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‘The Humble Abode’ 

A modest dwelling which breaks away from convention.





This project asks the question: 

‘How can the home be 

redefined, in the New Zealand 

context, to integrate a high 

level of adaptability into the 

design scheme once the initial 

construction of the home has 

been completed?’

This question was chosen as a 

result of looking specifically at 

first home buyers and how a 

scheme like this could potentially 

benefit them. What if a 

homeowner could build small to 

save money initially, then easily 

be able to expand when needed 

later? 

The theoretical review looks into 

the history of prefabrication and 

includes a review of different 

types of prefabrication methods 

(component, panel, module, 

hybrid, and complete buildings). 

It also looks into the benefits and 

drawbacks of prefabrication in the 

building industry today. By 

examining historic precedents 

such as the Hivehaus, Boxus, 

ZipUp Enclosures, and the 

Nakagin Capsule Tower, it was 

possible to gain a greater 

understanding of what has been 

designed in the past and why it 

may not have been as successful 

as possible. Three main 

prototypes were explored through 

a highly detailed level of digital 

modelling. Digital modelling was 

chosen as it is the only medium to 

provide the level of detail required 

in order to really test how the 

building and all of its components 

would work in unison, to explore 

the full extent of the adaptability. 

The conclusion of this research 

project is a building that operates 

as an adaptable form to 

accommodate changes that reflect 

the changing needs of the 

occupants.
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"I never wanted to live in a Frank Lloyd Wright house because I never 

wanted to be a curator. If I want to knock out a wall, I want a little 

freedom."

Tim Wright, grandson of the late Frank Lloyd Wright.
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2.1 Project Background 

In the past, a home had meaning, a 

connection with the people who 

inhabited it. As a society, DIY was 

always at the forefront of design and 

construction in New Zealand; 

because of this we had a strong 

sense of connection with our homes 

and surroundings. This connection 

has been slowly watering down and 

disappearing and the house is being 

seen as little more than a commodity 

today. What if we could start to re-

strengthen that connection that we 

have with our homes through 

adaptability?

We are living in a time where 

housing is becoming more and more 

unaffordable for the everyday buyers 

in New Zealand, especially for first 

home buyers. What if a homeowner 

could build small to save money 

initially and easily be able to expand 

when needed later? 

Currently in New Zealand the 

majority of homeowners build or buy 

a house and that's it, they have a 

house. It is not particularly 

changeable once it has been built 

(not easily at least) so people need 

to pay a large amount of money 

initially to build for what they predict 

they may want or need in the 

future.

My proposed scheme would allow the 

potential home owner (targeting first 

home buyers initially) to buy, lease 

or have access to some land and 

build a small, basic version of my 

housing scheme (which will be 

resolved in my research project). 

Then, as they can afford more or as 

the family grows, they can purchase 

more spaces to add to, and upgrade, 

the house as time goes on. If the 

owners got tired or bored of the 

existing layout after a few years or 

something specific was not working 

for them; it could easily be 

reconfigurable so it would seem like 

a brand new house. As the children 

grow up and move out of home, the 

components could be sold on as they 

become excess to requirements. 

13[        ]



2.2 Project Outline 

This project will look at developing a 

form of residential architecture which 

offers an extremely high level of 

adaptability. This form of housing 

will need to be adaptable both in the 

initial building design phases of the 

project (as all good architecturally 

designed homes are) as well as 

being adaptable once the 

construction of the home has been 

completed and is being occupied. 

Alongside this, the proposed design 

will also be able to be adapted to suit 

a large proportion of the climates 

and landscapes found throughout 

New Zealand, with the potential to 

be able to expand overseas as well.  

2.3 Project Objectives 

As explained in chapter 3.4 The ‘Kiwi 

DIY Culture’, New Zealanders have 

always had a strong DIY background 

when it comes to houses and 

construction. Unfortunately because 

of newer, stricter building 

regulations and a busier lifestyle, 

this is starting to fade away.  

The initial idea for this project was to 

come up with a design scheme that 

would help homeowners get onto the 

property ladder. First home buyers 

often have to buy lower quality 

homes that are sometimes 

inadequate according to current 

building regulations. 

The concept of The Adaptable House

was born out of the idea of a house 

which could start off small and grow 

as a family grows. The homes that 

are being proposed in this research 

project are of a very high quality 

standard due to the materials used 

and the prefabrication techniques 

explored. This means that although 

the home might not be as cheap as 

an ‘off-the-shelf’ house of a 

comparable size, it provides a lot 

higher value due to the quality of 

materials being utilised, the 

longevity of these materials, and the 

saved energy use that is proposed. 

It is important to keep the buildings’ 

cost at least on par with an 

equivalent speculative house (spec 

house). 
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2.4 Research Question 

How can the home be redefined, in 

the New Zealand context, to 

integrate a high level of adaptability 

into the design scheme once the 

initial construction of the home has 

been completed? 

2.5 Scope 

This project will look into what it 

would take to get this form of 

adaptable housing to a point where it 

could be constructed in the real 

world. This project is a purely 

theoretical proposition that will test 

the feasibility of the scheme as an 

option in today’s society. 

Below are a few questions which will 

be explored throughout the project 

in order to fully explore the research 

question. 

How can housing in New Zealand be 

looked upon in a new light in order 

to redefine residential architecture to 

be adaptable to the ever-changing 

New Zealand lifestyle?  

How can housing be redefined to be 

adaptable to the ever-changing 

needs of a family in order to improve 

the resilience and longevity of our 

homes and neighbourhoods? 

How can this scheme be designed in 

a way that would allow multiple 

dwellings to be built next to one 

another and not all look exactly the 

same (for example in housing 

developments). 

How can high quality architecture 

become much more accessible to 

first home buyers?  

Is it possible that these buildings 

could be constructed in a way which 

is high value, high quality, 

comfortable, responsive to the 

environments that it will be built in 

(ecologically sensitive) and still be 

able to be beautiful? 

Is it possible for houses to be 

modified once they have already 

been built? How complicated will this 

process be? 

Can a home be ‘Life-Proof’? 
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2.6 Limitations 

This project will not look into 

creating and developing entirely new 

methods of construction in the New 

Zealand building industry. It will 

instead look at ways to utilise, 

expand on, and adapt methods of 

prefabrication which have already 

been developed (and proven to work 

in the New Zealand context) in a 

new way that will allow a high level 

of flexibility in the design/layout 

once the building has been 

constructed and is being occupied. 

2.7 State of Knowledge 

By looking to the past it is possible 

to find out exactly what has been 

explored in this area and how to 

improve on this to create a new type 

of scheme 

Throughout the twentieth century 

there has been a vast amount of 

development and innovation in the 

areas of prefabricated housing, 

modular housing, and hybrid 

prefabricated or panelised systems 

of house construction.

Internationally prefabrication is 

being used to improve efficiency and 

productivity of construction, and 

deliver higher quality buildings faster 

with reduced cost, energy use and 

construction waste. Despite the 

many advantages, prefabrications’ 

greatest defeat is in the limitations 

that are typically addressed through 

site-specific design.  

It is no secret that, in New Zealand 

specifically, prefabrication has not 

been widely accepted, as bespoke 

design is prevalent and often 

demanded. However, prefabrication 

is starting to gain momentum in the 

New Zealand construction industry. 

This is explored further in the 

section, ‘3.0 Theoretical Review’. 

There are five primary typologies of 

prefabrication that are currently 

being used in New Zealand. These 

range from component to complete 

prefabricated buildings. Component 

prefabrication is already widely used 

in the construction industry in New 

Zealand, including on buildings which 

are not considered to be prefab. This 
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typology includes parts of the 

building that can be prefabricated 

off-site to increase productivity on 

site, such as assembled roof trusses 

or wall framing sections. Complete 

building prefab is when whole 

buildings are constructed off-site and 

then bought on site (usually) by 

truck.

The main typology that will be 

explored in this project is panelised 

systems. This is where panels are 

constructed off-site and then 

delivered onto site as a flat pack set 

of components which are then 

assembled on site.  

By looking into precedents, it 

became very clear early on in the 

design process that a level of 

adaptability in housing that is being 

strived for in this project was not 

prevalent so far. There have been a 

few attempts at incorporating 

adaptability, such as in the ZipUp 

Enclosures prototype. This scheme 

utilised house sections (floor, walls, 

and roof), or tubes, that could be 

bought off the shelf (or customised) 

and connected to one another to 

form the length of a house. This 

prototype was never built, and the 

idea lacks from the amount of 

customisation that was available. 

Only the tubes on each end could be 

removed and changed. A similar 

situation arises with the Nakagin 

Capsule Tower. This experimental 

apartment building design 

incorporated the use of capsules 

which were interchangeable. Each 

apartment was one capsule, which is 

where the limitations start to 

become apparent. The capsules were 

difficult and expensive to change out 

and the new capsules offered very 

little in customisability, with every 

detail of the fit-out needing to be 

selected before the capsule was 

built. Not one capsule has been 

changed to date. 

The HiveHaus and Boxus precedents 

(both panelised systems) offer a high 

level of adaptability in terms of the 

initial design/build but offer little in 

terms of adaptability once the 

project has been constructed. 
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2.8 Methods 

This research project is primarily 

process-based and follows a ‘‘design 

through research” methodology. By 

working between research, analogue 

drawings and digital design, it was 

possible to uncover architectural 

concepts that achieved a high level 

of adaptability. A critical reflection 

process followed each stage of the 

process as the formal iterations were 

interrogated and assessed in terms 

of their individual strengths and 

weaknesses in relation to how the 

architecture operated as an 

adaptable form. Design through 

research was used as a medium 

throughout the process to unlock the 

potential of each prototype tested. 

Through the application of highly 

detailed and refined modelling in the 

final prototype, it was possible to 

really understand what the process 

would be if this scheme was to be 

built to scale on an actual site.  

Modelling the building and all of its 

components in such detail enabled a 

detailed analysis of how much the 

scheme would cost to build and a 

comparison between building an 

‘Adaptable Home’ and buying an 

existing home. 
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2.9 Results of the 

project

As time passed working through this 

project, it became clear that a high 

level of quality was more important 

than trying to make the scheme as 

affordable as possible. This is due to 

the fact that prefabrication is not the 

cheapest method of construction yet 

in low quantities because of the 

capital required to set up spaces for 

off-site prefabrication. The primary 

benefits that can be gained from 

prefabrication are the highest level 

of build quality. Because of this high 

quality construction, less money will 

have to be spent in the future, both 

in terms of maintenance and the 

lower energy use of the building, 

which means that less money will 

need to be spent on living in the 

home over time. 

The level of adaptability achieved in 

this project surpassed expectations. 

It became apparent early on that 

many more components were 

required than initially thought and it 

appeared impossibly complicated. 

However, as the project progressed 

and the design prototypes were 

refined and tested further, the 

process of changing the design 

became remarkably simple.  

This simplicity is a very good thing 

as it means people would be much 

more likely to make use of this 

adaptability in the design than if it 

was a laborious, complicated 

process. It also means that 

homeowners are more likely to 

complete the work on their own 

(with instruction). In addition to 

helping society get back to our DIY 

roots, it will bring a sense of 

connection with the home and bring 

the meaning of what a home is back. 

This was one of the significant 

outcomes that was necessary for this 

project to be successful. 
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"We're using a vocabulary that everybody knows. What we're trying to do 

is open it up for different methods."

Ted Flato, Architect and Director of Lake Flato Architecture.  
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Prefabrication has been identified 

as a vehicle to increase labour 

efficiency and productivity, and 

consequently reduce building cost 

(increasing affordability of 

housing) by reducing the time 

taken in production.1

Definition:

The term prefabrication (or 

‘prefab’) is defined to be “any 

component constructed away 

from the site,”2 and the term is 

often used interchangeably with 

the term ‘off-site construction.’ 

Rather than a product, 

prefabrication is a system or 

process of construction.3

1 Pamela Bell, “Kiwi Prefab: Prefabricated 
Housing in New Zealand,” (Master's 
Thesis, Victoria University of Wellington, 
2009), 35-37. 

2 Ibid, 25. 
3 Ibid, 31. 

Benefits

Internationally prefabrication is 

being used to improve efficiency 

and productivity of construction, 

deliver higher quality buildings 

faster for reduced cost, energy 

use and construction waste. In 

addition, prefabrication helps to 

address health and safety 

concerns on-site since 

construction occurs within a 

relatively safer factory 

environment.4

Prefabrication also addresses 

issues of project delivery, allowing 

complex systems to be completed 

in the factory, reducing specialist 

trades on-site.5 As Iulo states, 

4 Lisa D. Iulo. “Hybrid Prefabrication: 
prototypes for green residential 
construction,” in Without a Hitch - New 
Directions in Prefabricated Architecture. 
ed. Peggi Clouston (University of 
Massachusetts, Amherst, 2008), 260.
5 Ibid. 
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“recognized benefits include 

increased product precision, 

standardization of components, 

decreased labor and construction 

cost for improved productivity and 

profitability, shorter assembly and 

on-site construction time, and 

improved quality-control.” 6

Prefabricated building methods 

can produce a higher quality 

building envelope, increased 

durability and higher building 

performance. The modular 

approach and controlled 

environment results in reduced 

waste and increases opportunities 

for recycling.7

Limitations

According to Maria Taylor: 

 Despite the many 

 advantages, prefabrications’ 

 greatest defeat is in the 

 limitations that are typically 

 addressed through site-

6 Iulo, “Hybrid Prefabrication”, 260. 
7 Ibid.

 specific design. Site-specific 

 design often produces a 

 better architectural 

 outcome, responsive to site 

 conditions such as 

 temperature, solar 

 orientation, privacy, views, 

 predominant winds, ground 

 conditions, contour, 

 vegetation, materiality and 

 history. In order to optimise 

 solar orientation and 

 passive solar design 

 strategies for a higher 

 performing dwelling, site-

 specific design must be 

 incorporated. In New 

 Zealand specifically, 

 prefabrication has 

 historically been not widely 

 accepted, as bespoke 

 design is prevalent and 

 often demanded.8

8 Maria Taylor. “Hybrid Infill - The Search 
for an Affordable Housing Solution,”
(Master’s Research Project, Unitec 
Institute of Technology, Auckland, 
2014), 31.
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However, despite these 

limitations, prefabrication is 

becoming increasingly popular as 

a standard building technique, 

particularly due to its efficiency 

and economy.9 10

“The government has identified 

prefabrication for starter homes, 

the international contemporary 

prefab movement is gaining 

momentum, and several new 

prefabricated housing products 

are entering the local market.”11

9 Bell, “Kiwi Prefab,” 25. 

10 Taylor, “Hybrid Infill,” 31. 
11 Bell, “Kiwi Prefab,” 17. 
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Pamela Bell, chief executive 

officer and founder of PrefabNZ, 

discusses the five primary types 

of prefabricated housing being 

used worldwide in her 2009 

Master of Architecture thesis; 

‘Kiwi Prefab: Prefabricated 

Housing in NZ’. These include: 

component, panel, module, 

hybrid, and complete 

prefabricated buildings. Bell’s 

definitions have been summarised 

for this research project.12

Component

Component-based prefabrication 

includes stick and sub-assembly 

prefabrication. Stick refers to pre-

cut and finished timber and steel. 

Sub-assemblies include structural 

12 Bell, “Kiwi Prefab,” 27-33.

members (e.g., pre-assembled 

roof trusses and wall frames). The 

use of pre-assembled components 

is now common in New Zealand.13

Panel

Panelised, non-volumetric or two-

dimensional prefabrication is 

comprised of manufactured 

panels that are transported as a 

flat-pack selection of parts to be 

assembled on site. Some panels 

are comprised of framing 

components, while others can be 

lined and include doors, windows, 

and services.14 15 16

13 Bell, “Kiwi Prefab,” 27. 

14 Ibid. 
15 Angela Englinton, “Hybrid Best of Both 
Worlds," in Build Magazine, by Branz, ed. 
Annemarie Crampton (Wellington, 
October/November Issue, 2013), 89-90. 
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Module

Modular prefabrication refers to 

3D structural units that are 

constructed individually off-site, 

then combined on-site quickly and 

efficiently. Modular units are 

manufactured with services and 

internal finishes installed prior to 

transportation.17 “This approach is 

particularly suited to highly 

serviced areas such as kitchens, 

bathrooms and plant rooms, 

which have a high added value, 

and cause disruption and delays 

on site.”18

                                                  

16 Ulrich Knaack, Sharon Chung-Klatte, 
and Reinhard Hasselbach, Prefabricated 
Systems : Principles of Construction
(Basel: Birkhäuser, 2013), 47.

17 Bell, “Kiwi Prefab,” 29.
18 Mark T. Gorgolewski, “The Potential 
for Prefabrication in United Kingdom 
Housing to Improve Sustainability,” in 
Smart and Sustainable Built 
Environments, ed. Jay Young (Oxford: 
Blackwell, 2005), 122. 

Hybrid 

Hybrid prefabrication is a term 

used for combinations of systems 

used to construct the same 

building. These systems often use 

a mixture of modules for the 

highly serviced areas and 

construct the remainder of the 

building using panels or by 

conventional building methods.19

Hybrid systems combine the 

benefits of two or more prefab 

construction systems, balancing 

efficiency with flexibility and 

consumer choice.20 21 22

19 Ibid, 124. 
20 Englinton. “Hybrid Best of Both 
Worlds,” 89-90. 

21 Iulo, “Hybrid Prefabrication,” 260. 

22 Bell, “Kiwi Prefab,” 29. 
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Complete Buildings 

Complete buildings are fully 

constructed off-site before being 

transported to a site.23 24 Because 

this type of prefabricated building 

is brought on site in one piece it 

is limited to the size of the trucks 

and roads on which it is 

transported.

23 Bell, “Kiwi Prefab,” 25. 

24 Taylor, “Hybrid Infill,” 33. 
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Fig 3.3.1 Walter Gropius and Adolf Meyer, Baukasten, (1923),
http://www.laboratorio1.unict.it/imagdata/gropius/063.jpg.
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Below is a brief timeline of key 

projects/design ideas which lead 

to the prefabricated/modular 

designs seen today. This includes 

looking into a wide variety of 

schemes from the early twentieth 

century. The most useful of these 

historical precedents include:25

1919. Le Corbusier’s ‘Mass 

Production House’. This book was 

introduced as ‘The Engineers 

Aesthetic’ for the new age of 

mass produced products.26

1923. Adolf Meyers and Walter 

Gropius’ ‘Baukasten’ (‘Building 

Blocks’) prefabricated scheme 

25 Gordon Wilhelm, “Chapter 1: A brief 
history of Prefabrication.” In Open 
Source Housing (Savannah College of Art 
and Design, June, 2007), 13-21. 

26 Le Corbusier, Toward an Architecture,
translated by John Goodman 
(LosAngeles: Getty, 2007), originally 
published as Vers une architecture
(Paris: Crès, 1923). 

(Fig 3.3.1). This scheme involved 

industrially produced building 

elements (blocks) which would 

function as a variable kit of parts. 

These forms interlocked to 

produce a near infinite array of 

layout options and 

configurations.27

1932. General Housing 

Corporation in the United States 

introduces a new form of material 

being used in housing with the 

pressed-steel panel house. 

1942. General Panel Corporation 

commissions Konrad Wachsmann  

and Walter Gropius to design a 

new panelised house. 

1947. Larrabee Barnes 

collaborates in the design of a 

27 Barry Bergdoll and Peter Christensen 
(eds.), Home Delivery: Fabricating the 
Modern Dwelling (Basel: Birkhäuser, 
2008), 56-57. 
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Fig 3.3.2 (Left) Kisho Kurokawa, Nakagin 
Capsule Tower,
https://upload.wikimedia.org/wikipedia/
commons/2/26/Nakagin.jpg

Fig 3.3.3 (Below) Richard and Su Rogers,
Zip-Up Enclosures. In Home Delivery: 
Fabricating the Modern Dwelling, Part 1, 
149, (New York: MoMA, 2008).
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new prefabricated house for the 

Vultex Aircraft Company. This 

scheme consists of paper cored 

panels which were skinned in 

aluminium (much like the 

construction of an aircraft). 

1954. Australian architect Harry 

Seidler creates a new prototype 

‘production house’. This system 

utilises prefabricated columns, 

beams, and sections, which allow 

for extreme flexibility in the 

proposed floor plans.  

1956. Malcom McLean invents 

and develops the steel shipping 

containers that we still see today. 

1968. Richard and Su Rogers 

proposes Zip-Up Enclosures (Fig

3.3.3), a sequence of 

standardised components which 

users could buy to expand a 

building to create a 

living/evolving structure.28

1972. Kisho Kurokawa's Nakagin 

Capsule Tower (Fig 3.3.2), built in 

Tokyo, is realised which utilises 

living units that are capable of 

being changed out with new ones 

over time. 29

28 Bergdoll and Christensen, Home 
Delivery, 148-151. 

29 Ibid, 144-147.
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According to Michael Mackay in 

his PhD Thesis entitled; DIY (Do-

It-Yourself) Home Improvement 

in New Zealand, DIY (or ‘do-it 

yourself’) “occurs when  

homeowners decorate, alter, 

build, maintain or repair any part 

of the house and home rather 

than paying a professional 

tradesperson to do the work for 

them.”30 DIY can range widely 

from a task as small as gardening 

or painting, right through to 

building a deck or adding an 

extension onto a home. Defining 

features of DIY include it being 

unpaid work that the owner is 

partially or wholly responsible for 

completing. 31

30 Michael Mackay, DIY (Do-It-Yourself) 
Home Improvement in New Zealand
(PhD Thesis, Lincoln University, 2011), 
1.

31 Ibid. 

Mackay also states that based on 

the findings of two surveys 

conducted recently (by the 

research firms DraftFCB and 

Neilson research), it would appear 

that in general New Zealand is 

considered to have a DIY 

culture.32

But what does it really mean to 

engage in DIY in and around our 

homes? If an owner decides to do 

some DIY work, the house may 

then become an individual and 

unique manifestation of that 

owner. In the past our homes had 

value, meaning, and a spiritual 

connection put in place because 

of the people we knew who had 

previously worked on the house. 

This meant that the house had 

meaning to the people who lived 

there which resulted in the 

32 Ibid. 
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owners being less likely to simply 

sell and move on. 

However, the traditional Kiwi DIY 

culture is currently at risk 

because of urbanisation, higher 

incomes and lack of skills 

according to John Hartmann, chief 

executive officer (CEO) of 

Mitre10, a New Zealand chain 

store specialising in hardware and 

DIY materials. Hartmann believes 

there has been a generational 

shift which may continue into the 

future. For example, the number 

of men learning handyman skills 

from their fathers has reportedly 

decreased from 71 per cent to 44 

per cent within one generation, 

and this trend is predicted to 

continue.33

Hartmann points out that The 

‘Baby Boomers’ have more 

money, more assets, and less 

spare time so are more likely to 

hire someone to do the job for 

them. ‘Generation X’ is also 

33 Nick Krause. "Do-it-yourself a dying 
art," Stuff.co.nz, April 08, 2011.  

seeing downward trends in 

practical handyman skills 

compared with previous 

generations. Nick Krause has 

reported findings that “only 32 

percent of men under 25 were 

able to fix the last practical 

dilemma they had in their homes 

compared with 83 per cent of 

over 55s.”34

The implication of these 

generational shifts in DIY culture 

is that new building designs 

should be simplified if we are to 

encourage a new generation of 

home owners to get involved in 

the repair, maintenance or 

alteration of their dwellings. 

34 Ibid. 
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“Architecture should speak of its time and place, but yearn for 

timelessness.”

Frank Gehry, Architect and Director at Gehry Partners.
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Fig 4.1.1 (Top Right) Hivehaus open plan liv-
ing/dining/kitchen space.

http://homeli.co.uk/wp-content/uploads/2013/11/Hive-

Haus-Dining-Area-Module.jpg

Fig 4.1.2 (Middle Right) Hivehaus bedroom.
http://trends.archiexpo.com/wp-content/up-

loads/2014/03/hive-haus-3.jpg

Fig 4.1.3 (Middle Left) Constructed
Hivehaus building.

http://www.trendir.com/house-design/assets_c/2013/11/

homes-1-deck-thumb-970xauto-24594.jpg

Fig 4.1.4 (Bottom) Modular Design
http://www.archdaily.com/769948/how-popular-could-

anti-builder-and-anti-architect-homes-become
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Designed by Barry Jackson. 35

(Figures 4.1.1-4)

United Kingdom. 2012-Present 

The Hivehaus design scheme 

primarily features hexagonal 

modules which can act as 

standalone pods, or slot together 

to create individual/connected 

spaces within a larger 

structure/house. Each pod is 

made up of six identical wooden 

triangular panels are bolted 

together to make up the floor. Six 

more triangular panels, modified 

to fit a circular skylight in the 

centre, form the roof and ceiling 

of the pod. Scaffold poles act as 

the columns at each corner and 

connect the roof to the floor. 

Every face of the module is 

designed to fit off-the-shelf 

insulated panels wherever you 

choose to fit walls, doors or 

35 HiveHaus, www.hivehaus.co.uk. 

windows. The 10.4m2 floor space 

of each module can be utilised for 

any purpose and the more pods 

that are used, the bigger the 

house will be. Triangular and 

parallelogram shaped modules 

can also connect to house 

wardrobes/cupboards or 

bathrooms. The pods offer an 

unlimited quantity of spatial 

configurations; they are, 

however, limited to being in the 

triangular/hexagonal forms.36

36 Shane Hickey, “The innovators: 
hexagonal homes could give first-time 
buyers a hive of their own,” in The 
Guardian (June 28, 2015), 
http://www.theguardian.com/business/2
015/jun/28/hexagonal-homes-hivehaus-
first-time-buyers-property-ladder. 

37[        ]



Fig 4.2.1 (Top) The Boxus system.
http://www.f3design.co.nz/architectural-design/boxus/album-12/51/124/

Fig 4.2.2 (Middle Left) Boxus sytem under constuction.
http://www.f3design.co.nz/architectural-design/boxus/album-12/52/124/

Fig 4.2.3 (Middle Right) Constructed Boxus Building.
http://www.f3design.co.nz/architectural-design/boxus/album-12/53/124/

Fig 4.2.4 (Bottom) Designers’ impression of versatility.
http://www.f3design.co.nz/architectural-design/boxus/album-12/68/124/
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Designed by F3 Design Studio.37

(Figures 4.2.1-4)

Christchurch, New Zealand. 2011 

This design scheme by F3 Design 

Studio from Christchurch 

implements a number of skeletal 

cubes that are fabricated together 

from square, hollow lengths of 

steel. Once joined together on 

site, the cubes then have panels 

positioned into various openings 

to produce a number of adjoining 

spaces.

This allows for a high level of 

individuality and adaptability in 

the creation of the building(s) and 

potentially allows for easy 

changeability once the structure is 

up and running even though this 

is not purpose of creating this 

scheme.

37 F3 Design, 
http://www.f3design.co.nz/architectural-
design/boxus/album-12/50/124/

The space would not be very 

usable as a residential dwelling 

because of with all the columns 

throughout the larger spaces, 

although they could be cleverly 

integrated with the layout of the 

house interior. 

Art Box, which utilises the Boxus 

system, is a project unique to 

New Zealand which is dedicated 

to establishing studio and gallery 

spaces for artists in Christchurch. 

It was established to provide a 

quick and reasonably inexpensive 

solution to ensuring that up to 

100 artists of the area could 

continue to work after many of 

their workspaces were lost during 

the Christchurch earthquakes.38

38 Ben Comber, “ArtBox,” Ben Comber 
Architecture, 
http://www.bencomberarchitecture.com/
30008/2349716/p-r-o-j-e-c-t-s/a-r-t-b-
o-x
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Fig 4.3.1 (Top Left) Model of the 
scheme.

https://s-media-cache-ak0.pin-

img.com/736x/ea/b1/64/eab-

164161f5526955a3945a6750f099b.jpg

Fig 4.3.2 (Top Right) 
plan layout.

Bergdoll and Christensen, Zip-Up Enclosures, in 

Home Delivery: Fabricating the Modern Dwell-

ing, Part 1 (New York: MoMA, 2008), 148-151.

Fig 4.3.3 (Middle) Designers’ drawing 
of the building.

Ibid.

Fig 4.3.4 (Bottom) Model of the 
building from the side.

Ibid.
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Designed by Richard and Su 

Rogers.39 (Figures 4.3.1-4)

United Kingdom. 1968-1971 

Convinced that the future of 

housing in the United Kingdom lay 

with mass production, Richard 

and Su Rogers set out to design a 

housing ‘resource’ that would be 

expandable and portable. They 

were inspired by the monocoque 

construction that was widely used 

the transportation industry, in 

which airplanes, boats, and cars 

are constructed so that the body 

is combined with the Chassis as a 

single unit and the vehicular 

"skin" provides its own structural 

support. The two prototype of the 

Zip-up Enclosure homes were 

created for competitions 

sponsored by DuPont for the 1969 

and 1971 Ideal Home exhibitions. 

39 Bergdoll and Christensen, Home 
Delivery, 148-151. 

The project employs DuPont 

products to demonstrate how a 

house could be built out of the 

new high-tech material and 

techniques of the time.  

The floor, walls, and roof were all 

connected to form a structure 1 

metre wide and 9 metres long. 

The components were to be 

fabricated off-site in separate 

pieces and then attached to 

create ‘rings’. Each of the ring's 

four sides could be customized in 

a variety of ways, including 

colour, windows/openings, and 

texture. Furthering the 

enclosure's customisability would 

be its ability to "zip up" with other 

rings into a potentially infinite 

tube adapted to the spatial needs 

of the customer. The customer 

could go to a local home store to 

purchase as many rings as they 

needed to begin a home or add to 

their existing zip-up home. 
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Fig 4.4.1 (Top Left) Standard capsule room.
http://www.mascontext.com/wp-content/uploads/2011/06/04_nakagin_cap-

sule_06.jpg

Fig 4.4.2 (Top Right) 
http://2.bp.blogspot.com/-1GTSiA3MDH4/ToHY9hUOaHI/AAAAAAAANAs/

usK2NdQwYyI/s1600/nakagin-4+copy.jpg

Fig 4.4.3 (Bottom Left) Constructed building as seen today.
https://upload.wikimedia.org/wikipedia/commons/2/26/Nakagin.jpg

Fig 4.4.4 (Bottom Right) Building elevation and section.
http://www.domusweb.it/content/dam/domusweb/en/from-the-ar-

chive/2010/12/21/kurokawa-s-capsules/big_314257_2965_2a1.jpg
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Designed by Kisho Kurokawa.40

(Figures 4.4.1-4)

Tokyo, Japan. 1972 

Completed after the unofficial 

demise of the Japanese Metabolist 

movement, the Nakagin Capsule 

Tower in Tokyo remains the 

movement's most emblematic 

built work to date. As with other 

Metabolist proposals, the Capsule 

Tower is essentially a 

superstructure that acts as the 

building’s core with numerous 

prefabricated units "plugged in". 

The building was conceived as an 

infinitely alterable helicoidal 

infrastructure that could offer the 

building, or organism, qualities of 

adaptability and flexibility 

unfamiliar to the conventional tall 

building or even to the mega-

structure typology. Built in 

Tokyo's Ginza district, the tower 

40 Bergdoll and Christensen, Home 
Delivery, 144-147. 

was originally designed as a hotel 

to supply affordable 

accommodation for single 

businessmen unable to take the 

time to commute home at the end 

of every day.41

Each 'capsule" is a steel-trussed 

box measuring some 2.4 by 4 

metres. They are clad in 

galvanized steel and sprayed with 

a coating of a glossy, rust-proof 

paint. Each capsule contains a 

built-in bed and drop-in bathroom 

unit. The capsules were outfitted 

off site and lifted into place by 

crane, latching onto the fourteen 

story concrete core shaft of 

vertical circulation. The Capsules 

could be combined to create 

larger spaces, although this was 

never implemented as none of the  

41 Ibid. 
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original capsules have been 

replaced. 42

The clip-on capsule structure is 

decidedly compact, leaving little 

room for customization of any 

sort. Even elements such as 

alarm clocks, task lights, soap 

dispensers, and flip-down desk 

surfaces were predetermined 

before construction. In a sense, 

they presage much of the minimal 

urban living that has gained more 

prominence in recent years. In 

that vein, the Capsule Tower is a 

influential work that, not only 

represents the Japanese 

Metabolist movement, but also 

reinvents the apartment and hotel 

building typology.43

42 Bergdoll and Christensen, Home 
Delivery, 144-147. 
43 Ibid. 
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"We celebrate prefab because it is a smart building solution that is highly 

adaptable and compelling to our audience. We never tire of exploring its 

possibilities."

Amanda Dameron, Editor-in-Chief at Dwell Magazine.
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Understanding housing in an 

architectural context requires a 

definition of what a house actually 

is, what it is for, and what it 

means. This statement, quoted by 

Hugh Stretton exemplifies this: 

House and home stand at the 

centre of people’s lives, giving 

them a shelter for sleep and 

half their waking activities, 

shielding them from the world, 

yet admitting it in a controlled 

and selective fashion, and 

providing storage and a 

showcase for most of their 

possessions.

[The house] confers a bundle of 

rights and duties which may be 

distributed in various ways 

among various people - the 

occupier, the owner, tenants 

and sub-tenants, and the 

authorities responsible for 

taxation, town planning and 

public health. 

There is a right to occupy the 

house; rights to sell, let and 

sub-let it; rights to control the 

use which others make of it; 

rights to extend, demolish, re-

build and redecorate it; rights 

to benefit from tax concessions 

and subsidies; the right to hold 

an asset that generally retains 

its real value despite inflation; 

and the right to bequeath that 

asset to one’s heirs.

Houses, moreover, are fixed in 

one place. With the house 

comes the neighbours, the 

reputation of the 

neighbourhood, the jobs, 

schools, doctors, and shops and 

other opportunities within reach 

of that point on the map.44

44 David Donnison and Clare Ungerson,
Housing Policy (Cambridge Univerity 
Press, 1982), 11-12.
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Home

This is a word that can mean 

something completely different 

for each individual. A person's 

home could be the place where 

they currently live, a place where 

they grew up, or the place where 

the people they care about live. 

In the case of many people, the 

home is an ever changing concept 

as it is an affective concept, which 

can vary depending on the 

placement of another person or 

object. A person may even 

consider their own body to be the 

only 'true' home.45

45 Urban Dictionary, “Home,” 
http://www.urbandictionary.com/define.
php?term=homes (written June 24, 
2005, accessed 06 May, 2015). 

To help clarify the differences 

even further,  

A HOUSE is a BUILDING where 

the majority of people live. It 

would most commonly consist of 

bedrooms, a living room, a 

kitchen/dining room and a 

bathroom. 46

In contrast, a HOME is a PLACE

where someone lives. Normally it 

is a house, but it can be other 

things too: an apartment, a 

caravan, a boat, etc. Home is 

often associated with a family 

and/or the place you feel attached 

to.47

46 Woodward English Dictionary, “House 
vs. Home Difference,” 
http://www.woodwardenglish.com/house
-vs-home-difference (written July 1, 
2011, accessed 06 May, 2015).  
47 Ibid. 
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A modest dwelling which breaks 

away from convention.

Humble48

[huhm-buh l]  

Adjective. Not arrogant; modest. 

Courteously respectful. 

Abode49

[uh-bohd] 

Noun. A dwelling place; a home. 

Verb.

A past tense and a past participle 

of abide. 

Abide50

48 Collins English Dictionary, “Humble,” 
http://www.collinsdictionary.com/diction
ary/english (accessed 13 April 2015).

49 Collins English Dictionary, “Abode.”

[uh-bahyd]  

Verb (used without object). To

continue in a particular condition, 

attitude, relationship, etc. 

Verb (used with object). To 

accept without opposition or 

question. 

House51

[hous]

Noun.

A building in which people live; 

residence for human beings. 

                                                  

50 Collins English Dictionary, “Abide.” 

51 Collins English Dictionary, “House.”

50[        ]



Home52

[hohm]

Noun.

The place in which one’s domestic 

affections are centred. 

Understanding the differences 

between a house and a home is 

much more complex than it 

appears on the surface. 

52 Collins English Dictionary, “Home.”
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Listed below are the primary 

reasons why people sell their 

existing homes and move into 

new ones.

1. The house is too small. First-

time buyers can often outgrow 

their ‘starter homes’ very quickly. 

Because owning a first home 

usually comes at a similar time to 

starting a family, increasing 

family size is the primary reason 

that home owners say they need 

to move in to a larger home.53

2. Need an upgrade. “The grass 

is always greener on the other 

side.” Homeowners often want 

what they do not have so they 

53 Harradines, “What are the top 10 
reasons people move house?,” (June 30, 
2014),
http://www.harradines.co.uk/news/what
-are-the-top-10-reasons-people-move-
house/ 

dream of bigger houses, more 

expensive materials and overall 

grander, more upscale homes.54

3. To remedy a purchase 

error. The new homeowners may 

believe that they have made a 

mistake with the purchase of their 

current home and have a desire 

to resolve the mistake. The 

reasons behind this can vary 

greatly. For example, the layout 

of the house does not work 

specifically for them (as it was 

designed to be someone else’s 

home initially), the orientation of 

the house does not work in the 

landscape it has been built in, or 

the spaces just are not large 

54 Alex Johnson, “Why do people move 
house?,” in The Independant (April 02, 
2014),
http://www.independent.co.uk/property/
why-do-people-move-house-
9232432.html
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enough for the new owners’ 

furnishings.55

4. New Job. Relocation can make 

it necessary for many 

homeowners to move to a new 

location. Most people would prefer 

to move house if the commuting 

distance exceeds an hour. 

5. Empty nest. The children 

have now adults and have moved 

into their own homes. The owners 

want a smaller, easier to maintain 

home.56

6. To be able to see family 

more often. Some owners want 

to move closer to their family as 

they age, to be closer to loved 

ones. Parents want to be closer to 

their children. Grandparents want 

to be closer to their children and 

grandchildren. 

55 Elizabeth Weintrau, “15 Reasons why 
Home Owners Sell and Move,” in About 
Home (December 16, 2014),  
http://homebuying.about.com/od/selling
ahouse/qt/0207WhyMove.htm 

56 Johnson, Why do people move house?. 

7. Changing personal 

relationships can mean that 

someone new may be joining the 

household. A new partner can 

mean one (or more) of the parties 

involved will need to sell, 

especially if both owned homes 

prior to the commitment. Break-

ups can mean that one or more of 

the household needs to move 

house as the home may not be 

affordable to sustain on one 

person's income. 

8. Neighbourhood changes.

The neighbourhood may have 

changed for the worse, socially, 

economically, or physically. For 

example, maybe a motorway was 

constructed nearby, noisy 

neighbours move in, robberies 

start occurring in the 

neighbourhood, etc. 

9. Reduce Running Costs.

Some homeowners do not want to 

put on a new roof, replace the 

cladding or upgrade the 

heating/ventilation systems, so it 

can be easier to buy a newer 

home. When you figure the life of 

most home systems is about 15 
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years, it may make sense to get 

out before everything needs 

replacing.57

10. Retirement. Active aging 

communities are attracting more 

and more buyers over the age of 

65. The only issue with these 

communities is that more often 

than not a lot of family memories 

reside in their current homes and 

neighbourhood, especially if a 

family member passes away 

within that time. It can also often 

mean having to move further 

away from family.58

11. Health problems. This 

reason links in with number 10. 

Physical ailments such as knee or 

back problems makes it difficult 

for an aging population to climb 

stairs in a two-storey house, so a 

single storey home could be much 

more practical.59

57 Harradines, “What are the top 10 
reasons people move house?”

58 Ibid. 

59 Ibid. 

12. Home improvement 

perfection. A small proportion of 

the population really enjoys fixing 

up older houses and then selling 

up and moving on. These people 

spend a lot of time, money and 

effort remodelling their house, 

and once the work is completed, 

they become restless because 

there is nothing left to do. For 

some, it is a way to maintain 

balance while mastering a hobby. 

13. Change of scenery and/or 

lifestyle. Others are simply tired 

of being where they are and set 

out to experience new things, 

travel, or pursue new hobbies. 

Many people past a certain age 

want to find a new calling that is 

meaningful to them personally. 60

Of the 13 reasons listed, eight 

(#1, 2, 3, 5, 6, 9, 11, and 12) are 

most likely to receive the greatest 

long term benefits from the type 

of housing scheme that is being 

proposing.  

60 Johnson, “Why do people move 
house?”
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Fig 5.5.1. Average house size versus decade built.
Average house size by age, (QV.co.nz, May 10, 2011), https://www.qv.co.nz/n/news-details/phoenix-78?blogId=62.

Fig 5.5.2. .
Average house size by age, (QV.co.nz, May 10, 2011), https://www.qv.co.nz/n/news-details/phoenix-78?blogId=62.

Fig 5.5.3. .
Average house size by age, (QV.co.nz, May 10, 2011), https://www.qv.co.nz/n/news-details/phoenix-78?blogId=62.

56[        ]



The size of the average house in 

New Zealand (based primarily on 

floor area) was 149 square 

metres in 2011, according to the 

property data and analytical 

insight company QV.61

As shown in Fig 5.5.1, this has, in 

general, increased steadily over 

time. Houses constructed in 

recent years have been more 

than 50 percent larger than 

houses constructed in the first 

half of the 20th century. Based 

solely on the decade that the 

houses were built, houses had a 

typical floor area of just under 

132 square metres in 1900, while 

61 QV, “Average House Size by Age,” 
(May 10, 2011), 
https://www.qv.co.nz/n/news-
details/phoenix-78?blogId=62 

houses built since 2010 are on 

average 205 square metres.62

From the start of the 20th century, 

house sizes remained relatively 

stable up until the 1930s, when 

they started to reduce due to the 

Great Depression and World War 

Two (Fig 5.5.1). This was 

primarily due to a reduction of 

money, resources and labour 

available in New Zealand. Since 

the 1950s house sizes have been 

steadily increasing, with 

particularly rapid growth between 

1980 and 2010. This trend is seen 

right across the country with very 

little difference in almost all of the 

main centres.63

62 Ibid. 

63 Ibid.
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Some areas of the country did not 

have many houses prior to 1940, 

and building activity has been 

slightly slower since 2010. To 

make a more accurate 

comparison between geographical 

areas, the study looks at the 

variation in house size between 

1940 and 2000. 

According to the study, the areas 

which have seen the largest 

increase in house size (Fig 5.5.2)

since 1940 are those which were 

formerly small rural areas or 

holiday destinations. These areas 

are now, in general, fringe areas 

from which peoplecommute to 

larger centres. Examples of these 

areas include (but are not limited 

to) Rolleston, Rangiora, and 

Kaiapoi near Christchurch, and 

the Kapiti Coast on the way into 

Wellington. Otherwise, it is in 

holiday destinations that have 

developed into more significant 

centres in their own right. These 

areas support both local families 

and attract larger holiday homes 

(for example, Taupo and Hanmer 

Springs in the Hurunui District). 64

The single area which has seen 

significantly less growth than 

other areas since 1940 is the 

Ruapehu District in the central 

North Island (Fig 5.5.3). While 

larger towns like Taumarunui and 

Raetihi have seen a modest 

growth in house size, in Ohakune 

the house sizes have stayed 

almost exactly the same size 

since 1940, most probably 

reflecting the nature of the town 

being small holiday homes 

primarily for winter use (for the 

close access to the Turoa Ski 

Field). South Waikato, Hauraki 

and Kawerau District’s towns 

have houses which have grown in 

size, but only modestly. Similarly, 

in Buller, the main towns of 

Westport and Reefton have only 

seen slight increases in the house 

size since the 1940s.65

64 QV, “Average House Size by Age.”

65 Ibid. 
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Stricter mortgage 

qualifications

Worldwide, the requirements to 

qualify for a mortgage have 

remained strict as banks try to 

ease off on giving easy credit in 

an attempt to slow the ‘housing 

bubble.’ This often means that 

first home buyers, due to their 

inferior credit scores are finding it 

a struggle to get mortgages. 

Furthermore, first-time buyers are 

traditionally less well-off than 

those who have already 

purchased a home in the past, 

and therefore are being pushed 

towards smaller, second-hand  

homes because they are less 

expensive. 66

The wealthy are 

driving the housing 

market

Well-off buyers usually decide to 

go for larger, new homes. 

However, up until recently, this 

has not been the case. “The 

market has shrunk to a level 

where a very small segment of 

buyers is driving what the market 

looks like,” according to Rose 

Quint, assistant vice president of 

survey research at the National 

66 Samantha Reeves, “Why are U.S. 
Homes Getting Bigger? Blame Repeat 
Buyers,” in Veterans United Network
(July 12, 2012), 
https://www.veteransunited.com/realest
ate/why-are-u-s-homes-getting-bigger-
blame-repeat-buyers/
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Association of Home Builders in 

the United States. 67

“Until there’s a more 

representative sample of buyers 

[for new houses], they will 

continue to dominate how the 

market looks.” 68

Will the trend 

continue?

Samantha Reeves, real estate 

agent and home buying expert for 

Veterans United, believes that if 

first-time homebuyers are let 

back into the housing market, the 

average home size may fall. The 

conservative approach to 

spending by novice buyers could 

quickly bring the average new 

home size down quite 

67 Rani Molla, “Five Reasons New Houses 
are still Getting Bigger,” in The Wall 
Street Journal, (September, 2014), 
http://blogs.wsj.com/briefly/2014/09/30
/5-reasons-new-houses-are-still-getting-
bigger/

68 Ibid. 

substantially. However, if the 

market continues to limit the 

buyer pool to wealthier, repeat 

consumers, the average new 

home may continue growing.69

New homes may include the latest 

innovative, green technologies, 

but excessive house sizes could 

negate any benefits achieved 

from these environmental 

advances.70

69 Reeves, “Why are U.S. Homes Getting 
Bigger?”

70 Ibid. 

61[        ]



“In reality some images or drawings have a greater impact than many 

buildings that are built.” 

Emilio Ambasz, Argentine Architect, award-winning Industrial Designer, 

and Curator of Design at the Museum of Modern Art (MoMA), 1970-76.
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Fig 6.0.1 Initial hunch for the project. Author’s Own
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Overview

The subsequent test prototypes 

were designed to respond to the 

parameters discussed in previous 

sections. These sections act as a 

catalyst and carry the initial idea 

through the project (Fig 6.0.1).

Because this research project is 

specifically looking into a form of 

adaptable housing as a means for 

construction and how it can be 

used in a wide range of house 

layouts, the design prototypes 

utilise spacial configurations that 

have already been established to 

work. In creating these prototypes 

and working through any issues 

that arise with each one, the level 

of adaptability and limitations of 

each design concept becomes 

apparent. Because of this, it is 

possible to critically reflect on the 

methods chosen and consider how 

successfully it incorporates 

adaptability into the design. 

All of the prototypes in the 

subsequent pages are primarily 

looking into smaller scale, 

residential homes. These range 

from a studio apartment-style 

scaled house designed for one or 

two people, right through to family 

homes of three to four bedrooms 

for families of four to six people. 

The following prototypes will test 

three different types of building 

styles that are currently popular 

around the world.  

The first prototype and set of 

buildings have been based around 

the idea of a monolith house. This 

can be both gable pitched, mono-

pitch, or flat roofed to ensure 

maximum variety. 

The second prototype deals with 

the pavilion house, where there 

are interchangeable panels on all 

sides of the building, both exterior 

and interior. 

The third prototype is a deeper 

exploration of the first two 

prototypes. It utilises the best 

aspects of both to create a highly 

refined adaptable home prototype 

which takes into account both the 

occupants and the program. 

65[        ]



Conclusion

Design
Discussion

Prototype TwoThree Test
Prototypes

Prototype One

House
Analysis

Precedent
Review

Theoretical
Review

Introduction

Prototype Three

The Adaptable
House

66[        ]



Stage of 

Experimentation

This is the first of three test 

prototypes. It uses digital 

modelling techniques to explore 

adaptability in monolithic styled 

buildings. 

Building Program 

Focus

The focus of this prototype is 

looking at how I can utilise my 

design ideas into monolithic 

styled homes. Monolithic styled 

architecture traditionally covers 

buildings that are cast, 

excavated, or carved from a one 

piece of material. Contemporary 

iterations of monolithic can 

include sections made from other 

materials (for example timber) 

but are put together in a way in 

which it appears to be a solid 

object.

The following designs all feature a 

big monolith surround (usually 

the end or side walls, floor and 

roof). These are self supporting so 

the panels can simply slot into 

channels running along the length 

of the openings 

Exploration

The architecture of this prototype 

looks at exploring how the 

building can be adapted and how 

it operates within the realm of 

conventional building 

techniques/styles. 

Established house plans that I will 

work with in order to develop this 

prototype:

- ONE. Heijman Architecture, 

Netherlands. 

- Compact Karst House. Dekleva 

Gregoric Architekti, Slovenia. 

- Solar da Serra House. 3.4 

Arquitetura, Brazil. 

- Residence in Megara. Tense 

Architecture Network, Greece. 
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Fig 6.1.1 (Top Left) Artists Impression.

Fig 6.1.2 (Top Right) ONE House Built.

Fig 6.1.3 (Middle Left) Inside the house.

Fig 6.1.4 (Bottom) Upper Floor Plan. Mez-
zanine level with bedroom.

Fig 6.1.5 (Bottom) Lower Floor Plan.
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ONE
Designed by Heijman Architecture 

in the Netherlands.71

This house, as shown in figures 

6.1.1-8, is the classic monolithic 

styled building. It features open 

ends with solid timber surrounds 

(floor, walls, and roof) which all 

appear to be extruded from a 

single piece of material. 

Limitations of this design are that 

that only the two ends of the 

building are open, meaning that 

these are the only places where 

panels could be changeable. 

71 Images and Information provided by 
Heijman Architecture, “Heijman One,” 
http://heijmans.nl/en/heijmans-one/

Collated and accessed by InHabitat, 
http://inhabitat.com/solar-powered-
heijmans-one-is-a-portable-and-
affordable-rental-home-for-millennials/ 

Fig 6.1.6 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.1.7 (Middle) First Floor Plan. 
Authors Own.

Fig 6.1.8 (Bottom) Exterior view of 
the house. Authors Own.

Interchangeable panels at all openings

Interchangeable panels at all openings
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Fig 6.1.9 (Top Left) Lower level living 
space.

Fig 6.1.10 (Top Right) Upstairs space.

Fig 6.1.11 (Middle Left) Exterior view of 
the house.

Fig 6.1.12 (Bottom Left) Ground Floor 
Plan.

Fig 6.1.13 (Bottom Right) First Floor Plan.
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Compact Karst House
Designed by Dekleva Gregoric 

Architekti in Slovenia. 72

This house, as shown in figures 

6.1.9-16, is another classic 

monolithic styled building. As with 

the previous design, it features 

open ends with solid timber 

surrounds (floor, walls, and roof) 

which all appear to be extruded 

from a single piece of material. 

Unlike the previous design it has 

openings on both the ends and 

the sides which increases the 

potential for changeability: 

however, this is still limited. 

72 Information provided by Dekleva 
Gregoric Architekti, “Compact Karst 
House.” 

Images provided by Janez Marolt.

Collated and accessed by ArchDaily, 
http://www.archdaily.com/582888/comp
act-karst-house-dekleva-gregoric-
arhitekti/

Fig 6.1.14 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.1.15 (Middle) First Floor Plan. 
Authors Own.

Fig 6.1.16 (Bottom) Exterior view 
of the house. Authors Own.

Interchangeable panels at all openings

Interchangeable panels at all openings
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Fig 6.1.17 (Top) Monolithic Style Architecture.

Fig 6.1.18 (Middle Left) View into living space.

Fig 6.1.19 (Bottom) Floor Plan.
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Fig 6.1.20 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.1.21 (Bottom) Exterior view 
of the house. Authors Own.

Interchangeable panels at all openings

Solar da Serra House 
Designed by 3.4 Arquitetura in 

Brazil.73

This house, as shown in figures 

6.1.17-21, is a contemporary 

version of the monolithic styled 

building. Unlike the previous 

designs, the ends of the building 

are part of the monolith structure 

and the sides are fully open. This 

design opens up the possibilities 

for adaptability even further. 

73 Information provided by 3.4 
Arquitetura, “Solar da Serra House.”

Images provided by Joana França. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/637486/solar-
da-serra-house-3-4-arquitetura/ 
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Fig 6.1.22 (Top Left) View into the kitchen.

Fig 6.1.23 (Top Right) View into the internal 
courtyard.

Fig 6.1.24 (Middle Left) Exterior view of the 
building.

Fig 6.1.25 (Bottom) Floor Plan.
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Fig 6.1.26 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.1.27 (Bottom) Internal  
courtyard of the house. 
Authors Own.

Interchangeable panels at all openings

Residence in Megara
Designed by Tense Architecture 

Network in Greece. 74

This design, as shown in figures 

6.1.22-27, is another 

contemporary version of the 

monolithic styled building. Unlike 

the previous designs, this design 

is triangular and opens into an 

internal courtyard. There are 

many openings which can be 

utilised with changeable panels 

throughout the design. 

74 Information provided by Tense 
Architecture Network, “Residence in 
Megara.” 

Images provided by Petros Perakis. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/590859/resid
ence-in-megara-tense-architecture-
network/
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The conclusions gathered from 

the experiments undertaken in 

this prototype are that, overall, 

this design works very well. Some 

of the advantages include: thick 

walls and roof means that plenty 

of insulation can be utilised, 

making it warm and airtight. The 

interchangeable panels are not 

load-bearing at all due to the 

monolith surround; this means 

that spans can be greater. This 

prototype is not limited to a 

square or rectangular building 

footprint. 

Limitations include only being 

able to change panels where 

openings already exist. This works 

well in a couple of the test 

buildings where whole sides of the 

building can be fully opened up 

along two of the edges; however, 

in most cases the openings are 

only where windows would 

ordinarily be in a house like this 

anyway. There is very little 

reason why the occupants would 

want fewer windows in a house 

style which is already very limited 

to where the openings can be. 

The overall design is not very 

adaptable, aside from the 

openings already discussed; 

spaces cannot simply be added 

onto nor removed from this 

prototype.
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 Stage of 

Experimentation

This is the second of three test 

prototypes. It uses digital 

modelling techniques to explore 

adaptability in pavilion styled 

buildings. 

Building Program 

Focus

The focus of this prototype is 

exploring how I can utilise my 

design ideas into pavilion styled 

homes. This home type was first 

seen in the late 1920s and 1930s 

and has continued to be popular 

today. Main characteristics that 

define pavilion styled homes 

include: simple, rectangular, box-

like volumes, low pitched, skillion 

roof or flat roof, expansive glass, 

open plan living spaces/interiors, 

and a high level of consideration 

to the landscape.

The designs explored in this 

prototype all feature windows on 

almost all edges of the building, 

and flat roofs with large 

overhangs. The pavilion design 

appears to be very lightweight 

due to the steel used. This means 

that thinner supporting members 

can be utilised. The panels can 

click into channels on all of the 

edges/openings. 

Exploration

The architecture of this prototype 

looks at exploring how the 

building can be adapted and 

operate within the realm of 

conventional building techniques. 

Established house plans that I will 

work with in order to develop this 

prototype;

- The Farnsworth House. Mies van 

der Rohe. United States. 

- Lavaflow 5. Graig Steely, 

Hawaii. 

- Westcliff Pavillion. GASS, South 

Africa. 

- Villa Kalioniemi. K2S Architects, 

Finland.
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Fig 6.2.1 (Top Left) Pavilion Style House.

Fig 6.2.2 (Middle Left) Interior view.

Fig 6.2.3 (Bottom) Floor Plan.
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Fig 6.2.4 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.2.5 (Bottom) External view of 
the house. Authors Own.

The Farnsworth House 
Designed by Mies van der Rohe in 

the United States.75

This house, shown in figures 

6.2.1-5, is the classic pavilion 

house style and is the design 

which really helped make the 

style popular around the world. 

Unlike the previous prototype, it 

has openings all the way around 

which opens up the adaptable 

possibilities immensely. 

75 Information on Ludwig Mies van der 
Rohe’s, “The Farnsworth House,”
provided by the Farnsworth House Trust, 
in association with the National Trust for 
Historic Preservation. 

Images provided by Farnsworth House 
Trust, in association with the National 
Trust for Historic Preservation. 

Original source of information, 
http://www.farnsworthhouse.org/ 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/59719/ad-
classics-the-farnsworth-house-mies-van-
der-rohe

Interchangeable panels at all openings
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Fig 6.2.6 (Top Left) Exterior view of 
the house.

Fig 6.2.7 (Middle Left) Interior view 
of the house.

Fig 6.2.8 (Bottom) Floor Plan.
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Fig 6.2.9 (Top) Ground Floor 
Plan. Authors Own.

Fig 6.2.10 (Bottom) External 
view of the house. 
Authors Own.

Lavaflow 5 
Designed by Graig Steely in 
Hawaii. 76

This design, shown in figures 

6.2.6-10, is the classic pavilion 

house style very similar to the 

previous example, aside from 

being much larger. This type of 

building would benefit from an 

adaptable panel system. All of the 

sides of the building could be 

swapped out over time and 

additions could easily be 

accommodated for. 

76 Information provided by Architect 
Graig Steely, “Lavaflow.” 

Images provided by Bruce Damonte.

Collated and accessed by ArchDaily, 
http://www.archdaily.com/486492/lavafl
ow-5-craig-steely/ 
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Fig 6.2.11 (Top Left) Exterior 
view of the house.

Fig 6.2.12 (Top Right) Pavilion 
Structure.

Fig 6.2.13 (Middle Left) Exterior 
wall with deck space around.

Fig 6.2.14 (Bottom) Floor Plan.
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Fig 6.2.15 (Top) Ground Floor 
Plan. Authors Own.

Fig 6.2.16 (Bottom) External 
view of the house. 
Authors Own.

Inte
rch

ang
eab

le p
ane

ls a
t a

ll o
pen

ing
s

Westcliff Pavillion 
Designed by GASS in South 

Africa.77

This design, shown in figures 

6.2.11-16, is the contemporary 

version of the pavilion house style 

that is, in general, very similar to 

the previous example aside from 

having a more complicated spatial 

layout. This design features a 

stone wall which would add 

thermal mass to the building and 

make it more comfortable for year 

round living. 

77 Information provided by Architects 
GASS, “Westcliff Pavillion.”

Images provided by Bernard Viljoen.

Collated and accessed by ArchDaily, 
http://www.archdaily.com/284264/westc
liff-pavilion-gass/
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Fig 6.2.17 (Top) Exterior view of 
the house.

Fig 6.2.18 (Middle Left) Interior 
view of the house.

Fig 6.2.19 (Bottom) Floor Plan.
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Fig 6.2.20 (Top) Ground Floor 
Plan. Authors Own.

Fig 6.2.21 (Bottom) External 
view of the house. 
Authors Own.
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Villa Kalioniemi 
Designed by K2S Architects in 

Finland.78

This design, shown in figures 

6.2.17-21, is the similar to the 

contemporary version of the 

pavilion house style. This house 

once again features a more 

complicated spatial layout with 

two wings of the building 

connected by the roof and floor 

slabs. 

78 Informtation provided by K25 
Architects, “Villa Kalioniemi.”

Images provided by Marko Huttunen. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/550526/villa-
kallioniemi-k2s-
architects/?utm_source=dlvr.it&utm_me
dium=twitter 
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The conclusions gathered from 

the experiments undertaken in 

this prototype are that this design 

works very well. Some of the 

advantages include: a lightweight 

appearance due to using steel and 

flat roofs. The interchangeable 

panels are not load-bearing at all 

and the feature of columns in 

between the panels means that 

opening spans can be large while 

the structure still appears to be 

almost invisible. A flat green roof 

provides high levels of sound and 

heat insulation, helps reduce the 

urban heat island effect, stores 

and cleans storm water, and also 

helps to improve air quality and 

encourage biodiversity.79

79 Livingroofs.org.nz, “Environmental 
Advantages,”
http://www.livingroofs.org.nz/environme
ntal-benefits/ (Accessed 14 October, 
2015).

This is a largely modular design 

which means it can easily be 

adapted (spaces added or taken 

away) and interior spaces are also 

able to be modified easily.  

Some of the disadvantages of this 

prototype include the steel that is 

being utilised. Although it helps 

provide a slim, clean look it is 

much more expensive than timber 

in small scale house construction 

and is much heavier, meaning 

that most of the components 

would need to be installed by use 

of crane. 
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Stage of 

Experimentation

This is the third and final test 

prototype. It uses digital 

modelling techniques to explore 

adaptability in hybrid styled 

buildings. 

Building Program 

Focus

The focus of this final prototype is 

to look at how I can utilise the 

previous two prototypes along 

with my research thus-far to 

determine a final concept for the 

‘Adaptable Home’. 

This final design exploration 

features a fully customisable 

design, and works at addressing 

the issue of having a level of 

adaptability in the scheme once 

the building has been 

constructed. This prototype 

makes use of the best design 

aspects discovered in the previous 

prototype designs. Can this 

prototype be designed in a way 

that allows construction to be 

manageable for just a few people? 

Exploration

The architecture of this prototype 

looks at exploring how the 

building can be adapted to 

operate within the realm of 

conventional building techniques. 

Established house plans that I will 

work with in order to develop this 

prototype:

- Portable House APH80. Abaton 

Arquitectura, Spain. 

- House Morran. Johannes 

Norlander Arkitektur, Sweden. 

- Storm Cottage. Feron Hay 

Architects, New Zealand. 

- Moonlight Cabin. Jackson 

Clements Burrows, Australia. 
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Fig 6.3.1 (Top) Exterior view of 
the house.

Fig 6.3.2 (Middle Left) Interior 
view of the house.

Fig 6.3.3 (Bottom) Floor Plan.
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Fig 6.3.4 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.3.5 (Bottom) External view of the house. 
Authors Own.

Interchangeable panels throughout

Portable House APH80 
Designed by Abaton Arquitectura 

in Spain.80

This small design, shown in 

figures 6.3.1-5, was designed to 

be portable and is small enough 

to fit in one piece onto the back of 

a truck. This design is one room 

deep and would be simple to 

construct and lightweight due to 

the size and materiality. 

80 Information provided by Abaton 
Arquitectura, “Portable House APH80.”

Images provided by Juan Baraja, 
courtery of Abaton Arquitectura. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/420623/porta
ble-house-aph80-abaton-arquitectura/ 
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Fig 6.3.6 (Top) Exterior view of 
the house.

Fig 6.3.7 (Middle Left) Interior 
view of the house.

Fig 6.3.8 (Middle Right) Interior 
view of the house.

Fig 6.3.9 (Bottom) Floor Plan.
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Fig 6.3.10 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.3.11 (Bottom) External view of the house. 
Authors Own.

Interchangeable panels throughout

House Morran 
 Designed by Johannes Norlander 

Arkitektur in Sweden.81

This small design, shown in 

figures 6.3.6-11, is similar to the 

previous example; however, it is 

a larger, more comfortable space 

for multiple people/a family to live 

in because it is more than one 

room deep. This would also be 

simple to construct and 

lightweight due to the size and 

materiality. 

81 Information provided by Johannes 
Norlander Arkitektur, “House Morran.”

Images provided by Rasmus Norlander. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/172477/hous
e-morran-johannes-norlander-arkitektur/
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Fig 6.3.12 (Top) Exterior view of 
the house.

Fig 6.3.13 (Middle Left) Exterior 
detailed view of the house.

Fig 6.3.14 (Bottom) Floor Plan.
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Fig 6.3.15 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.3.16 (Bottom) External view of the house. 
Authors Own.

Storm Cottage 
Designed by Feron Hay Architects 

in New Zealand.82

This small design, shown in 

figures 6.3.12-16, is similar to the 

previous examples; however, it is 

larger again, making it more 

comfortable for multiple people or 

a family to live in because of the 

fact it has multiple ‘wings’ on 

either side of the living spaces. 

Unlike the previous designs this 

house features a flat roof which is 

more expensive and more difficult 

to construct.  

82 Information provided by Feron Hay 
Architects, “Storm Cottage.”

Images Provided by Patrick Reynolds.

Collated and accessed by ArchDaily, 
http://www.archdaily.com/318124/stor
m-cottage-fearon-hay-architects/

Interchangeable panels throughout
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Fig 6.3.17 (Top) Exterior view of 
the house.

Fig 6.3.18 (Middle Left) Interior 
view of the house.

Fig 6.3.19 (Bottom) Floor Plan.

98[        ]



Fig 6.3.20 (Top) Ground Floor Plan. 
Authors Own.

Fig 6.3.21 (Bottom) External view of the house. 
Authors Own.

Interchangeable panels throughout

Moonlight Cabin 
Designed by Jackson Clements 

Burrows in Australia.83

This small design, shown in figures 

6.3.17-21, is similar again to the 

previous examples; however, it is 

of a different layout again. This 

house is very ‘bachy’ because of 

how open the whole design is. 

Only hidden sliding doors separate 

all the spaces. Unlike the previous 

designs this house features a 

monopitch roof.  

83 Information provided by Jackson 
Clements Burrows, “Moonlight Cabin.”

Images provided by Jeremy Weihrauch-
Gollings Studio. 

Collated and accessed by ArchDaily, 
http://www.archdaily.com/773126/moonl
ight-cabin-jackson-clements-burrows
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The conclusions gathered from 

the experiments undertaken in 

this prototype are that this design 

works excellently. Some of the 

advantages include: a lightweight 

building due to using smaller 

panels than previous prototypes 

and timber constructed. The 

interchangeable panels are not 

load-bearing at all and feature 

columns in between the panels. 

This means that the opening 

spans can be large and the 

structure still appears to be 

almost invisible. Sloping roofs 

that are angled to capture the 

most amount of sun are 

implemented to allow for the 

potential generation of electricity.  

Thick walls are utilised to ensure 

a high level of insulation and also 

provide a greater thermal mass to 

the building, ensuring that it will 

retain its heat in winter and keep 

the building cooler in summer. 

The house is narrow to maximise 

incoming light. 

This design works especially well 

in terms of adaptability. This 

means it can easily be adapted 

(spaces added or taken away) 

and interior spaces are also able 

to be modified easily.  
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"Let's figure out how to make beautiful design choices accessible to 

more people."

Sara-Ann Logan, Architect and Vice President of Design at LABhaus.
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Overview

The gap in design research that 

this project seeks to respond to, 

is the apparent lack of 

adaptability in architecture; 

specifically looking into 

adaptability once the building 

envelope have been completed. 

As explored in ‘Chapter 6.0 Three 

Test Prototypes’, the final design 

outcome that is shown in this 

chapter will achieve a home that 

the occupants can modify with 

ease. The method of exploration 

began by creating a critical mass 

of existing data from the 

beginning of the project. 

The tests began in the previous 

chapter by researching the house 

and how they can potentially be 

adapted in different ways. 

Through constant reference to 

existing works, this project 

critically reflected upon the aim of 

the thesis in the initial stages of 

design research to form a critical 

mass of work.  

‘7.1 How the System Works’ looks 

into how the system works as a 

whole, including technical 

drawings, diagrams explaining the 

steps involved in both making the 

home initially and how to add 

extra space onto the building.  

‘7.2 Base Model Home’ shows the 

base model Adaptable Home 

including illustrations of how the 

building will look in context. This 

is the version of the house that 

has been priced in section ‘8.1

How much will it cost?’.

‘7.3 Medium Sized Family Home’ 

shows a medium sized family 

home, including illustrations of 

how the building will look in 

context. This is the version of the 

house that has also been priced in 

section ‘8.1 How much will it 

cost?’ and shows one of the 

potential options for expanding 

the base house into something 

larger.
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‘7.4 Large Family Home’ shows a 

large family home, including 

illustrations of how the building 

will look in context. This section 

also illustrates another of the 

potential options for expanding 

the base house into something 

larger still.

The following chapter 8.0 Design 

Discussion critically reflects upon 

the design processes used 

throughout the project and 

analyses the potential benefits 

and limitations of adaptability as 

a design catalyst for residential 

architecture. 
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Fig 7.1.1 Building Construction 
Sequence 1-5. Authors Own.

1. Empty Site. 

2. Pile foundations (selected 
to minimise site impact) set in 
place.

3. Floor panels bolted onto pile 
foundations.

4. Brackets for columns         

5. Columns bolt to brackets that 
were installed in previous step. 
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Fig 7.1.2 Building Construction 
Sequence 6-10. Authors Own. 

6. Brackets for beams and 
trusses can be installed 

and bolted to the top of the        
columns.

7. Beams slot and are bolted in 
between the brackets.

8. Roof trusses slot into place 
and bolt onto brackets.

9. Wall panels can be slotted 
into between columns place.

10. Gable end panels can be 
slotted into place between 

beam and roof truss. 
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Fig 7.1.3 Building Construction 
Sequence 11-15. Authors Own. 

11. Roof panels can be slotted 
in between trusses.

12. Internal wall panels can be 
installed.

13. External doors and win-
dows installed can be installed 
between columns to make the 
building weather-tight.

14. Deck panels installed onto 
pile foundations set out in step 
two).

15. Owners can move in.
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Fig. 7.1.4 Altering the Adaptable 
Home - Sequence 1-5. 

Authors Own. 

1. House before starting the 
alteration.

2. Install new pile foundations 
set out in position under the 

new alteration. 

3. Remove existing end roof 
panels.

4. Remove existing gable end 
panels.

5. Remove existing end wall and 
corner wall panels.
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Fig. 7.1.5 Altering the Adaptable 
Home - Sequence 6-10. 

Authors Own. 

6. Unbolt and remove existing 
end wall truss.

7. Unbolt and remove existing 
end wall beam. 

8. Unbolt and remove existing 
end wall joints. 

9. Unbolt and remove existing 
end wall columns. 

10. Unbolt and remove existing 
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Fig. 7.1.6 Altering the Adaptable 
Home - Sequence 11-15. 

Authors Own. 

panel and reinstall with a new 

column plates plus two new    
column plates. 

13. Reinstall existing end and 
corner columns plus 2 new     

columns.

14. Reinstall existing end and 
corner joints plus install two new 

ones beam to beam joints. 

15. Reinstall existing end beam 
plus install two new small ones 

on the sides. 
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Fig. 7.1.7 Altering the Adaptable 
Home - Sequence 16-19. 
Authors Own.

16. Reinstall existing end wall 
truss and install one new 
common roof truss.

17. Reinstall existing end wall 
panels and corner panels plus 
install two new standard wall 
panels.

18. Reinstall existing gable end 
panels.

19. Reinstall existing end 
roof panels plus install two 
new standard roof panels to
complete alteration.

113[        ]



Fig. 7.1.8.  Building Components 
and technical information. 

Authors Own

Floor Panels
240x45 H1.2 KD SG8 
90x45 H1.2 KD SG8

19mm H3 Exterior Plywood 
Plywood Flooring 17mm H3.2 

1200x3800

B. Floor panel with internal wall 
and opening.

1200x3800

1300x3800

A.

B.

C.
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Fig. 7.1.9. Building Components 
and technical information. 
Authors Own

External Walls

140x45 H1.2 KD SG8 Studs 
@ 600crs 
140x45 H1.2 KD SG8 Top and 
Bottom Plates 
Pink Batts Ultra R2.8 
(90x2 thickness) 
Building Wrap Frameguard 
Vertical CLD Cavity Battens 
@ 600crs 
Exterior Cladding of Choice
12mm Interior Grade Plywood

D. Standard wall panel.
1200x2920

internal wall. 
1200x2920

F. Standard wall panel to 
corner. 
1300x2920

G. End wall panel to corner. 
1300x2920

Internal Walls

90x45 H1.2 KD SG8 Studs 
@ 600crs 
90x45 H1.2 KD SG8 Top 
and Bottom Plates 
12mm Interior Grade 
Plywood
Pink Batts Silencer (100mm 
Thick)

Centre internal wall panel.
1200x3320 (3720 centre 
height)

Side internal wall panel 
with door. 
1150x2550 (3320 max 
height)

Standard side internal wall 
panel.
1150x2550 (3320 max 
height)

D.

E.

F.

G.

H.

I.

J.
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Fig. 7.1.10. Building Components 
and technical information.

Authors Own

Exterior Openings

140x45 H1.2 KD SG8 Studs 
@ 600crs 

140x45 H1.2 KD SG8 Top and 
Bottom Plates 

Building Wrap Frameguard 
Vertical CLD Cavity Battens 

@ 600crs
12mm Interior Grade Plywood

External Louvre (21mm H3 Exterior 
Grade Ply) 

External Louvre Hinges 
100mmx75mm Butt Hinge 

Side Hung 1000x2200 (Aluminium, 
Double Glazed)

K. Standard window panel.
1200x2920
Window - 1000x2200

L. Window corner panel.
1300x2920
Window - 1000x2200

M. Standard bifold door panel.
2400x2920
Bifold Doors - 
1150x2200 per panel

K.

L.

M.
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Steel Connectors
10mm Thick mild 
steel connectors.

N. Standard steel 
connector. Column to 
beam to truss.

O. Beam to beam 
steel    connector. 
Column to  adjoining 
beams to truss.

P. Steel connector 
above large open-
ings. Beam to truss.

Q. Corner steel con-
nector. Column to 
beam to truss.

R. End wall steel con-
nector. Column to 
beam.

column plates. Floor 
panel to  column.

Fig. 7.1.11. Building Components 
and technical information.
Authors Own.

Roof Panels

90x45 H1.2 KD SG8 @ 450crs
Latitude Wool Insulation 
Roof Underlay Self Supporting 
Vertical CLD Cavity Battens @ 
600crs 12mm 
Exterior Cladding of Choice
Interior Grade Plywood 
Concealed Gutter Fascia System

N. Standard Roof Panel
1200x2470

O. End Roof Panel
1300x1470

Miscellaneous Components

P. Roof Truss (2x140)
140x45 (x2) H1.2 KD SG8

Q. Columns (2x140)
140x45 (x2) H1.2 KD SG8

R. Beams (2x140)
240x45 (x2) H1.2 KD SG8

N.

O.

P.

Q.

R.

S.

T.

U.

V.

W.

X.
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Fig 7.1.12 Axonometric exploded 
view of ‘The Adaptable House’ and 
its components. Authors Own.
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Fig. 7.1.13. Column to 
beam to truss detail. 

Authors Own

Fig. 7.1.14. Floor to    
Column detail. 

Authors Own
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140x45 Truss
10mm Steel
Truss Plates

Fig. 7.1.15.  Roof truss 
detail. Authors Own

Fig. 7.1.16.  End wall 
column to beam detail. 

Authors Own

Fig. 7.1.17.  End wall 

Authors Own
120[        ]



Fig. 7.1.18. Column to 
beam to truss detail. 
Authors Own

Fig. 7.1.19. Floor to
Column detail. 
Authors Own
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A A

X

Fig 7.1.20 - Section AA
Authors Own.

Fig 7.1.21 - 3D Plan View
Authors Own.

X
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Fig 7.1.22 - Section XX.
Authors Own.

0 1.2 2.4 4.8m
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Fig 7.2.1 Presentation Floor Plan. 
 Authors Own.
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Fig 7.2.2 Dimensioned Plan. 
Authors Own.
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Figure 7.2.3. North-East Perspective.
Authors Own.

Figure 7.2.4. North-West Perspective.
Authors Own.
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Figure 7.2.5. Window Detail.
Authors Own.
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Fig 7.3.1 Presentation Floor Plan. 
Authors Own.
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Fig 7.3.2 Dimensioned Plan. 
Authors Own.
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Figure 7.3.3. East Perspective.
Authors Own.

Figure 7.3.4. North-East Perspective.
Authors Own.
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Figure 7.3.5. Bird’s Eye View.
Authors Own.
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Fig 7.4.1 Presentation Floor Plan. 
Authors Own.
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Fig 7.4.2 Dimensioned Plan. 
Authors Own.
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Figure 7.4.3. West Perspective.
Authors Own.

Figure 7.4.4. View from master 
bedroom to courtyard.
Authors Own.
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Figure 7.4.5. Window Detail.
Authors Own.
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“My passion and great enjoyment for architecture, and the reason the 

older I get the more I enjoy it, is because I believe we -architects- can 

affect the quality of life of the people.”

Richard Rogers, Architect and Director at Rogers Stirk Harbour + Partners
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This chapter reflects on both the 

limitations of the processes used 

and the outcomes of this research 

project. I will analyse the method 

and final design in relation to the 

original thesis question, followed 

by an evaluation of its 

contribution to the adaptability 

design discussion. 

Some of the building prototypes 

were more successful than others 

throughout the process of this 

thesis. The first prototype 

(chapter 6.1 - Prototype One) was 

a positive step towards an 

adaptable architecture. The 

question explored within this test 

prototype was: how can a level of 

adaptability be implemented into 

various, pre-established, 

monolithic styles home designs? 

As an explorative prototype it was 

successful because it clarified the 

need for a higher level of 

adaptability and customisability. 

The purpose of the second 

prototype (chapter 6.2 - 

Prototype 2) was to test the level 

of adaptability in which a pavilion 

styled home would be capable of. 

It appears that this prototype was 

much more successful than the 

first in terms of having a higher 

level of adaptability and 

customisability (the limitations of 

prototype one). One of the 

primary downfalls of this 

prototype was that the use of 

steel throughout this prototype 

would mean that it would be more 

costly to build, and hard to modify 

once built without heavy 

machinery because of the weight 

of the members. It is not a very 

‘DIY’ friendly design. 
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By breaking down the design into 

its individual elements, it is 

possible to do an elemental 

estimate to work out how much the 

scheme is likely to cost. The 

Rawlinsons New Zealand 

Construction Handboook, which is 

used by quantity surveyors in New 

Zealand, was used to produce the 

following cost estimates.84

The small starter version home 

(single bedroom, single bathroom, 

and combined living/dining/kitchen 

space and deck) is 57.4m2 and 

would cost approximately 

$112,700 without labour; with 

labour it would cost approximately  

84 Rawlinsons, Rawlinsons New Zealand 
Construction Handbook, Twenty Sixth 
Edition (Auckland: Rawlinsons Media 
Limited, 2011). 

$142,900. This equates to 

$2,490/m2. See Appendix 12.0.1 

for the full elemental breakdown of 

cost analysis. 

The larger, 140.9m2 version of the 

home (expanded starter home) 

consists of two bedrooms (one 

larger master bedroom), a single 

bathroom, larger living space with 

living, kitchen, casual dining space 

combined, a separate dining room, 

entry, and a larger deck. This would 

cost approximately $195,400 

excluding labour, and $249,000 

including labour. This equates to 

$1,770/m2. See Appendix 12.0.2 

for the full elemental breakdown of 

cost analysis. 
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It was important to ensure that 

high quality materials have been 

specified to increase the longevity 

and energy efficiency of the 

dwelling, and thus, the long term 

value of the scheme. Both 

estimates include all fittings and 

fixtures, including, electrical, 

lighting, whiteware, water heating, 

and a heat pump.

It is interesting to note that the 

more components you add to the 

design, the cheaper it gets per 

square metre. 

147[        ]



The following section compares 

purchase cost and mortgage 

repayments for an ‘Adaptable 

Home’ and land package, with an 

entry-level existing home 

purchase. As of April 2015, in 

Pukekohe, south of Auckland, it is 

possible to buy a piece of land of 

527m2 in a nice, upcoming 

neighbourhood for $199,000.85

Compare this to the cheapest 

house (of a moderate quality for 

first home buyers) of 129 m2 floor 

area and 420m2 land area in a 

85 Trade Me, “Auction Number 
840453031,” in Trade Me Property (April
2015),
http://www.trademe.co.nz/property/resi
dential/sections-for-sale/auction-
840453031.htm 

less nice area of town selling for 

$445,000.86

This is a difference of $246,000. 

If it was possible to build an 

Adaptable Home base house for 

around $142,900 (elemental 

estimate from chapter 8.1 How 

Much Would This Cost?) there is a 

difference of $103,100.  

Under most circumstances, you 

currently need a deposit of 20% 

in order to get a mortgage in New 

Zealand.87

86 Trade Me, “Auction Number 
845051110,” Trade Me Property (April 
2015),
http://www.trademe.co.nz/property/resi
dential/sections-for-sale/auction-
845051110.htm

87 Commission for Financial Capability, 
“Buying Your First Home” (Sorted.org.nz,
2015), https://www.sorted.org.nz/life-
events/buying-your-first-home 

148[        ]



For ‘The Adaptable Home’, this 

land and house package would 

cost $342,900. Therefore the 

buyer would need a deposit of at 

least $68,580 and a mortgage of 

$274,320 in order to buy the 

property and house. For the basic 

first home buyers’ house, costing 

$445,000, the buyer would need 

a deposit of at least $91,000 and 

a mortgage of $354,000 in order 

to buy the house. 

The table (shown in appendix 

12.0.3) shows current mortgage 

lending rates by all NZ 

banks/lenders. At current interest 

rates for mortgages (listed on the 

following page), the average 

median mortgage price across the 

range is currently 6.18% P/A.88

Aside from needing less money 

initially to buy and build my 

scheme, over the period of paying 

88 Tarawera Publishing Ltd (TPL), 
“Today's Mortgage Rates” (Mortgage 
Rates.co.nz, March 2015), 
http://www.mortgagerates.co.nz/?mrt_c
hange=1day&mrt_col=lender_name&mrt
_dir=asc&mrt_type=0&mrt_term=&mrt_
change_only=&mrt_offset=&mrt_special
=&mrt_change_only=0&mrt_value=&mr
t_loan 

off the mortgage at $1200 per 

fortnight (see appendix 12.0.4 for 

calculation of this) there is a 

significant difference in the 

amount that needs to be paid 

back to the bank. The buyer of 

‘The Adaptable Home’ ($274,320 

mortgage) would have to pay 

back $418,533 ($144,213 extra in 

interest) over the life of the 

mortgage (14 years) while the 

buyer of option B ($354,000 

mortgage) would have to pay 

back $678,287 ($324,287 extra in 

interest) over a total of 22 

years.89

That is a saving of $259,754 that 

‘The Adaptable Home’ owner 

doesn’t need to pay back to the 

bank in order to buy the house 

and land, plus they will have paid 

off the mortgage eight years 

sooner. The savings in interest 

alone are more than enough to 

fully upgrade and add to the 

89 Commission for Financial Capability, 
“Mortgage Repayment Calculator”
(Sorted.org.nz, 2015), 
https://www.sorted.org.nz/calculators/m
ortgage-repayment
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existing home to create a full 

sized family home in a better 

neighbourhood that is healthier, 

better quality, and more energy-

efficient.

This is a significant amount of 

money and time to save purely on 

interest, especially considering 

that the basic house (option B) is 

on a smaller plot of land in a less 

desirable neighbourhood. It is 

also worth noting that the 

homeowners (if they are first 

home buyers) may need to 

expand and move in just a few 

years’ time because of expanding 

family needs, rather than staying 

and becoming a part of the 

community. 

It is also important to note that 

people on lower incomes can 

more easily afford to get onto the 

property ladder due to lower 

mortgage requirements. 

Another area of interest in terms 

of money saving is that home 

owners looking to get onto the 

property ladder are most likely to 

move into homes which are of 

lower quality, which means that 

the costs to run the home are 

likely to be much higher. With the 

high quality materials utilised in 

‘The Adaptable Home’, it is 

assumed that running costs will 

be much lower due to 

contemporary construction 

methods, materials, and the use 

of energy and water efficient 

appliances and fixtures. 
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Designing through research 

required many design tests to 

occur which produced some 

successful, and some failed tests.  

A failed test is a drawing or model 

that did not make a successful 

attempt at adaptability in a 

residential setting. This was 

evaluated against the initial 

research question, and if it did not 

contribute to finding the answer it 

was considered to be a failed test.  

The use of different media 

assured the tests had a wide 

range in results. This process of 

fluctuating between drawing and 

digital modelling allowed a varied 

expansion of ideas through their 

different abilities in translating 

data.

At the beginning of the process, 

drawing was used extensively to 

test design ideas. However, it 

soon became apparent that three 

dimensionalising the design ideas 

would be essential in order to 

provide a much clearer idea of 

how the components would fit 

together as a whole into the final 

design. 
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The final building, developed from 

previous experimental design 

ideas, was successful in its ability 

to capture the potential of 

adaptability in residential 

architecture. The technical 

drawings helped in this 

circumstance to solidify the 

programmatic necessities of the 

design to make the building 

function as hoped. However, the 

technical drawings are somewhat 

limiting in their rigidity towards 

the overarching desire for 

flexibility of space. Although the 

project needed these technical 

details, plans and sections to be 

convincing as an architectural 

solution, the renders portray the 

ideas in a more compelling way.  

The theoretical review gave the 

building a stronger direction and 

sense of purpose. The challenge 

of this project was taking design 

ideas that had already been 

thoroughly explored to see if they 

could be extended and modified in 

order to answer a new question. I 

wanted an architectural result 

that was pragmatic and refined, 

but simple enough for a semi-

amateur installer to be able to 

use. The method was selected to 

reveal failed design tests and 

acknowledge them, instead of 

designing an installation type of 

building which questioned the 

theory without progressing 

towards a solid architectural 

result. The outcome of this thesis 

was to find solutions, not to 

provide more questions into the 

field of adaptability in 

architecture. 

It is recommended that following 

the conclusion of this project, it 

would be necessary to further 

analyse the design and 

construction at a 1:1, fully built 

scale. This would bring forth the 

opportunity to understand the 

design and spaces at a more 
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intimate level as a physical model 

to the occupants and vice versa. 

In analysing the final design 

outcomes, a 1:1 scale model was 

not explored because of the 

resources that would have been 

needed to create such a structure.

The weakness in the design 

section of the thesis was the level 

of individuality in the design. 

Although I have included a large 

number of cladding types in the 

cost analysis, the typology of the 

final design is very similar. i.e. 

single story, gable roof. Adding 

onto the original design improves 

on this individuality; however, if 

this was to become a marketable 

product, more house typologies 

would need to be incorporated. 

For example, being able to 

incorporate flat roofs, mono-

pitched roofs, and roofs over a 

longer span would really add to 

this individuality. Wider building 

width (4.8m as opposed to 3.6m) 

would allow for hallways to pass 

bedrooms without needing an 

external hallway, which would 

once again extend the possibilities 

of the design schemes’ 

customisability.  

The home could also have been 

studied more in terms of spatial 

planning, the occupants’ 

interaction with spaces and 

everyday objects. However I do 

not believe that this has a 

negative effect on the final 

outcome of the project. 
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“Architecture is a visual art, and the buildings speak for themselves.”

The late Julia Morgan, first female Architect to be registered in California.
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This thesis questions how the 

home can be redefined, in the 

New Zealand context, to integrate 

a high level of adaptability into 

the design scheme once the initial 

construction of the home has 

been completed. First, I looked 

into what defines prefabrication in 

a housing context by looking into 

the differences between the 

typologies.  

This was followed by 

consideration of how adaptability 

has been translated into 

architecture in the past. 

Previously, many designers had 

touched on the subject on 

adaptability, but in almost all 

cases, they looked into the 

adaptability of the design of the 

building, or adaptability while 

they were being constructed. Very 

few schemes offer any sort of 

adaptability once the dwelling had 

been completed and occupied. 

The closest to come to this was 

Kisho Kurokawa with the Nakagin 

Capsule Tower, and Zip-Up 

Enclosures by Richard and Su 

Rogers, in which they embarked 

on investigations into forms of 

adaptable architecture. In both 

cases, however, the buildings 

were unsuccessful in engendering 

the level of adaptability that I 

wanted to achieve as a residential 

dwelling.  

The aim of this investigation was 

to explore whether or not a home 

with a high level of adaptability 

was possible, and if so, how 

difficult would it be to make 

changes once the building was 

complete. After reviewing both 

contemporary and historical 

precedents the final design titled: 

‘The Adaptable Home’ was 

designed as a possible solution. 

The final design was built on a 

series of tests that explored, 

challenged and translated 

adaptability into an architectural 

form.

To address the research area, the 

method used in this thesis is 

design through research.

The method primarily focused on 

digital 3D modelling, digital 

representations, and a series of 

three test prototypes that 

explore, challenge and translate 
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already established house styles 

and plans into forms of 

architecture which can be adapted 

after the building have been 

constructed.

The resulting architecture is a 

functioning home that utilises 

panelised systems of 

prefabrication to provide a level of 

adaptability that has not been 

seen before. The final prototype 

tests the ability of adaptability as 

a catalyst for modifying 

architecture.  

It was surprising to note that 

even though the final design costs 

more than what I was initially 

expecting for ‘The Adaptable 

House,’ it still worked out to be 

considerably cheaper than buying 

a house, even though ‘The 

Adaptable Home’ is of a much 

higher quality.  

In conclusion, the architecture 

generated in this project extends 

the investigation into how 

adaptability can be utilised into 

residential architecture to give 

some architectural freedom back 

to the homeowners. The final 

design would be easy enough for 

a couple of people to manage on 

their own and would allow for 

‘DIY’ customisation of a highly 

refined dwelling. Because of this, 

a reconnection with our homes 

may start to emerge.  

The conclusion of this thesis is a 

dwelling that can be infinitely 

expandable (limited by land size) 

and offers the ability to be 

adapted once the construction of 

the building has been completed. 
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Authors Own. 
Fig 7.1.13 Column to beam to truss detail. Authors Own. 
Fig 7.1.14 Floor to Column detail. Authors Own. 
Fig 7.1.15 Roof truss detail. Authors Own. 
Fig 7.1.16 End wall column to beam detail. Authors Own. 
Fig 7.1.17 End wall floor to column detail. Authors Own. 
Fig 7.1.18 Column to beam to truss detail. Authors Own. 
Fig 7.1.19 Floor to Column detail. Authors Own. 
Fig. 7.1.20 Section AA. Authors Own. 
Fig 7.1.21 3D Plan View. Authors Own. 
Fig 7.1.22 Section XX. Authors Own.

Fig 7.2.1 Presentation Floor Plan. Authors Own.  
Fig 7.2.2 Dimensioned Plan. Authors Own. 
Fig 7.2.3 North-East Perspective. Authors Own. 
Fig 7.2.4 North-West Perspective. Authors Own. 
Fig.7.2.5 Windows Detail. Authors Own. 

Fig 7.3.1 Presentation Floor Plan. Authors Own.  
Fig 7.3.2 Dimensioned Plan. Authors Own. 
Fig 7.3.3 East Perspective. Authors Own. 
Fig 7.3.4 North-East Perspective. Authors Own. 
Fig 7.3.5 Bird’s Eye View. Authors Own. 

Fig 7.4.1 Presentation Floor Plan. Authors Own. 
Fig 7.4.2 Dimensioned Plan. Authors Own. 
Fig 7.4.3 West Perspective. Authors Own. 
Fig 7.4.4 View from master bedroom to courtyard. Authors Own. 
Fig 7.4.5 Window Detail. Authors Own. 
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Appendix 12.0.1
Elemental cost analysis of the Starter Home
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Appendix 12.0.2
Elemental cost analysis of the Larger Family Home
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Mortgage Lender Floating Fixed Fixed Fixed Fixed Fixed Fixed RC

Rate 6 mth 18 mth 2 years 3 years 4 years 5 years (Revolving 
Credit)

ANZ 6.74 5.89 6.09 5.99 6.29 6.49 6.49 6.85

ANZ Special - 5.39 5.7 5.39 5.79 - 5.89 -
ASB Bank 6.75 5.99 5.99 5.99 6.39 6.39 6.49 6.75

ASB Bank Special - 5.59 5.7 5.39 5.59 5.99 5.75 -
BankDirect 6.75 5.99 6.09 6.09 6.39 6.39 6.49 6.75
BankDirect Special - 5.59 5.7 5.39 5.59 5.99 5.75 -
BNZ - Classic - 5.69 - 5.39 5.59 - 5.79 -
BNZ - Mortgage One 7.15 - - - - - - 6.4
BNZ - Rapid Repay 6.74 - - - - - - 5.99
BNZ - Std, FlyBuys 6.74 5.89 - 6.19 6.29 6.49 6.59 -
BNZ - TotalMoney 6.74 - - - - - - -
Credit Union Auckland 6.7 - - - - - - -
Credit Union Baywide 6.45 5.95 5.95 5.99 - - - -
Credit Union North 6.45 - - - - - - -
Credit Union South 5.75 - - - - - - -
EMortgage 6.04 6.15 - 6.69 7.19 7.65 7.9 6.09
Finance Direct 6.1 6.45 6.6 6.69 7.1 7.45 7.7 -
First Credit Union 6.45 - - - - - - -
General Finance 5.95 6.25 - 6.5 7.1 7.65 7.9 6.09
HBS Bank 6.65 5.69 5.74 5.39 5.69 - 5.99 6.65
HBS Special - 5.59 5.64 5.19 5.49 - 4.99 -
Heartland 6.7 7 - 7.25 7.85 - 8.55 6.7
Heretaunga Building Society6.7 5.7 - 5.4 - - - -
Housing NZ Corp 6.74 5.7 - 6.09 6.29 - 6.49 -
HSBC Premier 6.84 5.65 - 5.65 5.65 5.65 5.65 6.99
HSBC Special - 5.29 - 5.29 5.29 5.29 5.29 -
ICBC 6.75 5.99 6.25 6.39 - - - -
Kiwi Bank 6.65 5.69 - 6.09 6.29 5.99 6.49 6.65
Kiwibank - Offset 6.55 - - - - - - -
Kiwibank LVR> 80% - - - 5.55 5.55 - 5.79 -
Napier Building Society 5.8 6 - 6.7 - - - 5.85
Nelson Building Society 6.95 6.15 - 6.6 - - - -
NZ Home Loans 6.85 6.09 - 6.4 6.65 6.39 6.49 -
Perpetual Trust 7.7 - - - - - - 5.7
Resimac 6.59 5.92 - 5.95 6.04 6.3 6.4 -
SBS Bank 6.65 5.69 5.74 5.39 5.69 - 5.99 6.65
SBS Bank Special - 5.59 5.64 5.19 5.49 - 4.99 -
Silver Fern 5.95 6.1 - 6.55 7.05 7.5 7.8 6.95
Sovereign 6.85 5.99 5.99 6.09 6.39 6.39 6.49 6.6
Sovereign Special - 5.59 5.7 5.39 5.59 5.99 5.75 -
The Co-operative Bank 6.7 5.59 5.49 5.39 5.59 5.89 5.89 6.7
TSB Bank 6.74 5.7 5.8 5.7 6 6.4 6.5 6.74
TSB Special - - - 5.35 5.6 - 5.85 -
Wairarapa Building Society 6.2 5.75 - 5.95 - - - -
Westpac 6.59 5.99 6.09 6.19 6.39 6.49 6.59 6.75
Westpac - Capped rates - 6.74 - 6.99 - - - -
Westpac - Offset 6.59 - - - - - - -
Westpac Special - - - 5.39 5.59 - 5.75 -

Median 6.7 5.89 5.89 5.77 5.97 6 6.39 6.4 6.65
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104 Tarawera Publishing Ltd (TPL). "Today's Mortgage Rates."  
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Appendix 12.0.4 

$1200 fortnightly mortgage repayment amount was chose because I 

believe that this could be an achievable amount to put towards on an 

average income of a couple (combined). According to the ‘Household 

Economic Survey for the year ending in June 2013’, the average annual 

personal income is $44,426 per annum which means that a couple would 

be receiving a combined income of $1708 per week. With the average 

weekly expenditure of approximately $1100 per week (including 

everything from food, clothing, utilities, travel, recreation, and insurance 

etc) this leaves around $600 per week spare = 1200 per fortnight. 105

This is also aligns with guidelines from the Commission of Financial 

Capability saying that not more than 40% of income should be put 

towards mortgage repayments (this proposition is 35% of income). 106

105 Statistics New Zealand. ‘Househole Economic Survery: Year ended June 2013 

106 Commission for Financial Capability. ‘Mortgage Borrowing” 
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