-Manukau Canal at Otahuhu 
with hatching indicating section of 
Mangere Inlet set aside for reclamation.



97

by electricity generated by the 
mysterious tidal power…’109 The 
same, he suggested, could be 
done at the Panmure embankment. 
He supports this with elaborate 
calculations (please refer to 
Appendix for these). Concluding 
that he knows ‘of no place more 
suitable than the Manukau Harbour 
[…] for facilitating navigation 
and for generating power by the 
action of the tide.’110 As an aside 
he too mentions ‘the proposed 
bridge across the Waitemata (aka 
Auckland’s Harbour Bridge) would 
cost about six times as much 
as this canal and embankments 
and […] would not be nearly as 
useful.’111

All stopped from 1946 until 1966 
when National Candidate Mr. 
109  Ibid. 49
110  Ibid. 56. 
111  Ibid. 54.

Thompson112 spoke about the 

1968113 when industry related 
companies, supported114 by Mr. 
Scott Minister of Marine, decided 
to investigate the possibility of 
the canal. In 1969 The Auckland 
Harbour Board115 requested 
further investigation into the 
feasibility116that was followed in 
1973 by the Government being 
told the Regional Canal proposal 
was feasible117 and in 1982 the 
Auckland City Council re-opened 
the proposals for the canals in 
the Auckland region.118 It was 
suggested to create jobs and save 

112  “Mr Thompson Speaks on 
Tamaki Canal”, South Auckland Courier, 
November 16, 1966. (page unknown due 
to article cut out via Auckland Archives.)
113  “Canal Link Self Supporting”, 
New Zealand Herald, November 20, 1968. 
(page unknown due to article cut out via 
Auckland Archives.)
114  “Mr Scott Support Canal”, The 
Auckland Star, November 20, 1968. (page 
unknown due to article cut out via Auckland 
Archives.)
115  “Report on Canals expected 
soon”, New Zealand Herald September 24, 
1969. (page unknown due to article cut out 
via Auckland Archives.)
116  “Harbour Canal Link Probe”, 
Sunday News, January 12, 1969. (page 
unknown due to article cut out via Auckland 
Archives.)
117  “Canal Links feasible, House 
told”, Auckland Star, February 21, 1973. 
(page unknown due to article cut out via 
Auckland Archives.)
118  Letter from L. J. Johnstone, 
Otahuhu Borough Council to Town Clerk, 
Auckland City Council, December 1982 
(via Auckland Archives.)

energy.119 Since, nothing appears 
to have progressed; yet The Canal 
Reserve remains with land being 
leased in the interim. 

A canal scheme such as this is 
as important, if not more so, now 

The primary reason for the original 
proposal was to shorten the 
distance between Auckland and 
other ports, such as Greymouth 
(for coal), Wellington (by 267 
nautical miles) and Sydney (by 
73 nautical miles)120 as well as 
the cost difference between road 
haulage, trunk line with that of 
water freight. 

This becomes a secondary 
component to this thesis.

119  “Auckland Canals Network 
Urged to Create Jobs and Save Energy”, 
New Zealand Herald December 10, 1982. 
Section A (page unknown due to source 
being a photocopy in Auckland Archives.)
120  Proposed Waitemata – Manu-
kau Canal. 2. 

Where the original proposal put 
freight as priority with electricity 
generation as a subsidiary it is vice 
versa for this thesis, with electricity 
generation as primary and freight 
as secondary.

In terms of Auckland’s future, in 
accordance with Map12.3 Future 
Public Open and Recreational 
Areas from the Auckland Plan, 
a proposed recreational portage 
is indicated across the isthmus, 
in line with the two 1840s canal 
options at New Lynn and Otahuhu. 
This reinforces the idea of 
inclusion of both public open and 
recreational spaces within the 
Canal Precinct, as well as enabling 
private watercraft to transition from 
one harbour to the other and vice 
versa. 
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Indication of public green and recreational spaces.

Social

The public open and recreational 
spaces are further investigated 
at a larger scale here, along with 
educational and sporting institutes, 
all of which will enhance the 
community of Otahuhu.

Pockets of green space as well as 
a number of schools surround the 
selected canal route, all of whom 
could feed into and make use of 
water based facilities within the 
Canal Precinct. 

Physical

The physical context analysis 
following is an investigation into 
the existing components and 
surroundings of the proposed 
Canal Precinct.



99



100

Macro context.Accessibility Analysis_

Locating key transport links and 
nodes, parks and recreational 
spaces as well as the extent of the 
coastal edge, establishes a basis 
from which all other components 
relate. 

Key transport links include train, 
bus and road; with one train station 
located either side of the canal 
at the eastern end, prompts a 
form of pedestrian route along the 
edge of the canal to the Precinct. 
Bus routes run perpendicular to 
the proposal, crossing the Canal 
at several locations: Sales Yard 
Road, Great South Road, Atkinson 
Avenue, State Highway 1, with 
the closest being on Luke Street. 

The main vehicular access point 
would be Luke Street, which is 400 
metres from Otahuhu’s northbound 
Princess Street on and off-ramp. 
This all-encompassing transport 
network makes accessibility to the 
Precinct effortless. 

Once the canal is implemented 
further transport links can be added 
to the network. This includes, but is 
not limited to, the extension of the 
existing passenger ferry route to 
the proposed Precinct and beyond, 
which currently stops at Halfmoon 
Bay Marina, East Auckland. 
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site

NORTHBOUND_ SH1

State Highway One Views 
Analysis_

Public exposure is the major 
underpinning of this proposal. 
Hence the investigation into the 
serial experience of State Highway 
One (SH1) for both north and 

route acts as a backbone for the 
Auckland region and, from frequent 
site visits, is heavily congested 
during the hours of 7am till 10am 
and 3pm till 6pm weekdays with 

and 3pm, but the vehicle count 
remains high. Weekends are 
somewhat quieter, though there 

SH1 and proves that the proposed 
Precinct would be best viewed by 

from Tiptop Corner.  

The three double-sided billboards 
located on the site along the 
motorway edge, suggest that 
the precinct’s architectural 
interventions could inherit such 
qualities as advertising the 
infrastructure at 100km/hr by way 
of orientation and optimal view 
angles. 
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site

SOUTHBOUND_ SH1

The following stop-motion 
photography was taken at every 
lamppost along a selected 
section of SH1, for both north and 
southbound experiences. The 
dashed lines indicate the extent 
of site visible from each vantage 
point, stressing the point that 
this Precinct will be viewed and 

After further research and 
comparison with aerial images it 
was noted that the site and axis 
of sections of State Highway One 
aligned, generating serial view 
shafts that suggested particular 
attention was due when locating a 
high or central component to the 
Precinct. 

Canal Precinct

The area of focus, the Canal 
Precinct, consists of an existing 

approximately 123,000 m2. Its main 
road frontage along Luke Street is 
400 metres and the precinct is 300 
metres wide along State Highway 
One.
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Otahuhu Substation located to the south of the Precinct. 
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Electric Substation alongside SH1 to the north of the Precinct.
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Canal Reserve West with boundary indicated.
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Canal Reserve East with boundary indicated.

The following photographs give 
an idea of the current state of the 
proposed precinct site as well as 
views from and of it. 

Canal Reserve: East + West_

These two photographs illustrate 
the current state of either end of 
the canal reserve. It is evident it 
remains a somewhat unoccupied 
corridor, where only 5 warehouses 
on leased land are scattered along 
the length of it. The dashed lines 
indicate the width of the proposed 
canal and its location within the 
gully created by Mt Richmond 
and Sturges Park (a neighbouring 
Volcanic cone). 
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Canal Reserve East meets Canal Precinct West.

Canal Precinct: East + West_

As viewed from Luke Street, the 

the Canal Precinct shows how 
it is a large expanse of green 
space fenced off from the public. 
Underutilised, it has only two 
factories located to the eastern 
end of the site, adjacent with SH1. 
Three billboards, as previously 
mentioned, accompany the 
factories, taking advantage of the 
highly exposed position.  

From the pedestrian bridge 
located next to Otahuhu Cemetery, 
looking east, the Precinct is tucked 
around the corner behind Otahuhu 
Intermediate School. One of its 
classrooms can be seen in the 
centre of the photograph. At this 
point, the canal reserve connects 
with the Tamaki River and the 
proposed canal widens to meet the 
Precinct. Here the upper reaches 
of the Tamaki River are overgrown 
with mangroves as well as other 
noxious weeds like convolvulus.
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Canal Reserve looking east to Precinct with proposed canal edge indicated.
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The key characteristics noted within these photographs are: 

- The expanse of area currently underutilised; a hole within 
the urban fabric, ripe for development, enabling ease of 
infrastructural insertion.

- That this is a point at which commercial and residential land 
use co-exist.

- The current state of public land.

- The overlapping of natural and manmade forms, where the built 
environment butts up to but does not intrude on the existing 
waterways.
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Panorama of proposed Precinct from Luke St. as is.
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Topographical

Due to the topography being the 
driving force of canal location, 
the topography has subsequently 
located the Precinct within the 
lowest point of the surroundings. 
This grounds the proposal, whilst 
counteracting the public visibility 
factor by pulling it down from the 
horizon, suggesting any beacon 
will have to be of a substantial 
height.

From the canal the land rises 
up to the north, resulting in a 23 
metre height difference. This is a 
natural occurrence, as the land 
builds up towards Hamlin Hills and 
Mt Richmond. Whilst to the south 
there is a 9 metre height difference 
from the Canal up to Luke Street. 
This subtle rise in contours allows 
for a gentle manipulation of the 
ground plane, where terraces aid in 
the blurring of boundary between 
the public and infrastructure.
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Photograph of contour model looking west, over SH1, past Precinct to Canal mouth.

Urban Analysis Conclusion:

After the analysis of the cultural, 
political, ecological, economic, 
time, social and physical contexts 
the following aspects were 

treatment of the Canal Precinct: 

- The Canal Reserve and its 

adjacent to SH1, allowing 
expanse and ease of such a 
proposal.

- The prime precinct site requires 
a 360o approach to its layout, 
due to accessibility via land and 
water.

- A topography; on the edge of a 
volcanic cone and the planes 
of the isthmus, add further 
complexity to the experiential 
potential. 

- Its close proximity to existing 
infrastructure, as well as to 
surrounding public green and 
recreational spaces, allowing 
for a greater, interwoven 
solution extending beyond the 
site.

- The potential of relating the 
canal to the portage of the 
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Photograph of contour model looking east, from Canal mouth, past Precinct to SH1.
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Design Principles:

Arising from the literary and 
precedent survey, the design 
principles establish criteria 
by which the following design 
iterations are generated and 
analysed. 

The design contends with 
functionality, accessibility, 
perceptibility and exposure while it 
focuses primarily on visibility and 
legibility. Combined, they result in a 
more comprehensive solution that 
exhibits the power generation in a 
didactic manner at varying levels 
of scale.  

The architectural interventions 
further heighten the spatial and 
experiential qualities by exuding 

individual.  

1. Visible

The design must consider visibility at varying levels of 
scale; to see and to see from.

2. Legible

The engineering and architectural components ought to 
work collaboratively in order to convey the essence of electrical 
generation in a clear fashion. 

3. Exude power

Architectural forms need to awe and amaze through 
space and scale to impact the individuals’ experience; 
from afar, up close and within.  

Process of Design

The following design iterations 
were undertaken as parts in 
consideration to the Precinct as a 
whole. Development indicates a 
commonality throughout. However, 
each subsequent move meant that 
part or parts of the prior iteration 
were carried through. This process 
of ‘research by design’ enabled 
exploration in line with the design 
principles. The completion of each 

critique, where it was analysed 
to determine what was and was 
not successful in regards to the 
design principles. This initiated 
the subsequent design iteration, 
which focused on eliminating the 
weaknesses.
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Canal Precinct

Canal Reserve
dictates freight channel width

Freight Hub

Canal site, with proposed canal route sketched.  

Canal Precinct as is.

Critique One:

the chosen canal route alternative, 
Option Two, as outlined previously. 
It continues to follow the low-
lying contours, indicating the 
approximate location for the canal 
as well as suggesting zones of 
increased canal width for the likes 
of freight, recreation and Canal 
Precinct, resulting in an intriguing 
canal geometry that is reciprocal to 
its surroundings. 

The Precinct’s off centre location 
puts greater emphasis on the 
eastern end of the canal and, as 
previously mentioned, increases 
the Precinct’s visibility.

The sketch too highlights the 
several points at where SH1, 
Atkinson Avenue, Great South 
Road, Sales Yard Road and the 
national rail line cross the canal 
and the need for treatment of these 
crossings. It was considered that 
each crossing be treated differently 
by means of tunnel or bridge, 
generating unique experiences 
when crossing at varying points of 
the canal, a similar effect to that 
desired within the Precinct itself. 
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Canal route applied.
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Canal site, with proposed canal route further investigated to include offshoots. 

Canal Precinct with applied tartan grid.
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Canal route and offshoots applied.
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Section showing initial attempt at sloping contours from canal up to Luke St.

Section showing subsequent attempt at sloping contours from canal up to Luke St. with inclusion of troughs and ridges.
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Rough sketch to decipher Canal and SH1 
intersection, resulting in an aqueduct 
which creates a tunnel for SH1 north and 

Aqueduct tested.
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Preliminary sketch of perceived interaction between canal and architecture.
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Tartan grid applied to Precinct site. Programme applied to pavilions.
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Vessel roofs rendered illustrate intended fresh water collection.

Critique Two:

The following series zones in on 
the Canal Precinct. Considering a 
tartan grid, generated by existing 
estuarine promontories and road 
infrastructure, its application to 
site was rotated 30o from SH1 to 
achieve an optimum-viewing angle 

The exploration evolved from the 
application of the design principles 
to the site and grid, resulting in 
architectural forms that were to 

the expanse. These consisted of 
landscape, pavilions and buildings; 

The origin of this idea was the 
deconstruction of a singular power 
plant, rather than having a large 
singular building. It was considered 
that several smaller architectural 
interventions would better blur 
the boundaries between public 
and private. Ultimately they were 

public, semi-private and private 
spaces. 

A common thread that ran through 
the varying building typologies 
within the site were what was 
termed, ‘vessel roofs.’ These are 
inverted asymmetric hipped roofs 
which were designed to collect and 
either store or funnel rain water. 

at varying heights above the site, 
similar to Utzon’s dream for the 
Sydney Opera House roofs. It was 
a poetic connection back to the 
canal and harbours beyond. 
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Photomontage showing initial attempt 
at Precinct beacon by means of an 
observational tower.

roofs paired with large monolithic 

and authoritative architectural 
language. This is best illustrated 
by the Precinct’s observational 
tower, which was not only to see 
from but also to be seen from afar, 
like a beacon. Not only was the 
black steel roof structure a vessel 
for water, it was to rise and fall 
depending on the tide. Such a 
tower was deemed pointless due 
to its sole purpose of observation. 
Later exploration agrees, offsetting 
this function to the proposed 
waterwheels themselves. 

Initially considered as a Precinct 
off to the side of the canal, no 
attempt was made to bring the 
canal into the site or the site out 
over the canal. This resulted in a 
great disconnection between the 
canal and the Precinct, both that 
appeared as separate entities. A 
tentative initial attempt.  
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Photomontage illustrating the main 
vehicular access point via Princess St. off-
ramp, Otahuhu. Precinct pavilion roofs and 
observational tower in background. 

Outcome of Critique Two:

The main critique was that little 
attention had been paid to the 
electricity generation side of the 
proposal, the decision being 
either acknowledge that electricity 

irrelevant and focus on the spatial 
design of the precinct OR make 
an attempt at a form of electricity 
generation from which the 
architectural form would evolve. 
The latter was selected and seen 
as being the turning point of this 
thesis and design. 
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Investigative sketches of the vessel roof’s application to canal edge and one another.
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Experimental computer model of the 
Precinct made-up of a collection of vessel 
roofs with accompanying podiums.
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Varying Spatial Qualities

Cave DitchEnclosed

Promontory RidgeExposed

Pitched roof formCombination achieved through roof placement



134

Floor Floor - roof Floor - wall - roof
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Exploration of roof forms applied to pavilion 
and tower and their relationship to ground; 
resulting in such things as landscaping 
troughs, pools, and in-built water tanks. 
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Seen from the south-west, the collection of 
pavilions and buildings disperse outwards 
from SH1. 

The smaller pavilions to the nor-west of the 
Precinct create a more intimate atmosphere 
better suited for public interaction. 
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This rought sketch attempted to establish 
the desired disconnection between the 
existing residential realm from that of the 
proposed civic function. This would be 
achieved through lowering the contours of 
the Precinct and constructing a substantial 
retaining wall along the southern edge of 
Luke St.
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Critique Three:

Iteration three consists of an initial 
attempt of introducing electricity 
generation to the site.

At this point, Ennead Architects 
design proposal for the New York 
Times Magazine was brought to 
attention. [For further information 
on this scheme, please refer to 
appendix]

This was followed up by 
superimposing a variant of the New 
York Hudson River proposal onto 
the Canal Precinct in Otahuhu. 
The reason for doing so was to 
establish an indicative keystone to 
which the proposed design could 
anchor itself. 

The design was, in parallel, 

exploratory sketch shows a darker 
blue line that indicates low tide, 
whilst the lighter turquoise line 
indicates high tide. This beach-like 
approach varies during the day 
dependent on tides. For example, 
if the tide is high on the west coast, 

than that on the east. With both 

lull, this is the point when both tidal 
heights are equal. 

The impact of this on the site layout 
as established in iteration two, 
resulted in some pavilions getting 
‘wet feet’ and only being able to 
be used and/or approached by 
bridges, boats or during low tide.

Combined, the introduction of 

about the idea of a one-off rotating 
pavilion, laying a waterwheel 
horizontally towards the edge of 
the canal and placing a pavilion on 
top would achieve this. In doing so, 
the dynamism of the engineering 
component, the water wheels, are 
translated across to the typically 
static architectural interventions. 
This dynamism was previously 
attempted in iteration two with the 
‘tidal observation tower’ whose roof 

brings with it an intriguing visual 

phenomena whilst establishing 
an ease of legibility: seeing and 
experiencing the tidal movement, 

and velocity of the pavilion. 
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Outcome for Critique Three:

Ultimately, this iteration initiated 
the parallel development of both 
architectural and engineering 
components, the Precinct and the 
waterwheels. 

Also, this initial attempt at resolving 
the disconnection between canal 

iteration two, remains tentative. 
Despite the introduction of tidal 

still a visual separation between 
the architectural and engineering 
components.
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Superimposed variant of Hudson River 
Proposal by Annead Architects to Precinct. iteration. 
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Sketch testing introduction of waterwheel to 
grid, pavilions and canal. This resulted in the 
manipulation of the contours and creation of 
terraces by linking points of the tartan grid 
with diagonals (indicated in green).  
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Playing with scale:

The following series of 
photomontages generated from 
this model experiments with the 
idea of scale and the proposed 
architectural elements. By altering 
the height of the people, the extent 
of humanism can be assessed 
as to whether it achieves an 
awe-inspiring experience. It is 
established that the greater the 
difference in scale, the more 
withdrawn the experience from the 
world as we know it, implying a 
sense of power. 
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White card model for the Venice 
Biennial 2012:

As an aside, a selected portion 
of the previous iteration was 
extracted and a white card model 
was constructed for the 2012 
Venice Biennial. This experimental 

wall-roofs elements, as discussed 
earlier, and how they can be 
rearranged to create numerous 

vessel’s roof can be inverted to 
create a clamshell-like enclosure to 
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Application of proposed waterwheels to 
canal. They are located in association 
with canal crossings at Sales Yard Rd, 
Great South Rd, Atkinson Ave and SH1 to 
increase exposure.
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Revised Precinct plan to include waterwheel proposal

Fourth Critique:

This ‘zone’ series again focuses in 
on the canal precinct. Considering 
previous critique, further attempt 
was made in the introduction of the 
canal to site through development 

changes and manipulated 
promontory. 

This promontory was seen to 
be the point at which the public 
was introduced to electricity 
generation: the waterwheels. 
A serial experience leads up to 

south, coming off the Princess 
Street off-ramp at Otahuhu, 
you proceed along a tree-lined 
street to an information pavilion. 
Here, you would gain a partial 
view of the water wheels, framed 
by the supporting architectural 
components of the precinct in the 
foreground. To the left an exhibition 
area, to the right an educational 
auditorium for public and school 
groups with a substation pavilion 
beyond. Proceeding along one 
of the Precinct’s terraces to the 

that perpendicularly salutes the 
waterwheel. Standing underneath 
the roof, you gain a maimai-like 
view of the paddles whooshing 
past. But if you step beyond the 
roof and look straight up, this 
inverted canyon causes a gasp of 
amazement.  
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Main vehicular access is expressed here 
by green lines; from Princess St off-ramp to 
Atkinson Ave. Ease of access is vital in the 
success of public interaction. 
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This export, illustrates computational 
testing of the the dialogue between the 

Precinct contours. 



148

An attempt at establishing the whole, 
showing the waterwheels along side the 
Precinct buildings with public water-based 
leisure and recreational spaces in the 
foreground. 
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The sketch in the lower right corner 
of this page, deals with the scheduled 
interaction between the waterwheels and 
proposed freight channel. The solution 

waterwheels, or a waterwheel and canal 
edge. These gates diverted the water 
through the waterwheels, only opening 
during the high and low tide lulls. 
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View of Precinct, from SH1 southbound. 

Viewed from SH1 southbound, 
the waterwheels either side 
frame the motorway and Otahuhu 
Substation beyond. Here, it is 
evident how these waterwheels 
can imply a sense of threshold or 
gateway. From this vantage point 
the architectural components act 
as background to the engineering 
exhibit, yet it is vice versa when 
viewed from the other side of 
the canal, with the engineering 
exhibit as the background and the 
architecture in the forefront. This is 
an intriguing juxtaposition between 
architecture and engineering, whilst 
maintaining a sense of a whole. 

Not only is infrastructure an 
interface between the public and 
electricity generation, it too is 
an interface between city and 
nature. Therefore, the introduction 
of public green and recreational 
spaces attempts to dissolve the 
boundaries between the two 
within the precinct. A boat ramp, 
as illustrated here, allows an 
overlaying of programs, adding 
further complexity to the Precinct. 
It also provides alternate factors 
that would draw people to the site 
and, subsequently, the electricity 
generation. Again architecture acts 
as a background to these activities.
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Proposed Luke St boat ramp on western 
edge of Precinct demonstrates a form of 
public interaction.

Materiality is hinted at within this 
photomontage, where natural 
earthy elements affected by the 
salt water and sea air have been 
selected. Materials such as copper, 
limestone and concrete that 
change, alter and show signs of 
aging would further enhance the 
dynamism of the precinct, adding 
to the idea that each visit would be 
a different experience.

At this point the waterwheels 
were only indicative at 60 metres 
in diameter, with no form of 
structure or support facilities 
considered. There needed to be 
further elaboration of what the 
waterwheels consisted. 

However, there still existed 
the disconnection between the 
canal and Precinct, between the 
architecture and engineering. 
This caused confusion during the 
critique and raised questions: 
What is your intention? What does 
architecture versus engineering 
mean? Ultimately, What is the 
experience? Can you go inside it? 
Close to it? Awed by it? [Philippe 
Campays, Victoria University]

Outcome of Critique Four:

With focus given to the experience 
and dialogue between architecture 
and engineering we start to ask; 
Should it be an island? Can you go 
to the turbines? Etc. 
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ENGINEERING: In association 
with Regan Potangaroa

The waterwheel as a form 
of electricity generation was 
selected because of its visibility 
and legibility. Also, its verticality 
further aids in this at the same time 
as being an object that exudes 
a sense of power through its 
engineering characteristics.

Through experience it was deemed 
that an undershot waterwheel was 
the most comprehensive form 
of generation. This is because 
the viewer is able to see and 
experience the motion of the water 
passing the waterwheel, turning it, 
which, in turn, turns the generator. 

In parallel to the design of the 
precinct a design of a waterwheel 
as electricity generator was 
deemed essential. Logic was 
that an engineering exhibition 
be established which the 
architecture would display; as the 
London Olympic Green is to the 
ArcelorMittal Orbit. 

As a preliminary to the engineering 
and generation performance 
calculations it was suggested that 
a realisation of how monumental 
in scale these waterwheels 
were and their impact on the 
serial experience of arterials as 

visually. 
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Hardline drawing of initial attempt at 
waterwheel with rotating base. Designed 
to contend with the windload due to the 
wind being the largest force acting upon the 
waterwheel.
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Visual diary sketches are attempts at 
designing a side structure to support a 
waterwheel. Consideration was given to how 
such a leg could add to the surface area of 
a waterwheel, consequently increasing its 
windload; hence the exploration of curved 
elements.
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enables circulation up and through it to the 
central hub of the wheel. Here-in-lies the 
opportunity to occupy the space within. 



157

Here, sketches are used to try and 
comprehend a central support structure 
with a narrower waterwheel located to 
either side. 
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Further exploration into how the rotating 
base of the waterwheel works. It is 
suggested to act like an oversized ball-
bearing made instead with recycled train 
wheels.
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A computer generated model of the 
engineering solution for the chosen 
waterwheel design. 
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This sketch looks at a pair of waterwheels, 
proposed for the Precinct. It illustrates a 
separation of 60metres which enables a 
skydeck to span between the two.
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The following images roughly 
convey the prominence of the 
waterwheels on the horizon from 
varying distances and vantage 
points. 

Seen from SH1 northbound, 
this is a point at which you see 
both waterwheels and Otahuhu 
Substation (foreground right). 
The waterwheels’ locations within 
the precinct align with the axis of 
sections of the motorway, drawing 
the eye and interest to it. 
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Continuing further along SH1 
northbound, the waterwheels 
begin to expose themselves and 
become more evident. The lineal 
path that they follow across the 
isthmus becomes apparent whilst 
the accompanying pylons visually 
enhance the connection to the 
Otahuhu Substation. 
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A view of the Precinct from SH1 southbound.
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Following a subsidiary arterial 
the waterwheels gain a starker 
contrast. When viewed from the 
intersection of Atkinson Avenue 
and Avenue Road, Otahuhu the 
waterwheels become prominent 
features on the skyline, yet are 
not imposing. The location of the 
waterwheels in relation to the 
arterials ensures they are visible, 

and further elaborates their 
importance. 
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Ironically, the waterwheels become 
more imposing on the horizon 
when viewed from afar. For 
example, here from the Mangere 
Bridge southbound on the South 
Western Motorway (SH20). At 
4km, the full extent of the canal 
path becomes apparent, with all 
waterwheels within the viewer’s 
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Atop Mt Richmond, alongside 
Otahuhu water tank, you come 
eye-to-eye with the waterwheels. 
At an elevation of 47metres, the 
waterwheels become humanised, 
suggesting can the architectural 
interventions of the precinct do the 
same?
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are, especially when descending 
into Auckland Domestic and 
International Airports. Due to its 
relative location, it is within sight 
from an aeroplane. 
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Waterwheels:

performance and subsequently 
visibility, the waterwheels were 
increased from the initial 60metre 
diameter to 100metres. The 
increased diameter primarily 
ensured more paddles within the 
water, thus a greater submerged 
surface area is able to convert 
more of the embodied energy 
of the water into electricity. 
The paddle width was also a 
contributing factor. Again the 
greater the width of paddle, the 
more surface area submerged 

The width was increased from the 
initial ‘guesstimate’ of 10metres to 
15metres. 

Secondly, a structure needed 
to be established to hold up the 
waterwheels. Alternatives included 
side, central and bottom support 
structures. The chosen being a 
central arm with the waterwheel 
split, resulting in two narrower 
waterwheels either side. This 
allowed the development of the 
support structure to incorporate 
a rotating platform, for which the 
waterwheels could feather to the 
prevailing wind. 

The wind load was calculated as 
being the greatest force acting 
upon the waterwheels. Putting the 
proposed waterwheels through 
‘Resist’; an engineering program 

based on NZ3404, indicated 
that when the structure was 

load and earthquakes, it failed by 
approximately 140% under wind 
load. Despite the canal running 
South-West North-East, which is 
parallel to the site’s south-westerly 

proved problematic. The solution 
to this problem was to allow the 
waterwheels base to rotate around 

This rotation not only proved 

visually dynamic. 

Having established the 
structural requirements of the 
waterwheel, exploration of the 

became a point of connection 
between the engineering and 
architectural components. Whilst 
complementing, it too drew 
contrast between the monolithic 
architecture as proposed in earlier 
iterations to the possible delicacy 

Calculating the embodied energy of 
the water, subsequently gave the 
electricity generation performance 
of the proposed waterwheels. 
Done for the month of June, due to 
it being the winter solstice, gave an 
indicative bases. The calculation 
consisted of the head (the 
differential between the two tides 
at any given time) by the width of 

the waterwheels (the point at which 
all water passes) by the predicted 
velocity of the water (1metre per 
second) by gravity (9.81) divided 
by 1000 to get power as kilowatts 
per second. Averaged over a 
period of a month gave 341.83kW/

rate was calculated at 205.10kW/
sec.

Going on the assumption that the 
average New Zealand household 
uses 10,000kW of ‘energy’ (based 
on electricity, fuel etc.) annually, 
it is estimated that the proposed 
electricity generator would power 
10,780 households. This is 
equivalent to the area of Papakura 
and is 2.49% of Auckland’s 
demand. It must be noted that this 
is a secondary focus for this thesis, 
the primary being the education of 
the public to encourage change.

Please refer to the Appendix for 
these Calculations. 
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A lasercut model demonstrates the 
engineering solution for the chosen 
waterwheel design; the bones with which 
the architect works. 
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Outcome of Engineering:

Ultimately, the engineering process 
supplied the ‘bones,’ the bare 
essentials required to generate 
electricity, in the desire manner. 

From this, the architecturalisation 
of the engineering involved the 
humanising of the waterwheel, 
achieved through the design of 
the paddles and accessibility of 
the public in and around it. This 

with the generator located around 
the perimeter, in the same fashion 
as the Fisher & Paykel Smart Drive 
washing machine, opening up the 
opportunity to occupy space within 
the wheel itself and extending the 
public interaction. 
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A test render superimposes a computer 
generated model over the previous 
photograph of lasercut model; conveying 
the possible outcome of architectural input.
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These sketches show a serial development 

widening towards the hub to give the wheel 
substance. Secondly, the application of the 
vessel roof form to the structure to generate 
a paddel, which is then subsequently 
hollowed out for pragmatics. 
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Occupation within the hub. 
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The treatment of a central pavilion with the 
Precinct
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Application of waterwheel hub occupation to 
previous Precinct design iteration, looking 
at transition between the two. 
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Prior design iteration.

Proposed waterwheel design applied.
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Fifth Critique:

The main focus was to integrate 
the engineered waterwheels and 
architectural interventions. 

The initial step of this stage was to 

the previous architectural attempts. 
Here, the disconnection as 
previously grappled with became 
extremely obvious, more so in the 
way in which they were dealt with 
separately rather than conjointly. 
With both the architecture and 
engineering within the same 
view the thesis idea was brought 
together visually.
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Extending this by testing the public 
use of the spaces created by these 
components within the Precinct 
made the design sing. Here a 
photomontage shows the location 
of a fountain within the central 
courtyard, bound on three sides 
by architectural interventions, the 
fourth by tidal terraces, bringing 
about various forms of habitation.  



181



182

Taking into account the above 
factors, the tartan grid as 
previously considered did not relate 
to the site. Therefore, a revised grid 
originated from the canal reserve, 
converging perpendicularly with 
existing property boundaries as 
well as surrounding roads. 

The waterwheels are then 
strategically located to optimise 
performance, aligning with the 
gridlines and thus starting to tie 
them into the context. A pair of 
waterwheels, the only along the 
length of the canal, signify the 
precinct. Here, the architectural 
interventions as previously 
designed are reorientated 
to partner with the southern 
waterwheel of the pairing, 
suggesting a centre between the 
southern waterwheel and the 
Precinct’s buildings. 

A main lineal pedestrian route is 
established, following the axis 
of the waterwheel pairing, from 
the south bank of the precinct 
to the higher land on the north 

this path and meet Luke Street 
with public tidal terraces for 
swimming, sunbathing and informal 
observation of the waterwheels. 
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Proposed site plan generated from the 
amalgamation of previous designs and the 
chosen waterwheel design.
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This journey from one side of 
the canal through the precinct, 

and waterwheels was further 
investigated. Here, a ‘tidal 
bridge’ constructed of copper is 
considered. Separating the two 

above water during low tide, whilst 
appearing as a ‘Moses bridge’ 
where the water comes to the 
underside of the handrail during 
high tide and the water appears 
parted. This provides another 
experience which aids public 
awareness of tidal change,  thus 
understanding the natural forces 
before trying to comprehend the 
electricity generation itself. 
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waterwheel paddle concave roof form convex roof form

The information pavilion, previously 

public tidal terraces up on the 
south bank to meet Luke Street 
and wrapping around the pavilion 
podium grounded the structure. By 
subtly inclining the podium walls 

enhanced the sense of power 
exuded. Whilst providing a platform 
for the public to radiate outwards, 
the podium also acts as a tank for 
fresh water via the funnel-like roof. 
The roof’s large overhangs are 
demanding engineering wise and 
act as loggia for public leisure as 
well as pick-up and drop-off zone 

illustrate the proposed approach to 
the other architectural interventions 
within the Precinct. 
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Exploratory sketches for the design of the 
information pavilion. Primarily concerned 
with the formal qualities of the building. 
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carried through and materiality 
exploration followed. The idea of 
the architecture exuding a sense 

heightening people’s awareness 
was to be expressed through rough 
cast-in-situ concrete. This was 
appealing because of its rawness 
and primal characteristics, such 
as a visual sense of security and 
performance. 
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This, paired with the sleek roof 
form, creates an urbane design 
solution. If built from a steel 
structure and timber inlay it sets 
up an intriguing contrast between 
the building elements, not only 
of rough and smooth, but of 
architectural and engineering 
qualities. 
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The resultant, the space between 
the substantial grounded 

waterwheels, is dramatic.  The 
dialogue between the two is both 
contrasting and complementary.
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The spaces within each of these 
components were further explored 
through abstract models and 
renders. Here a photograph shows 
a concrete block split, representing 
a crevice, which acts as a 
threshold to the interior. 
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A partial section through the main 
architectural intervention illustrates 
the scale and public permeability 
of the building, whilst housing a 
suspended substation within. 
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When standing amid the 

arm looking upwards, the idea of 
an inverted canyon is evident. The 
canyon-esque characteristics were 
desired to achieve the awe and 

individual. 
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Exploratory sketches for the design of the 
main pavilion. Primarily concerned with the 
formal qualities of the building. 
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Cross section establishing hierarchy 
between building and waterwheel.

Critique Six:

This stage of the design process 
was the amalgamation of all parts 
dealt with during the previous 
iterations to create a whole. Having 
established at this point, through 
research by design, an awareness 
of the demands of the site and 
subsequent program there were 
relevant design solutions that were 

The design solution as shown 
here has a sense of connection. 
Shifting the inferred centre of 
the Precinct to the middle of the 
waterwheel pair and orientating the 
architectural interventions around 
them results in a cohesive precinct. 
By merging the two they become 
equals in the relationship between 
architecture and engineering, 
reading as a whole.
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Precinct site plan growing outwards from 
the waterwheel pair and architectural 
components. 

The buildings that grow out of and 
surround the waterwheel are large 
cavernous spaces. Monumental 
in scale, they not only ground the 
waterwheel but also generate 
various vantage points from 
which the public can observe and 
experience them. 

This implied area, generated 
by the horizontal and vertical 
rotation of the waterwheel, results 

the point where the buildings 
have been pushed into the 
waterwheels. This enhances the 
legibility of the operation of the 
waterwheel; viewing it at any 
given point and piecing together 
the various spherical facades, the 
waterwheel’s bidirectional rotation 
can be comprehended. 

are combined, creating tidal 
terraces that link the canal to 
the surrounding contours. These 
terraces vary in program from 
public green to recreational 
spaces. Their composition 

Precinct into the line of the canal. 
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Cross section further exploring the design 
possibilities of integrating the waterwheels 
and Precinct builings.
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One of the proposed Precinct buildings with 
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Precinct equilibrium.
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Test sketch to establish issues concerned 
with building out over the canal.
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Main entry perspective with information 
pavilion in foreground.
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Sketch plan placing volumes around 
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View east, when entering the Precinct via 
canal.
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Sketch plan where building volumes 
straddle the waterwheels water feed.
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View west, when entering the Precinct via 
canal.
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Precinct reduced to two building volumes, 
one either side of the waterwheel axis. 

canyon-esque like space between the 
waterwheels. 



208

Framed view, looking east from underneath 
vessel roof to waterwheel beyond. 
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Buildings and landscape walls adjusted to 
better integrate with the waterwheels.
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design solution.

3.2 Design Outcome:

The following is a description of the 
chosen solution, its components, 
characteristics and strategies. 

In line with critique six, the chosen 
solution locates the Precinct 
centre between the waterwheel 
pair. From here two cavernous 
cast-in-situ volumes are opposed. 
Heroic in scale, one sits to the east 
and the other to the west of the 
waterwheel pair’s axis. Aligning 
with a waterwheel each, the 
architectural interventions come 
up to the waterwheel’s hub. With 
walls inclining upwards to the top, 
they house water tanks, stairs, lifts 
and other such circulation tools 
within. The public are able to view 
from within and circulate around 
and through the volume. Ultimately, 
human interest draws the public 
atop the perimeter of the walls, 
from where they come eye-to-eye 
with the waterwheels. Here they 

roof loggia to observe. 

The volume to the east houses a 
ferry terminal, whilst the volume 
to the west’s auditoria-like space 
accommodates informal gatherings 
of school or tourist groups. 

These volumes aid in funnelling 
the water of the canal through 
the waterwheels, with tidal 
gates located between the two 
waterwheel bases, diverting all 
water. These gates are proposed 

to open for freight transport, and 
other such vessels, during the high 
and low tide lulls. 

Counterbalancing the two 
architectural interventions are two 
sculptural walls, treated in the 
same manner as the buildings. 

creating a canyon-like space 
between it and the adjacent 
building, while shaping the public 
green and recreational spaces 
on the other. Both walls being 
scalable, the wall to the west 
cantilevers a glass box café out 
over the canal, while the wall to the 
east provides a crow’s-nest-like 
observational platform. 

This collection is approached from 
all sides. Be it from the west along 
the canal edge or the east, via 
ferry, up the Tamaki River from 
Halfmoon Bay, by motor vehicle, 
whose main access point is along 
Luke Street to the south through 
the information pavilion, or from 
the equal and opposite subsidiary 
access from the north. Each 
approach has unique experiential 
qualities and the view terminates 
where the waterwheels. These 
views act as beacons, making the 
public aware and drawing them in. 
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Site plan of chosen Precinct design, where 
buildings and landscape walls are shaped 
in unison with tidal terraces.
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View of main vehicular entry from Albert St 
with information pavilion in foreground.
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Plan of chosen Precinct design, with 
building uses indicated.

Main observation building
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With surrounding car and bus parks

Public leisure and recreational spaces
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Framed view of water wheels from the 
information pavilion on the south bank.
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Framed view of water wheels from the 
information pavilion on the south bank.
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View of waterwheel framed by building on 
the left and landscape wall on the right 
when entering the Precinct from the west 
via the canal. 
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View of waterwheel framed by building on 
the left and landscape wall on the right 
when entering the Precinct from the east 
via the canal. 
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Line-up of waterwheels seen as you 
approach the Precinct from the east.
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The gathering of waterwheels towards the 
eastern end is evident, when approaching 
the Precinct from the southwest via Luke St.
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Atop the main observation buildings’ walls, 
you come eye-to-eye with the waterwheels, 
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Hovering over SH1, the canal Precincts’ 

aqueduct.
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Atop the north-eastern landscape wall, 
looking west past the glass box cafe to the 
horizon beyond. 
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From within the main observational 
building, glancing up an abstract view of the 
neighbouring waterwheel is gained. Framed 
by the walls of both Precinct buildings.
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Standing in the middle of a waterwheel, 
located on the opposite side of SH1 to the 
Precinct; the view back is framed by the 
hub.
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From the base of the main observation 
building, an overwhelming view of the 
waterwheel skimming past the buildings 
extremeties is paired with thundering sound 
of the water entering the building from the 
canal. 
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Cross-section through the southern building 
and landscape wall of the Precinct. It 
highlights the curvature of the building 
volume and pedestrian platforms within the 
waterwheel itself. 
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Cross-section through the northern building 
and landscape wall of the Precinct. It again 
highlights the curvature of the building 
volume as well as the wall too. Both of 
which can be scaled and navigate around 
the perimeter.
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Cross-section through building and wall 
with pedestrian skybridge connecting the 
two. This enables the public to traverse the 
canal in serveal fashions.
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Cross-section through building and wall 
with primary information pavilion beyond.
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4.0 Conclusion: 

[Summary]

The focus of this thesis was to 
facilitate the public experience 
of electricity generation, where 
the architecture heightens the 
individuals’ experience of not only 
the generation process but also 
of the raw power of nature. The 
infrastructure was to act as the 
interface.

The research question was ‘How 
can an engineering project be 
architecturalised?’

Simply, yes, an engineering 
project can be architecturalised. 

the process of an infrastructure 
is to humanise the engineering 
component, which is vital when 
trying to integrate it into the 
existing urban fabric. How it is 
architecturalised is more a site-

context plays a major role in 
establishing an appropriate and 
relevant basis from which the 
design develops. With attention 
paid to the nature of the design 
context, the key aspects such as 
physical, social, cultural, political, 
economic, time and ecological 
context allowed for an all-
encompassing design solution.

[Analysis] 

On the assumption that a proposal 
to connect Auckland’s Waitemata 
and Manukau Harbour was 
accepted, a design of a Canal 
Precinct was developed going 
beyond issues of economics and 
engineering and successfully 
addressing the spatial, visual and 
experiential qualities normally 
encountered in architecture and 
urban design. 

In the end the design outcome has 
achieved the key attributes such as 
visibility and legibility. It exudes a 
sense of power that demonstrates 
that architecturalisation of 
electricity generation projects in 
the city are both possible and 
desirable. 

Fundamentally, the buildings and 
site plan aided in facilitating the 
education of the public’s greater 
understanding of electricity. The 
design has achieved this through 
a rigorous process of research for 
design by means of precedents 
and literature, as well as research 
by design by means of site, 
program and design concepts and 
strategies. 

Research for design and research 

from which the design developed. 

design solution, except for the 
reference to the podium and 

competition for the Sydney 
Opera House, as well as the 
programmatic reference of the 
Eiffel Tower, London Eye and 
ArcelorMittal Orbit. 

[Future]

The result of this research should 
be seen as an exemplar for future 
electricity generation. Utilising 
local, constant, clean sources of 
renewable energy it is integrated 
into the existing fabric of a city 
by the amalgamation of civic 
functions where recreational space 
and electricity generation are 
able to coexist within a singular 
site, an alternative of mix-use 
development. 

If this idea were to be further 
investigated it would be suggested 
that the design process stick 
to the architectural spatial and 
visual realms rather than trying 
to engineer a solution. This 
would allow for an architectural 
exploration in greater depth that 

architectural profession.
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I.  Appendix One_ 

Summary of meeting with Hon. 
Pita Sharples_ Minister of Maori 
Affairs

Friday 4th May_ 3:15-3:30p.m. 
@ Papatoetoe Maori Electorate 

For my project I wanted to discuss 
the Maori culture, beliefs and 
values, and their connection to my 
site.

The reason for meeting with 
Sharples was to discuss my project 
and the Maori perspective. 
As a revered representative of 
the Maori people in my area and 
because I live within Sharples’ 
Maori Party electorate of Tamaki 
Makaurau, just around the 

in Papatoetoe; I appreciated 
and valued a chance to discuss 
with Sharples’ the cultural and 
academic implications of my thesis.  

On meeting Sharples, he explained 
to me how he sees himself 
in support role rather than a 
leadership role. In other words, he 
acts as a support of the local Iwi, 
putting forward his opinion and 
suggestions when asked rather 
than speaking on behalf of.

Never-the-less, Sharples did 

highlight that the Auckland Isthmus 
is one of the most fought over 
pieces of land between the Maori 
tribes, due to its fertile land, 
location and proximity to both 
harbours. 
He also suggested that I would 
not be deterred by the Maori 
people; prompting that he and 
consequently they would and 
could see the huge economic 

venture.  Hinting they could even 
fund such a proposal with funds 
gained from Waitangi Claims. 

The result; Sharples suggested 
that the best people to talk to 
about my project and its cultural 
implications are the representatives 
for the local Iwi - for which he 
would get his Secretary of Maori 
Affairs to organise on my behalf. 

 

 
Summary of emails with 
Hon. Pita Sharples_ Personal 
Assistants

Parearau Black Senior Private 
Secretary  - Maori Affairs

Jade Wikaira Private Secretary  
  - Maori Affairs

From: 
Tuesday 10th April_ 1:04p.m 
via email_
  



241

II. Appendix Two_ 

Summary of meeting with 
Richard Aitken_ CEO Beca

Friday 4th May_ 3:15-3:30p.m. 
@ Papatoetoe Maori Electorate 

For my project I wanted to discuss 
the Engineering culture, beliefs and 
values, and their connection to my 
site.

The reason for meeting with 
Sharples was to discuss my project 
and the Engineering perspective. 
As a revered representative of the 
Engineering community...

On meeting Aitken, he explained to 
me how he sees engineering in a 
theoretical manner...

Never-the-less, Aitken did highlight 
...

The result; Aitken...

 

 
Summary of emails with Richard 
Aitken_ Personal Assistants

Rowana Cameron PA

From: 
Tuesday 10th April_ 8.18p.m 
via email_
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Sydney Opera House_ Roof 
complications

It was Utzon’s non-geometrical 
roof forms that proved unbuildable. 
These concrete ‘sails or shells’ 
were where expression was 
inseparable from structure and 
where Utzon and Arup had to work 
together.121 Despite numerous 
attempts, it was not until the two-
phased turning point, where Arup 
wondered if “the shells could 
be built up on triangulated ribs, 
perhaps the surfaces too could be 
prefabricated in sections […] The 
shell surfaces posed formidable 
complexities of standardization 
and fabrication. These Utzon, not 
Arup, solved.” Utzon’s solution 
was for segments “to be taken 
from common spheres, sliced and 
translated into a grid of ceramic 
tiles over concrete ribs. […] The 
solution of the shell problem 
marked the high point in the 
intimate partnership between Arup 
and Utzon.”122

Whilst the outward focus is 

121  Ibid. 373.
122  Ibid. 374.

powerful, the character exuded 
in the design of the Opera House 
is fundamental. Richard Weston, 
in his essay ‘Platforms and 
Plateaux in Utzon’s Architecture,’123 
suggests that the Opera House 

intention we attribute to nature, and 
which can make natural places – 
promontories and caves amongst 
them – so susceptible to informal 
occupation, mental and physical. 
The tragedy is that the seaward 
sides of the base are vertical. A 
battered back promontory outline 
would have been considerably 
more powerful. Aesthetically, the 
sublime ‘emptiness’ of the Opera 
House platform has […] only 
one modern rival, Louis Kahn’s 

Salk Institute. Weston goes on 
to suggest, they both seem to 
gather land, water and sky into 
a new unity, but, unlike Khan’s 
contemplative space, Utzon’s 
exhilaratingly open platform and 
cave-like shells positively invite 
inhabitation. It is the way in which 
Utzon articulated the juxtaposition 
123  For the exhibition ‘Jorn Utzon 
– The Architect’s Universe’ at Louisiana 
Museum of Modern Art,

between the “homogeneous 

“sought to ground his work in our 
elemental experiences of nature 
[…] by extending the traditional 
language of place to embrace our 
awareness of the entire planet, 
[renewing] the Modernist vision of 
an emerging world culture. Rooted 
in diverse ancient cultures, but 
owing stylistic debts to none.”124

124  Utzon, Jorn Utzon: The Archi-
tect’s Universe, 35.

III.  Further research for Sydney Opera House
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Panama Canal_ Panama

[eng]  John F. Stevens

The Panama Canal is an 
engineering feat, enabling full sized 
shipping freight to pass through a 
canal network with extremely small 
tolerances. 

IV.  Panama Canal
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Venice Sea Gates_ Venice

A proposed intervention to aid in 
the battle against tidal surges  

V.  Venice Tidal Flood Gates
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Wheel_ Leonardo da Vinci

An architect, engineer, inventor, 
artist; Leonardo da Vinci was a 
man of many talents. With a lack of 
inhibition and endless imagination 
he was able to comprehend the 
incomprehensible. 

VI.  Leonardo da Vinci
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VII.  Cartoon
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In a letter dated May 14th,1908, 
Mr. J. E. Taylor (formerly of Leeds 
and Liverpool Canal) outlined the 

Engineer, Auckland Harbour Board) 
for the Tamaki Route; in line with 
the previously mention Otahuhu 
Scheme.125 ‘Taylor of Mangere 
spent nearly 20 years testing the 
feasibility of the Otahuhu Canal, 
making borings to a depth of as 
much as 43126 feet below high 
water level, sounded the mud in 
the Manukau Harbour and tested 
the depth of the Tamaki River.’ 127 

Taylor starts his report by 
mentioning it is evident ‘that the 

through where the Manukau-

125  Ibid. 41.
126  Taylor’s report notes that ‘the 
Government bored at short intervals right 
across the tideway at Mangere Bridge, and 
found no rock at a depth of 60 feet below 
high water.’ Ref. Proposed Waitemata – 
Manukau Canal. 
127  “Canal Scheme: Dream or 
Reality?” South Auckland Courier, Novem-
ber 27, 1968 [page unknown, via Auckland 
Archives]

Tamaki Isthmus now exists, as 
material below sea level was all 
marine deposit, such as sand, 
pulverized shell, and beach 
mud.’128 He goes on to reiterate the 
fact there is a canal reserve of ‘two 
chains in width’129 (40metres)130 
and ‘three-quarters of a mile long 
(1207metres).’131

Taylor’s recommended proposal 
was for a lake at high-tide level 
consisting of two embankments, 
one at Mangere Bridge and the 
other at Panmure Bridge. Both 
embankments were to consist of 
two openings: one being a lock 
for vessels to transition from the 
current tide level to the maintained 
high-tide level of the canal-lake, 

128  Proposed Waitemata – Manu-
kau Canal. 42.
129  Ibid. 42.
130  Taylor also mentions the pos-
sibility of ‘with this material [excavated for 
the canal], and that dredged on either side 
of the isthmus, at least 500 acres could 
easily be reclaimed on the Onehunga 
shore of the Manukau Harbour, which 
would eventually pay the cost of all this 
work.’
131  Canal Project Prods Sleeping 
Giant, Manukau Pictorial, 17th October 
1967. (page unknown due to article cut out 
via Auckland Archives.)

the other being a sluice where 
water could be released to scour 
out the channel leading to the 
embankment.  Taylor concludes 
by mentioning interest from the 
Premier as well as how the canal 
could be achieved progressively; 

for barges, which could then be 
later followed by a larger canal 
for national freight. He makes 
reference to Mr. Napier Bell’s 
report (pre 1900). Bell was 
‘described as one of the leading 
marine engineers in the Southern 
Hemisphere,’132 who suggested 

of tidal water twice each way every 
24 hours [and] that a ditch about 
30 feet wide should be cut through 

132  Otahuhu Borough and District 
Centennial Publication. 10.

the Otahuhu Isthmus down to 
low-water level, so that the tides 
rushing through both ways would 
open and deepen the cut […] to 
prepare it for navigation.’133

Blair’s report outlines the feasibility 
between the two alternate options 
of connection; the Otahuhu 
scheme was to be located on 
the ‘narrow isthmus at Otahuhu, 
which separates the head waters 
of the Tamaki Inlet, on the East 
Coast, from those of the Manukau 
Harbour on the west.’ The Whau 
scheme was proposed at ‘the 
isthmus that divides the head 
waters of the Whau Inlet [New 
Lynn] from the Manukau Harbour, 
near Titirangi.’134

133  Proposed Waitemata – Manu-
kau Canal. 62.
134  Ibid. 1.

VII.  Canal Reserve Additional Research
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These two schemes were part of 
a larger 1840s proposal for an 
Auckland Regional Canal network 
that connected the Kaipara 
Harbour to the top end of the 
Waitemata Harbour, then via either 
the Whau or Otahuhu Canal, to a 
further ‘light draught canal’ through 
Waiuku which was to connect the 
Manukau Harbour to the Waikato 
River.135 Such a network would 
allow a national water freight 
of scows to operate right from 
Whangarei to Taupo [there were no 
hydro schemes along the Waikato 
River at that time]. 

When referring to the Otahuhu 
scheme in 1860, Colonel Moule 
notes with ‘rough approximation’136 

135  Ibid. 6.
136  Ibid. 2.

the contextual complications such 
as tidal difference with regards to 
the need for level water for ease of 
vessel navigation; 

‘It is, however, impossible to get a 
level water way right through at all 
times, as in the cases of the Suez 
and other ship canals. There is 
a difference of about three hours 
in the tide between Auckland 
and Manukau Harbours, and the 
extreme range is about 12 feet, 
consequently, when it is high water 
at the one end of the isthmus it 
is half-tide at the other, and there 
is a difference of about six feet in 
the level of the two waters. Four 
times a day, just for an instant, the 
water would be level right through 
the canal; but as the tide would be 

the other, a difference in the level 
would show immediately, and go 
on increasing at the rate of a foot in 
15 minutes.

The maximum current through 
the canal, due to the difference in 
tides, would be from 5 to 10 miles 
an hour, according to the size of 
the channel and with exception of 
the momentary pause just referred 
to; there would always be a strong 
current either way. […] For this 
reason it would be necessary to 
have a lock…’137 

Blair concludes his report by 
suggesting that the canal be 
designed with a particular use 
in mind. Mr. H. Atkinson of 
137  Ibid. 3.

Grafton Rd. followed with a 
memo to the Auckland Harbour 
Board dated May 1901, with his 
recommendations of pursuing, 
in a private venture between the 
Citizens of Auckland and interested 
parties along the ‘west coast of the 
middle island,’138 the construction 

freight. 

138  Ibid. 6.



252

Waiuku

Wharekawa Marae
(Kaiaua Marae)

Henderson
High School

Hoani
Waititi

K tuku Marae

Kakariki
Marae

Purapura
Pai Marae

Te Kamaka
Marae

Awataha

Ng  Hau
e Wh

Papakura
Marae

ruawharo
Marae

Te Kiri Marae
( maha Marae)

Puatahi
Marae

Te Aroha Marae
(Arap rera Marae)

Te Kia Ora Marae
(Kakanui Marae)

Reweti Marae
(Whititer  Marae)

Umupuia
Marae

Whatapaka
Marae

Tahuna      Marae

Reretewhioi
Marae

Piritahi

Ruämoko
Marae

Te Piringatahi o
Te Maungarongo

Haranui
Marae

Te Taua 
Moana o Aotearoa Marae

Te Atatu Peninsula

Te Henga
/ Bethells

Albany

Manukau

rewa

Clevedon

Kawakawa Bay

whitu

Howick

Kume

Wait kere
Ranges

Hunua Ranges

maha

Warkworth

Te
Hana

Whangapar oa

Waiheke
Island

Little
Barrier
Island

Kawau
Island

Mangawhai

Wellsford

Helensville

Muriwai

Piha

Maraetai

South
Head

H a u r a k i
G u l f

H a u r a k i
G u l f

K a i p a r a
H a r b o u r

K a i p a r a
H a r b o u r

M a n u k a u
H a r b o u r

H a u r a k i
G u l f

0 105 Km

Hauraki
Gulf

Litt le
Barrier
Island

Great
Barrier
Island

Te Pou 
Herenga
Waka
Marae

Ng  
Kete 
W nanga
Marae

Te Poho 
o T maki

Te Unga
Waka
Catholic
Marae

Te Whare 
W nanga o 
T maki 
Makaurau

Western
Springs
College
Marae

Ng  Tapuwae 
o Matao MaraeTe Karaiti te Pou Herenga Waka

Whaiora

Manurewa

Ruap taka
T tahi Tonu

Te Tira Hou

Ng ti tara

Pukaki Marae

r kei 
Marae

Makaurau
Marae

Te Tahawai
Marae

Ng   Wai 
o Horotiu

Tatai Hono
MissionTe 

M hurehure 
Marae

Ngaa  Whare 
Waatea Marae

Te Puea Memorial
Marae

Lynfield College marae
Mt Roskill College Marae

Te Kura Kaupapa 
o M ngere

H mai National School
for the Blind Marae

Colin Dale Park

Central Inset

0 5 10 km

Last Updated: 30/04/12 4:15pm

NOTE – Most of Auckland contains unregistered 
w hi tapu sites. Future investigations in association 
with iwi will be undertaken to begin mapping and 
scheduling.

2.1  AUCKLAND'S M ORI

NOTE - These areas are to be re-specified following 
consultation with iwi and in accordance with 
statutory requirements.
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VIII.  Auckland Plan Maps
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12.3  FUTURE RECREATIONAL AND
         PUBLIC OPEN SPACE AREAS

Maritime recreational use

%

High

Low

Coast to Coast Walkway

Te Araroa National Walkway

Hillary Trail

Volcanic features with public access

Indicative future trail network

Network of walking / cycling trails

Areas to investigate trail networks

Water based trails

Hauraki Gulf Marine Park

Defence land

Department of Conservation

Forest (recreational access)

Council owned open space

Bridle trails

Surfing

Walking

Off road motor biking

Off road biking

Rangitoto
Island

Motutapu
Island

This map is indicative and does not show the full range of recreational activities

Sailing \ boating



258

Hudson River Proposal

Water Wheels: Working 
WaterfrontNew York, NY is a 
“hydroelectric energy generating 
wheels, public green space and 
pedestrian bridge. […] It explores 
the intersection of two powerful and 

environment: infrastructure and 
sustainability. Many post-industrial 
cities throughout the world have 
retreated from their historic 
waterfront edges. This contributes 
to cultural amnesia, loss of contact 
with the natural environment and 
abandonment of the notion of 
waterfront as a place of production. 
The design re-establishes 
these connections by installing 
energy harvesting devices at 

underutilised and derelict piers 
or on permanently moored 
barges. Machinery converts 
the kinetic energy embodied in 

carbon electrical energy. The 
process of this conversion creates 
opportunities for visual excitement 
and communal gathering. As an 
illustration of these principles, 
[they] invented a test case for 
Manhattan in which great water 
wheels would be installed along 
unused piers at the Hudson River 
edge. The energy embodied in 

with the tides every 6.5 hours) 
spins the wheels, generating 
enough electricity to illuminate a 
new system of low-energy LED 

streetlights. These installations 
would provide the electricity 
needed to power all of the street 
lights in Manhattan.”139

139  Ennead Architects, Water 
Wheels: Working Waterfront New York, NY, 
http://ennead.com/#/projects/water-wheels 
(accessed April 26, 2012)

IX.  Hudson River Proposal
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X.  Engineering Calculations: Data Entry Example and Calculations
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New Zealand
Auckland
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Gateway
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State Highway One
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Otahuhu
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South Bank Entry
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Ferry Terminal
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Auditorium
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Precinct Entry_ Canal West
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Glass Box Cafe
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Precinct Cross Section A-A
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Citation_

“This bold piece of architecture provides 
theatrical and didactic advertisement of 
purpose. The scheme proposes not just a 
generative connection between Auckland’s 
two harbours, but also a reconciliation 
of architecture and engineering. In this it 
suggests not only great collaborative works 
such as the Sydney Opera House, but also 
the ambitious infrastructural projects of the 
Victorian Age.”

Judges_
Ian Moore

Bergendy Cooke
David Sheppard
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Precinct Plan
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Precinct Exploded Axonometric
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NZIA Graphisoft Student Design Awards Exhibition 2012


