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Preface

This design investigation looks within two factors that were 
considered into the final development of the body work. Firstly 
a personal attachment to the small township of Bluff, Southland 
being my home area, and the concern for its future. Secondly to 
revealing the unknown characteristics and benefits of the isolation 
of its environment, bringing Bluff closer to the stars.

Preface
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Abstract

Bluff, a small industrial fishing township, situated at the spit of the 
southernmost point of New Zealand stands isolated and desolate. 
A place that is static in time, with an uncertainty of the township’s 
future in relation to industries being threatened with closure. 
This project speculates the unknown outcomes of the inevitable 
closure of Tiwai Smelter and the impact it will have on the town’s 
future. It investigates this proposition to develop a methodology 
to represent site through drawing and how architecture can play a 
vital role for the people to reconnect to their environment.

Site is employed as an active agent across scales to construct 
three different architectural perspectives, each increasing in scale 
and complexity. These three experiments are an installation, 
observatory dwelling and finally a reimagined Bluff township as, 
Space Port City. Through the Installation, based off site, specific 
objects transform and create new possibilities that are tested 
through to the domestic scale. From the experimental research 
tests the proposed outcomes of the final design activate the site 
becoming New Zealand’s first Space Port, reinvigorating the 
isolated landscape. The three design tests recognise the process 
of site thinking, communicating and enabling the public to fully 
engage with their peripheral context.

Figure 1.02 Concept axonometric 
of Control Center.
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Introduction

Bluff the small port town situated at the spit of the southernmost point of 
New Zealand stands isolated and desolate. The identity of Bluff has always 
been defined by its relationship with being the final southern destination 
of New Zealand; visitors only arrive to view the yellow sign post that 
points to other destinations they would rather be. The township is losing 
its disconnect with its New Zealand identity as the economic changes 
regarding the unknown outcome of the inevitable closure of Tiwai Smelter 
and the impact it will have on the future of the township are anticipated. 

This thesis develops an understanding with the act of drawing to understand 
the important site aspects of the Bluff township and its peripheral context. 
The thesis develops a speculation into the future of the closure of Tiwai 
smelter and how Bluffs reaction to the economic changes will unfold to 
assemble a resilience of creating a new identity for the site. Bluff ’s qualities 
of isolation play a vital role in this design led research to represent the site’s 
identity through the architectural methodology of drawing. 

1 - Introduction

Figure 1.05 Map indicating the 
surrounding landscape and waters 
edge around the Bluff township.
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Scope

The scope falls within three design chapters that deal with three scales 
increasing with size and complexity; the installation, domestic and public 
scale. These three design chapters are named:

Part 1: Speculative Dredge

Part 2: Observatory Dwelling 

Part 3: Space Port City 

These three design chapters will create a body of work that looks into 
speculative architecture that doesn’t deal with political influences, council 
planning or monetary concerns. This design led research will question “how 
can the isolated site of Bluff be a catalyst for architecture?” 

1 - Introduction

Figure 1.06 Concept of Public 
Wharf.

<<<
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1 - Introduction

Method

The design led research will be focusing on the methodology of “research 
for design” where the thesis focuses on 75% design and 25% writing. 
Three scales shape the design investigation through an iterative process of 
experimental drawing and modelling photography. Jane Rendall suggests, 
“in much design research the process operates through generative modes 
producing works at the outset that may then be reflected upon later” 
(Rendell 117). As reflected by Jane Rendell, the research will be developed 
through design process, structured to be set out in three experiments, each 
increasing in scale and complexity. These scales in order are:

- Installation

- Domestic Scale

- Public Scale 

This methodology learns from one another creating an iterative process 
to reveal distinct architectural qualities expressing a sense of place for the 
isolated site of Bluff. A “narrative” is formed to imagine future occupation 
of Bluff as a Space Port. 

The methodology allows for unexpected findings throughout the process 
of installation to public scale, through the method of drawing upon one 
and the other. Perry Kulper supports this methodology suggesting that, 
“interests can be derived through graphic exploration, and breeding latent 
and unpredictable opportunities,  then visualised and capitalised upon 
towards design speculations” (Kulper 59). Through a set of “drawing out 
site”, Kulper suggests that through experimental drawing and modelling 
can be a strength in exploring identity of place.

Figure 1.07 Photographs of the 
drawing process through the three 
scales, contributing to the body of 
work.

<<<
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Thesis Structure

The structure of this thesis aims to construct a body of work 
through the design-led research. The following describes the 
content of the nine chapters that make up the body of work.

01: First chapter, introduction; outlining design objectives, scope 
and design methodology.

02: Second chapter, theoretical context; examples critically engaging 
two themes, site, drawing and discussing them with the built form.

03: Third chapter, case studies; providing four architectural case 
studies. The projects are all studied with the three proposed scales 
and their influence on the thesis. 

04: Fourth chapter, fieldwork / site analysis; looks into the study 
of Bluff and the surrounding Southland region with studies of 
certain redundant, or soon to be, sites around the township.

05: Fifth chapter, installation; looks into constructing a 1:1 
installation that activates site at a human scale.

06: Sixth chapter, domestic dwelling; research into an isolated 
redundant island and activating the space through an observatory.

07: Seventh chapter, public scale; increasing in complexity to a 
proposed space port activating the surrounding peripheral Bluff 
context. 

08: Eighth Chapter, Vol 2; is a narrative that is represented in the 
form of post cards bringing the public scale back to the human 
scale.

09: Ninth Chapter, design discussion; critically discusses the final 
design outcome of the full body of work.

1 - Introduction

Figure 1.08 Diagrams showing 
the process of the three changes 
in scale, that make up the overall 
design tests.

<<<
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Theoretical Context

Chapter 2.0

Figure 2.01 Bernard Tschumi Points 
Lines and Surfaces of an urban 
form. 1994.

<<<
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Figure 2.02 A cinematic promenade 
of frames and sequences with 
architecture relating to site. 1994. 
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Discussing Site and Drawing 
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Introduction 

This chapter outlines a literary background for this design led 
research. The literary background discusses two themes against 
the theoretical view of architecture, site and drawing. These two 
distinct concepts discuss and establish a literary context for how 
architecture engages with the idea of place. Because of the large 
scope of this thesis, three architectural theorists and writers will be 
discussed; Vittorio Gregotti, Bernard Tschumi and Smout Allen. 
The chapter then concludes how representation of site thinking 
can be put in place to think about the peripheral concept of site. 
The paragraphs are as follows: 

- Architecture and Site

- Site and Drawing 

- Drawing, Architecture and Site

Architecture and Site 

Italian architect Vittorio Gregotti calls attention to the importance 
of the relationship between architectural form and site. One 
predominant idea of this thesis is the revealing characteristics 
of place identity through architectural form. Gregotti undertook 
a “morphologic approach” to study the utilisation of context; 
constructing the built within a context (Isenstadt 162). Gregotti ’s 
idea of “Building Site” informed the development of an architecture 
and context, through the process of modification and converting 



Figure 2.03 The Geofluidic 
Landscape, showing buildings 
relation to landscape. 2007.

<<<
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place into architecture (Gregotti 342). Gregotti states that an 
awareness of a landscape as an “ensemble” allows a designer to 
conceive a place as a “system of relations and distances, as the 
measurement of intervals rather than isolated object ” (Gregotti 
342). Revealing the special characteristics of the site other 
than the “isolated objects” architects can modify and generate 
architectural interventions that relate specifically to site revealing 
special characteristics. 

Site and Drawing 

Tschumi views site and drawing as complimentary to one another, 
that it is important to the characteristics of an architectural 
project. Tschumi’s strategies and devices to a project begin by 
“identifying the space” and than drawing upon “movement as a 
mode of analysis” (Tschumi 12). The project, The Parc de la Villete 
(1982) identifies the context of the northeast corner of Paris, 
incorporating a variety of drawing devices, “superimpositions, 
juxtapositions and permutations” to organise a complex territory 
generating revitalisation to the specific context (figure 2.01) (12). 
Tschumi also implements upon the drawing concept of, “vectors.” 
The word vector contains an abstract meaning of movement. 
Vectors are used as “major organising devices” (12) as a landscape 
or infrastructure. Tschumi establishes that the characteristics of 
drawing “flows instead of places, and forces instead of forms.” 
Viewing drawing as vectors proposes dynamic strategies for 
revealing special characteristics in site instead of the opposed 
static relationships with the context.

Drawing, Architecture and Site

Mark Smout and Laura Allen employ the three aspects of drawing, 
architecture and site through their landscape architectural work. 
Their work is always attuned to landscape “issues of time, 
duration, weather and weathering” (Smout Allen 4). Smout Allen 
understand the specific site they are designing for where they 



Figure 2.04 Lebbeus Woods 
drawing manifested from energy. 
1985. 

<<<
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“introduce more vegetal variety into the sites and use the byproducts 
of their growth to drive aspects of the building” (4). Smout Allen 
draws upon site specific characteristics, using them as a driving 
aspect to create an understanding of the genius loci of the site (4). 
One of the design cases Smout Allen applies to their projects is 
the notion of restless drawing. Smout Allen expresses this concept 
as “a unique response to the augmentation of architecture and its 
prevailing relationship to the restless landscape” (Smout Allen 7). 
To examine the restless landscapes, Smout Allen incorporated the 
role of drawing in “two and three dimensional examinations of 
site, behaviour, and events, rather than purely representing notions 
of static space and material” (7). Through the iterative process of 
drawing site Smout Allen creates an awareness to the changing 
landscapes. Incorporating the surface of the paper and testing the 
drawing of special characteristics, reveals dynamic answers to site.

Conclusion

The writers that are discussed throughout this chapter all 
investigate the two themes of drawing and site in contrast to 
the notion of the built form. Smout Allen, Bernard Tschumi 
and Vittorio Gregotti all contribute to the understanding of 
site, drawing and its characteristics. The idea of site and place 
encompasses architecture; providing the opportunity to reveal 
qualities through built form. This research applies the method 
of Smout Allen and Bernard Tschumi’s drawing techniques to 
employ a sense of place within the built form. 
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Case Studies

Chapter 3.0

Figure 3.01 Inhabiting the Horizon 
and Shape Recognition: Where 
things Fly Up and Outward. 2007.

<<<
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 3 - C
ase Studies

Introduction

This chapter outlines the critical investigation into architectural 
case studies. The four designs will be analysed and reflected upon 
throughout the scale shifts of the design chapters.

The case studies are as follows:

1. Drawing Uncertainty, Nat Chard

2. The Retreating Village, Smout Allen 

3. Ballistic Instruments, Smout Allen 

4. Computer City, Dennis Crompton / Archigram 

The case studies will discuss two themes of site and drawing. 
These two themes convey a strong presence in the thesis design 
work, where they will help influence the final outcome.

Figure 3.02 Drawing Uncertainty, 
Nat Chard. 2007.
Figure 3.03 The Retreating Village, 
Smout Allen. 2005.
Figure 3.04 Ballistic Instruments, 
Smout Allen. 2006.
Figure 3.05 Computer City, Dennis 
Crompton/Archigram. 1964.

<<<



020

Sp
ac

e P
or

t C
ity



021
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Drawing Instruments 

Nat Chard

2007
Description:
Designed by Nat Chard, drawing instruments is a drawing 
machine performative installation. The installation expands from 
a set of instruments that reveal uncertainties with modes of light 
and shadow, folding picture planes and projecting paint. These 
forms of uncertainties create a series of drawing pieces where 
collision between the picture plane and the paint results in a 
splatter (Chard 46).

Site:
Chard’s drawing instrument one (Figure 3.06) plays with 
indeterminacy of picture plane that consists of a series of folding 
plates that twist and adjust a map of Copenhagen, viewing it in 
different angles. The instruments purpose was to photograph the 
city by viewing the folds from oblique angles, represented by the 
picture plane (Chard 44). 

Drawing: 
Nat Chard’s drawing instruments is reliant on the outcome of 
the uncertainty of the drawn image. The drawing instrument has 
a figurative presence as a typical architectural model while the 
other has the drawing mode of the performance through certain 
outcomes of the thrown paint. Chard says the pleasure of the 
medium is “that the accumulation of paint on the drawing pieces 
builds a memory of how the architecture has been inhabited 
previously.” He suggests the possibility of architectural spaces 
could emerge from particular events of the drawing (Chard 50).

Conclusion:
Drawing instruments demonstrates how an existing picture plane 
of a site can be reinterpreted as an abstract drawing to create 
uncertain outcomes. This case study builds memory through 
drawing and creates an active, playfully perceived representation 
of site as the final drawing outcome. 

Figure 3.06 Nat Chards drawing 
Instrument and a matrix of the 
unexpected outcomes of the paint 
throwing in action. 

<<<
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Description:
Designed by Laura and Smout Allen, the retreating village is a 
drawing project that investigates resilience for the coastal village 
of Happisburgh in North Norfolk, effected by coastal erosion. 
This design looks at a speculative drawn method to save the 
village from collapsing into the sea. The project questions whether 
vulnerable territories can remain occupied by man, and if so, how 
this occupation might manifest (Smout 5).

Site:
Site is considered the main driver for the project as Smout Allen 
applies site thinking as a response to the issues of coastal erosion 
and how architecture can overcome this. Because of the constantly 
disintegrating earth, the houses respond through a kinetic structure 
that moves on rails to escape the failing cliff side (Smout 16).

Drawing:
The representational method utilised drawings at multiple view 
points to emphasise the disintegration of the cliff falling into 
the water. Smout Allen incorporates sketchbook studies (figure 
3.07) to understand the specific site problems. In response to the 
architecture losing ground to the sea Smout Allen draws abstractly, 
adding to the sense of the site (Smout 16) (figure 3.07). 

Conclusion:
This scheme significantly demonstrates site’s relationship with 
drawing by establishing an iterative design process of a sketchbook 
that responds to site. Fundamentally the retreating village 
responds to form finding by means of experimental drawing of 
the surrounding site conditions.

Figure 3.07 Selected drawings from 
the retreating village, Top, sketch 
book studies, bottom, Cliff elevation 
of the houses. 

<<<

The Retreating Village 

Smout Allen 

2005
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Description:
This project explores a series of ballistic instruments, shoot 
vertically, momentarily occupying the space between the sky 
and the ground. Each deploys at a given height and speed. The 
instruments enable and examine the apparent depth of the horizon 
through visual recognition of shape, shine, shadow and silhouette 
(Smout 45).

Site:
The ballistic devices explore site by creating a triggered split 
second spatial event, revealing the nature of the sites which they 
temporarily occupy. The conceptual playfulness of the ballistic 
devices specifically activates sites with flat horizons, which creates 
a performance.

Drawing:
The ballistic devices are observed as a drawing that is constructed 
in the horizon as the canvas. For example, the “glint ” ballistic 
momentarily flattens the three dimensional space between 
foreground and back ground by creating an instant flash while 
the ballistic is in the air (Figure 3.08). this creates a drawing that 
plays with the perception of three dimensional space (Smout 49).

Conclusion:
Smout Allen takes an alternative approach to activating space 
and site through playfully drawing in the horizon with ballistic 
devices. The project exemplifies how certain site condition with 
flat horizons can become an active agent within site itself. 

Figure 3.08 Experiments from 
the project Ballistic Devices, 
Top, Curated Ballistic rocket 
instruments, bottom, The proposed 
drawn outcome of inhabiting the 
horizon. 

<<<
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Ballistic Instruments 

Smout Allen 

2006
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Description:
Computer City is an illustration drawn by Peter Cook’s colleague 
Dennis Crompton. This drawing was to seen to compliment Peter 
Cook’s drawings of Plug In City (figure 3.09), but envisioned “as 
a diagram of the systems that would let Plug In City work”(Sadler 
21). Computer City illustrated the city as a network of flows - 
flows of traffic, goods, people and, above all, information (Sadler 
21).

Site:
The representation of the drawing shows no site context within 
Computer City. However Computer City ’s drawing aesthetic is 
heavily concerned with specific objects or architectural networks 
that accompany high amounts of data. The drawing represents 
data specific objects such as diodes and electrical sub-stations, 
giving the computer city its own “data” context. 

Drawing:
Computer City is viewed as a diagram drawn in abstract space. The 
diagram is drawn to be reminiscent and an abstract representation 
of a system of underground railways that move through the 
spectacle of data cables hanging above. 

Conclusion:
The structural architectural idea from Dennis Crompton’s drawing 
of Computer City further illustrates the future importance of 
information flow within urban spaces. The aesthetic of Computer 
City is influenced by its immediate peripheral site environments 
of data flow. This establishes an interconnected design that 
illustrates as one urban environment.

Figure 3.09 Selected drawings from 
Archigrams Plug In city, Bottom, 
Image of Dennis Crompton’s 
Computer City, further study into 
Plug In City. 

<<<

Computer City, (Plug-In City)

Dennis Crompton / Archigram 

1964



028

Sp
ac

e P
or

t C
ity

1545 6 8 2016



029

4 - Field W
ork / Site A

nalysis

Site Analysis / Fieldwork Study

Chapter 4.0

Figure 4.1 Photo of Favoux Strait 
looking west towards Fiordland.

<<<
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Introduction

This chapter examines Bluff and the wider surrounding Southland context, 
bringing out special qualities and characteristics of the site. Bluff is a small 
township situated 28 km south of Invercargill; the southern most tip of 
New Zealand. Bluff has been selected for this thesis testing ground for the 
speculative reaction to the uncertain closure of Tiwai Smelter. The large 
cost of running the smelter has led to threats of Tiwai closing (Smellie, 
2016). Housing 3000 jobs, the loss of the Tiwai Smelter would cause a 
negative economic impact on Bluff and the peripheral surrounding context 
of Southland. This chapter will research into the redundant surrounding 
sites and the now closed Tiwai. This investigation will look into special 
characteristics of Bluff and find opportunities to create an alternative for 
the built environment if the Smelter was completely lost. 

This chapter first studies the site of Bluff within the regional context. 
The fieldwork then goes into more detail of the selected inquired spaces 
surrounding Bluff, aiming to create a platform for catalysing architecture 
drawn from site. 

Figure 4.3 The Southland plains 
with the outline of the Fiordland 
mountains in the distance A 3D 
representation of the outline of the 
Bluff townships relationship with 
the topographical hill scape. 

<<<
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Bluff Township

BLUFF, SOUTHLAND

Site Analysis / Fieldwork Study

4 - Field W
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1505 6 8 2016

Figure 4.2 Photo looking South 
towards the township of Bluff, 
and Tiwai wharf and smelter, with 
the the peripheral landscape and 
coastal edge that surrounds Bluff.
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Figure  4.04 Wide angle camera on NASA’s Cassini 
capturing Saturns rings and our planet Earth and its 
moon in the same frame, taken 1.5 billion kilometres 
away. NASA. July 19, 2013.
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Latitude 51.6°  North

Equator 0°

Latitude 51.6° South 0°

Kennedy Space Center 28.52° North

Bakiour Cosmodrome  45.97° North

Space Port City  46.35° South

MARS 
DISTANCE
from Earth

225 Million 
Km

MOON 
DISTANCE
from Earth

384,000
Km

VENUS
DISTANCE
from Earth

261 Million
km

Figure 4.5 New Zealand’s context 
within the southern hemisphere 
in relation to other celestial bodies 
and the International Space 
Station.
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Figure 4.6 Outline of New 
Zealand and Bluffs location 
within the context of NZ. 
Diagram of the scale of the 
vertical atmospheres of Earth. 
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CODE //A_01

CODE //A_02 CODE //A_03

SOUTHLAND, NEW ZEALAND
1. Bluff
2. Invercargill
3. Gore
4. Catlins Forest Park
5. Fiordland National Park

6. Te Anau
7. Riverton
8. Manapouri
9. Tuatapere
10. Stewart Island

CODE //A_01

CODE //A_02

CODE //A_03

46°04’35.6”S 168°03’30.5”E

46°12’22.4”S 167°55’54.2”E

46°27’10.3”S 168°14’33.5”E

Figure 4.7 Bluffs relationship 
to the surrounding Southland 
context.

Figure 4.8 Aerial of the Southland 
plains looking west to Fiordland.

Figure 4.9 Aerial of the relationship 
between the coastal edge and the 
Southland plains.

Figure 4.10 Aerial over Foveaux 
strait, looking west towards River-
ton. 
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CODE //B_01

CODE //B_02

CODE //B_03
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CODE //B_03

CODE //B_02

CODE //B_01

45°20’15.9”S 167°38’43.3”E

45°11’06.6”S 167°42’42.4”E

45°28’00.6”S 167°10’19.3”E

Figure 4.11 Photographs of 
the Fiords in Deep Cove and 
Manapouri, the landscape where 
Tiwai smelter gets its energy 
from. Diagram of the heights of 
the fiords, sliced through multiple 
sections of the fiords. 

Figure 4.12 Photograph of the fiords 
in Deep Cove.

Figure 4.13 Photograph of the 
grand scale of the fiords in Milford 
sound

Figure 4.14 Photograph of the 
grand scale of the fiords in Milford 
sound
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CODE //C_01

CODE //C_02

CODE //C_03

The Line 

Bluff ’s link with Fiordland National Park comes from the transmission lines 
that reach from Manapouri hydro station, across the fiords, through the plains 
to the final destination of Tiwai Smelter. With the demand of 570 MW, Tiwai 
Smelter incorporates one third of the total electricity consumed in the South 
Island, equivalent to around 680,000 households (Devlin, Mccarthy).

CODE //C_01
45°31’17.3”S 167°16’45.0”E

Figure 4.15 Map showing 
the electricity moving from 
Manapouri hydro station 
following the Line to Tiwai 
Smeltor. Tiwai road with large 
Pylons delivering electricity to the 
aluminium smelter.

Figure 4.16 Manapouri Hydro 
Station
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CODE //C_01

CODE //C_02

CODE //C_03
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CODE //C_02

CODE //C_03

46°33’00.1”S 168°25’39.2”E

46°35’28.6”S 168°23’00.4”E

Figure 4.18 Photograph taken of 
Tiwai Smelter from a distance

Figure 4.17 Tiwai road with large 
Pylons delivering electricity to the 
aluminium smelter.
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INVERCARGILL

46.4132° S, 168.3538° E

Population

50,328

Figure 4.19 Map of Invercargill, 
showing the relationship between 
the city and the rivers edge. 28 km 
North of Bluff. 
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BLUFF

46.5996° S, 168.3457° E

Population

1,788

Figure 4.20 Map of Bluff and its 
township relationship with the 
surrounding landscape and waters 
edge. and the relationship of state 
highway 1 reaching the end of 
New Zealand. 
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FOVEAUX
STRAIT

46°44’09.9”S 168°16’49.0”E

Foveaux Strait

1. Dog Island
2. Ruapuke Island
3. Green Island
4. Bird Island

5. Edwards island
6. South Island
7. Ulva Island 
8. Stewart Island

Figure 4.21 Map of Foveaux 
Strait showing its relationship to 
the mutton bird islands. Figure 
4.13 Boat diagrams of Bluff oyster 
Fleet  and Cargo Ships for Bluff 
Port and Tiwai Wharf.
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STEWART
ISLAND,

OBAN
46.9973° S, 167.8372° E

Population

387

Figure 4.22 Map of Stuart Island, 
and the township of Oban. Figure 
4.14 Outline of Stuart Island seen 
from Bluff.
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Code //D_05 

Code //D_03 

Code //D_02 

Code //D_01 

Code //D_04 

SPACE PORT CITY 

ISLAND 
DWELLING

The Sites on Inquiry

The second stage of the fieldwork study is focused on the specifics of Bluff ’s relationship with important areas of interest 
that are redundant or have an uncertain future due to economic changes. These existing infrastructures will be visually 
recorded and analysed to offer an understanding of their built form and design language of the specific sites. The site’s 
architectural forms will be unfolded and analysed to understand future treatment of the sites. The 5 sites of inquiry:

1. Bluff Port, Code //D_03
2. Bluff Township, Code //D_12
3. Ocean Bay Freezing Works, Code D_05
4. Dog Island, Code //D_01
5. Tiwai Point, Code //D_04



047

Code //D_05 

Code //D_03 

Code //D_02 

Code //D_01 

Code //D_04 

SPACE PORT CITY 

ISLAND 
DWELLING

4 - Field W
ork / Site A

nalysis

Figure 4.23 Map of Bluff 
township and the surrounding 
context, with highlighted areas of 
design enquires and analysis. 
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Code //D_01 Code //D_04 Code //D_02 

Code //D_03 

Code //D_05 

Figure 4.24 3D perspective 
topographical map analysing 
weather patterns through the 
Bluff context. 
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Code //D_01 Code //D_04 Code //D_02 

Code //D_03 

Code //D_05 

4 - Field W
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Code //D_04 Code //D_02 

Code //D_03 

Code //D_01 

WEATHER
BLUFF

46.5996° S, 168.3457° E

Sunshine Hours Mean Annual 
1600

Rainfall mm Mean Anual 
1111

Temp Extreme Max 
32.2

Temp Extreme Min
-9.0
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CODE // D_01 

DOG ISLAND BLUFF TOWNSHIP BLUFF PORT

46°39’03.0”S 168°24’35.4”E 46°35’55.2”S 168°20’32.6”E 46°35’27.6”S 168°19’54.7”E
CODE // D_02 CODE // D_03

Zoom ins

The zoom ins of the inquired sites investigates site 
and the built form through diagraming and reveal 
the complex character, topographical and built 
architectural forms of the sites. 
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BLUFF PORT

46°35’27.6”S 168°19’54.7”E
CODE // D_03

TIWAI SMELTER OCEAN BAY FREEZING 
WORKS

46°35’21.6”S 168°23’09.9”E 46°35’34.5”S 168°18’37.6”E
CODE D_04 CODE D_05

4 - Field W
ork / Site A

nalysis

Figure 4.25 Overview of the 
Analysis of built form and site 
context highlighted areas of 
design enquiry.
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CODE //E_01

46°36’43.4”S 168°21’35.6”E

CODE //E_03

46°36’47.9”S 168°21’26.5”E

CODE //E_05

46°36’54.8”S 168°20’18.9”E

CODE //E_02

46°35’24.2”S 168°18’29.7”E

CODE //E_04

46°35’21.1”S 168°18’32.0”E

CODE //E_06

46°35’47.8”S 168°20’07.7”E

Figure 4.26 Pilot Station

Figure 4.27 Fishing Shed

Figure 4.28 Bluff signpost 

Figure 4.29 Bluff Ship graveyard.

Figure 4.30 vantage point on top of 
Bluff Hill.

Figure 4.31Bluff Port.
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BLUFF

D_01

D_02

D_03

D_04

D_05

D_06

PORT

TOWNSHIP

4 - Field W
ork / Site A

nalysis

Figure 4.32 Map outlining the 
township and port in relation to 
the waters edge.
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D_06

CODE // D_03

46°35’27.6”S 
168°19’54.7”E

BLUFF PORT
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Status: In Service

1. Container Servicing Pad

2. Dry Warehouses

3. Island Harbour Access Bridge

4. Wood Chip Stock pile

5. Log Storage

6. Dry Dock

7. Vacant Land for Development 

8. Bulk Liquid Storage Facilities 

9. Administration Building

Figure 4.33 Aerial satellite photo of Bluff 
Port. 
Figure 4.34 Elevation drawing of Bluff Port. 
Figure 4.35 aerial photograph of Bluff Port 
in relation with the township. 
Figure 4.36 plan drawing of the Port with 
the taxonomy of parts that construct the 
built form.
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CODE // D_05

46°35’34.5”S 
168°18’37.6”E

OCEAN BAY FREEZING 
WORKS
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Status: Redundant

1. Meat Work Warehouses

2. Water Storage
Figure 4.37 Aerial satellite photo of the 
freezing works. 
Figure 4.34 Elevation drawing of the 
freezing works. 
Figure 4.38 Aerial photograph of the 
freezing works at the neck of the bluff. 
Figure 4.39 Plan drawing of the freezing 
work with the taxonomy of parts that 
construct the built form. 

<<<
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CODE // D_01

46°39’03.0”S 
168°24’35.4”E

DOG ISLAND
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Status: Redundant
(Lighthouse automated)

1. Lighthouse

2. Dwelling 1

3. Dwelling 2

4. Dwelling 3

5. Boat Shed 

6. Airstrip 

7. Workshop

Figure 4.40 Aerial satellite photo of Dog 
Island. 
Figure 4.41Elevation drawing of Dog 
Island. 
Figure 4.42 Aerial photograph of Dog 
Island. 
Figure4.43 Plan Drawing of Dog Island and 
the Taxonomy of parts that construct the 
built form. 
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CODE // D_04

46°35’21.6”S 
168°23’09.9”E

TIWAI POINT
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Figure 4.41 Aerial Photograph of Tiwai 
point. 
Figure 4.42 Elevation drawing of Tiwai 
smelter. 
Figure 4.43 Aerial photograph of Tiwai 
smelter looking south. 
Figure 4.44 Aerial photograph of Tiwai 
smelter looking North. 
Figure 4.45 News paper article of business 
opportunities in New Zealand for a space 
industry. Sunday Star Times, 2016. 
Figure 4.46 News Paper article of a facility 
out of Bluff in the awarua plains that tracks 
rocket flight paths. Southland Express, 2013. 
Figure 4.47 Photo of rocket tracking facility. 
Venture Southland. 
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Figure 4.48 Plan drawing of Tiwai Smelter 
and the Taxonomy of parts that construct 
the built form. 
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Status: Uncertain

1. Tiwai wharf

2. Pot Rooms 

3. Smelter Chimney 

4. Electrical Pylons

5. Storage

03

04

01

01
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Site Experiment 1: 

First initial test of new options for replacing the abandoned Tiwai Smelter. The 
objects of the former smelter construct a new structural identity for Bluff.



065

4 - Field W
ork / Site A

nalysis

Figure 4.49 Early form 
experiments constructed from 
the taxonomy of parts from the 
unconstructed Tiwai Smelter. 
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Conclusion

In my final analysis, special characteristics of Bluff ’s environment were 
revealed through the recording of field work. Bluff ’s separation and distance 
from the surrounding Southland context brought out the interesting and 
special qualities of the site. The desolate fabric of Bluff creates low air traffic 
and radio transmissions, a perfect vantage point for tracking rockets (Figure 
4.47). The analysis of the isolation and certain architectural aspects gave this 
thesis research a beginning point for constructing architecture in response 
to field work study that will be outlined in the design chapters.

4 - Field W
ork / Site A

nalysis

Figure 4.50 Axonometric of the 
experiment site form over looking 
out overtop of the Bluff township. 
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Figure 4.51 Diagram of rocket 
trajectories mixed with bluff site 
drawings. Figure 4.52 Design 
chapter Diagram.
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DESIGN TESTS
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Figure 5.01 Drawing set of design 
process for installation scale.

Figure 5.02 Diagram symbol plan 
of the Installation.

<<< <<<
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INSTALLATION

- SPECULATIVE
DREDGE

PART //01
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SPECULATIVE DREDGE

46°35’27.6”S 168°19’54.7”E
// C_03

1646 6 12 2016



073

Introduction

Design for this thesis began with the investigation of how a site specific 
instrument is able to receive site and its environment around it. A 1:1 scale 
installation is constructed, inspired by site specific tectonics from Bluff 
and the mechanical inert juxtaposing objects. The inert objects are then 
influenced by mechanical machinery to create a kinetic based installation, 
operating as a machine that changes and draws the site around it. 

The 1:1 scale installation is constructed from the digital to create a aesthetic 
influenced by the site specific sampling, further examining the kinetic 
machine system fabricated to built form. 5 - Installation

Figure 5.03 Photograph of the 
fishing boats berths with Tiwai 
Smelter in the background.  

Figure 5.04 3D representation of 
the fishing boat berths.
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Figure 5.05 Design chapter 
diagram.

<<<
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The installation applies site specific sampling from various tectonics. The sampling 
creates mechanical features, as well as architectural qualities from it. 3D cad technics 
from the parametric system Grasshopper create a kinetic machine in digital space that 
can be tested multiple times to create site specific drawings. 

The installation is further tested through building a 1:1 scale model of the speculative 
dredge, examining its spatial qualities with the body and the subsequent results viewed 
through photography.

Method

5 - Installation

Figure 5.06 Elevation drawing of 
a oystering boat. 

<<<
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The site specific dredge operates to tow 
along the bottom of the sea by a fishing boat 
in order to collect oysters. It is constructed 
from heavy steel frame in the form of a 
scoop. The frame is covered with chain mesh 
acting as a net. 

The mast is utilised for sailing vessels, 
constructed with rope and canvas- 
influencing the manipulation of surface for 
the installation. 

Dedge

Figure 5.07 Matrix exploration 
into site specific forms and objects 
for the Bluff region, a sail boats 
mainmast and a mechanical 
system of a oyster dredge.
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A hinged surface in the trailing edge of an 
airship wing is operated to control the lateral 
balance and manoeuvring purposes. This 
influenced the design for the hinged kinetic 
system of the installation.

Ai leron 

5 - Installation

Figure 5.08 Matrix exploration 
of studies into the kinetic 
mechanical system of a aileron. 
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Figure 5.09 Series of drawing exploration 01 
into the concept, manipulation of surface.
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MECH /0 1
 

INSTALLATION 

5 - Installation

Fabric Manipulation Tests

Figure 5.10 further development in the drawing 
exploration to create a mechanical system a 
drawing machine that generates forms.
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Installation Exploration

The following matrix outlines 
the previous experiments 
into site objects to abstract 
form and influence the 
creation of a drawing 
machine that is built from 
site specific objects. Mixing 
the structure of an oyster 
dredge, the mechanical 
system of an aileron and 
the surface aesthetic of 
the canvas on a mast, the 
final drawing machine was 
formed. 
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5 - Installation
Figure 5.11 3D computer model 
exploration from previous 
mechanical system exploration to 
create a final outcome of a fabric 
manipulation machine based off 
site specific objects. 
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Figure 5.12 Perspective render of 
the installation for site context 
and human scale Figure 5.10 Axo 
diagram for how the mechanical 
system trays work.

<<< <<<
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5 - Installation

Figure 5.13 plan diagram of the 
of the kinetic mechanical system. 
Plan render of the installation of 
the position it is seen through, 
and occupied with. 

<<<<<<
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The machine reads the picture 
planes that are input into the 
machine.

DIGITAL TESTS

INPUT

MACHINE

OUTPUT

INTERPRETATION

The machine turns the certain 
nodes to move closer or 
further away, mimicking the 
topographical lines of the 
particular site that is input. The 
machine is parameterised for 
each individual 20 nodes, each 
node manipulating the overall 
front facing surface. 

The output of the surface is 
created from the parameter 
inputs of the machine.

The users drawing interpretation 
of the formulated surface that is 
created by the machine. 

This section will follow five digital 
experiments of the parameterised 
installation. The installation will 
test the certain inputs studied in 
the fieldwork chapter to inform 
an outcome for the sites. 
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Dog Island

CODE // C_01

46°39’03.0”S 
168°24’35.4”E

TEST
5 - Installation

<<<

<<<
Figure 5.14 Explanation of how the 
installation works digitally through a set of 
parameters.

Figure 5.15 Digital Installation test 01 for 
Dog Island 01.

Perspective
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Bluff Township

CODE // C_02

46°35’55.2”S 
168°20’32.6”E

TEST Perspective

<<<

Figure 5.16 Digital Installation test 02 for 
Bluff Township 02.
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Perspective

Bluff Port

CODE // C_03

46°35’27.6”S 
168°19’54.7”E

TEST
5 - Installation

<<<

Figure 5.17 Digital Installation test 03 for 
Bluff Port 03.
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Tiwai Smelter

CODE // C_04

46°35’21.6”S 
168°23’09.9”E

TEST

Figure 5.18 Digital Installation test 04 for 
Tiwai Smelter.

<<<

Perspective
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Ocean Bay 
Freezing Works & 
Boat Graveyard

CODE // C_05

46°35’34.5”S 
168°18’37.6”E

TEST
5 - Installation

Figure 5.19 Digital Installation test 05 
for Ocean Bay Freezing Works & Boat 
Graveyard.

<<<

Perspective
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46°35’55.2”S 168°20’32.6”E 46°35’55.2”S 168°20’32.6”E

/01 // /02 //
Figure 5.20 The series of digital 
installations to show the unexpected 
comparisons of each manipulated 
surface.
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5 - Installation
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Roof of the dredge, 3 mm 
plywood, laser cut to specs. 
500mm x 250mm

Tray 5, 3mm plywood, laser 
cut to specs, 513mm x 371mm.

Tray 4, 3mm plywood, laser 
cut to specs, 575mm x 379mm.

Tray 3, 3mm plywood, laser 
cut to specs, 600mm x 321mm.

Tray 2, 3mm plywood, laser 
cut to specs, 605mm x 331mm

Tray 1, 3mm plywood, laser 
cut to specs,  656mm x 403mm

1031mm x 12mm pine. x 2

416mm x 40mm, 5mm 
plywood. Nailed and glued 
into place. x 2

121mm x 40mm, 5mm 
plywood. Nailed and Glued 
into place. x 2

491mm x 40mm, 5mm 
plywood. Nailed and glued 
into place. x 2

219mm x 40mm, 5mm 
plywood. Nailed and glued in 
place. x 2

70mm x 205mm, 5mm 
plywood. Nailed and glued in 
place. x 2

1045mm x 12mm pine. x2

Brown yarn looped into kinetic 
dowel and hinge system. 

585mm x 12mm pine, 
threaded through the trays. x 4

20mm x 670mm dowel 
threaded through plywood.

985mm x 30mm bent pine to 
meet in middle. x 2

3 mm plywood laser cut brace, 
M 5 10mm Nut and Bolt.
Kinetic movement system, 2 
x 5mm golden coated hinge 
screwed into 4mm dowel, 
glued into 150mm x 4mm 
vertical dowel.

EXPLODED AXO

Figure 5.21 Exploded axonometric 
construction drawing explaining 
materials and specific connections for 
fabrication.
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5 - Installation

Figure 5.22 Perspective render of the 
installation being constructed in a house 
in Bluff. 

<<<
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Despite the successful digital tests, discovering specific 
form finding aesthetics that interpret site differently, it is 
important to test the installation with rigour by fabricating 
the machine into a useable object. The speculative dredge 
was constructed at a 1:1 scale to get the full effect of the body 
experience of the installation. The aim of the fabrication 
process is to construct a working kinetic machine that 
engages and interprets site, by figuratively dredging / 
drawing out forms from the machine. To construct the 
speculative dredge, the fabrication will go in the process of:

Digital Process 

Machine Process

Assembling Canopy

Assembling Stand

Final Assembly

Fabrication

5 - Installation

Figure 5.23 Bits and pieces for the construction 
of the Installation.

Figure 5.24 Photograph of the plan view, 
constructing the canopy stage.

<<
<

<<<
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STAND

1 2 3 4 5

100 200 300 400 500

100 200 300 400 500

Machine Process (Laser 
Cutting and CNC)

The main trays for the 
kinetic hinge system were 
constructed through the 
laser cutting machine, 
with the end pointers 
of the kinetic system 
carved through the CNC 
machine.

Assembling Canopy

The laser cut plywood 
are constructed from the 
bottom up, inserting the 
kinetic hinge system in 
each individual node. This 
is repeated four times on 
each tray, then verticality 
stacked five times, 
constructing the kinetic 
machine system canopy. 

Assembling Stand

A stand is constructed for 
the user to participate in 
the kinetic canopy of the 
installation for an elevated 
experience. The stand is 
constructed by nailing and 
gluing the rigid form in 
the style of the structure 
of a dredge.

Final Assembly

The canopy and the stand 
is constructed as the final 
installation. The yarn is 
weaved through the 20 
nodes of the canopy ver-
tically and horizontally to 
construct a representation 
of a surface. 

Digital Process

To start fabricating, the 
installation parts had 
to be constructed in 
the parametric software 
Grasshopper to achieve 
perfect dimensions 
constructed with ease.
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STAND

1 2 3 4 5

100 200 300 400 500

100 200 300 400 500

Figure 5.26 Constructed Installation inhabiting 
the sea side context.
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46°35’21.1”S 168°18’32.0”E
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PLAN

FRONT RIGHT

BACKLEFT

AXO

5 - Installation

Figure 5.26 Constructed Installation 
inhabiting the sea side context.

Figure 5.27 Various angles of the 
speculative dredge

<<<

<<<
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46°35’34.2”S 168°19’24.7”E

46°34’35.7”S 168°18’30.5”E

46°35’34.2”S 168°19’24.7”E

46°35’34.2”S 168°19’24.7”E

46°34’42.5”S 168°18’29.3”E

46°35’34.2”S 168°19’24.7”E

Figure 5.28 Series of photographs of the 
speculative dredge in site and other various 
sites around Bluff.
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5 - Installation

46°35’34.2”S 168°19’24.7”E

46°35’34.2”S 168°19’24.7”E

46°35’34.2”S 168°19’24.7”E

46°34’42.5”S 168°18’29.3”E

46°35’31.1”S 168°18’49.3”E

46°35’34.2”S 168°19’24.7”E
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// 01

// 02

// 03

// 04

// 05

// 01

// 02

// 03

// 04

// 05

// 04// 03

// 02

// 01

// 05

// 09
// 10 // 11 // 12

// 16// 15// 14// 13

// 17 // 18 // 19
// 20

// 06

// 07 // 08

Figure 5.29 Drawing test 01 of the 
analogue constructed installation.
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5 - Installation

// 01

// 02

// 03

// 04

// 05

// 01

// 02

// 03

// 04

// 05

// 04// 03// 02// 01

// 05 // 08

// 09 // 11 // 12

// 16
// 15

// 14// 13

// 17
// 18

// 19 // 20

// 06
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// 10

Figure 5.30 Drawing test 02, of the 
analogue constructed installation, 
photographed from the angle below. 

Analogue tests

The construction of the installation was successful in creating a kinetic device with 
every node able to move independently, forming and creating a surface, due to the 
manipulation by the user controlling the machine. The difficulty of the analogue 
machine was perceiving or photographing an interpreted surface in certain 
environments. The machine also had minor kinetic changes in the nodes resulting 
into no drastic changes in the outcome of the manipulated surface. 
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Figure 5.31 Human Scale and interaction 
with the installation in context. 

Figure 5.32 Perspective render of the 
installation looking out towards dog island.

<<<

<<<

5 - Installation
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Conclusion

Concluding the digital tests were the most successful, the analysis creating 
a curated set of drawings that represented the response of drawing the 5 
enquired sites from the field work. This process was more efficient, and the 
installation became more successful as a set of drawings instead of object 
that was experienced spatially. 

Concluding the analogue design test became successful at creating an 
aesthetically interesting object when it was placed in different environments. 
The kinetic mechanical nature of the installation became problematic at 
drawing surfaces as there was no drastic changes in moving mechanical 
arms and became too fragile for other users to experience the installation. 

The overall design investigation looked to investigate an instrument that 
was built from site specific instruments to draw a kinetic surface that 
reacted to the environment around it. It was successful in drawing site at a 
different perspective. The next chapter will shift up in scale to the domestic, 
extracting the surface results from the digital tests and spatial qualities of 
the aesthetic installation as an object.

5 - Installation

Figure 5.33 Exploded axo diagram, 
illustrating extraction potentials from 
the installation tests.

<<<
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Figure 6.01 Drawing stack of iterative 
design process for the domestic scale.

Figure 6.02 Diagram symbol plan of 
the observation house.

<<< <<<
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DOMESTIC SCALE
OBSERVATORY

DWELLING

PART //02
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Introduction

The design chapter explores isolated sites for the construction of architecture. 
The concluding results of the fieldwork will take the sample of Dog Island 
studies for the intent to develop architecture. The architecture will focus on 
how the Dog Island redundant site was once active in the form of a domestic 
dwelling. The built form of the design will study different programmatic 
needs to ensure the site will be explored and active again. The programmatic 
of a observatory will be explored for the Island. 

This chapter begins with a study of the wider context and history of the 
Dog Island site, then move through a drawing process that carries on from 
the installation drawing phases. The drawings pick up from the resulting 
drawing surfaces. This design chapter will decipher the drawing from the 
installation into an architectural context of domestic dwelling with an 
observatory. The chapter will move into plans and sections showing more 
intimate spaces of the observatory dwelling. 

6 - D
om

estic

Figure 6.03 Dog Island, it’s dwellings 
and lighthouse taken from above. 

Figure 6.04 3D topographical map of 
Dog Island and its dwellings.

<<<
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Figure 6.05 Design chapter diagram.
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The island dwelling design is developed through a continued use of site specific need 
methods. The employment of this operates across two distinct design methods of hand 
drawing and digital work flow. The program of Rhinoceros and the parametric software 
Grasshopper made it possible to translate hand drawing qualities to a 3D form that still 
kept the identity of the drawing. This facilitates a process that develops a work flow of 
design iterations that have small changes, influencing the final outcome of the design.
This chapter is designed to exhibit the process predicting the final form relationship for 
the Dog Island dwelling. 

Method

6 - D
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SITE

Dog Island is a low lying rocky Island about 5 km south east of the entrance of Bluff 
Harbour. The site is home to New Zealand’s tallest and possibly the most distinctive 
lighthouse, often referred to as the most important lighthouse bringing safe approach to 
Bluff Harbour (Bain 7). 

The stretch of water into Bluff Harbour was continuously utilised for shipping and was 
subject to uncertain currents and frequent stormy weather. The island itself became 
redundant in 1989; when the Dog Island light was automated and the last permanent 
light keeper in the New Zealand was withdrawn from service (Bain 14).

Dog Island
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SITE
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Figure 6.06 Drawing of Dog Island 
with map indicators of important 
past and present aspects of Dog 
Island. 
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Dog Island facilitates three light house dwellings 
that housed three families, rotating different 
keepers every 2 - 5 years (135). The number of 
keepers reduced from three keepers to one, as a 
result of, “operational improvements made over 
the past two decades (Bain 14). 

The infrastructure can be accessed is by mowed air 
strip and access by small boats

Dwellings

Figure 6.07 Series of drawings 
analysing the position of dwellings 
in relation to the walkways, airstrip. 
Also dwelling dwelling plans eleva-
tion and sections.
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Dog Islands light was first exhibited on the 5th 
of August 1865, shining at 35 meters high. To 
construct the light house and the buildings stone 
was predominantly quarried from the island. The 
light was constructed by a burner that flashed 
every 30 seconds (Bain 13).

Lighthouse 
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Figure 6,08 Series of drawings 
exploring the scale of mechanical 
system of the Dog Island light 
house. 
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The past dwellers were composed of 
three main keepers with their families. 
The duties that keepers were expected 
to perform were to tend to the 
lighthouse. The electric advancements 
during the time of the light house 
meant keepers no longer had to 
take night shifts watching the light, 
dwindling the number of light keepers 
on the Island (Bain 53).

The Island dwellers were self sufficient; 
raising live stock and producing grown 
vegetables themselves, also periodically 
importing supplies from the main 
island (Bain 98).

The proposed occupant for the dwelling 
is a caregiver that looks after the island. 
His/her duties involve researching the 
sky and caring for the visitors who 
come to the island to view the stars 
from the observatory dwelling. 

Past Present (Proposed)

Figure 6.09 Past occupants of the island, with other inhabitants that 
dwelled on the island with there hobbies.

Figure 6.10 Proposed new dwelling occupant 
of a dweller that looks after the new proposed 
observation house. 
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CODE //F_01

CODE //F_05

CODE //F_09

CODE //F_02

CODE //F_06

CODE //F_10

CODE //F_03

CODE //F_07

CODE //F_11

CODE //F_04

CODE //F_08

CODE //F_12

Figure 6.11 Dog Island 
lighthouse in the early 1900’s.

Figure 6.13 Technical staff 
from Awarua Radio visiting 
Dog Island in the 1950’s, 
photographed with light house 
keepers and children.

Figure 6.12 The rugged coastal 
edge of Dog Island, worn away 
by weathering. 

Figure 6.14 Dog Island light 
house, present day. 

Figure 6.16 Due to heavy fog, 
the steamer Waikouaiti was ship 
wrecked on dog Islands rocks. 
1939.

Figure 6.17 The sheds that 
accommodate the Dog Island 
dwellings. 

Figure 6.18 Boat shed on the of 
Dog Island beach.

Figure 6.15 Two Dog Island 
dwellings. 

Figure 6.20 Rugged coastal rocks 
of Dog Island.

Figure 6.22 Dwelling 1 of 4, 
hidden within the overgrown 
bushes. 

Figure 6.19 Cow in a sling being 
unloaded from a ship for delivery 
to Dog Island. 1924.

Figure 6.21 Occupants approach 
Dog Island in small boats.
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As Bluff is isolated from other cities, it doesn’t 
experience light pollution- enabling clear viewing 
of the stars, a special characteristic of the site. Due 
to the southern latitude of Bluff it is a perfect 
vantage point for viewing the Aurora Australis. 

Bluff and the Stars 
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Figure 6.23 Photograph of the 
southern hemisphere Milky Way 
and Aurora Australis, photograph 
captured from Bluff.
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An observatory is proposed at the 
center of the dwelling. This becomes 
the central node, for visitors to the 
island be able to see the celestial 
bodies from Dog Island. 

An elevated hydroponic garden 
system facilitates growth of fresh 
vegetables and fruit for the occupant 
of the dwelling. 

A retractable solar panel system for 
sustainable centralised energy for the 
dwelling. In the case of high winds, 
which could increase on the island, it 
is retractable. 

Figure 6.24 Drawing of 
proposed observatory section

Figure 6.25 Drawing of 
proposed garden

Figure 6.26 Drawing of 
proposed energy system
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The quarter contains all essential home 
needs; hearth, kitchen, bathroom and 
rest area. 

The dwelling will have two access 
points. A personal wharf that moves 
into the workshop from the waters 
edge, where the occupants boat can 
dock and a stair access that meets the 
ground.

The research facility compliments the 
observatory as a means to study and 
research the night sky surrounding the 
peripheral site of Bluff. 

Figure 6.29 Drawing of 
proposed research lab

Figure 6.28 Drawing of 
proposed accessibility plan

Figure 6.27 Drawing of 
proposed living quarters 
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The first initial drawing was an experiment 
in testing drawn outcomes from the 
installation. The test was to play with the 
installation forms around architectural 
qualities of the Dog Island dwelling. The 
drawing is aesthetically focused- a question 
which wasn’t answered in the aim for the 
design chapter.

Installation to House Ex 01

Figure 6.30 Drawing experiment 1 
extracting installation qualities with 
Dog Island aspects.
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The second test was to create a more 
concentrated drawing with the extracted 
qualities of the installation. The drawing 
builds structure and connections between 
the drawn shapes intertwining and tangling 
together to create forms. These drawing 
tests became unsuccessful as there was no 
final outcome or structure to them, they 
were scaleless and siteless. Further tests are 
needed that involve scale and context. 

Installation to House Ex 02

Figure 6.31 Drawing experiment 2 
extracting installation qualities with Dog 
Island aspects 
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Figure 6.32 Drawing series 1 of 
potential house forms fitting with in the 
context of the light house and resident 
dwellings. 

Figure 6.33 Drawing series 2 of 
potential house forms fitting with in the 
context of the light house and resident 
dwellings.
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Figure 6.34 Drawing series 3 of 
potential house forms fitting with in the 
context of the light house and resident 
dwellings.

Figure 6.35 Drawing series 4 of 
potential house forms fitting with in the 
context of the light house and resident 
dwellings.
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Drawing Exploration

This exploration investigates 
the extraction process of 
the forms created from the 
speculative dredge drawing 
machine and transforms 
the shapes into ambiguous 
plans based around the 
central node of the proposed 
observatory telescope. The 
drawing experiment moved 
from drawn to the digital for 
further exploration. 
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Figure 6.36 Drawing experiments of 
potential house plans informed from 
previous drawing experiments.

Figure 6.37 Digital drawings for 
potential house plan forms.
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This axo matrix is an 
exploration of moving plan 
drawings and the creation 
of forms and outcomes for 
a 3D space. This technique 
escapes from the 2D 
drawings and becomes 
3D, to inform the site as a 
catalyst.

Axo Exploration
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Figure 6.38 Iterative drawing matrix 
of plans informing 3D form finding 
outcomes for the Dog Island dwellings. 
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Figure 6.39 Experiment 1 outcome of 
structure type for the island dwelling.

Figure 6.40 Experiment 2 outcome 
surfaces forms applied to structural 
outcome.

Figure 6.41 Experiment 3 outcome of the 
drawing surfaces and structure to form a 
housing form from the drawing.
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An overall aesthetic and form was created for the observatory dwelling from the 
iterative axo process, responding to the drawn plans inspired from the installation 
experiment. 

Figure 6.42 Experiment 4 of the 
developed sketch outcome of the 
observatory dwelling. 
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DOG ISLAND DWELLING 

Figure 6.43 Island Dwelling 
typologies. Synergy between new and 
old. No //1.
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DOG ISLAND DWELLING 

Figure 6.44 Island Dwelling 
typologies. Synergy between new and 
old. No //2.
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Infrastructural needs for Dog Island

This diagram illustrates the optimal places where the observatory 
dwelling is the most accessible and most appropriate to design a 
personal wharf for the care giver on the dwelling. The optimal position 
for the dwelling is both close to the accessibility of the airstrip and the 
water for a wharf entrance. 

Figure 6.45 Drawing map of potential 
sites for the observatory dwelling 
within the old typologies of Dog 
Island. 
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Master Plan of Dog 
Island 

This drawing is the overall 
master plan of the designed 
Dog Island dwellings 
working with newly 
proposed infrastructure. 
The infrastructure for 
accessibility to the Island 
includes an accessible public 
wharf and an upgraded 
runway for safe arrival 
on the island for visitors. 
A new housing dwelling 
and restored lighthouse 
dwellings for the visitors 
is proposed as is an 
observatory dwelling for the 
visitors to interact with. All 
dwellings are looked after by 
the caregiver.

Figure 6.46 Master plan of the 
proposed dwelling sites synergising 
between new and old. 

Figure 6.47 Proposed restored Dog Island lighthouse 
and dwelling. 

Figure 6.48 Proposed new housing dwelling for Dog 
Island.

Figure 6.49 Proposed restoration of air strip for future 
infrastructure of airships. 
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Figure 6.49 Proposed restoration of air strip for future 
infrastructure of airships. 

Figure 6.50 Proposed public wharf for the entrance of 
the island.
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//01 Storage

//02 Wharf

//03 Observatory Dome 

//04 Workshop

//05 Hanging Garden

//06 Research Facility

Figure 6.51 Exploded axo tectonics of 
observatory dwelling.
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10

07
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//07 Living 

//08 Extendable Solar Panel 
System

//09 Accessibility

//10 Decking

//11 Hearth

6 - D
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Observatory Dwelling

DOG ISLAND DWELLING // 1

01

04

05

02
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//01 Living Area

//02 Outside Area

//03 Staircase

Level 1

DOG ISLAND DWELLING // 1

Figure 6.52 Level 1 plan of 
observatory dwelling with 3D 
tectonics complimenting the drawing.

A

A

01

03

02



143

//01 Wharf 

//02 Workshop

//03 Deck Area

//04 Staircase merging to spiral 
staircase. 

//05 Open Area

//06 Outside Hearth

//07 Elevated Garden, Tray_1

6 - D
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Level 2

DOG ISLAND DWELLING // 1

Figure 6.53 Level 2 plan of 
observatory dwelling with 3D 
tectonics complimenting the drawing.
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01
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//01 Hearth

//02 Research Facility  

//03 Spiral Staircase to 
Observatory Dome 

//04 Platform to Garden 

//05 Elevated Garden, Tray_2

Level 3

DOG ISLAND DWELLING // 1

Figure 6.54 Level 3 plan of 
observatory dwelling with 3D 
tectonics complimenting the drawing.
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//01 Observatory Platform

//02 Extendable Solar Panel 
system

//03 Hearth Chimney

//04 Observatory Dome 
Opening 

//05 Dobsonian Telescope

6 - D
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Level 4

DOG ISLAND DWELLING // 1

Figure 6.55 Level 4 plan of 
observatory dwelling with 3D 
tectonics complimenting the drawing.
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3인용소파

이불장

//01 Storage 

//02 Research Facility 

//03 Observation Dome

//04 Chimney Hearth 

//05 Dobsonian Telescope

//06 Living Quarters 

//07 Outside Decking Area. 

Section // A-A

DOG ISLAND DWELLING // 1

Figure 6.56 Section revealing the 
spatial qualities of the observatory 
dwelling.
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Figure 6.57 Rendered perspective of the spatial 
exterior qualities of the observatory dwelling.

<<<
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DOG ISLAND DWELLINGS

This perspective render illustrates the new Dog Island dwellings, synergising through 
working with the old and new. The Dog Island lighthouse is seen as a beacon for safe 
approach to the island and Bluff Harbour. The observatory dwelling is a representation of 
Bluff and Dog Island’s relationship with the stars and space.

Figure 6.58 Rendered perspective of 
the dog Island swellings synergising 
with old and new.
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Conclusion

The design inquiry examined a focused study into the redundant lighthouse 
island, looking into formalising Bluff ’s identity with site and to activate it. 
The design finalised as an observatory dwelling with infrastructural needs 
for visitors to approach the island. Dog Island also became a test ground 
for the forms trailed in the installation design chapter stage, resulting in a 
successful experiment once a programme was constructed with the drawn 
surface forms. The hybrid of programmatic strategy involving a dwelling, 
research facility and observatory brought spatial qualities of architecture 
to address the issue of Bluff ’s isolation and forgotten architecture of the 
lighthouse and it’s dwellings. Moving on from the previous design chapters, 
the final design looks at experimenting with the other sites of inquiry 
outlined in the field work chapter, exploring activating the proposed sites. 
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Figure 6.59 Exploded diagram of 
observatory dwelling tectonics.

<<<
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Figure 7.01 Drawing stack of design 
process through the public scale.

Figure 7.02 Diagram symbol plan of 
the public scale.

<<< <<<
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PART //03
PUBLIC SCALE

- SPACE PORT CITY
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Space Port City

46°35’21.6”S 168°23’09.9”E

46°35’27.6”S 168°19’54.7”E

46°35’55.2”S 168°20’32.6”E

// C_04

// C_03

// C_02

1632 6 12 2016
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Introduction

This design aims to transform Bluff ’s urban form to become one with the 
site and architecture, by designing for a space port. The space port will 
facilitate and seize what was to be the redundant site of Awarua Bay where 
Tiwai Smelter once dwelled. The speculative proposition develops to create 
a programatic response; an space port industry to operate on benefits of 
being an isolated site as a position for the launch azimuth of New Zealand 
developed rockets. The design of the space port will transform the horizon 
of Bluff to a bustling spectacle for the residents. 

The space port is visualised in a diagrammatic form, going through the 
important spaces that surround the site of inquires for Bluff to facilitate the 
speculative possibility of the site. This design focuses on the larger context 
of Bluff and the space port as one, then goes into the specific detailing of 
the designed spaces. Finally, this thesis will go into detail for the newly 
developed infrastructure of the township built to support the new industry 
of the space port.

This chapter moves into another volume where the space port is captured 
as a set of post cards that explores the spatial qualities of each proposed 
designed space. Volume 2 adds to the body of work and moves into the final 
design discussion.

7 - Public

Figure 7.03 Photograph of Bluff 
township taken from Bluff hill.

Figure 7.04 3D topographical map of 
the surrounding Bluff context.

<<<

<<<
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Figure 7.05 Design chapter diagram.

<<<



157

The design method of testing site specific tectonics was employed as the primary 
method for the development of the township’s urban infrastructure for the space port. 
To first design and facilitate the site as a space port, rigorous studies of the developed 
space port of Cape Canaveral were needed to be analysed. An analysis of both site 
specific tectonics of the studied space port and the larger peripheral site context of Bluff 
was employed to recreate Bluff as a thriving space port. Studies into specific program 
necessities of the space port are applied to the context of Bluff. The studies between 
the tectonics of Bluff and Cape Canaveral applied design thinking that can be seen in 
the final design of space port. The development of thinking and the iterative process of 
drawing and 3D cad technics came to form the final master plan and detailing of the 
space port around Bluff.

Method

7 - Public

Figure 7.06 Elevation drawing of 
Tiwai Smelter.

<<<
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Bluff as a Testing Ground 

Bluff and the peripheral site will be developed to fit the needs of a designed space port. The site that 
will go into larger detail is the township itself, exhibiting how the infrastructure can be transformed 
to fit the needs of a space port. The three developed design areas for Space Port City:

Bluff Port, development to the rocket assembly building and crawlerway

Awarua Bay (Tiwai Smelter), development to the Rocket Launch Pads

Bluff Township, development to Space Port City.
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Figure 7.07 Map showing the 
township and the surrounding context, 
highlighting Bluff township site. 
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46°35’55.2”S 168°20’32.6”E
// C_02
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Figure 7.08 Section through township, 
showing existing buildings and 
infrastructure. With building types 
and characteristics shown through 
section. 

Figure 7.09 Map of the existing 
township infrastructure. 
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This section of the chapter will focus on the studies of Cape Canaveral’s impact on the 
design for the space port in Bluff Cape Canaveral, an American space port for human 
space flight launches, with all launches to geostationary orbit, planetary and lunar 
missions. The reasoning behind the study is because Cape Canaveral has a become a 
major visitor attraction unlike Bakinor (a Russian space port), there are now frequent 
visits to the area to watch the spectacle of rockets taking off (Nison 262). This section 
looks at the larger peripheral scale to the scale of the rocket launch facilities. This 
section will look at four aspects:
1. Cape Canaveral
2. Launch Azimuth
3. Objects of Cape Canaveral
4. Extraction of the qualities 

CAPE CANAVERAL to BLUFF

28.3922° N, 80.6077° W 46.5996° S, 168.3457° E

Figure 7.10 Diagram illustrating the 
introduction to site studies into Cape 
Canaveral.
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Figure 7.11 Initial design matrix 
into studying architectural tectonics 
between Bluff and Cape Canaveral.
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Atlantic Ocean

Cape Canaveral

Banana River

0 5 10

Kennedy Space 
Center

Merritt 
Island

Indian River

Titusville

CODE //G_02
CODE //G_01

CODE //G_05

CODE //G_06

CODE //G_03
CODE //G_04

CAPE 
CANAVERAL

28.3922° N, 80.6077° W

Figure 7.14 Port of Cape Canaveral.

Figure 7.12 Aerial of Cape Canaveral 
taken from the International Space 
Station. NASA.

Figure 7.13 Launch Complex 39, 
Saturn 5 exiting the vertical assembly 
building. 1969.

Figure 7.15 Map illustrating site 
context of Cape Canaveral.
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The Kennedy Space centre is on Florida’s Central Atlantic coast. It is is based off the 
swampy East Coast of Merit Island and home to a strip of launch pads operated by 
the Kennedy Space Centre and Cape Canaveral Air Force Station. The site ensures safe 
launches without any overflight of land. The combined operations of NASA Centre 
and the Air Force Station make it the busiest launch facility in the world (Nixon 262). 

Cape Canaveral

CODE //G_02

Figure 7.17 Kennedy Space Centre: Saturn 
V stage segment.

Figure 7.20 Kennedy Space Centre: Saturn 
V booster detail.

CODE //G_01

Figure 7.16 Cape Canaveral: The flame hole 
of the MLP.

Figure 7.19 Cape Canaveral: Vehicle 
Assembly Building Platforms.

CODE //G_05 CODE //G_06

CODE //G_03

Figure 7.18 Kennedy Space Centre: 
Original Launch Control Room.

Figure 7.21 Cape Canaveral: Launch Pad 
LC39 - A.

CODE //G_04
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Atlantic Ocean

Cape Canaveral

Banana River

Kennedy Space 
Center

Merritt 
Island

Vertical Assembly 
Building

85°

35° limit

120° limit

LAUNCH
PAD

Figure 7.22 Aerial photograph of the 
Space Shuttle missions launch pad.

Figure 7.23 Launch azimuth diagram 
for the space shuttle trajectory.

Figure 7.23 Map illustrating site 
context of Cape Canaveral.
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Launch Azimuth definition: 

“The launch azimuth is the angle between north direction and the projection of the 
initial orbit plane onto the launch location. It is the compass heading you head when 
you launch.” (Space Mission Analysis 152)

All launches from Cape Canaveral are directed out to the west, where all rocket 
remnants are recovered in the Atlantic Ocean. The Launch Azimuth of Cape Canaveral 
sweeps in an arc from 35 degrees to 120 degrees creating a safe launch path for the 
space port (Nixon 262). 

Launch Azimuth

Ariane 5 launch and ascent phases

Space Shuttle launch and ascent phases

Launch

Ascent

Ascent

Roll

Roll

Booster
parachute
descent

Booster 
Splashdown

Fairing 
Splashdown

Booster 
Splashdown

Main stage 
Splashdown

Booster 
seperation

Booster 
seperation

Upper stage 
seperationMain stage 

seperation

Payload 
fairing
jettison

Upper stage 
burn-up

Main engine 
cut-o� Tank 

Jettison

Tank
re-entry

Orbital insertion
+manoeuvring

Orbital insertion
+manoeuvring

Figure 7.25 Diagram illustrating 
Europeans Ariane 5 launch and 
ascent phases.

Figure 7.24 Diagram illustrating 
American Space Shuttle Launch 
and ascent phases.
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This section looks into the specific architectural tectonics 
that are found along the Cape Canaveral launch pad strip. 
The drawing creates a matrix of potential architectural forms 
enabling the specific site qualities of Cape Canaveral to be 
mixed with the site context of Bluff. 

OBJECTS of CAPE 
CANAVERAL

Figure 7.26 Digram matrix 
illustrating Rocket facility tectonics 
for the different areas of the Cape 
Canaveral map. 
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CAPE 
CANAVERAL

28.3922° N, 80.6077° W

Figure 7.28 Aerial of the launch 
pads, Cape Canaveral. 

Figure 7.27 Axo experiments of the accumulation of the studies of 
rocket facility tectonics.

LC36A/B

LC1/2/3/4

LC11

LC12

LC13

LC14

LC15
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Even though this study into Cape Canaveral’s space port was broad, it provides a 
foundation to study the importance of rockets to the site. The rockets activate the site 
beyond the ground; also activating the horizon with the launches. The trajectories of 
the rockets paint the skies with their launches, creating a spectacle for visitors on the 
site. The study also looked into specific rocket and gantry forms that influence the 
aesthetic of the Bluff Space Port. 

Iterative design tests the aspects of Cape Canaveral, as researched and sampled on to 
the surrounding peripheral site of Bluff. Activating the chosen redundant sites and 
developing them into a space port that connects Bluff with the stars.

Cape Canaveral Conclusion

Figure 7.29 Elevation of the 
accumulation of rocket facilities 
tectonics.
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Space Port site of enquiry for 
the four designed spaces
Township facilitating the 
Space Port 
Rocket Assembly Building 
Crawlerway Bridge 
Launch pads 

The built form of the four 
designed spaces applied to site

Bluff topography map

Foveux Strait

Underwater Contours.

SITE AXO

Figure 7.30 Site Axo illustrating the 
newly developed space port.
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The city itself will focus on 
accommodating the Bluff workers 
and community as well as employing 
the proposed space port. The city will 
accommodate extra wharf space for 
lenient growth for the fishing and 
oystering workers. 

The infrastructure of the township 
will have to grow to facilitate tourism. 
This premeditates the township wharf 
expanding to develop a larger ferry 
terminal for fluctuation of tourism in 
the region. Additionally, infrastructural 
upgrades for transportation to the city 
will be necessary; new intermodal 
systems, passenger vehicles, buses, 
monorails and trans air ferries to other 
regional airports like Invercargill. 

The space port community will create 
a large part of the infrastructure of 
the city in itself. This includes more 
workers, so more residential areas 
are needed. Research laboratories 
and facilities for the growth of space 
research around the site are inevitable, 
as well as zero g tanks and flight 
simulator facilities.

Adding the cultural aspect of the 
spaceport are local markets to facilitate 
sampling food, music, arts and 
handcrafts.

7 - Public

Figure 7.31 Bluff community workers. Figure 7.32 Space port community.

Figure 7.33 Objects of the Bluff community Figure 7.34 Objects of the Space Port 
community.

Bluff Community Space Community
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Overview of the facilitated Bluff landscape as a spaceport, focusing 
on four designed aspects, reconstructed:

// 01 Rocket Assembly Building, 
// 02 Crawlerway Bridge 
// 03 Launch Pads. 
// 04 Space Port City

The reconstructed Bluff township will go into greater detail of 
design, facilitating the infrastructural needs for the projected space 
port on Bluff ’s landscape.

Figure 7.35 Perspective of the newly developed space port 
city to cater for the space port landscape

Figure 7.36 Perspective drawing of the rocket launch pads 

01

04

02
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Figure 7.37 Master plan of the 
Space Port. Previous studies added 
to the Bluff site context.

Figure 7.36 Perspective drawing of the rocket launch pads 

03



176

Sp
ac

e P
or

t C
ity

South

Plan Exploration

The exploration of the 
assembly building came 
from the research of the 
Vertical Assembly Building 
and the process to build their 
rockets. The exploration was 
a test on how the programme 
can fit into the Bluff context 
with the port; practically and 
aesthetically. 

ASSEMBLY BUILDING



177

South

7 - Public

Figure 7.38 Plan exploration from 
cape Canaveral rocket assembly 
building fitted to the Bluff context.

Figure 7.39 Section exploration 
from Cape Canaveral assembly 
building fitted to the Bluff context.
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The design for the Assembly Building became one large drawing that 
followed the practical needs for designing and assembling a rocket. 
The Assembly Building was designed into four sections. Section 1, 
the barge carrier, carrying rocket parts and delivering to the low bay 
with ease. Section 2, Low Bay, where small sections of rockets are 
assembled. Section 3, the transfer isle, moving the rocket pieces to the 
final large assembly point of section 4 of the High Bay. The Rocket 
then journeys to the launch pad. 

ASSEMBLY BUILDING

Figure 7.40 Explorative drawings 
into the assembly building 
infrastructure fitted to the Bluff 
context. 
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46°35’27.6”S 168°19’54.7”E
// C_03

Figure 7.41 Map illustrating the position of the assembly 
building in the Space Port master plan.
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A dynamic drawing representation for the Assembly Building 
infrastructure at work, synergising with the Bluff port. Dynamic view 
of the barge bringing the rockets in, going through the Assembly 
Building process, reaching the crawlerway, to the beginning 
destination of the launch pads. 

Figure 7.42 Perspective drawing of 
the boats bring in rocket parts for 
the assembly buildings.
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A runway bridge that runs from the Rocket 
Assembly Building to the various launch 
pads on Awarua Bay. 

Crawlerway

Figure 7.43 drawings illustrating 
the crawlway bridge over bluff 
harbour to the launch pads.
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 Drawbridge creates the accessibility of boats 
to pass through the crawlerway in Bluff 
Harbour if need be.  

Drawbridge

7 - Public

46°35’27.6”S 168°19’54.7”E
// C_03

Figure 7.45 Map illustrating the position of the crawlerway in 
the Space Port master plan.

Figure 7.44 Drawings illustrating 
crawlway aspects like the draw 
bridge.
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A series of launch pads serves as the focal 
points to Space Port City. The rockets are 
delivered to the launch pads where they will 
deliver their payload or humans to space; 
confirming it as the main spectacle for the 
visitors of Space Port City.

Launch Pads

Figure 7.46 Illustrations of the 
Launch Pads an the site specific 
characteristics of them.
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A tall steel mast to divert lightning strikes 
away from the rocket on the launch pad. This 
acts as a faraday cage and directs electrical 
current away from the rocket and carried 
safely to the ground. 

Lightning Protection Tower

7 - Public

46°35’21.6”S 168°23’09.9”E
// C_04

Figure 7.48 Map illustrating the position of the Launch Pads.

Figure 7.47 Illustrations zooming 
into more detailed sections of the 
Launch Pads
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Township Exploration 01

The design for the reimagined 
township began with an iterative 
drawing process of layering. It 
commenced with taking the 
section of the original township 
grid and analysing the built form, 
creating a spine like plan structure 
forming programatic amenities 
that synergise with the old Bluff 
infrastructure. 

Figure 7.49 Plan exploration 
of the iterative design process 
designing for the newly developed 
infrastructure of the township. 
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Township Exploration 
02 

An experiment tested 
increasing the scale of the 
previous design chapter 
from the installation stage, 
creating a structural grid 
that responds to the site. The 
installation weaves in and 
out, responding to site to 
inform aesthetic choices. 

Figure 7.50 Exploration into adding 
previous design methods from the 
installation into the township.

TOWNSHIP
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Figure 7.51 Axo of the weaving 
structure into the township. 
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Previous design influences of the existing urban fabric of the Bluff 
township combined with aspects from Cape Canaveral and weaving 
from the installation defined the urban form represented in the 
sectional drawing (Figure 52). The section drawing revealed four 
different infrastructural needs for the township, Public Wharf (01), 
Control Center (02), Observation Tower (03) and Residential (04) 
Sections

TOWNSHIP

Figure 7.52 Experimental sectional 
drawing influenced by the previous 
space port experiments.
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46°35’55.2”S 168°20’32.6”E
// C_02

Figure 7.53 Map illustrating the position of the township ins 
Space Port master plan.
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Wharf Exploration 

Control Center 
Exploration 

Further spatial exploration 
into the 3D qualities of the 
Control Center.

This exploration illustrates 
the public wharf in 3D 
using iterative test to reveal 
spatial qualities that can’t 
be seen with the plan 
and section. This is where 
the axonometric is more 
successful than the section 
and plan. 
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Axo, Plan and Section

Space Port City Exploration // 1

Figure 7.54 Exploration axo, section 
and plan sketches of the port 
section of the Township.

Figure 7.55 Exploration axo, section 
and plan sketches of the control 
center section of the township.
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Observatory Tower 
Exploration

Residential Exploration

Further exploration into the 
3D spatial qualities of the 
residential zone

Exploration into 3D, 
spatializing of the 
observation towers, fitting to 
the specific programme.

Figure 7.56 Sketch design of the 
overall township massing. 
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Axo, Plan and Section

Space Port City Exploration // 1

Figure 7.57 Exploration sketches 
of axo, section and plan of the 
observation tower area of the 
township.

Figure 7.58 Exploration sketches 
of axo, section and plan of the 
residential area of the township.
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Four Sections of Space Port City

SPACE PORT CITY

Developed design into the public wharf that 
imagines a design that improves the identity of the 
city by extending the township through a wharf 
containing a mixed program. A public walkway, 
towers that facilitate cultural aspects such as food, 
music, arts and handcrafts. This also contains large 
experimental oyster farming on the wharf. An 
addition of more wharf area for the oystering and 
fishing boats, and an extended ferry terminal. 

The Control Center contains two sections; the 
Command Center and the Launch Center. This is 
considered the “brain” of the spaceport. Efficient 
operations and management of the complex takes 
place in this zone. The Control Center is elevated 
up with the public walkways for the occupants of 
the city to see the Control Center operations take 
place.

Figure 7.59 Drawing of the Township Wharf section Figure 7.60 Drawing of the Control Center section

CONTROL CENTERPUBLIC WHARF
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The developed design looks into the observational 
towers as the commercial zone for the city, accessed 
publicly, visitors can view the display of the rockets 
from the towers. This zone also houses government 
offices and various agencies, related to efficient 
operations of the space port. Includes industries for 
development into space and site research facilities. 

A residential section to house the increased 
population of the occupants of Bluff. High density 
apartment living and hotels for the visitors of 
Space Port City. Each residential section contains 
a viewing platform. 

Figure 7.61 Drawing of the Observation Towers section Figure 7.62 Drawing of the Residential section

RESIDENTIALOBSERVATION TOWER
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// 01 Residential 

// 02 Public Park _01

// 03 Observational Towers

// 04 Public Park _02

// 05 Control Center

// 06 Public Wharf

// 07 Ferry Terminal 

PLAN of SPACE PORT CITY

01

05

02

03

04

A
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Figure 7.63 Overall plan drawing 
of the developed Space Port City 
illustrating the different amenities.

05

0706

A
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// 01 Residential 

// 02 Public Park _01

// 03 Observational Towers

// 04 Public Park _02

// 05 Control Center

// 06 Public Wharf

// 07 Ferry Terminal

PLAN of SPACE PORT CITY

01

05

02

03

04

A
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Figure 7.64 Overall plan rendered 
of the developed Space Port City 
illustrating the different amenities.

0706

A
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Longitudinal Section A-A

SPACE PORT CITY

Figure 7.65 Longitudinal section A-A 
illustrating the amenities of Space Port 
City.
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// 01 Residential Block _02

// 02 Viewing Platform

// 03 Water Tower

// 04 Gantry Service Tower _01

// 05 Public Walkway

//06 Weaved Communication Grid

Figure 7.66 Call out section of the 
Residential Zone 

01

05

06

04

03



OBSERVATION TOWER
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// 01 Launch Control Center  

// 02 Communication Tower, Radio 
Telescope 

// 03 Public Walkway 

// 04 Weaved Communication 
Grid. 

//05 Data Storage

Figure 7.67 Call out section of the 
Observation Tower Zone

05

02

03

01

04

04
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// 01 Observation Tower _02

// 02 Gantry Service Tower _02

// 03 Walkway 

// 04 Public Walkway

// 05 Weaved Communication 
Grid

Figure 7.68 Call out section of the 
Control Center Zone

05

01

02

04

03



BLUFF WHARF
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// 01 Port Tower _01

// 02 Service Gantry _04 

// 03 Public Wharf 

// 04 Elevated Public Walkway

// 05 Weaved Communication 
Grid

Figure 7.69 Call out section of the 
Township Wharf Zone.

05

02

03

01

04
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Overall Axonometric 

SPACE PORT CITY

Figure 7.70 Overall rendered axo 
of Space Port City illustrating the 
different amenities.

This rendered axonometric illustrates Space Port City as one centralised infrastructural hub. 
This is the city’s infrastructure to accommodate its residents. The city is broken up into four 
zones that make up the general needs for the Space Port. Residential, Observation Towers, 
Command Center, and the Extended Wharf. The Command Center is the brain of the 
space port where efficient operations and management of the surrounding landscape occurs. 
The city has increased accessibility through elevated walkways, all areas are accessible via 
stairs and elevators in each zone. The urban fabric of the space port merges with existing 
township through the superimposition of the town grid. This relationship activates the 
urban fabric and landscape with the spectacle of the viewership of the rockets. 
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Figure 7.71 Call out rendered axo of 
residential zone.

Figure 7.72 Call out exploded axo drawing 
of residential zone.

// 01 Residential Block _01

// 02 Residential Block _02

// 03 Residential Block _03

// 04 Residential Block _04

// 05 Viewing Platform 

// 06 Center Walkway 

// 07 Raised Walkway

// 08 Water Tank

// 09 Accessible Stairwells

// 10 Gantry Service Tower.

// 11 Weaved Communication Grid

04

1108

09

10

06

07

01

02
03

05
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OBSERVATIONAL TOWERS

Figure 7.73 Call out rendered axo of the 
obersvaetional tower zone.

Figure 7.74 Call out exploded axo 
drawing of observational tower zone.

// 01 Observational Tower _03

// 02 Observational Tower _04

// 03 Centered Walkway

// 04 Raised Walkway

// 05 Gantry Service Tower 

// 06 Accessible Stairwell 

// 07 Public Park 

// 08 Weaved Communication Grid 

07

08

0102

03
04

05

06
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Figure 7.75 Call out rendered axo  of 
the center zone.

Figure 7.76 Call out exploded axo 
drawing of the control center.

// 01 Launch Control Center 
Section _01 

// 02 Mission Control Center 
Section _02 

// 03 Service Communication, 
Radio Telescope

// 04 Public Walkway

// 05 Data storage connected with 
Weaved Communication Grid

// 06 Accessible Stairwell

01
02

03

03

06

05
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PUBLIC WHARF

Figure 7.77 Call out rendered axo of the 
Wharf zone.

Figure 7.78 Call out exploded axe 
drawing of the wharf zone.

// 01 Port Tower _06

// 02 Port Tower _07

// 03 Public Wharf 

// 04 Fishing Wharf

// 05 Public Walkway

// 07 Oyster Farm _04

// 08 Oyster Farm _05

// 09 Weaved Communication Grid

02

03

04

05

07

08

09

01
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Conclusion

Due to Bluffs shear isolation in combination with geographical, climatic 
and temporal factors its location provides a site that can be catalysed as 
space port. Space Port City creates an infrastructure to reconstruct Bluff ’s 
redundant sites into an space port that activates peripheral site and horizon. 
This designed response to the impending closure of Tiwai Smelter activates 
the vacant site. The rigorous studies into site specificities of Bluff and the 
tectonics from Cape Canaveral led to the ending application of an immense 
master plan, transforming spaces around Bluff into active site that reveal the 
identity of such spaces, through programme and spatial aesthetics. 

Reconfiguring Bluff ’s township to accommodate for the space port became 
an immense task; to blend Bluff ’s old fabric with the new of Space Port City. 
The final city was represented through both diagrammatic form of section 
and rendered axonometric. The scale of this became too large to understand 
for human scale to be placed in these representations. This moves into the 
final design chapter- illustrating Space Port City as post cards, looking at 
the representation technique of perspective to understand the spaces.

7 - Public

Figure 7.79 Diagram of the four 
exploded axo zones. 

<<<
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VOLUME 2

Post Cards from Space Port City

001

8 / V
2 - Post C

ards from
 Space Port C

ity

Volume 2 introduces Space Port City conceived as an architectural 
narrative, drawing a parallel between the historical transcripts of the Apollo 
11 mission landing two men to the moon. The narrative is designed to travel 
through the final outcome of the designed spaces of the thesis, activating 
site as a catalyst for architecture in Bluff. 

Quotes taken directly from the transcripts imitate history being made for 
the first manned rocket flight in Bluff New Zealand, with the beginning 
moments of the launch of Apollo 11. Illustrations in the form of post cards 
represent the surrounding environment of Space Port City.

Key

PAO = Public Affairs Office

SC = Spacecraft



002

Sp
ac

e P
or

t C
ity

“PAO  This is Apollo/Saturn Launch Control T minus 1 hour 30 
minutes 55 seconds and counting. All elements are GO with the countdown 
at this time, the countdown aimed at landing 2 astronauts on the Moon (1).” 
- The rocket parts arrive to the harbour of Space Port City

Figure 8.01 Boats approaching 
Space Port City with the 
Various rocket parts
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“PAO  Close to 3/4 of a million gallons of propellants were loaded 
during these 5 hours. Following that the astronauts, the prime crew were 
awakened at 4.15 am… and proceeded to have their physical examination in 
which they are declared flight ready (9).” 
- The rocket parts approach the low bay of the assembly building 

Figure 8.02 Rocket parts 
approaching the low bay section 
of the assembly building.
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CODE //H_01

SH1

Figure 8.03 Map of state 
highway 1 approaching the 
Control Center.

<<<
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“PAO  …The weather is certainly GO. It’s a beautiful morning for 
a launch to the moon (9).”
- Reaching the vantage points for the viewing of the spectacle. H_01

Figure 8.04 Truck approaching 
Space Port City.
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“PAO  …This is Apollo/Saturn Launch Control. We are now less 
than 16 minutes away from the planned liftoff for the Apollo 11 space vehicle. 
All still going well with the countdown at this time(10).”
H_02

Figure 8.05 Angle from above 
looking at the elevated walkway 
through residential zone (left)
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“PAO  …Once we get down to the 3-minute and 10-second mark 
in the countdown, we’ll go on an automatic sequence (10).”
H_03

Figure 8.06 Angle from above 
looking at the elevated walkway 
through residential zone (right)
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CODE //H_02 CODE //H_03

CODE //H_04

Figure 8.07 Map of residential 
and observatory towers showing 
the perspective viewpoints.
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“PAO  …launch operations manager, Paul Donnelly wished the 
crew on and the launch teams we have good luck and God speed. Three 
minutes, 25 seconds and counting. We’re still GO at this time (11).”
-View from the control center vantage point. H_04

Figure 8.08 perspective looking 
out from space port city to 
bluff harbour and spatial 
characteristics of the Control 
Center.
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Figure 8.09 perspective looking 
down the wharf zone.
H_05
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CODE //H_06

CODE //H_05

Figure 8.10 Map indicating the 
viewports of the wharf zone. 

<<<
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“PAO  …Two minutes, 32 seconds and counting. We’re still GO on 
Apollo 11 at this time. The vehicle starting to pressurize as far as the propellant 
tanks are concerned, and all is still GO as we monitor our status for it (12).”
-Wharf vantage point.  H_06

Figure 8.11 Bluff boats arriving 
and departing from the wharf 
zone.
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Figure 8.12 Map of the 
residential zone showing the 
residents movements and the 
perspective viewport.

<<<
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Figure 8.13 Line perspective 
drawing of Residents moving 
through the residential zone.
H_07



016

Sp
ac

e P
or

t C
ity

CODE //H_08

Figure 8.14 Map of control 
center showing the residents 
movement and perspective 
viewpoint. 
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“PAO  …Two minutes, 10 seconds and counting. The target for the 
Apollo 11 astronauts, the moon. At liftoff we’ll be at a distance of 218,096 miles 
away (12).”
H_08

Figure 8.15 Line perspective 
drawing of residents approach-
ing the control center.
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Figure 8.16 Map of the resi-
dents movements approaching 
the vechile assembly buildings, 
with indication of perspective 
viewpoint.
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“PAO  …We continue to build up pressure in all three stages here at the 
last minute to prepare it for liftoff (12).”
H_09

Figure 8.17 Perspective 
line drawing of residents 
approaching the vehicle 
assembly building.
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Figure 8.18 Plan and section of 
the delivery ship approaching 
the low bay of assembly 
building. 
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Figure 8.19 Perspective line 
drawing looking through the 
assembly building showing the 
construction process. H_10
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Figure 8.20 Plan and section of 
the low bay moving to high bay 
of the assembly building. 
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Figure 8.21 Plan and section of 
the high bay of finishing rocket 
construction in the assembly 
building. 

<<<

“PAO  …Guidance system goes on internal at 17 seconds leading up to 
the ignition sequence at 8.9 seconds. We’re approaching the 60 second mark on the 
Apollo (12).”
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“PAO  leading up to the ignition sequence 8.9 seconds. We are 
approaching the 60 second mark on the Apollo 11 mission (13).” 
- the astronauts approach the rocket gantry tower.

Figure 8.22 Perspective of boat 
approaching the rocket launch 
pad area. 
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“PAO  …T-60 seconds and counting. We have passed T-60 (13).”
- the rocket exits the assembly building.

Figure 8.23 Perspective of the 
rockets exiting the assembly 
building.
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CODE //H_11

Figure 8.24 Map of crawlway 
and the rocket being 
transported to site with 
indication of perspective 
viewpoint.
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“PAO  …Our transfer is complete on an internal power with the 
launch vehicle at this time.”
- the Rocket travels down the crawlerway H_11

Figure 8.25 Perspective of the 
rocket travelling down the 
crawlway to the launch pad.
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PAO  …30 seconds and counting. Astronauts reported, feels good. T-25 
seconds. 20 seconds and counting. T-15 seconds, guidance is internal, 12, 11, 10, 9, 
ignition sequence starts, 6, 5, 4, 3, 2, 1, zero, all engines running, LIFTOFF. We 
have a liftoff, 32 minutes past the hour. Liftoff on Apollo 11. Tower cleared. 
- Liftoff. 

Figure 8.26 Perspective of the 
rockets at there final stage at 
there launch pads. 
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Figure 8.27 Perspective of the 
observatory dwelling looking 
out towards the launch pads

“PAO  Apollo control at 3 hours into the mission the mission. Velocity 
now 31 214 feet per second. Apollo 11’s distance from Earth 1245 nautical miles 
(31).”
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“SC  Hey Houston, Apollo 11. This Saturn gave us a magnificent ride 
(31).”

END OF TAPE

Figure 8.28 Perspective of 
Space Port City looking out 
towards the launch pads. 
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Design Discussion 

Chapter 9.0

Figure 9.01 Rocket at the final stage 
on the launch pad.

<<<
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onclusion



“A critical understanding of our inability to control the world, it turns out, 
is essential to shaping it.”
Elizabeth Diller in Space Suit: Fashioning Apollo by Nicholas Monchaux

The final body of work of this thesis, through processes and outcomes, draws 
attention to the isolation sites such as Bluff and also to the architecture’s 
response essential to shaping it. This work explored the site of Bluff as an 
active agent to construct architecture, which brought about three design 
inquires. The design outcomes grew in scale and complexity, learning from 
each stage in the process, adding to the greater body of research for the idea 
of designing architecture for “site.” A drawing machine interpreted site as 
a surface to a city based around the economic and cultural advantages of a 
Space Port. 

The design of 1:1 scale installation began as a good start to approach site 
at the body scale. The design attempted to create uncertain applications 
of manipulated surfaces by imitating certain typographies. This process 
parallels the proposition of Nat Chards drawing uncertainties in its purpose 
to create uncertain outcomes through its output. The digital version became 
the most successful at interpreting site through the machine, as the results 
were far more uncertain than the analogue. Because of the factor of the 
uncertain outcome that the parametric model created when it responded to 
site, the multiple tests became a lot more different from one to the other. The 
analogue installation became more of an aesthetic object for the user. The 
fabricated object did not entirely create uncertainties with in its drawing of 
surfaces. Subsequently, the proposition remains as an important step in the 
process of the body of work for the beginning of the inquiry into site and 
Bluff itself. 

The increased scale to a domestic house formalised the installation stage 
into architecture and site. The domestic scale tested an observatory dwelling 
on the redundant, isolated lighthouse island, Dog Island. This investigation 
looked into how a certain dwelling prompts the once redundant island into 
a active site for visitors. The design created new design infrastructural needs 
and restorations; developing the island’s need for a proposed observatory and 
research dwelling. Formalising the installation outcomes to a set program 
gave the form structure and order, from uncertain shapes and forms based 
off the installation. Similar to Smout Allen’s, “The Retreating Village” the 
observatory dwelling draw upon its abstract drawing application to deal 
with certain site specific qualities. Actively the final outcome of the island 
dwellings created a formal architectural tectonic solidifying aesthetic 
outcomes for the identity of the site.

Conclusion
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Figure 9.02 Maps of the wider 
context of Bluff and Southland.

<<<



The final proposition brought about a scale shift to reimagining the 
township to become Space Port City. Changing and working with the 
redundant fabric of the township and smelter gave a canvas to transform 
the township and the peripheral context around Bluff for the infrastructural 
needs of New Zealand’s first Space Port City. The design specifically looked 
at detailing the new programmatic needs for the township as processed into 
a centralised city that was constructed around the “brain” Control Center. 
The surrounding program was formalised around the center of the city, 
creating a Residential Area, Observational Towers and a Public Wharf. The 
city itself employed architectural tectonics from the previous design scales 
with influence from the studies of Cape Canaveral and Dennis Crompton’s, 
“Computer City,” to create a successfully drawn outcome of sites implication 
of Bluff ’s architectural identity. Scaling down this scope would have lead to 
a more comprehensive study of Space Port City, with a higher level of detail 
of the proposed spaces. Vol 2. Post Cards from Space Port City attempted 
to bring more detail into the surrounding context of Space Port City, which 
only showed exterior qualities of the spaces. If more time was given, the 
scope would be to show the higher detail of interior spaces. 

Where to Next?

If this research was given more time the scope of the thesis could explore the 
larger peripheral context of the impacts of the proposed design outcome of a 
space port for the Southland region. The expanded scope would explore the 
implications of the idea of site thinking across other townships in Southland 
growing their identities at the southern most point of New Zealand. By 
locating the space port geographically at the bottom of the country visitors 
have to pass through the small towns Southland, increasing their economic 
and cultural status in New Zealand. Small hints of architectural forms could 
be implicated as a “journey” to follow State Highway 1 to the attraction of 
Space Port City.

To conclude this thesis, having conducted this research through a body 
of work, the shift in three scales gave a comprehensive outcome for the 
broader site of Bluff, instead of having one final outcome. Site has been 
explored rigorously through the three design perspectives for the specific 
sites of inquiry in Bluff and in its wider context discovered site as an active 
agent. 
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Figure 9.03 Space Port City at the vantage point of the 
International Space Station.
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Figure 3.09 Selected drawings from Archigrams Plug In city, Bottom, 
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Source: <http://www.archigram.net/portfolio.html>
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Figure 9.04 Line axo drawing of Space Port City.
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Figure 9.05 Stack of drawings of the design chapters body 
of work
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The End
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