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ABSTRACT

This thesis seeks to create transient architecture using origami pleating and 
folding techniques, exploring materials that enable geometric folded form 
to bestride softness and rigidity. It investigates how the kinetics of these 
pleated elements can be utilised to create continuously evolving architecture 
through model making. By doing so, this thesis aims to concurrently reveal 
a metamorphosis of atmosphere centring on the haptic senses. It asks: How 
might the process of model making reveal unanticipated ways to harness 
the kinetic, structural, and haptic potentials of pleats to create architecture 
and enhance its social experience?

The purpose of this movement is explored in two ways. One responds 
to nature’s shifting elements; sun, wind, and rain act as the catalyst for 
transformation, allowing for manipulation of light and shadow or protection/
exposure to the elements. The second responds to people; occupant 
movement through space instigates architectural transformation to create 
intimacy or an unfolding of public space, or changing needs prompt 
assemblage of momentary structure. The tactility and fluidity of these 
geometries are explored in various materials, including textiles, with 
architectural translation and structural potential subsequently tested. 

Design investigation is carried out via iterative making of pleated models and 
forms throughout four stages. Auckland Art Gallery Toi O Tamaki is used to 
implement design interventions Frame and Frameless, employing pleats and 
folds to create interactive architecture that morphs, grows, and contracts 
or assembles and disassembles in response to needs over time. Each 
proposition demonstrates the bounds of this architectural method; frame 
constraints untether movement restrictions, whereas frameless construction 
limits movement capacity.

The model output throughout this thesis reinforces the value of making to 
explore and communicate thought whilst utilising the ambiguity of unfinished 
models to further design development. Within each phase, model making 
has uncovered the breadth of possibilities of the pleated surface and its 
ability to enhance atmosphere, generate drastic movement or shimmering 
restraint, embellish structure and self-support. It is not the outcome but the 
process of pleating and folding that is critical to generating atmosphere and 
personal connection to the architecture we occupy.     
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PREFACE

The ideas within this thesis are a continuation of the work carried out in AD1 
Ch-ch-ch-changes design studio tutored by Jeremy Smith and Chris Barton. 
The brief explored buildings in relation to time, interrogating how architecture 
can repeatedly change using design strategies—either adapting proactively 
or reactively as prompted by environmental factors or occupancy changes 
over time. 

In response to the brief, a pleated façade that could stretch with the growth 
of a building and the surrounding urban landscape was explored. Through 
iterative model making, this façade evolved from a form that could move 
horizontally between two planes to a more complex pleated system that 
could be manipulated through folding and twisting across a grid. The 
iterative model making process allowed for several experiments on the scale 
and size of the pleats as the building adapted and grew, using origami folds 
as a point of reference. After exploring how the pleats could wrap corners of 
the building to stretch across multiple frontages, implementing a mechanism 
inspired by a yacht’s sail enabled this to happen kinetically. Boom tracks and 
pulley systems made the concept of easy day-to-day manipulation of the 
façade by trained building occupants possible.

The iterative process revealed that the pleated façade – initially conceptual 
– had credibility as a functioning part of a building. Simultaneously,
manipulation of geometric folds became organic, exposing their potential to
influence the feel of interior space. From this, the desire to further explore the
possibilities of pleats and folds as architecture and atmosphere was born.

fig. 1. Ch-ch-ch-changes final SW elevation 1
fig. 2. Ch-ch-ch-changes final SW elevation 2
fig. 3. Ch-ch-ch-changes final SW elevation 3

Opposite Page
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This is a thesis about the value of making
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INTRODUCTION

This thesis aims to demonstrate how kinetics can strengthen the expression 
of atmosphere. It utilises model making to investigate how the moving 
elements of nature: air, light, and water, or the circulation of people within 
space, can inform physical architectural transformation during use while 
reinforcing the link between person and environment. Subsequently, 
it explores how the manifestation of both day-to-day movement and 
assemblage and deconstruction in architecture translate to ephemeral 
moments of phenomenological atmosphere experienced through the haptic 
senses. Exploring these ideas through iterative model-making reveals the 
value of the unfinished, abstract, and ambiguous when communicating 
design intent. 

The making within this thesis is an ongoing exploration in the art of pleating, 
exploring the geometric and textural qualities of folds. Pleated forms are 
implemented as architectural interventions and tested in scale and material. 
The process of folding explores moments of suspension or in-between in 
architecture, embodying the poignancy of simultaneous contradiction: past 
and future, light and shadow, interiority and exteriority. The critical research 
and model making underpinning this thesis is structured into four phases.

Phase One – Finding Atmosphere in Kinetic Folds explores the correlation 
between movement and atmosphere using origami pleating techniques. 
It first establishes a contextual framework within phenomenological theory 
and explores the history and craftsmanship of pleating and textiles. 
This theory parallels clothing’s relationship to the body through textiles 
and architecture’s relationship to the body through atmospheric space. 
Precedent analysis pertinent to this phase is followed by general model 
making, investigating the folding of various patterns and techniques in 
paper and briefly textile. This model making explores the haptic qualities and 
kinetic possibilities of pleats without the restriction of scale.

Phase Two – The Catalyst for Change investigates methods of movement 
using a framed structure. It builds upon phase one findings with supporting 
theory, investigating kinetic intent via nature’s moving elements and 
inhabitant circulation. Supporting precedent analysis precedes the testing 
of ideas as various interventions within the existing Auckland Art Gallery Toi 
o Tamaki as part of its critique. Each intervention explores the application of
different pleats and systems within the galley, using the existing building as a
basis to conceive frames and supporting mechanisms.

Phase Three – The Frameless Pleat explores the haptic qualities of pleated 
form without the movement afforded by a framed structure. It progresses 
with the notion that the intensifying of atmosphere is not reliant on the 
immense movement of the pleat—instead, the focus shifts to assemblage 
and deconstruction. Research and precedents on modular and tensile 
structures support phase three’s iterative model making, testing a series of 
frameless pleated forms under tension. This exploration produces a pop-up 
structure for Auckland Art Gallery Toi o Tamaki to temporarily erect across the 
city as a means of promotion and interaction with the community.  
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Phase Four – Materiality: Scale Limitations explores the materiality and scale 
of the pleats in tension, interrogating the potential viability of pleating as 
a building material and method of construction. It chronicles a series of 
making tests using various materials and scales, reflecting on the limitations 
of each model and method. This phase also encompasses research on 
paper as a building material and considers textile research carried out 
in phase one. It discusses the significance of representing atmosphere, 
hapticity, and transience in static image form to communicate design intent. 
Finally, it reflects on the importance of the making process over the outcome 
itself. 

fig. 4. Textile collage 

PHASE ONE  
FINDING ATMOSPHERE IN 

KINETIC FOLDS 

Previous spread: Page X
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SPACE AND TIME

Architecture is often referred to as a domestication of space. It allows us to 
inhabit and understand space by constructing boundaries and providing 
shelter from the infinite nature of space and time.7 The human need to 
be situated in the perpetuity of time stems from fears of mortality and 
vulnerability, it creates safety in both the physical and psychological realms.8 
Time is understood through architecture, giving boundless time human 
measure. Shadows cast on a building are indicators of the passing hours 
of the day, likewise seasonal changes can also be seen on architectural 
surface and felt in interior space.9 Architectural permanence can be seen 
in relation to time as a rejection of transience, preserving an era in time 
for the future. Preservation of a buildings initial condition ensures history 
is not forgotten and is a cultural indicator of the chronology of time, an 
understanding of how the past is interwoven into the present.10 This notion 
of preserving time alters the concept of time to timelessness. Pallasmaa 
attests the domination of the eye and dwindling awareness of the body’s 
other senses translates to an abandonment of our memories and dreams.11 
Art and architecture have the ability to speak to the spirit and dreams of the 
spirit through beauty of the present – a present that demands presence – 
fusing time and eternity. Plato states that spirit is not bound to time, therefore 
timelessness speaks to the spirit.12 However, architecture cannot always 
remain in an unchanged state. Notions of the perpetuity of time and the 
brevity of time must coexist. Architectural transformation that happens over 
time – both regarding wear and deterioration, and in terms of alteration 
– shows the living history of a building. The amalgamation of nature and 
human contribution to the wear or transformation of a space throughout time 
is what makes architecture come to life, connecting past and future, man-
made and natural landscape, and flesh and spirit.13

The Japanese space-time concept of ma refers to the space between—the 
pause or void between two things existing in continuity. Historically ma has 
been closely related to divinities (kami); space was a void waiting to be 
filled by divine forces. The sun is a visible expression of kami, its movement 
over time expressing opposites of light and shadow, or day and night.14 
This direct correlation of space to the passing of time shows ma recognises 
the transience of life and everything in it and the appeal of ageing and 
deterioration. Ephemeral moments that fill the space between in architecture 
reflect the poetic nature of existence.15 The Japanese philosophy of living 
is closely linked with the concept of ma. Separation and connection 
are intertwined. Sensing the presence of what or who is beyond visual 
perception is an important facet of the continuity of space. Architecturally, 

7 Pallasmaa, The Eyes of The Skin, 35
8 Harries, “Building and the Terror of Time”, 59-60
9 Pallasmaa, The Eyes of The Skin, 45
10 Leatherbarrow, Building Time: Architecture, Event, and Experience, 10
11 Pallasmaa, The Eyes of The Skin, 22
12 Harries, “Building and the Terror of Time”, 63
13 Leatherbarrow, Building Time, 12
14 “Ma: Japanese Time-Space,” 70
15 “Ma: Japanese Time-Space,” 79

ARCHITECTURE & PHENOMENOLOGY
THE HAPTIC SENSES

Human senses enable us to understand and interact with the world we 
live in. Architectural experience stems from an interaction between the 
built environment and the senses, we perceive, touch, smell, listen, and 
taste to form a relational understanding between our bodies and the world 
around us.1 Traditionally architecture has been driven by the haptic senses, 
formed by hand using natural and malleable materials. The sensory mode 
of touch – both the physical and metaphysical – speaks to the body. It 
embodies intimacy, human rootedness in the world, and sense of self.2 
Through technological advances leading to the prominence of the visual 
image and its digital consumption, architecture has become of the eye. This 
prioritisation of sight and disregard for the body’s other senses has reduced 
the complexity and depth of architectural phenomenon and our perception 
of the built environment has become flattened. The technology that attributes 
to this is not only seen in the shift to a digital world and consumption through 
media and image, but in the regulation of environmental conditions and the 
development of flat and ageless materials.3 Standardisation of the natural 
environment is a move towards human comfort, yet in doing so it reduces 
connection between man and nature. Cycles of the year and the changes 
in temperature that come with it are shut out from architectural spaces and 
sun and shadow are regulated through the uniformity of artificial lighting. 
Modified natural materials have lost their dimension, the hapticity of surfaces 
displaced by synthetic coatings.4

Modernism’s minimalism rejected ornament and pattern, both of which 
have strong connections to the phenomenological articulation of time, 
embodying culture, and history. This hierarchy of the senses has resulted 
in a disassociation between architecture and human presence within it. 
Although vision is important, it is the isolation of the eye and the disregard 
for other senses and sensory interaction that is problematic. Our perception 
of space is largely defined by the haptic senses and the sensuality of 
architecture is reflected as such, via light and shadow, texture and weight, 
and spatial density.5  As the dynamic quality of space is felt through physical 
presence and interaction, the integration of the sensory realm in its entirety 
is paramount. The ability to touch, feel and move within space contributes to 
feelings of presence in the body, in space, and in the world.6  

1 Pallasmaa, The Eyes of The Skin: Architecture and the Senses, 69 
2  Pallasmaa, 22, 37 
3 Pallasmaa, Hapticity and Time: Notes on Fragile Architecture, 78
4  Holl, ‘Speaking Through the Silence of Perceptual Phenomena’, 24
5 Pallasmaa, The Eyes of The Skin, 41
6 Böhme and Thibaud, The Aesthetics of Atmospheres, 137
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BODY IN SPACE
TEXTILES/TACTILITY

Architecture and textiles have long been intertwined with one another. 
Gottfried Semper classified the four main techniques of artistic creation 
as: textiles, ceramics, tectonics, and stereotomy, each of which form 
the production of objects or forms using the primitive material within its 
domain.24 Despite this categorisation, junction points occur between 
specialties to complete each other. For example, bricks relate to ceramics 
and stereotomy (masonry), and textiles are used to dress spaces created 
using tectonics (carpentry). The handcrafted character of each of the 
techniques of artistic creation mean they are much more than their physical 
appearance and nature; they impart sensory qualities that relate to the 
human work that goes into their construction, and to nature itself, through 
their raw materials.25 

Throughout architectural history, textiles have played an important role in 
forming enclosure. The nomadic tent and the use of carpet as a wall were 
both used in primitive times as a means of protection.26 The ancient practice 
of weaving and knotting formed protective textiles for dwellings, in more 
permanent structures these textiles were used as floor and wall coverings 
for protection from heat and cold, as well as being hung to divide and 
create space. Inversely, the nomadic tent remains open to the elements, the 
boundary between outside and inside is less clear as protection from the 
weather does not correlate to a sense of safety or security.27 It is evident that 
in some civilisation’s textiles were first used in architecture before the origins 
of dressing or clothing the body. The creation of safety through enclosure, of 
separating ‘home’ from life beyond was most important deducing that ‘the 
beginning of building coincides with the beginning of textiles.’28

Textiles have an inherent relationship to the body; they form clothing and 
coverings for the body acting as forms of shelter and decoration on a 
personal scale. Similarly, finishing materials interact with architectural form 
and structure in the same way. The act of dressing implies the supporting 
body or structure is unseen, and the supported adornment is seen.29 The 
rich history and experiential quality of textiles can be understood in both 
fashion and architecture, texture, tactility, and pattern are all elements that 
pertain to human emotions and memories.30 Textiles have undergone a 
technical evolution, from primitive hand knotting and weaving techniques to 
modern manipulation and processing practices. Despite this, the essence 
of the handcrafted surface remains apparent, the raw material still evident in 
the finished product.31

24 Moravánszky, Metamorphism: Material Change in Architecture, 97-98
25 Moravánszky, 16
26 Semper, The Four Elements of Architecture and Other Writings, 103
27 Faegre, Tents: Architecture of the Nomads
28 Semper, The Four Elements of Architecture and Other Writings, 254
29 Carlin, On Surface and Place: Between Architecture, Textiles and Photography, 105
30 Schröpfer, Material Design: Informing Architecture by Materiality, 76
31 English, Japanese Fashion Designers: The Work and Influence of Issey Miyake, Yohji 

Yamamotom, and Rei Kawakubo, 3

this can be manifested via moving or sliding elements.16 Functional flexibility 
allows for transformation of public and private space, inside and outside, 
within and beyond. The blurring of boundaries speaks to the tacit tolerance 
that comes with the mutual occupation of space, and the fluidity of space 
through time.

EVERYDAY EXPERIENCE

The habitual experience of being in architecture of the everyday is often one 
of distraction. The built environment facilitates the activities of daily life and in 
order to function it is often ‘little noticed’ by its users.17 If concentrated focus 
is seldom given to architectural space or form – how then can architecture 
facilitate phenomenological atmosphere and experience?   

Architecture is experienced through physical presence, the atmosphere of 
which is perceived through ‘marginal awareness.’ Experience is active, it 
is the interaction between space and the perceiver of space.18 In order to 
experience space, perception must be dynamic. Bodily movement within 
space allows us to evaluate the space through participation rather than 
through conscious observation, as observation does not actually require 
physical presence.19 The habitual nature of interaction with architecture is at 
the periphery of perception, meaning atmosphere is shaped by feelings and 
emotions that come from being present in a space rather than the physical 
form of architecture. Atmosphere is unique to the person; it stems from past 
experience and judgement and forms in combination with felt elements of 
the surrounding architecture: texture, material, scent, light, and shadow.20  

By understanding that engagement with architecture comes not from 
focused vision but from peripheral perception, the concept of the 
‘experiential edge’ becomes important. Edges and thresholds indicate 
perceptual change, they are much more than a boundary between ‘in and 
out’.21 The action of crossing through space is an encounter that embodies 
contrasts of space – open and closed, light and dark – and works in rhythm 
with the body.22 Merleau-Ponty stresses the importance of edges regarding 
the lived body. Edges do not only indicate contrast or change in the built 
environment but in the psychological realm. Representing the genesis 
of thought as well as how those thoughts come to an end, edges reflect 
‘cognitive and perceptual horizons.’23 

16 Pješivac, “Ma as a Space–Time Concept of Becoming: Karl-Heinz Klopf’s Tower House,” 71
17 Bader, ‘A Model for Everyday Experience of the Built Environment’, 244
18 Bader, 254
19 Böhme and Thibaud. The Aesthetics of Atmospheres, 138
20 Bader, ‘A Model for Everyday Experience of the Built Environment: The Embodied Perception 

of Architecture’, 259
21 Bader, 257
22 Holl, ‘Speaking Through the Silence of Perceptual Phenomena’, 23
23 Locke and McCann, eds. Merleau-Ponty: Space, Place, Architecture, 66
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In the work of Japanese fashion designers, techniques of wrapping or 
draping textiles are traditional to the kimono and are likened to the Japanese 
notion of ‘enclosing space.’ The space between textiles and the body 
creates a neutral void between and signifies the space-time concept of ‘ma.’ 
32

PLEATING/FOLDING

As discussed in Textiles/Tactility, textiles are most often used in the dressing 
of architectural structure or the body, they are hung or draped on load 
bearing elements. However, textiles can also be manipulated to create shape 
and form within themselves. Issey Miyake utilises pleating in his Pleats, 
Please collection to create texture, shape and form in his garments. The 
pleats are handcrafted, formed by sandwiching the laid-out textile between a 
folded cardboard mould and then heating or ‘cooking’ the fabric to set the 
pleat.33 Not only does pleating create texture and structure within textiles, but 
it also generates flexibility and movement in the opening and closing of its 
formed folds. On the body, pleating creates performative movement. It 
exaggerates body language and gesture, a form of non-verbal 
communication. A pleated garment moves theatrically in response to 
movement of the body, interacting with space – both the marginal space 
between garment and body, and space beyond the garment – by shrinking 
and growing.34 

Textile designer Reiko Sudo combines tradition with technology when 
creating textiles at the helm of Nuno, working to revivify historic handcrafting 
practices such as weaving, pleating and dyeing and fuse them with 
innovations from other industries to reveal new possibilities in fabrics.35 Sudo 
recognises the versatility of textiles in application, exhibiting work as fabric 
rather than art or garments. The amalgamation of machinery and time-
honoured methods and different industry practices reflects the notion of 
textiles as past and future, further felt through the dynamic movement of 
such fabrics—they are never static. 

The Japanese art of origami creates three-dimensional forms from a two-
dimensional surface. Folding paper to create geometric patterns and form is 
explored within this thesis to generate movement of a surface. Although the 
world of origami is vast, the folds utilised here are all forms of corrugations, 
chosen for their ability to expand and contract. The most intuitive way to 
create folds is by hand. These folded patterns can be translated from paper 
to textile using various setting methods.

32 English, Japanese Fashion Designers, 21
33 English, 11
34 Grömer and Rast-Eicher, “To Pleat or Not to Pleat – an Early History of Creating Three- 
 dimensional Linear Textile Structures,” 105
35 Hemmings, “2121: The Textile vision of Reiko Sudo and NUNO,” 366

fig. 5. Pleats Please by Issey Miyake, 2021.

fig. 6. Origami Pleats by Nuno, 1997.
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PRECEDENTS
HAPTICITY AND POETICS: REPRESENTATIONS OF FELT 
PHENOMENOLOGY IN ARCHITECTURE

The following precedents demonstrate ways to evoke atmosphere in 
architecture through participation. Each project approaches phenomenology 
using notions of hapticity, albeit in different ways. Tactility, light and shadow, 
time, and memory are all explored within this thesis, and the way these 
precedents similarly utilise such ideas is analysed. 

Blur Building, Switzerland Diller Scofidio + Renfro, 2002

Blur Building created for the Swiss Expo 2002 is an architecture of immersive 
atmosphere. On approach it appears as a cloud hanging over the lake, 
its geometric structure obscured. It’s fog, created using a system of pipes 
pumping water from Lake Neuchatel through atomisers envelops the visitor.36 
The pavilion is somewhat of a provocation, questioning the dominance of 
the eye in the modern age by rendering vision useless, as well as limiting 
acoustic references. Commanding the body to utilise its haptic senses – the 
suppression of which tends to leave us feeling detached – the experience 
facilitates an emotional response to architecture by tapping into memory and 
imagination.37 The ephemeral nature of the formless building also reflects 
themes of time and movement explored within this thesis, as the extent of 
the fog is in a state of flux with gusts of the wind.38

Big Air Package, Germany Christo, 2013

Big Air Package is an inflated art installation for the Gasometer Oberhausen 
comprised of polyester fabric and polypropylene rope standing 90 meters 
high. The sculpture, a self-supporting ‘cathedral of air’39 explores organic 
form through textiles, the nature of which has a haptic sensibility through its 
tactility and diffusion of light. The installation can be experienced by visitors 
both inside and out. The construction of the installation – using textiles and a 
pulley system of ropes to create sculptural form – successfully demonstrates 
how textiles can be implemented architecturally to enable poetic movement 
and to achieve phenomenological effect. 

36 Diller, Blur: The Making of Nothing, 20
37 Pallasmaa, The Eyes of the Skin, 22
38 Kosky, Arts of Wonder: Enchanting Secularity – Walter De Marina, Diller + Scofidio, James 

Turrell, Andy Goldsworthy, 66
39 Christo and Jeanne-Claude, “Big Air Package.”

fig. 7. Diller Scofidio and Renfro’s Blur Building at the Swiss Expo

fig. 8. Christo’s Big Air Package
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MAKING

Paul Jacksons book Folding Techniques for Designers is a directory of paper 
folding techniques and patterns. Throughout this thesis, concepts from 
within this book are explored with emphasis on the process of folding over 
the designed outcome. The practice of origami stems from the simple action 
of folding mountain, valley, or universal folds and arranging them by means 
of reflection, rotation, translation, or repetition, utilising or breaking rules of 
symmetry. 

Initial model exploration of paper folding techniques without the 
preconception of what these may become architecturally provided a 
basis of understanding for how different pleats and folds behaved. 
Rigidity, flexibility, texture, and pattern are all uniquely expressed with each 
configuration of folds. The three-dimensional form revealed with each paper 
study showcases opportunities for architectural translation. The following 
catalogue details and discusses the kinetic ability and flexible axis of each 
origami pattern explored. 

Where a QR code is present the pleat has been documented in action. To 
view, scan the code with your smartphone camera or QR code reader app.

To view Gifs on desktop, refer to the URLs on page 157. 

fig. 9. Collection of origami studies
Opposite Page:
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fig. 11. Pleat 2
fig. 10. Pleat 1

fig. 12. Pleat 3

PLEATS

A series of mountain and valley folds allows expansion and retraction along 
one axis. Increased repetitions and paper length enhance flexibility and the 
possibilities of curved linear forms. Directional bends using v-pleats add to 
the flexibility of this pattern, with a row of v-pleats offering an additional line 
to manipulate the stretching and shrinking of folds (see figs. 10-12). Folding 
multiple lines of v-pleats enables the skewing of each axis line, with this 
manipulation revealing an assortment of sculptural forms (see fig. 13, next 
page).

Opposite Page:
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fig. 13. Pleated forms using linear v-pleats 
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fig. 14. Parabola pivoting on central axis

PARABOLAS

Hyperbolic parabolas can be stretched and collapsed to manipulate the 
height and width of the triangulated form. This series of mountain and valley 
folds at forty-five-degree angles around a central point forms a robust 
structure that creates a form with shelter when upright. Parabolas can tilt on 
an axis point rather than compressing the form to instigate movement (see 
fig. 14). By manipulating opposite points, the sheltered form can grow and 
retract in width. The complexity of a parabola can increase by changing its 
number of sides. The pentagon maintains the kinetic ability and capacity for 
shelter of the traditional parabola with five external points instead of four (see 
fig. 16). 
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fig. 15. Parabola fold fig. 16. Five-sided parabola
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fig. 18. Curved v-pleat manipulationfig. 17. Skewed v-pleat

V-PLEATS

Repetition of v-pleats across a grid can similarly collapse and 
expand across one axis. By stretching a line within this grid, 
this pattern takes on a curved form that can bend around the 
corners of a potential structure (see fig. 18). A v-pleat variation 
follows skewed lines rather than a rectilinear grid, where 
expansion and contraction alter the shape of a squared piece 
of paper (see fig. 17).
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GLIDE REFLECTIONS

A glide reflection takes a motif and repeats it by reflecting and translating it 
across a grid.40 This translation is staggered wherein the corner of the motif 
is shifted to the midpoint in the following row or column (see fig. 19 graphic). 
A star motif test created a pattern with rigid indentations but limited kinetic 
abilities due to the folds’ inability to compress (see fig. 19). Simplicity in the 
motif provided the most flexibility, with repetition of a triangulated pattern 
creating a textural form with pliability along two axes (see figs. 20 & 21).  

40 Jackson, Folding Techniques for Designers: From Sheet to Sheet, 40

fig. 19. Star motif glide reflection
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fig. 20. Triangulated glide reflection (Opposite Page)
fig. 21. Glide reflection series
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fig. 22. Tessellation 1 axis manipulation 
fig. 23. Tessellation 2
fig. 24. Tessellation 2 retaining sculptural form

TESSELLATIONS

Tessellations are usually rigid in form through the overlaying of paper to 
create a complex surface of patterned indentations. The following folds 
are triangulated variations with substantial depth. Manipulation across 
the horizontal axis collapses the folds. Compressing linear high points of 
the surface in isolation allows adaptation of the overall pleated form, from 
rectangular to triangular (see fig. 22). These pleats are formed by folding 
paper in layers, increasing paper thickness and contributing to the structural 
rigidity of the folds. It enables a manipulated form to maintain its position 
once sculpted into shape, particularly revealed in the exploration of the 
second tessellation pattern (see figs. 23 & 24).   
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VARIATIONS

Traditional textile hand pleating tests to understand the potential translation 
of origami folds to fabrics adapted the methodology outlined in Pleating/
Folding. A simple corrugated pleat and a v-pleat were folded and unfolded 
into cardboard as two identical patterns for each test. The process of 
sandwiching pleat, textile, and pleat and then refolding as one allowed the 
fabric to follow the paper manipulations. Wire ties secured the compressed 
amalgamation of folds ready to be heat set in the oven (see fig. 25). Once 
released, the textile created soft folds with a wider turning radius, and the 
fabric created a bouncy and elastic pleat that had a memory when stretched 
out and released (see fig. 26). The sheerness of the textile also revealed new 
light qualities compared to the shadows cast on the opaque paper pleat 
experiments. 

Finally, to mimic these light qualities provided by the textile pleat, a semi-
translucent paper was experimented with to create rigid folds and form 
using scrunching and shaping techniques (see figs. 27-29). This experiment 
lacked kinetic ability once manipulated yet established a new way to express 
the textural qualities of paper and reveal softness in light and shadow. 

fig. 25. Textile pleat assembly
fig. 26. Textile v-pleat series

Opposite Page:
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fig. 27. Inside sheer paper pleat
fig. 28. Sheer paper pleat shadows
fig. 29. Sheer paper pleat folds

Opposite Page:

SPECULATIVE STRUCTURE

Initial concepts of how pleats and textiles can utilise a framed structure to 
harness their kinetic capabilities follows. Textiles can use a track system 
to stretch and become taut, or the edges of a textile can slide together to 
create a billowing effect, expanding or reducing usable space (see fig. 30). 
Although this model exploration implements unpleated textile, the application 
of heat-set pleats could be similar. However, the elasticity of the folded form 
would likely limit the influence on spatial arrangement the unpleated textile 
possesses. The amalgamation of several pleating techniques in architectural 
space showcases how texture and form making from these folds can define 
space using a framed structure for support (see fig. 31). As with the textile 
track exploration, these frames afford kinetic possibilities of the paper pleats 
architecturally, acting as tracks to manipulate expansion and retraction along 
their flexible axes.
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fig. 30. Framed textile model (Opposite Page)
fig. 31. Amalgamation of pleats with framed structure
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REFLECTION 

The making carried out in phase one demonstrates a breadth of origami 
folding techniques, outlining the kinetic capacity of each method to be 
further explored and architecturally applied throughout this thesis whilst 
reinforcing the link between making and research. This making revealed the 
congruence between the process of hand-folding the pleats and traditional 
methods of hand forming architecture that speaks to the haptic senses. 
Each pleating test uniquely expressed movement, texture, and pattern 
correlating to architectural ornament and the articulation of time. The form 
and dimension from each fold offer intricate interaction with light and 
shadow. The kinetics of each pleat can contribute to the transformation of 
space, manipulating spatial density and architectural thresholds—from 
open to closed, light to dark, and in to out. Active thresholds correlate to the 
concept of ma and the intertwining of separation and connection, sensing 
what is beyond the edge of perception. Textile tests were focused on the link 
between body and space whilst also relating to the enclosure forming of the 
nomadic tent. Phase one making and research has revealed the prospective 
use of pleated forms in architecture to prompt participation using kinetic 
elements and strengthen the linkage to the natural environment through 
blurred boundaries. Finally, transformation along the flexible axis of each 
fold revealed contrasts in the form at the commencement and conclusion of 
the movement and the ephemeral nature of the moments in-between. These 
moments of pause or suspension offer further exploration possibilities and 
comparison to the initial intention of dynamic movement provided by pleats. PHASE TWO 

THE CATALYST FOR 
CHANGE 
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MOVING MATERIALS
ENVIRONMENT

Historically, the development of technology has coincided with humanity’s 
increased control over the natural world. The architectural pursuit of 
protection and stability has manifested in the separation between nature 
and the interior environment.41 The standardisation of interior conditions, 
achieved through implementation of mechanical systems causes a 
lacklustre sensory experience in architecture through banality.42 In 
conjunction with the growth of urban populations, mechanical systems 
to manipulate interior environments have been deemed to be necessities 
to combat growing pollution and climate change caused by intensified 
urban areas, the destruction of the natural landscape, and the mechanical 
systems of environmental control themselves.43 In recent times, the fields 
of sustainability and biomimicry have sought to rectify the damage caused 
from the industrial revolution until now with a shift towards design that is in 
harmony with nature.44 Realisation of the need to maintain an equilibrium 
between man-made and natural environment to build enduring cities 
has revealed the similarity between both worlds, and the importance of 
connection between nature and humankind traditionally honoured by eastern 
cultures. Architectural fluidity prompted by environmental changes creates 
responsive atmospheres that utilise daily and seasonal changes rather than 
shutting them out. Traditional Japanese architecture treats exterior walls 
and partitions as impermanent, employing kinetic screens to invite light, air, 
and the surrounding landscape in. Instead of using solid walls to delineate 
space, grooves or tracks mark these thresholds.45 Japanese culture holds 
high respect for nature and thus the manifestation of architecture intended 
to compliment and be part of its natural surroundings.46 Transformation 
of space to reflect the sun’s movement, provide airflow or protect from 
storms, and frame or perceive changing exterior views evokes a connection 
between architectural occupant and place in the world, conjuring emotions 
and memories.47 Architecture that celebrates exposure to the external 
environment utilises the fluidity of nature’s moving elements to create 
transient atmospheres within space, kinetic in kind by anticipation and 
reception to environmental change—or amplified by the use of kinetic design 
elements. Both approaches to architecture are thus dynamically associated 
with the articulation of time through nature, regressing from ultimate control 
towards unpredictable and rhythmic outcomes.48

41 Brownell and Swackhamer, Hypernatural: Architecture’s New Relationship with Nature, 50
42 Pallasmaa, “Hapticity and Time,” 78
43 Brownell and Swackhamer, Hypernatural, 19
44 Brownell and Swackhamer, 19
45 Morse, Japanese Homes and their Surroundings, 6
46 Beita and Fujii, “Harmonization Between Architecture and Nature Through Traditional  

Japanese Screens,” 29
47 Beita and Fujii, 31
48 Taylor, “Time Matters: Transition and Transformation in Architecture,” 49

‘The Water’ Cisternerne, Copenhagen Hiroshi Sambuichi, 2017-18

Hiroshi Sambuichi’s subterranean installation at the Cisterns in Copenhagen 
utilises nature’s ‘moving materials’ to bring out the beauty of the site, 
representing the natural world originally there.49 His approach considers 
how air, sun, and water are in constant cyclical change and how these 
changes in atmosphere will impact the architecture and the experience 
for those who visit it. This marrying of experiential architecture and cyclical 
change suggests a design aspiration to root occupants of the space in the 
continuum of time, allowing them to inhabit it and feel connected to the 
past and future of the cisterns and surrounding landscape.50 The installation 
takes visitors on a journey through the underground reservoir via a Japanese 
cypress walkway over the water, illuminated by the sun using skylights and 
mirrors. Sambuichi wanted the extent of the space to be felt, only allowing 
the sun to enter and meet the water at express moments of the journey.51 
This dramatic effect using nature’s ‘moving materials’ embodies hapticity 
in a sensory way where changes in environment instigate architectural 
transformation at moments when materials merge. 

49 Sambuichi, “Sambuichi Interview: Building with Sun, Water and Air.”
50 Pallasmaa, The Eyes of the Skin, 35.
51 Sambuichi, “Sambuichi Interview.”

fig. 32. Hiroshi Sambuichi’s ‘The Water’
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THE METAMORPHOSIS OF SOCIAL ARCHITECTURE 

Architecture is inherently social; it is an environment for human activity 
with the capacity to influence social interaction. However, architecture has 
historically played a part in disempowerment, creating buildings that cater 
to those in positions of power rather than striving for progressive social 
change.52 Over time, the relationship between architecture and social 
progression has fluctuated with changing political and environmental views 
and policies. The separation of art and architecture from craft allowed both 
art and architecture to be valued as commodities above their use-value, 
used as a measure of social hierarchy.53 As discussed in Environment, in 
seeking to create refuge from the inhospitable temperament of the natural 
environment, the built environment has caused a displacement of nature. It 
is, in essence, anti-ecological in its development.54 Socially and politically, 
concerns of pollution, consumerism and wastefulness have mounted to 
inspire sustainable movements, beginning in the 1960s.55 Approaching 
sustainability endeavours from a social lens reveals the social connection 
to the historic mythopoeic relationship between architecture and the natural 
world, values both of which have been inhibited by capitalist ideals. 

Designers have often proposed utopian architecture and city planning 
solutions to create mutual societal benefit. Many of these unrealised 
masterplans, such as Le Corbusier’s Ville Radieuse have been critiqued, 
highlighting the negative consequences of a ‘top-down’ and universal 
approach as it dismisses the diversity within cities and disregards human 
complexities and local context.56 C. Richard Hatch believed architecture 
should craft community, proposing this outcome is led by facilitating users 
to take control of their environment to develop “critical consciousness.”57 
Theories that displace architecture from its high art status to one of moral 
authority suggest that for architecture to be social, the organisation and 
fabrication of an environment should be controlled by those directly affected 
by it.58 Although commonly achieved via community consultation during 
the design process, this thesis proposes social progress could be similarly 
achieved through user autonomy of architectural environments or kinetic 
adaptation to perceived occupant needs over time. Architecture that allows 
for the continual authoring of space initiates the connection between user 
and environment, provides a sense of control of one’s surroundings, and 
presents an opportunity for interaction between occupants to deepen the 
collective sense of community.

Using moving elements to alter form, scale, and openness enables 
architecture to have a dynamic relationship with the changing needs of its 
occupants, accommodating for intimate and public moments or revealing 
different ways of interacting with the space.59 Kinetic architecture is as much 

52 Dutton and Mann, Reconstructing Architecture: Critical Discourses and Social Practices, 27
53 Dutton and Mann, 31
54 Dutton and Mann, 119
55 Dutton and Mann, 120
56 Dutton and Mann, 38
57 Hatch, The Scope of Social Architecture, 7
58 Dutton and Mann, Reconstructing Architecture, 28
59 Fox and Kemp, Interactive Architecture, 27

about the moments of in-between as it is about the initial and final states of 
transformation. Transience can emphasise the beauty of a space through 
the dynamic morphing of the built environment.60 Beauty speaks to the 
haptic senses of the body by stimulating ideas of time and timelessness, 
dreams, and memory.61 Kinematics further pertains to notions of time by 
directly showing past, present, and future through movement. However, the 
expression of movement does not always have to be active to communicate 
ideas of fluidity, possibility, and change. Kinetic form challenges the idea 
of ‘form as a motionless boundary;’ it is not only about perceiving physical 
movement directly, but indirectly through articulation of form.62 This poetic 
approach to kinetic design lends itself to the evolution of architectural 
atmosphere. It acts as a reminder of architecture’s traditional sacred and 
mythopoeic relationship to nature rather than providing a purely functional 
purpose. Using the movement of occupants to instigate motion creates 
an interplay between perceiver and space where circulation or density 
of occupants directly impacts the fluxion of the architecture, promoting 
architectural collaboration, participation, and social interaction.63

SYSTEMS

Kinetic systems are comprised of the ‘ways’ and ‘means’ of movement, 
with the ‘ways’ pertaining to the actual method of movement – in this 
thesis, namely pleating, folding, stretching, retracting, and sliding – and the 
‘means’ pertaining to the drive of that movement.64 Means of movement 
can vary from electronics, sensors, magnets, and pneumatics to human 
force. The kinetic axes and capacity for manipulating the pleating explored 
in phase one will call for differing means of movement or systems, further 
influenced by each folded component’s proposed intervention location and 
purpose. According to Fox and Kemp, the three types of kinetic systems in 
architecture are: embedded (integral to a part or the whole of the building), 
deployable (relating to motion through deconstruction and reconstruction), 
and dynamic (smaller systems such as doors windows).65 An effective kinetic 
architectural response will, in this case, employ a multitude of systems 
and modes of movement to create multifaceted variations in form where 
each moving element responds appropriately to the requirements of the 
space. In this thesis, the means of movement are social empowerment, 
changing occupant needs and environmental changes. Kinetic exploration 
will thus focus on systems deployed by occupants and technological ways 
of movement instigated by occupant circulation. A kinetic response to the 
environment’s moving materials will similarly focus on human deployment 
and initiation from environmental changes to strengthen the connection 
between architecture, occupant, and the natural landscape. Commentary on 
phase two making will rationalise the choice of kinetic ways and means for 
each intervention and discuss implementation strategies.

60 Lehman, Adaptive Sensory Environments: An Introduction, 28
61 Harries, “Building and the Terror of Time,” 63
62 Terzidis, Expressive Form: A Conceptual Approach to Computational Design, 33
63 Cudzik and Nyka, “Reasons for implementing movement in kinetic architecture,” 1-7
64 Fox and Kemp, Interactive Architecture, 46
65 Fox and Kemp, 47
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PRECEDENTS
MOVEMENT/SUSPENSION: ARCHITECTURAL APPROACHES 
TO THE KINETIC

The two precedents in this section centre on transformative kinetic 
architecture. Both precedents respond to occupation or movement of 
people, changing in size or configuration of space to evolve architecturally 
in unison with human needs. The motivation for movement in each project 
and the systems implemented to enact this movement are compared and 
critiqued with reference to this thesis.

The Shed, New York Diller Scofidio + Renfro, 2019

The Shed is a transformable arts building, part of the Hudson Yards 
Development Project in New York. Inspired by Cedric Price’s Fun Palace, its 
‘telescoping’ shell can be rolled out past the base building, expanding or 
shrinking to accommodate evolving artist needs and a variety of potential 
programmes.66 This approach to a public building shifts the focus from an 
architectural spectacle to a spectacle of the building’s content.67 The Shed’s 
semi-opaque canopy shell can retract over the fixed base building when not 
in use, reinstating the outdoor plaza to the public. An origami like tessellation 
is utilised on the shell’s façade, and although not flexible within itself, it 
provides a precedent for textural use of the origami folds explored within 
this thesis. Diller Scofidio and Renfro’s use of tracks to facilitate movement 
demonstrates how a simple mechanism can generate dramatic architectural 
evolution. 

66 Diller Scofidio + Renfro, “The Shed.”
67 Chen, “Form Follows Programming,” 93

fig. 33. Diller Scofidio and Renfro’s The Shed

Fun Palace Cedric Price, 1964 

Cedric Price’s Fun Palace challenged architecture of its time, proposing 
an adaptable building that could serve many purposes as needs arose 
ranging from education to leisure.68 The technologically driven concept 
comprised of a dynamic structural framework ‘kit set’ that could be 
continuously constructed, reconfigured, or deconstructed to allow for 
changing simultaneous uses. Although never realised, this social experiment 
intended to adapt to the needs of its users using cybernetics to respond 
to and predict occupant patterns.69 This revolutionary approach put the 
needs of the public and their interaction with one other at the forefront of 
architecture, the constantly evolving space of the building providing both 
anticipation and delight. While this thesis explores kinetic architecture in 
response to people and their movement, Price’s proposed use of technology 
to ‘learn’ and predict behaviour questions the humanity of the design and 
reduces the potential intimacy of the haptic architectural encounter this 
thesis strives for.70

68 Matthews, “The Fun Palace: Cedric Price’s Experiment in Architecture and Technology,” 75
69 Matthews, 72
70 Pallasmaa, The Eyes of the Skin, 22

fig. 34. Cedric Price’s Fun Palace
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THE ART GALLERY

The curation and display of art began during the renaissance, housed in 
traditional buildings alongside libraries to form what began to be called 
a ‘museum’.71 Art galleries were initially designed as a series of separate 
rooms to display private art collections. Architecturally, museum design 
developed a specific criterion to meet predominant concerns with lighting 
and security. Statues were placed along a blank, sometimes niched wall 
opposite an open arcade, providing soft lighting to the sculptures.72 Over 
time, top lighting of a gallery became standard practice, offering even 
diffusion of light to art and allowing for extra wall space. As the art museum 
or gallery was initially conceived to display private collections, it was 
commonly incorporated into the design of a country house or mansion 
and visitation was technically restricted. However, by the late eighteenth 
century, the middle-class had developed the visitation to private residences 
to view their art collections as a cultural activity.73 The private nature of 
early art galleries, existing predominantly in wealthy homes coupled with 
the engineered exclusive status of art deepened its correlation with status 
and wealth.74 As art galleries evolved into public spaces, the definitive style 
of museum architecture and its country house associations endured. In 
1811, Sir John Soane’s Dulwich Picture Gallery showcased an architectural 
evolution away from the country house, although the establishment of a 
new public museum archetype was strained for the coming decades.75 The 
despotic nature of the museum persisted, with architecture continuing to 
be modelled on buildings symbolising wealth and power. The New York 
Metropolitan Museum of Art, established in 1870, was modelled on the 
palace archetype, signalling the perseverance of the association between art 
and high culture.76 Although the notion that visiting an art gallery or museum 
should be a somewhat ceremonial experience in which its architecture 
should reflect is prevailing, the transference to a socially democratic 
approach to the design of civic, cultural buildings proposes more a 
celebratory and inclusive encounter.77

The punctuation of space assists the organisation of art. Defined space 
allows art to be grouped and for exhibitions to tell a story, whereas 
unpunctuated progression creates a chaotic experience for the viewer.78 
Rather than separating art gallery space into rooms, staggered divisions of 
space improve the circulation route, providing anticipatory glimpses of what 
lies ahead. Linkages and cross routes between different art experiences 
delineated by space provide the visitor with “individual choice within an 
overall order.”79 The architectural deliberation between providing a blank 
canvas to display art or creating an environment that interacts with the art 

71 “The Evolution of the Gallery,” 63
72 “The Evolution of the Gallery,” 64
73 “The Evolution of the Gallery,” 64
74 Dutton and Mann, Reconstructing Architecture, 31
75 “The Evolution of the Gallery,” 66
76 “Museums and Memory,” 19
77 “Museums and Memory,” 19
78 Brawne, “Architecture and the Art Gallery,” 89
79 “Museums and Memory,” 19

and references the context of its creation is still faced by designers today.80 
Fleur Watson attests that modern curation should take a collaborative 
approach, where exhibition design is a choreographed space arranged in 
response to the conceptual unfolding of the art within it.81 This curatorial 
methodology brings a performative element to the viewing of art, shifting 
viewership to participation as the progressing of ideas aligns with how 
an audience moves through the space.82 With the ever-evolving nature of 
gallery exhibits, a flexible space allows for continual architectural evolution 
in alignment with changes in art and intended experience. Architectural 
curation can facilitate an audience’s emotional response and act as a test to 
their willingness to participate in both architecture and exhibit.83 Enhancing 
participation further aids to situate the viewer in the continuum of time and 
civilisation when experiencing historical art and artefacts. 

In this thesis, kinetic elements are explored to architecturally accommodate 
the transitions between exhibits over time, from changing needs in lighting, 
circulation, and planning to create an immersive environment. Furthermore, 
the implementation of kinetic architecture as a form of full-scale exhibit has 
enormous communication potential, instigating interaction and encounters 
between the exhibit and the public.84 The concept of ‘live’ architecture 
places 1:1 fragments of a design within the gallery space to display 
architecture as art and mediate design ideas. An architectural extraction 
in this context presents patrons with a haptic and immersive encounter. 
However, it separates the architecture from context, programme, and site 
in doing so.85 In the context of this thesis, these ‘fragments’ are distinctive 
from live architecture as they are part of the building’s design rather than an 
abstraction. Because of this, there is inherent responsiveness to site, whilst 
the democratic intent of modern civic buildings is intensified through the 
direct kinetic response instigated by the public.  

PRECEDENTS
DESIGNING ART GALLERIES: MEDIATING ART AND 
ARCHITECTURE 

Art gallery precedents, both historic and contemporary are explored as 
a precursor to this thesis’ phase two design interventions. The following 
precedents are critiqued in reference to phenomenology, circulation, and the 
participatory experience of the art gallery. Memory, time, spatial delineation, 
and light and shadow are all relevant to the act of experiencing art. The 
way these elements are architecturally conceptualised are analysed and 
evaluated against one another, with consideration to kinetic possibilities.

80 “The Evolution of the Gallery,” 67
81 Watson, The New Curator: Exhibiting Architecture & Design, 57
82 Watson, 57
83 Watson, 57
84 Watson, 31
85 Watson, 33
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Dulwich Picture Gallery, Dulwich Sir John Soane, 1811

Sir John Soane’s Dulwich Picture Gallery, England’s first purpose-built 
public art gallery, draws from Gothic and Classical architecture. Soane 
amalgamated these styles by finding a ‘primitive common ground’ between 
them, referencing the primitive nature of Dulwich at the time to connect the 
architecture to the landscape.86 The brick-clad exterior of the building is 
modest for its era, and juxtaposed with the impressive interior, delivers an 
impactful experience. Inside, the picture gallery is bathed in natural light 
from lanterns in the vaulted ceiling, light is further diffused throughout the 
space via a series of arches connecting each room. Concealed sources of 
light in the mausoleum are filtered through amber glazing, creating an eerie 
atmosphere. The dim space references the ‘cave-paradigm’, generating 
a sombre atmosphere for the sacred space.87 Soane was interested in 
establishing architectural influence by ‘making associations of ideas in 
visitors’ minds.’88 This sensibility shows similarity to the significance of 
individual experience and memory in post-modern phenomenological theory, 
providing a historical example of the correlation between atmosphere and 
the art gallery.

86 Ballantyne, “First Principles and Ancient Errors: Soane at Dulwich,” 108
87 Ballantyne, 107
88 Ballantyne, 97

fig. 36. Auckland Art Gallery Toi o Tamaki, Bridge to Sculpture Terrace

Auckland Art Gallery Toi o Tamaki Archimedia & FJMT, 2011

Archimedia and FJMT’s extension and adaptation to Auckland Art Gallery’s 
existing heritage buildings aims to relate to the natural landscape of 
adjoining Albert Park. The lofty kauri canopy design is both a nod to the 
pohutakawa in Albert Park and the original building’s curbed mansard roof,89 
bringing elements of the park into the gallery space. The substantial size 
of the building’s atrium offers a striking setting for large scale and hanging 
sculpture – Choi Jeong Hwa’s Flower Chandelier was exhibited here from 
2011-201390 – but is impractical for most uses and is often devoid of art 
or installation. The heavily glazed design is a bold choice for a building 
that houses and protects art and artefacts, providing visitors with vistas 
to the city and the tree lined park beyond. However, in gallery spaces that 
have been designed with landscape linkages in mind blinds are drawn in 
use, suggesting the architects vision fails in practice for the needs of the 
space and resulting in an unremarkable experience for the public. Of the 
two outdoor sculpture terraces, one is successful and approached by a 
glass balustraded bridge overhanging the atrium, it is both impactful and 
reminiscent of a tree house (see fig. 36). The other, running parallel to the 
park currently sits empty of sculpture and people, its access obscured and 
uninviting down a corridor passing the member’s lounge. 

89 Curnow, “Second Life: The Return of the Auckland Art Gallery”
90 Auckland Art Gallery Toi o Tamaki, “Choi Jeong Hwa, Flower Chandelier”

fig. 35. Soane’s Dulwich Picture Gallery
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Te Uru Waitakere Contemporary Gallery Mitchell Stout Dodd Architects, 2014

Te Uru Waitakere Contemporary Gallery’s vibrant green aluminium exterior 
nestles into and reflects its forested surroundings in Titirangi. Its curved 
façade draws the public in, while inside, voids, cracks, and slices are 
implemented in its architecture to provide glimpses between interior spaces 
and connection to the landscape beyond. Julian Mitchell from Mitchell 
Stout Dodd talks of the modulation of spaces within the gallery, noting the 
importance of “compression and release” in its architecture.91 Each gallery 
space utilises height, void, and scale in different ways to achieve varied 
phenomenological effects. Intimacy is achieved through compression of 
scale and restriction of light and is contrasted by the height and brightness 
of gallery two, where a sculptural textile light diffuser draws the eye upwards 
(see fig. 37). The release of tension here creates a moment of atmospheric 
suspension. Walls within the building’s core are concrete, a departure from 
the ‘white box’ of contemporary galleries and an invitation to view not only 
the art but the architecture as part of the gallery experience. This rejection 
of the conventional may also be a nod to Titirangi’s crafts and ceramics 
history.92 The buildings two vertical circulation paths – an organic corkscrew 
staircase at the front of the building and a glazed pop-out stairway at 
the rear of the building that looks out toward the Manukau Harbour – 
successfully create an unstructured flow of people throughout the building. 
Exploration of the movement of people as the catalyst for kinetic change 
within this thesis correlates with Julian Mitchell’s words, “the people become 
part of the choreography and the artwork as well.”93

91 Monsalve, “Te Uru.”
92 McKay, “Te Uru Waitakere Contemporary Gallery,” 61.
93 Monsalve, “Te Uru.”

MAKING 

The following design interventions at Auckland Art Gallery Toi o Tamaki act 
to test pleating design exploration from phase one in an existing art gallery 
building. The critique of Auckland Art Gallery through the lens of this thesis 
identified areas of concern where a design intervention could enhance the 
experience of the gallery for its visitors. Kinetics using origami pleating are 
implemented in several spaces, exploring the potential of such additions to 
enhance the connection to the surrounding park landscape and improve 
the democratic nature of this civic building by providing better access and 
usability to dead spaces. These tests explore ways to manipulate circulation 
routes and allow visitors to author or affect the space they occupy. These 
interventions aim to cultivate a phenomenological atmosphere through 
the visual perception of time and enrich the sense of community through 
participation, using texture, tactility, light, and shadow.  

The QR codes for the following two floor plans show the Auckland Art Gallery 
Toi o Tamaki critique and consideration of circulation and site conditions that 
led to the location and design methodology of the six interventions.

fig. 37. Te Uru Waitakere Contemporary Gallery, Gallery Two
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fig. 38. Auckland Art Gallery Toi o Tamaki Level 1 Floor Plan with Interventions 1:400
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fig. 39. Auckland Art Gallery Toi o Tamaki Level 2 Plan with Interventions 1:400
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INTERVENTION ONE—THE SCULPTURE TERRACE

The sculpture terrace proposes a series of parabola canopies with the ability 
to expand and retract to provide shelter or exposure depending on weather 
conditions or the changing use of the space to harmonise with different 
installations. The sculpture terrace becomes more usable by creating 
additional shelter, softening the austere atmosphere the terrace currently 
emits (see figs. 43-47 & 50-51). The parabola canopies utilise pleated forms 
to reflect the tree canopies within Albert Park, similar to the kauri canopy 
design of the Archimedia and FJMT gallery extension. A steel angle and 
track system support the kinetics of the parabolas. Securing the steel angles 
controls the extent of the form splaying, allowing for suspension or pause 
within the flexible axis. 

The entrance to the sculpture terrace proposes a flexible glide reflection wall 
to enhance circulation, acting as a funnel to draw visitors to the terrace in 
replacement of the uninviting narrow passageway (see figs. 40-42 & 49). This 
flexible wall introduces a sculptural element to this linear area of the building. 
Its manipulation offers variations in circulation space and flexibility in plan, 
allowing for compression and release. Changes in the size and separation 
of the existing member’s lounge can be employed, thus creating a more 
democratic and public area with the opportunity to cater to community 
events on the sculpture terrace.   

fig. 40. Members Lounge Flexible Wall 1
fig. 41. Members Lounge Flexible Wall 2
fig. 42. Members Lounge Flexible Wall 3

Opposite Page:
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fig. 44. Sculpture Terrace Parabola 2
fig. 45. Sculpture Terrace Parabola 3

fig. 46. Sculpture Terrace Parabola 4
fig. 47. Sculpture Terrace Parabola 5

fig. 43. Sculpture Terrace Parabola 1
Opposite Page:

Above:
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fig. 48. Auckland Art Gallery Toi o Tamaki Existing Sculpture Terrace
fig. 49. Members Lounge/Sculpture Terrace Access

fig. 50. Sculpture Terrace View 1
fig. 51. Sculpture Terrace View 2
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fig. 52. Sculpture Terrace Parabola Detail 1:50
fig. 53. Sculpture Terrace Parabola System

Opposite Page:

INTERVENTION TWO—THE DAYLIT GALLERY 

The existing daylit gallery intends to connect to the adjacent park landscape, 
but in use, the blinds are often drawn to control the admission of light. To 
reinstate the connection to the landscape whilst enabling control of natural 
light to best display and maintain the art within this intervention proposes 
a flexible wall system comprising of vertical v-pleats, flat art walls, and a 
three-layered sliding track. This system allows for flexibility in the opening 
and closing of the vistas to the park, responding to the sun’s movement 
using texture and tactility. These tracks are also implemented within the 
gallery to create a flexible separation of space, adapting to changing exhibit 
requirements. When opened, the track grooves maintain a visual cue for 
the demarcation of space, akin to traditional Japanese architecture. As well 
as providing flexibility for the curation of exhibits, the tactility of these pleats 
invites occupants to interact with and author the space they occupy.

A tessellated surface applied to a proposed gridded track on the ceiling of 
the enclosed gallery space can retract and expand to control the light from 
the proposed skylight above (see fig. 58). This void improves the perceived 
connection between areas of the building, providing a glimpse of what 
lies beyond. Prior to this intervention, this gallery space was completely 
enclosed, typifying the notion of the art gallery as a blank background for 
its contents. The tessellation provides a crescendo to create a moment of 
atmospheric suspension, in likeness to the effects of Te Uru’s sculptural light 
diffuser.

FLEXIBLE PARABOLA

STEEL ANGLE TO SUPPORT HORIZONTAL FORCE OF 
PARABOLA. FITTED WITH TRACK STOP AND LEVER

SLIDING PARABOLA T-TRACK
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fig. 54. Auckland Art Gallery Toi o Tamaki Existing Approach to Daylit Gallery
fig. 55. Daylit Gallery View 1

fig. 56. Auckland Art Gallery Toi o Tamaki Existing Daylit Gallery
fig. 57. Daylit Gallery View 2
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fig. 58. Daylit Gallery View 3 fig. 59. Daylit Gallery Ceiling Pleat Detail 1:10

FIX EACH TRACK TO BLOCK 
SUPPORT AS REQUIRED

RECESSED PLEAT TRACKS @ 
2500mm CRS. ENCASE TRACK IN 
50x50mm STEEL HOUSING (CUT 
FLANGE) POWDER COATED TO 
MATCH WALL COLOUR WHEN 
SPANNING SKYLIGHT VOID

PLEATED TEXTILE SUSPENDED 
FROM CEILING. ALUMINIUM CLAMP 
TO LINEAR HIGH POINTS TO ALLOW 
FOR EXPANSION AND RETRACTION 
ALONG TRACK AXIS
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INTERVENTION THREE—THE TOP GALLERY

In the top gallery, digital exploration explores the possibilities of v-pleats 
that mirror the shape of the mansard roof of the original building. This 
bending pleat is fixed to the ceiling with a recessed track at one end and 
supported by cables and spur gears at the other, allowing for the pleats’ 
tension and release. Visitors can interact with the installation by turning a 
wheel to manipulate the pleats and, in doing so, can alter the expression 
of atmosphere within the gallery through control of light and shadow, or 
openness and enclosure.

fig. 60. The Top Gallery Section 1 1:200
fig. 61. The Top Gallery Section 2 1:200
fig. 62. The Top Gallery Section 3 1:200

Opposite Page:
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fig. 63. Auckland Art Gallery Toi o Tamaki Section 01 1:400
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fig. 64. Auckland Art Gallery Toi o Tamaki North Elevation 1:400



7372

INTERVENTION FOUR—THE ATRIUM

The atrium intervention builds on the existing framework of the gallery to 
create a grid system with recessed tracks on all sides. Toggles attached to 
the high points of a series of glide reflection pleats secure the pleats to the 
grid and allow the rearranging of pleats in various configurations, creating 
an evolution of textural space. As aforementioned in Precedents: Auckland 
Art Gallery Toi o Tamaki, the existing atrium space has the potential to 
accommodate large hanging sculptures, yet this potential is rarely realised. 
As a proposed alternative, this intervention explores the concept of ‘live’ 
architecture. As Fleur Watson attests, architecture as installation provokes 
the mediation of design ideas and creates an immersive and haptic 
encounter. The kinetics of this installation would be at the hands of a crew 
who re-rig the pleats month-to-month or as events and exhibitions require. 
This system implementation would provide a slower evolution of space and 
atmosphere.

fig. 65. The Atrium View 1
fig. 66. The Atrium View 2
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fig. 67. The Atrium Kinetic System Graphic

ROTATING COMPONENT TO ALLOW
FOR INSERTION AND RELEASE
FROM FRAME TRACKS

CONNECTION POINT TO
NODES ON PLEATED SURFACE
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INTERVENTION FIVE—THE TEXTILE TEST

The textile test explores the architectural application of pleated fabrics 
outdoors. The pleated curtain provides separation and definition of space 
to create an enclosed outdoor room, its movement responsive to the wind 
to create a soft and billowing atmosphere. Above, a series of v-pleats can 
expand and retract to close the space vertically and create an intimate 
environment. The textile intends to create an immersive atmosphere in rainy 
conditions, where occupants of the space can stand below a showering of 
rain strained through the fabric’s weave.   

fig. 68. The Textile Test Curtain 1
fig. 69. The Textile Test Curtain 2
fig. 70. The Textile Test Curtain 3
fig. 71. The Textile Test Curtain 4

Opposite Page:
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fig. 72. The Textile Test View 1
fig. 73. The Textile Test View 2 fig. 74. The Textile Test ‘Ceiling’ Pleat
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INTERVENTION SIX—THE JUNCTION

At the junction between the heritage building and the Archimedia and FJMT 
addition, an intervention explores a flexible floor to expand and compress 
the bridged access between spaces. This technical textile floor can be 
tensioned to increase access and usability of the midfloor, or the supporting 
structure can slide and compress the textile, forcing it to create soft pleats 
on either side of a narrow bridge. Sensors drive this movement, reacting to 
the circulation and volume of people crossing or pausing the bridge. This 
movement affects the atmosphere below with fluid opening and closing 
vertical space through changes in textile tautness.

fig. 75. The Junction View 1
fig. 76. The Junction View 2
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fig. 77. Approach to The Junction Bridge
fig. 78. The Junction Bridge 1
fig. 79. The Junction Bridge 2

Opposite Page:

REFLECTION

The making carried out in phase two focused on implementing systems to 
activate the kinetics of phase one pleats. Despite the supporting frames or 
tracks allowing drastic kinetic movement, the evoking of atmosphere was 
predominantly found in the connection to the environment and moments 
of suspension. The visible frame detracted from the sculptural qualities of 
the pleats and bound them to a specific movement or path. The systems 
successfully enabled pleated forms to adapt gallery spaces in response 
to different exhibits, punctuating space and controlling light levels. By 
bestowing occupants the opportunity to author these flexible parts of the 
art gallery, implementing these systems provides a possible way to test the 
willingness of audience participation in art and architecture. This freedom 
of spatial configuration intends to create a more democratic space whilst 
maintaining a ceremonial experience through texture and expressive form. 
As phase two making indicated the structural frame impeded the expression 
of atmosphere, it concurrently revealed the need to explore further the 
architectural capacity of these pleated forms, independent of an existing 
building or framed structure.
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PHASE THREE 
    THE FRAMELESS 
 PLEAT 

fig. 80. Amalgamation of Pleats: Framed Structure
fig. 81. Amalgamation of Pleats: Frameless
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TENSEGRITY
FROM MEGASTRUCTURE TO KIT OF PARTS

The framing of the megastructure allows for kinetic variables within it, but it 
is a solution of “relative permissiveness.”94 In comparison, the ‘kit-of-parts’ 
offers more freedom in architectural assembly, focusing on the relationship 
between components rather than movement within a fixed form.95 Rather 
than exploring modular framed components, phase three investigates 
the modularity of pleated forms in tension, able to be erected in various 
configurations to create transient architecture in response to the evolving 
needs of its occupants and the environment of its erection site. The kinetic 
capacity of the pleats will thus shift to assemblage, deconstruction, and 
transportation.

TENSILE STRUCTURES

Tensile structures originated in idea from the tent dwelling of nomadic 
people. Historically, tent structures followed three primary forms: the 
widespread yurt, the tepee or conical form, and the ‘black’ tent. The 
black tent most similarly resembles modern tensile structures, where the 
overall form is not predetermined by its supporting structure.96 Instead of 
draping the velum over the structure, the tensioning of the velum is part 
of the structural system, stabilising and supporting its structural elements. 
Modern tensile structures have been made possible with the development 
in technical textiles and plastics. Coated fabrics typically use PVC or PTFE 
to increase strength and durability.97 The weaving of warp and weft threads 
to create fabrics means the orientation of the fabric will influence its strength 
depending on axial forces of loads and forces applied to it. Fabric will have 
a preferential loading direction; however, with tensile structures, this will 
depend on the overall stress-strain relationship, with forces in the transverse 
direction providing the least stiffness.98 Because pleated surfaces often 
have essential form making folds in the transverse direction, testing the 
redistribution of forces to counteract excessive strain on these folds and thus 
conserving the form’s complexity will be necessary. Equally, the testing of 
these forces on paper folds will provide insight into the suitability of this as a 
construction material.

94 Sadler, Archigram: Architecture Without Architecture, 98
95 Sadler, 98
96 Huntington, Tensile Fabric Structures: Design, Analysis, and Construction, 2
97 Seidel, Tensile Surface Structures: A Practical Guide to Cable and Membrane Construction, 27
98 Seidel, 27

It is important to note that whilst physical model making is an important 
tool to test and evaluate the prospects of an overall tensile system, it does 
not provide a complete picture of its fabrication capability. An extensive 
understanding of fabric stress versus strain properties, proficiency in the 
construction process of tensile structures, and the technical calculations 
necessary to realise such architectural structure is required.99 Any attempt 
to resolve the final design of a tensile structure is outside the scope of this 
thesis. 

Through model making, testing of self-tensioning forms can be explored 
using soap films, flexible fabrics, and meshes to mimic the performance 
of technical membranes. Cords and thin wire replicate ropes and steel 
cable tensioning, whilst dowels represent support posts. In this thesis, the 
exploration of pleating in tension will implement similar modelling methods, 
utilising paper folds or fabric pleats. The tensioning capacity of the folds 
will be tested, directing forces across a common geometric axis. Similarly, 
the modelling of textile reinforcement along the folds will test the pleated 
form’s capacity to follow curvature without compromising the overall texture 
of the folded surface. A pleated surface will rely on a level of compression 
to maintain its three-dimensional form. Applying tension forces to all corners 
of a pleated surface will flatten and reverse the texture and form making 
of the folds. Because of this, model making will endeavour to implement a 
technique of selective tensioning whilst sustaining a level of compression 
within the material.

99 Huntington, Tensile Fabric Structures, 139
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She Changes, Porto Portugal Janet Echelman, 2005

Janet Echelman’s work intersects art and architecture, utilising tensegrity 
to erect large scale sculptural pieces in public spaces. She Changes 
implements colour and textile net to reflect the fishing history of its location, 
invoking memory and connection to the surrounding environment.100 The 
knotted PTFE comprises hand-joined mesh sections of varying density and 
is supported by a steel-armature system.101 Despite its tensile supporting 
structure, the sculpture retains the textile’s volumetric flexibility, casting 
intricate shadows on the ground below. The movement of the textile is driven 
by the wind, resulting in kinetic pulsating reflecting the ripples in the nearby 
ocean. This precedent demonstrates the possibilities of employing different 
materials within a tensile structure to maintain flexibility and atmospheric 
transience in response to nature’s moving elements. 

100 Janet Echelman, “She Changes, Porto, Portugal, 2005”
101 Echelman, “Her Secret is Patience and She Changes,” 79

fig. 82. Janet Echelman’s She Changes

POP-UPS

Pavilions or pop-ups are effective ways to present a design prototype to 
the public. Pop-up architecture that is designed to be erected in multiple 
settings allows architectural experimentation to be at the forefront as 
site and programme become flexible. As this form of architecture can be 
seen as incomplete, it enables an audience to actively engage with and 
question their architectural experience, a valuable practice in collaborative 
experimentation for both the designer and the public.102 The transient 
nature of pop-up architecture is a reflection and reminder of nomadic life 
of our ancestral past, speaking to our desire for freedom and movement.103 
Remaining open to natures elements, these structures reinvigorate our 
connection to the natural world. Truly transient pavilions enable innovation 
and experimentation. Without concern for prolonged existence, these 
structures can straddle the definitions of architecture and installation.104 
Temporal structures can be a much-needed departure from the seriousness 
of architecture. Without the need for efficient programme leading to 
the modernist approach of form follows function, pleasure and fun can 
flourish. The freedom to challenge what architecture should be and design 
based on slack space (often considered wasteful and uneconomical) 
enable architectural realisation that is not focused on efficiency. Instead, 
undefined, or intermediate architecture investigates the often forgotten 
ordinary or mundane, fusing it with delight and wonder.105 Rather than seeing 
these structures as frivolous, it is important to note pop-up public space 
concurrently has positive social impacts, prompting social change and the 
facilitating of progressive design thinking and solutions able to be further 
explored and applied to long-lasting architecture. 

Social engagement in architecture although rooted in modernism and its 
values is experiencing a resurgence separate from modernism, taking 
a ‘bottom up’ approach as a response to contemporary realities.106 This 
new approach is highly collaborative, taking into consideration the spatial, 
performative, political, and urban to create responsive and adaptable 
architecture. Using the freedom of pop-up architecture to explore 
programmes other than function can drive social change, providing 
opportunity to consider how the built environment “impacts people in real 
places in real time.”107 The notion of ‘collective intimacy’ is a key element of 
pavilions and pop-ups, where public architectural space does not create the 
opposite of private space, rather it creates the collective gathering of many 
intimate spaces.108

102 Watson, The New Curator, 70
103 Bevan, “In the Pursuit of Pleasure,” 19
104 Bevan, 20
105 Awan, Schneider, and Till, Spatial Agency: Other Ways of Doing Architecture, 74
106 Watson, The New Curator, 207
107 Kahn, “Building Community,” 73
108 Cho, “10 Folly Variations,” 42
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INDETERMINACY 

Blurred boundaries question the architectural model of fixity and closure, 
instead relating to the philosophic and artistic concept of the “shimmering” 
of human presence—the body’s refusal to be self-contained.109 Architectural 
fragments allow occupants to imagine intent and possibility. By defying 
enclosure and exact boundaries, permeable space provides a power of 
the senses. The simultaneous experience of being inside and outside 
provokes a sense of being part of nature and the surrounding landscape, 
initiating a freeing of bodily consciousness.110 This synchronising of 
perceived opposites is commonly achieved in the folly, often reprimanded 
for its alleged purely aesthetic intentions. Similarly, by rejecting motionless 
form, the temporal embodies the concept of structure changing over time 
and through time.111 This embodiment of temporality speaks to the human 
understanding of space through changing conditions in both environment 
and in self based on past experiences.112

109 Modern, “Breaking the Boundaries of “Self”: Representations of Spatial Indeterminacy,” 346
110 Modern, 353
111 Modern, 347
112 Modern, 349

Serpentine Pavilion, London SANAA, Summer 2009

The annual Serpentine Pavilion is an occasion for international architectural 
experimentation where London’s Serpentine Gallery invites a practice to 
design a temporary summer event space. Each year, a temporal structure 
is built and, after use, is dismantled and sold in a process of assemblage 
and deconstruction. Ryue Nishizawa and Kazuyo Sejima of SANAA’s 
2009 pavilion commission created a boundaryless form, emphasising 
the relationship to the site at the Kensington Gardens. The undulating 
roof grows from table height, curving upwards to a 3.5-metre dome over 
the auditorium.113 The design of this pavilion rejected enclosure, instead 
encouraging freedom of movement through the space, connecting outside 
to inside. This decision reflected the park typology, where occupying the 
space does not follow a specific programme. Architecturally, the aluminium 
roof is mirror polished to reflect the sky and the park and is supported by 
slender stainless-steel pillars to achieve the appearance of weightless and 
shapeless ephemeral form.114 The omission of walls and doors establishes 
a fragmentary and ‘primitive’ shelter, where occupants are provoked to 
imagine possibility. Blurring of perceived boundaries further connects the 
occupant to the power of their senses and the indeterminacy of the body’s 
boundaries.115

113 Murray, “Grappling with an Open Brief: SANAA on its Serpentine Pavilion,” 14
114 Murray, 14
115 Modern, “Breaking the Boundaries of “Self”,” 346

fig. 83. SANAA’s Serpentine Pavilion
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MAKING

Phase three making comprises tensile tests in paper and textile. The 
behaviour of these materials and forms is assessed as part of a frameless 
construction method, questioning the textural implications of tensioning 
pleats and the possibilities of utilising the structural stability of the folds to 
create organic configurations of a gravity structure. This phase explores the 
haptic quality of pleats as a static or ‘shimmering’ structure, interrogating 
the need for day-to-day movement to provide an unfolding of architectural 
atmosphere this thesis initially anticipated. Instead, the kinetics of pleated 
surfaces are utilised to create sculptural tensile forms and are manipulated 
in multiple ways at stages of assemblage and deconstruction rather than 
during a building’s use. Findings are then implemented in an entirely tensile 
structure to create a pavilion or folly for Auckland Art Gallery Toi o Tamaki to 
erect across the city in civic spaces. This temporal structure acts as a form 
of promotion for the gallery and its democratic and kinetic building whilst 
also testing the social responsiveness of public and undefined architecture. 
The art gallery folly is prototyped in Point Chevalier’s Coyle Park, chosen for 
its coastal setting, accessibility, and as it is a venue often utilised for public 
events such as Auckland Council’s Music in Parks, Food Truck Collective, 
Big Gay Out, and George in the Park. This prototype expresses how the 
assemblage of components can respond to a specific site and incite an 
intimate collective gathering of the public.

fig. 84. Tensile Parabola

TENSIONING THE PAPER PARABOLA

The paper parabola in tension provided more stability in the 
shelter providing form but did not provide an opportunity 
to manipulate the parabola’s shape any differently than the 
sliding track system in phase two. This making test questioned 
whether there would be any warp in the parabola under tension 
to uncover a new static form; however it revealed this was 
not the case. The parabola pleat is most effective on a sliding 
track. Tensioning elements subtracted from its haptic intent. 
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fig. 85. V-pleat in Tension 1
fig. 86. V-pleat in Tension 2
fig. 87. V-pleat in Tension 3

Opposite Page:

TENSIONING PAPER V-PLEATS

Manipulation of the paper v-pleat using tensioning elements revealed the 
value in a common axis of folds to create a free-formed structure. The 
folds act as material reinforcement and supporting structure as opposite 
corners are pulled together to form a parabola shape under tension. This 
manipulation forms a rigid c-curve with the pleats, creating stable height 
and sculptural shape. The combination of compressed folds and tensioned 
surface edges generates a surprisingly robust structure and suggests the 
prospect to remove support posts altogether, staking cable supports straight 
into the ground to give the illusion of momentary self-supporting architecture. 
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fig. 88. Glide Reflection Motif in Tension 1

fig. 89. Glide Reflection Motif in Tension 2

Opposite Page:

TENSIONING PAPER GLIDE REFLECTIONS

The star motif offers little flexibility, tested in tension compared to geometric 
patterns with more plasticity. By compressing the surface at the ground 
stakes and tensioning to raised support posts, the folded pattern remains 
intact, although it has limited ability to be manipulated into sculptural form 
(see figs. 88 & 89). The simplified glide reflection pattern likewise offers  a 
similar roof structure to the motif, focusing the tensioning along one diagonal 
axis to avoid ripping or splitting the material (see figs 90-94, next spread). 
Because the glide reflection offers the most flexibility as a hand-held origami 
form, testing this geometry with a ground stake and cable tensioning system 
only (as indicated with the v-pleat tensile test) will explore the full capacity of 
expressive tensile form. The v-pleat indicated this potential configuration by 
utilising the compression of surface folds, yet it is predicted that the two-axis 
flexibility of the glide reflection will offer more versatility in form-making. 
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fig. 90. Glide Reflection in Tension 1

fig. 91. Glide Reflection in Tension 2

fig. 92. Glide Reflection in Tension 3

fig. 93. Glide Reflection in Tension 4

Opposite Page:
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fig. 94. Tensile V-pleat Stretched Over Arch Support Structure

fig. 95. Tensile V-pleat With Support Posts

fig. 96. Tensile V-pleat With Support Posts and Arch

fig. 97. Tensile V-pleat Arch Only

Opposite Page:

TENSIONING TEXTILES

The v-pleat textile tensioning tests revealed the need for additional support 
structures to create a three-dimensional form. Because the pleats are less 
rigid than those folded in paper, their structural capacity is minimal. Pleated 
textiles will require more tensioning to form occupiable space rather than 
relying on the compression of folds, as is the case with traditional tensile 
structures. This realisation means the pleated form will be stretched out in 
large scale implementation and will thus lose its textural and haptic qualities. 
It indicates a possible application in sculpture where draping or hanging 
below a tensile structure to conserve the pleated form could create a kinetic 
reaction to nature’s moving elements as a piece of art for the public to 
gather and interact with, as in Jane Echelman’s work. Architecturally, the 
pleat indicates a requirement for a framed support structure or wire tracking 
grid. Further design research in the scaling of pleated textiles will assist in 
understanding their use in full-scale design.
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The ground stake and cable system 
provide a gravity structure for the glide 
reflection pleat, producing a form with 
a cantilevered appearance.
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fig. 98. Free-form Tensile Glide Reflection
Previous Spread:

fig. 99. Tensile Construction Sequence: Glide Reflection
This Spread:
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fig. 100. Pleated and Tensioned Pop-up

fig. 101. Pleated and Tensioned Pop-up Interior

A METHOD FOR POP-UP ARCHITECTURE

A ‘kit-of-parts’ has been explored as a method of creating a pop-up folly 
or pavilion out of four tensile glide reflection elements. The construction 
phases for one version of assemblage (of many possible configurations) are 
demonstrated (see fig. 99, previous spread), showing the ground fixing for 
each component precedes the tensioning of the ‘floating’ corners to erect 
each of the four forms. The amalgamation of tensile elements reflects the 
fragmentary architecture related to indeterminacy, connecting the occupant 
to the body and the surrounding landscape. The constructed folly speaks 
to temporality through lightweight materials and structure and provides a 
kinetic ‘shimmering’ harmonious with the wind (see fig. 101 gif, link below).

Opposite Page:
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fig. 102. Tensioning Detail 1:10
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REINFORCED TEXTILE CORNER. 
SPHERICAL WASHER FOR 
TOGGLE FORK CONNECTION

TOGGLE FORK ATTACHMENT 
BETWEEN PLEAT AND 
TENSIONED CABLE

RATCHET TO CONTROL CABLE 
TENSION

TOGGLE FORK ATTACHMENT 
BETWEEN GROUND STAKE AND 
TENSIONED CABLE

HEAVY DUTY GALV. STEEL 
GROUND ANCHOR STAKE

AUCKLAND ART GALLERY TOI O TAMAKI POP-UP

Coyle Park is well connected to the Western Ring Route, has accessible 
parking, and is connected by bus to the City Centre via Ponsonby and Sylvia 
Park via Onehunga and Mount Eden. It is a popular location for families due 
to its playground and is adjacent to Point Chevalier beach, a favourite with 
central suburb locals. The use of the park as an outdoor venue for council 
and community events further brings visitors to the area. The Waitemata 
Harbour wraps around the park, providing a rich environment for the folly to 
respond to, framing harbour views and offering protection from prevailing 
south-westerly winds. The arrangement of the folly’s pleated components 
also responds to the circulation of people from park access points, the 
beach, and within the park from the playground or the pedestrian loop (see 
fig. 103, next spread).
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1. Car Parking. Access via Point Chevalier Road
2. Bus Stops
3.  Park Access via Bangor Street
4.  Pedestrian Loop
5.  Beach Access
6. Pavilion Pop-up
7. Playground
8. Flying Fox
9. Prevailing WSW Wind
10. Framed View Shafts
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fig. 103. Coyle Park Map 1:1000 (Previous Spread)

fig. 104. Folly in Coyle Park fig. 105. Folly in Coyle Park Interior 
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PHASE FOUR 
 MATERIALITY AND 
  SCALE LIMITATIONS 

REFLECTION 

The making carried out in phase three explored the architectural application 
of pleats and folds without a framed support structure. Critical analysis of 
phase two making indicated the frame or fixed structure impeded the haptic 
and atmospheric quality of the pleats, suggesting atmosphere was not 
reliant on frequent movement to transform a space. The testing of pleated 
surfaces erected with tensile components proved paper folds could be 
utilised to support ‘suspended’ sculptural form, although it also revealed 
the limitations of textile pleats in tension. The expression of atmosphere 
was apparent throughout this making process in the ‘shimmering’ of 
the suspended pleats and their fragmentary arrangement, providing a 
connection between folly and the surrounding natural environment. The 
undefined nature of the Auckland Art Gallery Toi o Tamaki folly proposal 
demonstrated that this method of erecting a tensile structure in various 
settings accommodated the needs of the site and the public through blurred 
boundaries and interaction between people and between body and space.
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SCALE

Model making mediates between idea and reality. When a model is 
conceived to generate and explore ideas rather than as a step between 
past and future artefacts (drawing and building), it becomes autonomous.116 
Although the 1:1 architectural model is possible and is sometimes used 
when prototyping new designs or often implemented in the form of set 
design, it is an expensive undertaking and remains somewhat representative 
in form, function, and material.117 Even at full scale, “Models can never 
present a one-to-one relationship in all aspects and dimensions.”118 In 
this thesis, the scaling of pleated components explores the relationship 
between material and the stability of the folds at various sizes. Although 
a 1:1 prototype is unrealistic in this body of work due to limitations in cost 
and access to materials, the intent is to explore the possibility of paper, 
textile, and composite pleats as a structural component in architecture. 
The relationship between pattern scale and paper type or weight provides 
insight into the level of foldability and the stability a paper fold can offer 
before it bends in compression. Textile scaling is also limited by the size 
of the appliance used to heat set the pleats. In this sense, the scale 
of the geometric repeats is more important than the overall size of the 
component. Therefore, this scaling method is not proposed as a replication 
of future architecture but an investigative process providing a predictive 
understanding of the performance and limitations of geometric pleats as a 
structural, architectural component.

116 Brejzek and Wallen, The Model as Performance: Staging Space in Theatre and Architecture,   
 19
117 Brejzek and Wallen, 107
118 Starkey, “Post-secular Architecture,” 236

LONGEVITY

Postmodernism rejected the aesthetics and techniques of modernism, 
resulting in new construction methods and choices in architectural material 
where longevity was not deemed an absolute value.119 The ephemeral 
nature of postmodern buildings holds an inherent value, where the short-
term nature of architecture allows for greater freedom of experimentation. 
Similarly, the conception of Archigram in the late 1950s illustrated a desire 
from the publication’s founders to create experimental architecture that was 
responsive and thus indefinite, transportable and impermanent. Archigram 
championed modernism’s original intent but held contempt for what it had 
become - gutless architecture devoid of its avant-garde quality – although 
this was the converse of what new brutalism intended to do, which was 
to return to their conviction of the ‘truth’ of modern architecture; truth to 
site, materials, program, and method.120 In this sense, new brutalism held 
the view of architectural permanence embodied through the weight and 
longevity of materials. The constant critique and endeavour to improve 
the reality of architecture births new movements, yet the reinvigoration of 
the temporal has historical precedent in the architecture of the nomads. 
Archigram and postmodernism approached this notion of architectural 
evolution in different ways, although both relied on technology. With 
Archigram, this was mainly in cybernetics, and with postmodernism, it was in 
new material technologies. This distinguishing is vital to avoid architectural 
regression or the recreating of past built environments that are no longer 
pertinent to the needs of contemporary society. 

Western culture has become increasingly fixated with ‘positive reason’, 
dismissing the value or legitimacy of mythopoeic stories.121 With this, the 
regard for transient dwellings and nomadic living was replaced with private 
property and monumental permanence that defied the ephemerality of the 
human condition and attempted to dominate nature and its uncertainty.122 
The reinvigoration of transient lightweight architecture has been pushed by 
technology that enables us to work and connect with people from anywhere 
and embrace the rapid changes in fashion, popular culture, and changing 
occupant needs over a building’s lifetime. This new approach to ephemeral 
and adaptive architecture is not a reversion to the nomadic past, but a new 
take on it fuelled by social needs and the vision for a better future. However, 
even ephemeral architecture needs to be memorable and self-critical; it must 
offer play and well-being, not merely survival; its implementation must not 
only be based on technical responsibility and construction with lightweight 
and recycled materials.123 Achieving memorability in temporal architecture 
thus defies its complete transient nature.

119 Szacka, “Insight: Life, Death, and Ephemerality of Postmodern Architecture,” 271
120 Sadler, Archigram, 16
121 Pérez-Gómez, “Polyphilo’s Thresholds: Alternatives for Nomadic Dwelling,” 2
122 Pérez-Gómez, 2
123 Pérez-Gómez, 3
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PAPER

Although the use of paper in model making was initially intended to 
represent more tangible building materials, the qualities of paper and the 
capacity of the fold prompted further research into the current technology 
and future possibilities of paper as an architectural material. Throughout the 
initial phases of this thesis, paper was considered a sculptural yet fragile 
material to explore the architectural translation of origami folds. However, the 
process of folding paper has displayed its ability to improve the stability of 
the material, alluding to its structural possibilities. Even very thin and flimsy 
paper has proven that the act of repetitive geometric folds increases its 
rigidity in manipulated form. In recent history, demonstration of the structural 
qualities of paper or cardboard in furniture, art, sculpture, and architecture is 
apparent. Frank Gehry’s Easy Edges Wiggle Side Chair (1969-1972) utilises 
corrugated cardboard to create a sculptural and stable chair (see fig. 106). 
Similarly, Shigeru Ban has been making paper architecture using paper 
tubing as a structural material since 1989, initially as temporal buildings, 
although Ban’s 1995 Paper House was the first permanent building to be 
authorised using this construction material. The possibilities of paper as 
a construction material are continually being experimented with and built 
upon; both of these examples show the material’s structural and durability 
possibilities, utilising the sculptural capabilities of paper whilst still retaining 
its authentic appearance. Part of paper’s appeal is in the ephemeral. With 
architecture’s new (or regained) interest in temporary and lightweight 
transportable structures, technological advances in previously rejected 
materials have become more desirable as the interplay between architectural 
purpose and material use conveys overall intent. Furthermore, the interest 
in affordable, transportable, and sustainable or recyclable materials is now 
at the forefront of designers’ minds. A new generation of paper materials 
that are fire-retardant, water-repellent, and tear-proof further opens up this 
material’s possibilities in architectural application. 

WATERPROOF PAPER

Neobond paper is plastic in its appearance, consisting of a waterproofed 
cellulose and synthetic fibre blend. The construction of this paper means it 
is highly tear-proof, has wet and dry dimensional stability, and is resistant to 
high temperatures whilst maintaining foldability.124 These qualities give this 
paper product the potential to be used in temporal outdoor architectural 
applications. Similarly, Pretex is an impregnated paper product made out 
of pulp and synthetic fibres, forming a lightweight and waterproof paper 
that can cope with heavy mechanical loads and holds resilience in outdoor 
applications when wet or dry.125 Polyethylene and polyolefin fibre create 
a breathable paper made in Japan. This material has the properties of a 
membrane, being waterproof and permeable to air, yet retains the qualities in 
surface, diameter, and flexibility of thin paper.126 

124 Schmidt and Stattmann, Unfolded: Paper in Design, Art, Architecture and Industry, 184
125 Schmidt and Stattmann, 187
126 Schmidt and Stattmann, 187

fig. 106. Frank Gehry’s Easy Edges Side Chair
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PRECEDENTS
PAPER

The following precedents are examples of paper structure in temporary 
architecture. Both design propositions implement paper components that 
can be adapted in assemblage and deconstruction to create multiple 
variations of the same building. Each outcome demonstrates the potential of 
paper to be implemented in a more permanent structure.

Hermès Pavilion, Milan Shigeru Ban, 2011

Hermès Pavilion, created for the Salone del Mobile, is a nomadic structure 
made from paper tubes. Its modular construction can be assembled 
and disassembled in multiple configurations, allowing for adaptation 
depending on future site conditions.127 Shigeru Ban’s use of paper and 
cardboard in architecture is temporal, yet the implied weakness of the 
material is strong in its construction. Ban believes architectural longevity is 
not based on the durability of materials but on public perception. If people 
love a temporal building it will be maintained to endure the test of time. 
Conversely, if architecture of durable materials like concrete is disliked, it 
will be demolished before the end of its perceived lifespan.128 The Hermès 
Pavilion incorporates paper weaving throughout its structural tube design, 
creating texture and a textile-like quality to the design detail. This exhibition 
structure mimics the atmosphere and essence of a residential dwelling 
whilst showcasing the proficiency of paper as an architectural structure and 
its versatility beyond disaster relief buildings into the realm of desirable and 
refined architecture. 

Chameleon Cabin, Göteborg, Sweden White Arkitekter, 2013

Chameleon Cabin, a temporary paper pavilion by White Arkitekter in 
collaboration with Göteborgstryckeriet and Happy F+B, explores the 
structural capabilities of paper. The cabin’s ninety-five components are made 
from 2mm corrugated paper and utilise ‘concertina-like’ origami pleating 
to give strength to each module.129 Each module is then connected using 
slots and tabs. This system can extend to create pavilions of greater length. 
Chameleon Cabin demonstrates how paper origami folds can transform 
fragility to rigidity on an architectural scale, capturing the lightness and 
textural qualities of the material whilst maintaining its structural integrity by 
using an appropriately scaled paper thickness.   

127 Shigeru Ban Architects, “Hermes Pavilion-2011”
128 Ban, “Emergency Shelters Made from Paper”
129 White Arkitekter, “Chameleon Cabin”

fig. 107. Shigeru Ban’s Hermès Pavilion

fig. 108. White Arkitekter’s Chameleon Cabin
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EVOLUTION

The following two precedents demonstrate the value of iterative making to 
test ideas and develop an evolution of design propositions or output. An 
ongoing project with set parameters shows how the process of making and 
critiquing design work can uncover new possibilities beyond the initial brief.

Bao Bao Issey Miyake, 2000-Present

Bao Bao Issey Miyake is a bag brand originating as part of the Pleats Please 
collection. The brand creates a series of bags using the same production 
method—fixing triangulated pieces onto a textile backing to create a 
three-dimensional and flexible surface. The brand’s commitment to this 
composite material means the bag output is an ongoing iterative exploration 
of construction possibilities, often exploring variations in geometry and 
material. Bao Bao is akin to this thesis exploring amalgamating materials 
to replicate origami folds. Issey Miyake utilises resin and polyester mesh to 
create geometric form, where the mesh provides flexibility in a similar notion 
to the folds of paper. Similarly, this thesis tests the glide reflection pleat using 
ply as the planar surface with different textile backings to create plasticity in 
the overall material.

Strandbeest Theo Jansen, 1990-Present

Strandbeest is an ongoing project by artist Theo Jansen, creating wind-
powered kinetic beach animals out of plastic tubing. His work is currently 
divided into twelve periods, each distinct by its unique design evolution and 
findings. Jansen’s process is iterative and rooted in discovery, rather than 
assembling sculpture that is preconceived and resolved in its construction.130 
This approach coupled with financial restriction, has generated unexpected 
ideas and destinations. Jansen sought to create homogenous sculptures 
using only plastic tubing, evolving from the Gluton period using tape to 
connect the tubing, to the Chorda period using strap connections, to the 
Calidum using hot glue, until the Aspersorium period where moving joints 
were achieved with thinner tubing encased in a thicker tube.131 This process 
of making, testing, and evaluating to facilitate design development is 
similarly implemented in this thesis. It underpins the importance of model 
making as a means of architectural discovery and progression. 

The yellow tubing used to make the sculptures fades to white with time, 
the plastic becoming “brittle and bone-like.”132 Although Strandbeest is 
architectural and not architecture, it echoes the phenomenological concept 
of time being understood and domesticated through architecture with the 
deterioration of the sculptural material showing the animal’s living history. 

130 Jansen, “Strandbeests,” 27.
131 Jansen, “Evolution.”
132 Jansen, “Strandbeests,” 24.

fig. 109. Bao Bao Issey Miyake GEO Bag

fig. 110. Theo Jansen’s Bruchum Primus Strandbeest
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MAKING

This exploration of ephemeral pop-up architecture in phase three 
demonstrated the capability of paper pleats and folds as part of a tensile 
structure; however, it presented questions of buildability and the translation 
of this structure at scale. Phase four making tests the scaling capacity of 
pleated paper and textiles and explores the translation of folded form into 
composite materials using the simple glide reflection geometry. This phase 
intends to provide a foundation of design research through materiality testing 
to be further investigated beyond this thesis. Scaling limitations based 
on costing and material availability denote that the scale of the geometric 
repeats takes precedence over the overall size of the material or surface. 
The stability of the folds will indicate when a material has reached its one-to-
one scale, indicating that a different material or thicker version of the same 
material will be required to scale the pleats further. Similarly, material sizes 
will dictate the maximum scalability of a folded pattern using the handcrafted 
methodology implemented throughout this body of work.

fig. 111. Paper Scaling Tests

PAPER SCALING

Paper scaling tests at five and ten times the scale of phase three folly 
components indicate the structural limitations of paper folds at a real-world 
scale. The folly glide reflection was constructed as a 1:100 scale and relied 
heavily on the stability of the folds to create sculptural tensile forms. At 1:20, 
the paper retains most of the required rigidity in the folds, but at 1:10, the 
folds buckle under compression. These scaling tests suggest the need for a 
specialised composite paper material with sufficient strength and durability 
whilst maintaining foldability. The precise translation in paper weight 
between scales would theoretically assist in maintaining the qualities of the 
1:100 pleat. Pleat testing in corrugated cardboard revealed this material’s 
limited folding capacity. The folds lost their pliability, and the depth of the 
corrugations restricted the pleated surface from retracting or compressing. 
The 1:10 paper glide reflection was tested in tension and was proven to 
hold a sculptural ‘free-formed’ appearance with the addition of tensioning 
elements at midpoints and at each surface corner and the reintroduction of 
support posts to allow for connections at height.
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fig. 112. 1:10 Paper Tensile Test 1

fig. 113. 1:10 Paper Tensile Test 2 fig. 114. 1:10 Paper Tensile Test 3
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COMPOSITE PLEATS

Two composite pleats explored the translation of the pleated surface into a 
more substantial material for architectural implementation. Each variation 
employed a flexible material backing to act as the folds, fixing triangulated 
ply pieces to the face of the backing to form the glide reflection pattern. The 
textile backed pleat demonstrated extreme pliability and slackening of the 
overall form. Conversely, the cloth tape test revealed that this composite 
pleat could hold its form whilst maintaining flexibility in tension and 
compression. The scale limitations of the composite pleats were dictated 
by the size of the ply material, available in a maximum width of 75mm at the 
required thickness. As with the paper scaling tests, the composite pleats 
revealed the need for specialist materials, and their further investigation 
would benefit from a collaborative approach among disciplines.  

fig. 115. Textile Composite Pleat 1

fig. 116. Textile Composite Pleat 2

fig. 117. Textile Composite Pleat 3

fig. 118. Textile Composite Pleat 4

Page 130:

Opposite Page:
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fig. 121. Cloth Tape Composite Pleat 3

fig. 119. Cloth Tape Composite Pleat 1
fig. 120. Cloth Tape Composite Pleat 2

Above:

Page 131:

TEXTILE SCALING

The 1:20 scaling of heat-set textile pleats resulted in a soft and textural 
sheer form. The sandwiching of the textile between a paper mould at this 
scale meant the glide reflection could be experimented with in fabric, as at 
the smaller scale, the complexity of the pattern caused the setting mould 
to tear in the compressing process. Chemical stiffening of the pleats after 
they had cooled provided additional rigidity in the textile folds so they could 
be tested as part of a tensile structure. However, the stiffening process did 
not provide enough rigidity to prevent the textile folds from bucking (see fig. 
122). This process solidified the findings of tensile testing in phase three, 
which indicated that the architectural application of textile pleating requires 
a supporting structure for the hanging, weaving, or draping of the material. 
It is unlikely the pleated textile has potential implementation as a ‘structural’ 
element.

fig. 122. Failed Textile Tensioning Test
Next Spread:
fig. 123. 1:20 Glide Reflection Textile Heat-setting Process
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fig. 124. Hanging Textile Pleats fig. 125. Textile Pleat Shadows
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REFLECTION

The making carried out in phase four questioned the scalability of paper 
pleats and investigated the structural implications of scaling up the 
glide reflection. Although phase four research provided evidence of the 
architectural application of paper or cardboard as a structural, sculptural 
material, the pleating tests demonstrated a need to develop this concept 
with experts in material development to actualise a potentially viable 
solution to test in a real-world one-to-one scale. Iterative making precedents 
validated this mode of research, despite phase four outcomes not resolving 
phase three’s folly proposition. Furthermore, writing on longevity revealed 
the intrinsic connection between this thesis’s initial research stages on 
atmosphere and everyday experience and the implementation of temporal 
architectural materials like paper and textile.

  FINAL 
 THOUGHTS
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PROCESS/EVOLUTION

This thesis’s iterative model-making process has prompted an evolution of 
design discovery and intent. By continually exploring ideas through physical 
models and reflecting on these in conjunction with supporting architectural 
theory, critical analysis of model output becomes the basis for a new 
design trajectory instead of communicating a resolved idea. Accepting the 
intermediary of model making rejects the attempt to simulate reality when 
communicating architecture, providing a richer understanding of the model’s 
purpose of being within a process of translation.133 Like the drawing, the 
model is a realisation of the “intrinsic reciprocity between mind and act,”134 
its fragmentary nature allows space for the imagination to develop ideas 
to evolve into the next architectural iteration. By approaching the design 
making process as a series of ambiguous tests and predictions rather 
than a set of documentation adding up to a complete design objective for 
a building, each model instead represents a progression of thought. This 
approach enables a maturing of ideas, leaving space for the “invisible to 
emerge from the process of translation” as opposed to the reductivity of 
electronic media and making.135 Model making is often considered to be 
of lower intellectual status than drawing, as drawing marks the inception of 
architecture from idea to reality, whereas traditionally, the construction of 
models stems from preconceived ideas in drawn form.136 However, in this 
thesis, models replace drawings as a design generating tool rather than as 
one of mere communication. This design process methodology intends to 
improve the generating and developing of design ideas through materiality 
and the process of making by hand, providing a verticality to explore the 
possibilities of three-dimensional and sculptural pleated forms. Drawing thus 
becomes supplementary to model making, rationalising design propositions 
through plan and detail.

133 Paterson, Mulla, and Macken, Drawing Room. 16
134 Graves, “The Necessity for Drawing,” 235-236
135 Pérez-Gómez, “Questions of Representation,” 21
136 Starkey, “Post-secular Architecture,” 234

REPRESENTATION

Architectural experience stems from dynamic movement and perception 
within a space.137 The question of how to represent phenomenological 
experience in architecture that is unbuilt – when physical presence and 
interaction between the body of the perceiver and the built environment 
is not possible – is an important one for this thesis to address. Built 
architecture is often represented and understood through photographic 
images, and proposed architecture is similarly showcased using framed 
or cropped renders to simulate the future reality of the built environment. 
These depictions of future architecture mimic the photograph and move 
away from representation practices that focus on the ‘mediating between 
ideas and built form.’138 Cropping and framing remove peripheral perception, 
concentrating on focused image and thus the eye and disregarding the 
other senses that engross the body and its emotions. By removing the 
sense of what lies beyond, participation and experience of architecture 
become limited and provide an incomplete representation of architectural 
quality.139 Model making provides resolution by creating a ‘complete’ 
representation of architecture without framing or selective perspective.140 
The three-dimensional substance of a model can be utilised to explore 
spatiality and light and shadow in a more tactile way. As models are often 
produced as part of the concept process, they often remain abstract to 
communicate design intent rather than being a hyper-real replica of the 
envisaged outcome. The model’s ambiguity leaves room for imagination and 
interpretation of the perceiver, both of which are important for conveying and 
developing design ideas through a succession of models acting as part of a 
whole and representing phenomenological effect.141 

Comparably, collage is a form of representation that may seem incomplete 
or ‘fragmentary’, yet this ambiguity embodies architectural atmosphere 
through notions of tactility and time.142 Both models and collages have the 
potential to represent kinetic movement and transience. Models can be 
physically moved, altered, or produced in succession to showcase kinetic 
progression, whilst collage can embody movement in static images as the 
assemblage of different media and images provides a progressive narrative 
or experience.143 Within this thesis, moving images and gifs have also 
been used to communicate kinetic succession and endeavour to convey 
the qualities of pleating, material, and model experiments. Iterative model 
making to explore architectural possibilities in unison with supporting theory 
has generated a progression of partial and unfinished artefacts in which 
to critique and develop ideas and instigate interaction with the perceiver. 
Finally, communication of hapticity is supported by the deliberate decision to 
develop much of this thesis’ design exploration by hand rather than taking a 
computational approach. 

137 Bader, ‘A Model for Everyday Experience of the Built Environment’, 254
138 Paterson, Mulla, and Macken, Drawing Room, 15
139 Pallasmaa, “Hapticity and Time,” 83
140 Holtrop et al, “Models. The Idea, the Representation and the Visionary,” 20
141 Holtrop et al, 20, 22
142 Pallasmaa, “Hapticity and Time,” 80
143 Pallasmaa, 80
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CONCLUSION

This thesis began by questioning: how might the process of model making 
reveal unanticipated ways to harness the kinetic, structural, and haptic 
potentials of pleats to create architecture and enhance its social experience? 
The open-ended and exploratory approach undertaken throughout 
this thesis has demonstrated various ways to interrogate this question, 
catalogued into four consecutive phases of research. In each phase, iterative 
model making and supporting research to investigate a thread of the 
research question, or one revealed by the preceding phase, has uncovered 
a breadth of design research using pleated and folded forms. Although each 
phase is marked by an initial discovery or hunch and thus follows a new 
trajectory of design discovery or intent, be that exploration of the haptic, the 
kinetic, the temporal, or the material, the underlying research continued to 
reveal its interconnectedness. More pertinently, this thesis has revealed the 
value of making as a design generating tool. 

In phase one, the kinetic and haptic qualities of origami pleats were explored 
through a series of making tests. This mode of research began with the 
intention to discover the kinetic capacity of different pleated geometries to 
implement architecturally. However, the process of pleating and folding was 
revealed to be intrinsic to generating atmosphere. The tactile nature of the 
folding process revealed a connection between body and form that was just 
as important as the expanding and retracting movement of a completed 
model. 

Implementing these pleated forms in Auckland Art Gallery Toi o Tamaki 
provided an iteration in model making and testing of folds as wall, floor, 
shelter, and sculpture. This series of design interventions provided the 
pleats with something to respond to. Pursuits to improve the social and 
environmental experience of the gallery gave the pleated interventions 
architectural weight and purpose, supported by historical and modern art 
gallery precedents and ideas on curation to enhance the democratic nature 
of the traditionally exclusive art gallery archetype. Like phase one, the kinetic 
implementation of the pleats was found to be less significant than their 
relationship to occupant and environment, with atmospheric expression 
predominantly found in the moments of suspension or in-between.

Phase three comprised a surprising progression in design making due to 
the Authors aversion to designing a folly within this thesis. Research on 
indeterminacy and fragmentary architecture revealed the interconnectedness 
between phenomenology, mythopoeic motivated structure, and participation. 
Through the ambition to explore the capacity of pleats and folds 
independent of a frame or megastructure, the folly or pop-up proposition 
was a natural evolution. The iterative making within phase three uncovered 
new possibilities for pleated forms as part of a tensile structure that was 
largely unanticipated from this thesis’ outset.  

Questions of buildability and the truthfulness of the model were the main 
drive in scale and materiality tests within phase four. Although the making 
in this phase presented significant limitations for this thesis’ scope, the 
explorations in paper and composite materials have provided a foundation 
to build upon beyond this body of work. This thesis concludes with open 
ends and has initiated a desire to continue this research in personal practice. 
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Basel: Birkhäuser GmbH, 2011.

Seidel, Michael. Tensile Surface Structures: A Practical Guide to Cable 
and Membrane Construction. Hoboken: Wilhelm Ernst & Sohn Verlag fur 
Architektur und Technische, 2009.

Semper, Gottfried. The Four Elements of Architecture and Other Writings. 
Cambridge: Cambridge University Press, 2010.

Shigeru Ban Architects. “Hermes Pavilion-2011.” Accessed October 8, 2021. 
http://www.shigerubanarchitects.com/works/2011_hermes-pavilion/index.
html

Starkey, Bradley. “Post-Secular Architecture.” In From Models to Drawings, 
edited by Marco Frascari, Jonathan Hale and Bradley Starkey, 231-241. 
London: Routledge, 2007.

Szacka, Léa-Catherine. “Insight: Life, Death, and Ephemerality of 
Postmodern Architecture.” Arq: Architectural Research Quarterly 22, no. 3 
(September 2018): 271-274.

Taylor, Mark. “Time Matters: Transition and Transformation in Architecture.” 
Architectural Design 86, no. 1: (2016) 42–49. doi:10.1002/ad.2000.

Terzidis, Kostas. Expressive Form: A Conceptual Approach to Computational 
Design. New York: Spon Press, 2003.

“The evolution of the gallery.” The Architectural Review 190, no. 1139 
(January 1992): 63-67.

Watson, Fleur. The New Curator: Exhibiting Architecture & Design. London: 
Routledge, 2021. 

White Arkitekter. “Chameleon Cabin.” Accessed October 15, 2021. https://
whitearkitekter.com/project/chameleon-cabin/



151150

LIST OF FIGURES

Fig. 1.   Ch-ch-ch-changes final SW elevation 1. By Author.

Fig. 2.   Ch-ch-ch-changes final SW elevation 2. By Author.

Fig. 3.   Ch-ch-ch-changes final SW elevation 3. By Author. 

Fig. 4.   Textile Collage. By Author. 

Fig. 5.   Pleats Please by Issey Miyake, 2021. Photograph, “Komorebi.”  
  From Issey Miyake Inc., “News Archive.” Accessed February   
  13, 2022. https://www.isseymiyake.com/en/news/archives/  
  brand/3?page=2

Fig. 6.   Origami Pleats by Nuno, 1997. Photograph by Mitsutaka   
  Kitamura, “Origami Pleats.” From Nuno. Accessed January 7,   
  2022. https://www.nuno.com/en/textile/origami-pleats/

Fig. 7.  Diller Scofidio and Renfro’s Blur Building at the Swiss Expo.   
  Photograph by Beat Wider, “Blur Building.” From Diller Scofidio  
  + Renfro. “Blur Building.” Accessed July 3, 2021. https://  
  dsrny.com/project/blur-building?index=false&section=   
  projects&tags=public-space

Fig. 8.   Christo’s Big Air Package. Photograph by Wolfgang Volz, “Big   
  Air Package.” From Christo and Jeanne-Claude. Accessed   
  June 22, 2021. https://christojeanneclaude.net/artworks/big-  
  air-package/

Fig. 9.  Collection of origami studies. By Author.

Flig. 10. Pleat 1. By Author.

Fig. 11.  Pleat 2. By Author.

Fig. 12.  Pleat 3. By Author.

Fig. 13. Pleated forms using linear v-pleats. By Author.

Fig. 14. Parabola pivoting on central axis. By Author.

Fig. 15. Parabola fold. By Author.

Fig. 16. Five-sided parabola. By Author.

Fig. 17. Skewed v-pleat. By Author.

Fig. 18.  Curved v-pleat manipulation. By Author.

Fig. 19. Star motif glide reflection. By Author.

Fig. 20.  Triangulated glide reflection. By Author.

Fig. 21.  Glide reflection series. By Author.

Fig. 22. Tessellation 1 axis manipulation. By Author.

Fig. 23. Tessellation 2. By Author.

Fig. 24. Tessellation 2 retaining sculptural form. By Author.

Fig. 25. Textile pleat assembly. By Author.

Fig. 26.  Textile v-pleat series. By Author.

Fig. 27. Inside sheer paper pleat. By Author.

Fig. 28. Sheer paper pleat shadows. By Author.

Fig. 29. Sheer paper pleat folds. By Author. 

Fig. 30. Framed textile model. By Author. 

Fig. 31. Amalgamation of pleats with framed structure. By Author.

Fig. 32.  Hiroshi Sambuichi’s ‘The Water’. Video still by Klaus Elmer and  
  Jacob Solbakken. From Sambuichi, Hiroshi. “Sambuichi   
  Interview: Building with Sun, Water and Air.” By Christian   
  Lund. Louisiana Channel, June 6, 2017. https://vimeo.   
  com/220431980.

Fig. 33. Diller Scofidio and Renfro’s The Shed. Photograph by Iwan   
  Baan, “The Shed.” From Diller Scofidio + Renfro. “The Shed.”   
  Accessed July 10, 2021. https://dsrny.com/project/the-shed?in  
  dex=false&tags=cultural&section=projects

Fig. 34. Cedric Price’s Fun Palace. Drawing by Cedric Price. “Interior   
  perspective for Fun Palace.” From Canadian Centre for    
  Architecture.  “Cedric Price Fonds.” Accessed July 10,    
  2021. https://www.cca.qc.ca/en/search/details/    
  collection/object/309693

Fig. 35. Soane’s Dulwich Picture Gallery. Photograph by Dulwich   
  Picture Gallery, “Inside Dulwich Picture Gallery.” From    
  Flickr. Accessed June 22, 2021. https://www.flickr.com/photos/  
  dulwichpicturegallery/6941352699/

Fig. 36. Auckland Art Gallery Toi o Tamaki, Bridge to Sculpture Terrace.  
  Photograph by Author.

Fig. 37. Te Uru Waitakere Contemporary Gallery, Gallery Two.    
  Photograph by Author.



153152

Fig. 38.  Auckland Art Gallery Toi o Tamaki Level 1 Floor Plan with   
  Interventions 1:400. By Author.

Fig. 39. Auckland Art Gallery Toi o Tamaki Level 2 Floor Plan with   
  Interventions 1:400. By Author.

Fig. 40. Members Lounge Flexible Wall 1. By Author.

Fig. 41. Members Lounge Flexible Wall 2. By Author.

Fig. 42. Members Lounge Flexible Wall 3. By Author. 

Fig. 43. Sculpture Terrace Parabola 1. By Author.

Fig. 44. Sculpture Terrace Parabola 2. By Author.

Fig. 45. Sculpture Terrace Parabola 3. By Author.

Fig. 46. Sculpture Terrace Parabola 4. By Author.

Fig. 47. Sculpture Terrace Parabola 5. By Author.

Fig. 48. Auckland Art Gallery Toi o Tamaki Existing Sculpture Terrace.   
  Photograph by Author.

Fig. 49. Members Lounge/Sculpture Terrace Access. By Author.

Fig. 50. Sculpture Terrace View 1. By Author.

Fig. 51. Sculpture Terrace View 2. By Author.

Fig. 52. Sculpture Terrace Parabola Detail 1:50. By Author.

Fig. 53. Sculpture Terrace Parabola System. By Author.

Fig. 54. Auckland Art Gallery Toi o Tamaki Existing Approach to Daylit   
  Gallery. Photograph by Author.

Fig. 55. Daylit Gallery View 1. By Author.

Fig. 56. Auckland Art Gallery Toi o Tamaki Existing Daylit Gallery.   
  Photograph by Author.

Fig. 57. Daylit Gallery View 2. By Author.

Fig. 58. Daylit Gallery View 3. By Author.

Fig. 59. Daylit Gallery Ceiling Pleat Detail 1:10. By Author.

Fig. 60. The Top Gallery Section 1 1:200. By Author.

Fig. 61. The Top Gallery Section 2 1:200. By Author.

Fig. 62. The Top Gallery Section 3 1:200. By Author.

Fig. 63. Auckland Art Gallery Toi o Tamaki Section 01 1:400. By Author.

Fig. 64. Auckland Art Gallery Toi o Tamaki North Elevation 1:400. By   
  Author.

Fig. 65. The Atrium View 1. By Author.

Fig. 66. The Atrium View 2. By Author.

Fig. 67. The Atrium Kinetic System Graphic. By Author.

Fig. 68. The Textile Test Curtain 1. By Author.

Fig. 69. The Textile Test Curtain 2. By Author.

Fig. 70. The Textile Test Curtain 3. By Author.

Fig. 71. The Textile Test Curtain 4. By Author.

Fig. 72. The Textile Test View 1. By Author.

Fig. 73. The Textile Test View 2. By Author.

Fig. 74. The Textile Test ‘Ceiling’ Pleat. By Author.

Fig. 75. The Junction View 1. By Author.

Fig. 76. The Junction View 2. By Author.

Fig. 77. Approach to The Junction Bridge. By Author. 

Fig. 78. The Junction Bridge 1. By Author.

Fig. 79. The Junction Bridge 2. By Author.

Fig. 80. Amalgamation of Pleats: Framed Structure. By Author.

Fig. 81. Amalgamation of Pleats: Frameless. By Author.

Fig. 82. Janet Echelman’s She Changes. Photograph by Joao Ferrand,  
  David Feldman, Daniel Coulon, Tiago Nogueira. From Janet   
  Echelman, “She Changes, Porto, Portugal, 2005.” Accessed   
  January 21, 2022. https://www.echelman.com/#/project/she-  
  changes/



155154

Fig. 83. SANAA’s Serpentine Pavilion. Photograph by Edmunds    
  Sumner. From Serpentine Galleries, “Serpentine Gallery   
  Pavilion 2009 by Kazuyo Sejima and Ryue Nishizawa of   
  SANAA.” Accessed February 02, 2022. https://www.   
  serpentinegalleries.org/whats-on/serpentine-gallery-pavilion-  
  2009-kazuyo-sejima-ryue-nishizawa-sanaa-0/

Fig. 84. Tensile Parabola. By Author.

Fig. 85. V-pleat in Tension 1. By Author.

Fig. 86. V-pleat in Tension 2. By Author.

Fig. 87. V-pleat in Tension 3. By Author.

Fig. 88. Glide Reflection Motif in Tension 1. By Author.

Fig. 89. Glide Reflection Motif in Tension 2. By Author.

Fig. 90. Glide Reflection in Tension 1. By Author.

Fig. 91. Glide Reflection in Tension 2. By Author.

Fig. 92. Glide Reflection in Tension 3. By Author.

Fig. 93. Glide Reflection in Tension 4. By Author.

Fig. 94. Tensile V-pleat Stretched Over Arch Support Structure. By   
  Author.

Fig. 95. Tensile V-pleat With Support Posts. By Author.

Fig. 96. Tensile V-pleat With Support Posts and Arch. By Author.

Fig. 97. Tensile V-pleat Arch Only. By Author.

Fig. 98. Free-form Tensile Glide Reflection. By Author.

Fig. 99. Tensile Construction Sequence: Glide Reflection. By Author.

Fig. 100. Pleated and Tensioned Pop-up. By Author.

Fig. 101. Pleated and Tensioned Pop-up Interior. By Author.

Fig. 102. Tensioning Detail 1:10. By Author.

Fig. 103. Coyle Park Map 1:1000. By Author.

Fig. 104. Folly in Coyle Park. By Author.

Fig. 105. Folly in Coyle Park Interior. By Author.

Fig. 106. Frank Gehry’s Easy Edges Side Chair. Photograph. From   
  Kirkland Museum, “Easy Edges Side chair (Wiggle Chair).”   
  Accessed March 10, 2022. https://www.kirklandmuseum.org/  
  collections/work/wiggle-chair/

Fig. 107. Shigeru Ban’s Hermès Pavilion. Photograph by Santi Caleca.   
  From Shigeru Ban Architects, “Hermes      
  Pavilion-2011.” Accessed October 8, 2021. http://www.   
  shigerubanarchitects.com/works/2011_hermes-pavilion/index.  
  html

Fig. 108. White Arkitekter’s Chameleon Cabin. Photograph by Rasmus   
  Norlander. From White Arkitekter, “Chameleon Cabin.”    
  Accessed October 15, 2021. https://whitearkitekter.   
  com/project/chameleon-cabin/

Fig. 109. Bao Bao Issey Miyake GEO Bag. Photograph, “Introducing   
  Items “GEO.” From Issey Miyake Inc., “News.” Accessed   
  March 11, 2022. https://www.isseymiyake.com/en/news/8926 

Fig. 110. Theo Jansen’s Bruchum Primus Strandbeest. Photograph,   
  “2016 Bruchum Primus pulled by an Adulari.”     
  From Strandbeest, “Bruchum.” Accessed October 9,    
  2021. https://www.strandbeest.com/     
  evolution?period=bruchum

Fig. 111. Paper Scaling Tests. By Author.

Fig. 112. 1:10 Paper Tensile Test 1. By Author.

Fig. 113. 1:10 Paper Tensile Test 2. By Author.

Fig. 114. 1:10 Paper Tensile Test 3. By Author.

Fig. 115. Textile Composite Pleat 1. By Author.

Fig. 116. Textile Composite Pleat 2. By Author.

Fig. 117. Textile Composite Pleat 3. By Author.

Fig. 118. Textile Composite Pleat 4. By Author.

Fig. 119. Cloth Tape Composite Pleat 1. By Author.

Fig. 120. Cloth Tape Composite Pleat 2. By Author.

Fig. 121. Cloth Tape Composite Pleat 3. By Author.

Fig. 122. Failed Textile Tensioning Test. By Author. 

Fig. 123. 1:20 Glide Reflection Textile Heat-setting Process. By Author.



157156

Fig. 124. Hanging Textile Pleats. By Author.

Fig. 125. Textile Pleat Shadows. By Author. 

GIF URLS

1. Pleat, Page 14
 https://pleatsandfolds.wordpress.com/1-2/

2. Glide Reflection, Page 27
 https://pleatsandfolds.wordpress.com/2-2/

3. Textile V-pleat, Page 30
 https://pleatsandfolds.wordpress.com/3-2/

4. Auckland Art Gallery Toi o Tamaki Level 1 Floor Plan, Page 51
 https://pleatsandfolds.wordpress.com/4-2/

5. Auckland Art Gallery Toi o Tamaki Level 2 Floor Plan, Page 53
 https://pleatsandfolds.wordpress.com/5-2/

6. Members Lounge Flexible Wall, Page 54
 https://pleatsandfolds.wordpress.com/6-2/

7. Sculpture Terrace Parabola, Page 57
 https://pleatsandfolds.wordpress.com/7-2/

8. Daylit Gallery Ceiling Pleat, Page 65
 https://pleatsandfolds.wordpress.com/8-2/

9. Auckland Art Gallery Toi o Tamaki Section 01, Page 68
 https://pleatsandfolds.wordpress.com/9-2/

10. Auckland Art Gallery Toi o Tamaki North Elevation, Page 70
 https://pleatsandfolds.wordpress.com/10-2/

11. The Textile Test Curtain, Page 76
 https://pleatsandfolds.wordpress.com/11-2/

12. The Textile Test, Page 79
 https://pleatsandfolds.wordpress.com/12-2/

13. The Junction, Page 80
 https://pleatsandfolds.wordpress.com/13-2/

14. Tensile Construction Sequence, Page 104
 https://pleatsandfolds.wordpress.com/14-2/

15. Pleated Pop-up Shimmering, Page 106
 https://pleatsandfolds.wordpress.com/15-3/

16. Textile Glide Reflection, Page 137
 https://pleatsandfolds.wordpress.com/15-2/



159158


	thesisconsent(1).pdf
	DELISLE, Florence_1794500_MARPF_.pdf



