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ABSTRACT
New Zealand cities are experiencing large growth throughout the country. 
Local government bodies are expanding cities outwards, and densifying 
existing city centres. However, these projects require years of planning, 
approvals, funding, and finally construction to accomplish. There is an 
opportunity to explore early placemaking strategies to re-activate existing 
communities and to promote growth of new developing communities. 
Henderson Central is undergoing the planning stages of Panuku’s 
“Unlock Henderson” scheme. This research aims to understand and apply 
placemaking principles to develop an urban strategy to re-activate and 
promote social engagement in the interim. There is a growing importance for 
public spaces that promote social, cross-cultural, and inter-neighbourhood 
interaction during a time of increase digital distractions and covid-19 related 
social seclusion.

Growing accessibility to digital design tools and fabrication technologies such 
as CNC and laser cutter provide the opportunities to explore the production 
of bespoke architectural placemaking interventions. The use of digital tools 
provides the opportunity to customize and personalize readily available 
building materials to produce cost-effective design solutions.

This research seeks to explore the opportunities created by digital fabrication 
methodologies to produce an urban placemaking solution. Placemaking 
strategies will inform the underlying urban issues, planning, and urban design 
solution for the Henderson area. Digital fabrication methodologies will inform 
the formal design and production of various interventions in response to the 
placemaking proposal. These interventions in conjunction with placemaking 
philosophies can provide high-impact cost-effective early placemaking 
solutions prior to larger more time intensive urban developments.

RESEARCH QUESTION
“How can digital fabrication methodologies aid in the production of early 
placemaking developments?”
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1.2. METHOD
1.2.1. Scope & Limitations
This research seeks to identify the application of digital design methodologies 
to early placemaking.  A master plan and design will be developed for an 
urban-scale master planning project. This project will involve multiple 
architectural interventions along a cycle/walkway in central Henderson with 
Eke Panuku Auckland Development. This project will provide the contextual 
basis that will be used to attempt to answer the research question, “How can 
digital fabrication methodologies aid in the production of early placemaking 
developments?”

•	 The choice of software applications and methods in which to use 
them are very time intensive and complex to learn. Rhino will be the 
primary CAD software used as it works in conjunction with RhinoCAM, 
which is used to run the CNC machine. 

•	 As computational and fabrication software and tools are constantly 
expanding, I have narrowed the tools that will be explored to; a 3-axis 
CNC router, and a laser cutter located on the Unitec campus. These 
tools provide the opportunity to prototype, test, and produce the out-
comes of this research. 

•	 The material explored will be limited to timber and can only be substi-
tuted as and when required. 

•	 This research does not aim to cover all elements and principles of 
placemaking. It seeks to focus on early placemaking which will be out-
lined and explored further into this document.

1.2.2. Aims & Objectives
The aim of this research is first to gain an understanding of early placemaking 
ideas and philosophies, and to research different digital fabrication design 
and prefabrication methodologies. The aim is to use this knowledge as well 
as experience over various precedence and case studies to develop an urban-
scale early placemaking development proposal for Henderson Central, New 
Zealand.

1.2.3. Research Method
The primary research method is via a four-stage design framework outlined in 
chapter three of this document. It seeks to investigate early placemaking and 
digital fabrication methodologies, and then apply the research to various case 
study projects. These projects progressively increase in scale and contextual 
complexity, leading to the final outcome for this research as an attempt to 
solve the research question, “How can digital fabrication methodologies aid in 
the production of early placemaking developments?”

1.1. BACKGROUND

New Zealand cities all over the country are seeing large areas of growth, 
from brand new developments expanding the city boundaries, to city centre 
densification. These developments can take a considerable time, from 
planning, to funding, and eventually construction, can take years to complete.

A large focus on developments by local governments and private bodies can 
leave other areas to feel neglected, and in some cases, communities have 
lost hope altogether that their local neighbourhoods will see any meaningful 
change. Henderson, New Zealand is currently going through the planning 
stages of a future development scheme headed by Eke Panuku Auckland 
Development, which is estimated to be completed within the next eight 
years. 

These conditions provide the opportunity to explore and apply placemaking 
methodologies to encourage growth, social interaction, and a sense of 
“placeness” in the Henderson area prior to the completion of Panuku’s urban 
proposal. Placemaking principles aim to re-activate existing communities, 
public spaces and facilities in a given community. It provides an opportunity 
to start small, with temporary, high-impact, cost-effective solutions that can 
be designed, produced, and reflected upon to create an urban design solution 
that responds to the local culture, values, and place of local communities. By 
starting small placemaking can begin to take place within a much shorter 
timeframe. Citizens will see these changes and promote civic trust amongst 
the communities. Civic trust can facilitate more community input, which 
will further influence the development and involvement for citizens to shape 
their own communities. will be Successful placemaking ventures also provide 
opportunities to showcase working solutions, that future larger and more 
permanent developments can learn and expand upon. During Covid-19, now 
more than ever communities require public spaces that promote social, cross-
cultural, and inter-neighbourhood interaction during a time of increased 
social seclusion. 

In all creative areas, growing accessibility and affordability of digital tools 
such as CNC, laser cutting, and 3D printing machines have provided more 
opportunities for people to use, familiarize, and develop their uses. Within 
architecture digital tools provide the opportunity to customize easily 
accessible materials to create cost-effective, unique design solutions. This 
research seeks to explore the uses of digital tools as a means to produce 
early placemaking interventions to determine if digital fabrication is a viable 
solution to the production of early place.

This research will explore placemaking philosophies and approaches to create 
an urban design solution for Henderson Central. Placemaking strategies will 
form the main themes and ideas with which the urban solution will aim to 
resolve. The built response to the placemaking strategy will be explored using 
digital fabrication methodologies to design a unique, small-scale, bespoke 
solution, that responds to the local cultures and values of the Henderson 
community. 

This research will explore this relationship over various design outcomes, that 
incrementally increase in scale and complexity. The research and exploration 
into these two fields will attempt to answer the research question, “How can 
digital fabrication methodologies aid in the production of early placemaking 
developments?”
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CHAPTER INTRODUCTION
This chapter will explore two main themes, placemaking and digital 
fabrication. This research will begin to investigate current knowledge within 
this field to gain an understanding in this area that can later be applied and 
developed upon for the design section of this research. Placemaking ideas 
and philosophies will be investigated, and more specifically early placemaking 
and its relationships to local community, engagement, and culture. Further 
into this chapter digital fabrication and prefabrication will be explored and 
critiqued. It will discuss the production of architecture and areas such as mass 
customization and standardized materials. Lastly there will be an investigation 
into existing theories around digital fabrication and placemaking projects. 

1  “What Is Placemaking?” Project for Public Spaces, accessed August 18, 2021,  https://www.pps.org/article/what-is-placemaking
2  “What the hell is ‘Placemaking’ anyway? Lara Allport, accessed August 20, 2021 ”https://thenationalgrid.com.au/journal/whatisplacemaking
3  Putnam, R, Bowling Alone: The Collapse and Revival of American Community. (New York: Simon and Schuster, 2000). 37
4  “Enough of Bogus Placemaking” James S Russell, accessed September 17, 2021, http://jamessrussell.net/enough-of-bogus-placemaking/
5  “The Lighter, Quicker, Cheaper Transformation of Public Spaces,” RSS, accessed September 3, 2021, https://www.pps.org/article/lighter-quicker-cheaper.

2.1. PLACEMAKING

What is Placemaking?  

Placemaking is a physical process and philosophical approach to 
transforming public spaces. It is a community-based approach that aspires 
to understand the needs and aspirations of local communities for those 
who actually work, play and live in the given area. This approach can be 
used to plan and develop a new place, but also regenerate and activate 
existing spaces. Placemaking is a” hands-on approach for improving a 
neighbourhood, city, or region, placemaking inspires people to collectively 
reimagine and reinvent public spaces as the heart of every community”1. 
Placemaking is about connecting people and seeks to strengthen the 
relationships between people and the places they share. “Placemaking 
concentrates on the physical, cultural, and social influences that define 
a place and support its ongoing evolution.”2 Placemaking aims to create 
active and engaging public spaces that create more opportunities for social 
interaction, local identity and ownership of local place.

In the book “Bowling Alone” by Robert Putnam, he discusses how “the design 
of our communities and the availability of public space will encourage”3 
opportunities to interact with friends, family, and neighbours, whilst also 
promoting civic trust and identity. “Placemaking seems to comprise a 
community-driven process for designing public spaces (streets, sidewalks, 
plazas, squares, campuses, parks, and so on) that are mixed use, host a variety 
of activities for diverse audiences, and are well-connected to the larger city or 
town.”4

2.1.1. Early Placemaking
Early placemaking specifically look at the early stages of placemaking. Early 
placemaking seeks to start small with temporary, cost-effective solutions for 
new places, or to re-activate existing ones. The small-scale temporary nature 
of early placemaking provides “relatively inexpensive alterations to a public 
space that take place while more long-range projects grind through the 
lengthy development pipeline.”5

Eric Raynolds from the Urban Space Management (USM) in London “a 
firm known for driving the economic renewal of run down or under-utilized 
spaces in imaginative and cost-effective ways”6 advocates the “Lighter, 
Quicker, Cheaper” strategy. The strategy is implemented by the USM in 
all their projects as a low-cost, high impact development strategy.  USM is 
known for projects using cost effective and imaginative ways to increase the 
economic value and renewal of run-down under-utilized space. “Place-by-
place interventions are emerging as a powerful way to create new life for an 
entire district, especially in cities where great economic hardship encourages 
innovation and entrepreneurship.”7

The ‘Project for Public Spaces’ (PPS) uses a five-step process for shaping a 
‘place’. Step three highlights the need for short-term experiments when 
attempting to establish a place. These short-term experiments allow for 
ongoing evaluation post intervention, which can assess how the intervention 
is performing. Starting small has the advantage to create and test a project 
immediately and with direct community involvement. Another advantage 
to starting small is the ability to gain public trust. Temporary solutions break 
down the barriers for those who are resistant to change. Knowing it may be 
temporary provides the ability to try, and then if successful, provides a solution 
that can be made more permanent. Another avenue to gain public trust is 
for those who have “lost faith even in the possibility of change”8. Small scale 
projects are a cost-effective way to prove that local bodies are not just talk and 
that real action is taking place. This can also promote community interaction, 
feedback, and future growth. For some areas small temporary changes can 
be the catalyst required to drive real change and grow involvement. Growing 
community involvement is a key aspect to “fostering a community’s sense of 
pride in, and ownership of, their public spaces.”9

Specific to New Zealand the Christchurch re-build following the 2011 
earthquake created the demand for planning, development and 
placemaking in the city. In the book “Once in a lifetime: city-building 
after disaster in Christchurch”, it discusses acting small. With the cost, scale, 
and time to rebuild the city after the earthquake, small temporary projects 

6  “Eric Reynolds, Master of Low-cost, High-return Public Space Interventions in London 
and NYC”, Megan Maciver, accessed on September 11, 2021, 

https://www.pps.org/article/eric-reynolds-master-of-low-cost-high-return-public-space-interven-
tions-in-london-and-nyc
7 “How Lighter Quicker Cheaper Interventions can Catalyze City-Wide Renewal”, 
accessed September 27, 2021, https://www.pps.org/article/how-lighter-quicker-cheaper-
interventions-can-catalyze-city-wide-renewal-one-place-at-a-time
8  “The Lighter, Quicker, Cheaper Transformation of Public Spaces,” RSS, accessed Septem-
ber 3, 2021, https://www.pps.org/article/lighter-quicker-cheaper.
9  “The Lighter, Quicker, Cheaper Transformation of Public Spaces,” RSS, accessed Septem-
ber 3, 2021, https://www.pps.org/article/lighter-quicker-cheaper.

were established in the interim. It discusses “small ventures entail risking 
less – and if they do go wrong, not as much is lost”10. This ties in with the PPS 
five-steps to creating a place, where starting small is an important aspect to 
placemaking. 

2.1.2. Critique of Placemaking
In the article “Enough of Bogus “Placemaking”” by James Russell, he discusses 
that even though the Project for Public Spaces (PPS) has completed over 
3,000 projects over multiple countries, that they have failed to produce even 
one memorable outcome. He believes that” creating a sense of place, or 
divining its genius loci, has long been a concern of architects and landscape 
architects.”11 Russell however does not completely dismiss the PSS’s approach 
to placemaking, he believes it should be a “more organic and less mechanical 
process”12. He agrees that the public should be involved, and that there is a 
necessity for spaces that create opportunities for social interaction. When it 
comes to larger scale, permanent solutions Russel believes that “truly unique 
public places are usually created by insightful designers who happen to 
be good listeners, good observers, and are capable of stirring together the 
sometimes-conflicting wishes of clients and citizens into a transcendent result 
none could have anticipated.”13 

Another criticism for placemaking is the issue of gentrification. The main 
controversy around gentrification is the “displacement that occurs when 
existing residents can no longer afford their housing or neighbourhood 
amenities due to the area’s increasing affluence.”14 The cause of gentrification 
involves many factors. It is possible that successful placemaking can raise the 
capital of a specific community, therefore “kicking out” the very people that 
created the place. The PPS argues that gentrification stems from many social 
and economic factors, one of which being, private developers that want to 
create or improve public spaces, rather than facilitating the growth which is 
maintained by the culture and values of the local community.  

10   
11  “Enough of Bogus Placemaking” James S Russell, accessed September 17, 2021, http://
jamessrussell.net/enough-of-bogus-placemaking/
12  “Enough of Bogus Placemaking” James S Russell, accessed September 17, 2021, http://
jamessrussell.net/enough-of-bogus-placemaking/
13  “Enough of Bogus Placemaking” James S Russell, accessed September 17, 2021, http://
jamessrussell.net/enough-of-bogus-placemaking/
14  “Does Placemaking Cause gentrification? It’s Complicated.”, Juliet Kahne, 
accessed October 23, 2021, https://www.pps.org/article/gentrification
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2.2. DIGITAL FABRICATION AND PREFABRICATION
In our day to day lives technology is constantly evolving and changing the 
way we live, interact with people, and our built environment. Specifically, 
within architecture constant technological developments are changing the 
way we approach architecture and design. Since the early inception of digital 
design into architectural practices in the 1990’s, questions relating to the 
advantages and disadvantages between the digital and traditional design 
processes have arisen. In the early 1990’s majority of architectural practices 
used hand drawings as the primary medium in which to illustrate initial 
sketches to final rendering. It was not until 1992 that Columbia University 
Paperless Studio became “one of the first large-scale attempts at using 
computers for architectural design”15, thus beginning the advancement of 
electronic equipment and software applications that now exist in majority 
of architectural practices today. “Software like AutoCAD, Maya or Rhino have 
become standards of the profession”16. Regardless of the approach, with the 
introduction of Computer-Aided Design (CAD) and other software options, 
the variety of architectural design processes and techniques is greater than 
ever. “Of specific interest in this field is the recent capability to integrate 
analogue and digital techniques and processes to produce physical objects, 
whether three-dimensional concept diagrams, scale models or full-sized 
prototypes”17. 

A painter realizes their work directly through brush and paints, and 
sculptor directly with tools and stone, in order to produce the object of their 
imagination. Architects however use mediums that are representational of 
the means to actually produce the object. “They draw and direct materials, 
but they do not physically put the bricks and mortar into place.”18 Throughout 
architecture the question of materiality has often been explored through 
tectonic or non-tectonic expression. “Should the material conform itself 
to the desired formal idea, or should the material properties themselves 
be celebrated in a manner “true to their inherent nature”.”19 As designers 
this has divided people into two camps, formal or the tectonic. However, 
with the emergence and accessibility to digital tools, an alternative 
approach to design and material implementation has developed. Constant 
technological advancement has given rise to contemporary material research. 
Advancements in CAD software and cloud collaboration have begun to 
blend cross-disciplinary elements such as engineering requirements and 
architectural intent

15  Antoine Picon, Digital Culture in Architecture: An Introduction for the Design Profes-
sions (Basel: Birkhäuser, 2010), 8
16  Picon, Digital Culture in Architecture, 8
17  Nick Dunn, Digital Fabrication in Architecture (London: Laurence King Publishing Ltd, 
2012), 6
18  Schröpfer, Thomas. “An Alternative Approach: Observation, Speculation, Ex-
perimentation”, in Material Design, by Thomas Schröpfer and James Carpenter, Basel: 
Birkhäuser, 2011, 10
19  Schröpfer and Carpenter. Material Design, 10

2.2.1.  Mass Customization and the Manufacturing of Architecture 
Mass production standardized materials within the building industry. 
It provided more affordable materials, but at the cost of “sameness”. 
However, with the use of technology it is possible to have it both ways, with 
customization and personalization without the huge increase in costs. 
Digital fabrication tools such as CNC (Computer Numerically Controlled) 
machinery, 3D printers and laser cutting workshops provides opportunity to 
produce custom components from standard available materials. Access to 
these tools provides designers the opportunity to work directly with materials 
and production techniques to design, test, and produce at building scale. 
Advancements in fabrications techniques allow for rapid prototyping and 
the production of “customized components easily available and allow new 
languages of tectonics and form to be explored.”20 In current practices, often 
architects design change and adapt around the availability and suitability 
of manufactured products. This can be related to a point mentioned 
in ‘Refabricating Architecture’ which points out “design by catalogue”21. 
This refers to architects designing around pre-determined and available 
products rather than conceptual design and the development of their own 
materials and products. Here opportunities are provided, not to create new 
materials, but change the way we perceive and use current ones. Fabrication 
methodologies begin to question the current uses and application of 
materials in the industry.

20  Schröpfer, Thomas. “The Future of Material Design”, in Material Design, by 
Thomas Schröpfer and James Carpenter, Basel: Birkhäuser, 2011, 171
21  Stephen Kieran and James Timberlake, Refabricating Architecture (New York: Mc-
Graw-Hill, 2004). 30

CHAPTER SUMMARY
Placemaking is a collaborative approach to enhance local communities and 
social interaction. It is a philosophy that brings together decision makers 
and the affected local community and provides the opportunity to facilitate 
change in a way that represents community, culture, and place. Placemaking 
starts small with the use of pop-up temporary design solutions that provide 
activation in the interim of lengthy permanent proposals. Successful early 
proposals can also be developed and incorporated into permanent future 
solutions. 

Digital fabrication and prefabrication provide opportunities for the designer to 
work directly with materials. Recent accessibility to digital tools such as CNC 
and laser cutters allows for the customization of readily available, off the shelf 
building materials to create bespoke architectural solutions.

Something not often discussed is the production of early placemaking 
strategies. There is a potential link for digital fabrication methodologies to 
develop cost effective small-scale early placemaking solutions, which will be 
investigated in the chapter 7 of this document.
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CHAPTER INTRODUCTION
This chapter primarily investigates two main architects, Bernard Tschumi’s 
Parc De La Villette, and various projects by Sou Fujimoto. Analysing and 
critiquing these projects will help to inform the framework and approach to 
the final project for this research. 

Parc De La Villette explores an existing urban scale placemaking project that 
involves multiple architectural interventions all within one larger scheme.

The various works by Sou Fujimoto explores how one architectural idea can 
be adapted, scaled, and developed as a solution to multiple projects. These 
projects vary in scale, permanence, use and contextual complexity.

3.1. BERNARD TSCHUMI – PARC DE LA VILLETTE
The following precedence is an example of a large urban-scale project 
consisting of multiple design elements all following one cohesive design 
language. 

Bernard Tschumi’s Parc De La Villette is a large urban-scale park revitalization 
programme as part of an urban redevelopment and city beautification 
programme in the 1980’s. Tschumi’s scheme won an international 
competition with 470 entries including that of RMA, and Zaha Hadid. His 
design stood out from the rest, as his proposal set out to do something 
different from the rest of his peers, detracting from the picturesque 
landscapes of the past, where the landscape and nature are not the 
predominant forces behind the design of the park. Instead, he set out to 
design an “open expanse that was meant to be explored and discovered by 
those that visited the site”22. 

Tschumi’s design was driven by three main principles:

•	 Points
•	 Lines
•	 Surfaces

There are 35 ‘points’ that are arranged over a grid, or what Tschumi refers to 
as ‘Follies’. These follies are large red deconstructivism inspired structures 
uniquely designed, acting as a point of reference “to help visitors navigate 
through the large park”23. 

Tschumi’s ‘lines’ are the interconnecting movement paths that flow 
throughout the site. “Unlike the follies, the paths do not follow any 
organisational structure, rather they interest and lead to various points of 
interest within the park and the surrounding urban area”24.

The dedicated green spaces are referred to as the ‘surfaces’ with various areas 
of green, playgrounds, trees and other various outdoor park features. These 
large open features “provide space to interact, play, relax, and gather.”25

22  “AD Classics: Parc De La Villette / Bernard Tschumi Architects”, 
Eduardo Souza, accessed April 13, 2021, https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi
23  “AD Classics: Parc De La Villette / Bernard Tschumi Architects”, 
Eduardo Souza, accessed April 13, 2021, https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi
24  https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi
25  https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi

26  “AD Classics: Parc De La Villette / Bernard Tschumi Architects”, Eduardo Souza, accessed April 13, 2021, https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi
27  “AD Classics: Parc De La Villette / Bernard Tschumi Architects”, Eduardo Souza, accessed April 13, 2021, https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi
28  “AD Classics: Parc De La Villette / Bernard Tschumi Architects”, Eduardo Souza, accessed April 13, 2021, https://www.archdaily.com/92321/
ad-classics-parc-de-la-villette-bernard-tschumi

Tshumi’s follies create unique opportunities to become centres for informal 
programme. The follies were designed without a predefined programme, 
only that they would provide a space to harbour activity. However, since the 
completion the park, various follies have been converted into restaurants, 
offices, and an information centre for the park.”26

Today the park facilitates a cultural mixing-bowl, promoting social interactions 
of both the local community and various national and international visitors to 
the site. The layout of key access routes ties together the local cultural centres 
such as concert halls and museums, as these institutions gather people into 
the park. “Parc de la Villette seems to be a critical manifestation of urban life 
and activity where space, event, and movement all converge into a larger 
system.“27

Criticisms of the design
The most common criticism for Parc De La Villette is the disregard for human 
scale, “it becomes an analytical and conceptual approach to the way a human 
feels within a larger urban setting.”28 The large scale structures and open 
spaces make it easy to become lost and overwhelmed in the expanse.

.

Fig. 1 Diagram Showing Three Main Ideas (Points, Lines, Surfaces)
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3.2. SOU FUJIMOTO
The following precedence follow various designs by Sou Fujimoto, that use 
a similar design idea and methodology that Fujimoto adapts, iterates, and 
develops over the course of various projects. This is a demonstration of an 
architectural design solution that is adapted and scaled up and down to suit 
the varying needs of each design brief, whilst maintaining one similar design 
language. 

3.2.1 The Serpentine Gallery Pavilion, 2013 – Sou Fujimoto
The Serpentine Pavilion comprises of a series of 20mm steel poles, which 
follow a large grid pattern system. These modules are added and subtracted 
from each other to create the overall form. Fujimoto uses positive and 
negative space to outline the overall form and functional spaces. The 20mm 
structure appears to “rise up out of the ground like a shimmer matrix”29, as the 
base tapers from the ground up to create a light, semi-transparent, cloud-
like form. Fujimoto’s aim was to create “a semi-transparent structure that 
protected visitors from the elements whilst allowing them to remain part 
of the landscape”30. The flexibility of the structure allows the freedom for the 
designer to add, subtract, and layer the structure to create multiple functional 
spaces and functions such as, interior social spaces, and tiered seating.

 

29  “Serpentine Gallery Pavilion 2013 by Sou Fujimoto”, accessed May 19, 2021, https://www.serpentinegalleries.org/whats-on/serpentine-gallery-pavilion-2013-sou-fujimoto/
30  “Serpentine Gallery Pavilion 2013 by Sou Fujimoto”, accessed May 19, 2021, https://www.serpentinegalleries.org/whats-on/serpentine-gallery-pavilion-2013-sou-fujimoto/
31  “Sou Fujimoto Imagines ’Futuristic’ Architecture with Mountain-Like Translucent Structure In Shanghai”, accessed May 19, 2021, 

https://worldarchitecture.org/articles/cgpgm/sou_fujimoto_imagines_futuristic_architecture_with_mountainlike_translucent_structure_in_shanghai.html
32  “Sou Fujimoto Imagines ’Futuristic’ Architecture with Mountain-Like Translucent Structure In Shanghai”, accessed May 19, 2021, 

https://worldarchitecture.org/articles/cgpgm/sou_fujimoto_imagines_futuristic_architecture_with_mountainlike_translucent_structure_in_shanghai.html

3.2.2 The Envision Pavilion, 2016 – Sou Fujimoto
The Envision pavilion in Shanghai, China has a somewhat familiar appearance 
and it first glance looks like a larger Serpentine pavilion. The scheme was 
design by Suo Fujimoto 3 years after the Serpentine pavilion, and his goal 
was to design what architecture may look like 100 years in future. Due to the 
larger scale, Fujimoto has used scaffolding to form the grid patterned system, 
which is used to “emphasise the function of open, transparent space.”31 Again, 
just as he did with the serpentine pavilion, Fujimoto seeks to bridge the gap 
between architecture and nature. He created a “man-made organic form 
composed from two major elements: industrial scaffolding and floating 
trees.”32 

This design is an example of Fujimoto’s development and adaptation from 
his earlier Serpentine pavilion. Much like the serpentine pavilion, the functions 
also share similarities. The internal space is intended as on open social space, 
which will hold various events throughout the lifecycle of the project, and the 
exterior form is designed to be climbed an explored. The two pavilions also 
share the semi-transparent mountain like form with the wide base that tapers 
to a peak, perhaps to strengthen the notion of a “man-made organic form’. 

3.2.3 The Vertical Village, 2018 – Sou Fujimoto, Nicolas Laisne, and 
Dimitri Roussel
The “Vertical Village” is a large-scale mixed-use development located in Paris, 
designed in collaboration between Sou Fujimoto and two French architects. 
The current proposal consists of slim white columns, large glazed and semi-
transparent spaces, and openings, with multiple roof top planting. 

It is clear to see the similarities between this scheme and the previously 
explored projects however at a larger scale. Much like the two pavilions, this 
project has an abundance of slim white columns arranged in a pattern grid 
system, and open and transparent spaces. The Vertical Village is also arranged 
from a wide base that emerges out of the site and upwards to form two 
“peaks”. The overall form is again a very open mountain like shape. Unlike 
the other projects, the intention is for this development to be a permanent 
mixed-use development housing retail, office, and residential spaces. Other 
than the scale, the functions and permanence is a stark contrast from 
Fujimoto’s projects of the past which were temporary. 

CHAPTER SUMMARY
The precedence explored in this research aids in the formation of a design 
framework for the final design. Bernard Tschumi’s points, lines, and surfaces 
approach to the organisation and layout of spaces and installations is useful to 
creating a cohesive urban-scale design approach that considers a wider and 
more complex context. The use of one cohesive design language to inform 
the aesthetic for each folly helps to identify the follies as part of one larger 
scheme. To certain extents the idea of the follies being used as navigational 
reference points, as “points to follow” so to speak. 

Sou Fujimoto’s exploration of a unique and versatile design idea is a 
unique solution to public projects. Whether it is Fujimoto’s personal idea 
development, or the testing of a flexible solution which is meant to be 
replicated and re-applied to different projects, it stands as an interesting 
solution to various projects. Within the lens of early placemaking, the 
Envision Pavilion uses scaffolding for the main structure and aesthetic form 
of the project. Whether intentional or not, Fujimoto’s use of easily accessible 
structural elements that can be assembled, disassembled, and then re-used, 
is worth noting especially for temporary projects.

Based on the exploration of these precedence I believe a dual approach to 
the final design outcome may be an appropriate solution. I will propose a 
mixed solution developed from both Bernard Tschumi and Sou Fujimoto’s 
architectural approach, which will be outlined further in this document. 

Fig. 2  Serpentine Pavilion 2013, Sou Fujimoto Fig. 3 Envision Pavilion, Sou Fujimoto Fig. 4 Vertical Village, Sou Fujimoto, Nicolas Laisne, Dimitri Roussel
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Contouring

“There are a lot of building products that are smooth and flat: stone slabs, 
plywood, particleboard, MDF, gypsum board, and cast composites, among 
others. They come in a range of thicknesses, but in essence they two-
dimensional surfaces”34 Contouring is a subtractive process, akin to carving, 
that reshapes the 2D surfaces of these products into 3D ones, by removing 
successive layers of material. 

34  Lisa Iwamoto, Digital fabrications architectural and material techniques (New York: Princeton Architectural Press, 2009), 88
35  Lisa Iwamoto, Digital fabrications architectural and material techniques (New York: Princeton Architectural Press, 2009), 62

Folding

“Folding turns a flat surface into a three-dimensional one”35. Using folds of 
what would normally be a 2D plane, create dynamic, visually appealing, and 
three-dimensional building surfaces and form. The form is not only created 
for aesthetic means, but can also provide a self-supporting formal ‘skin’/ 
envelope. This technique aims to add fluidity into more ambiguous, mixed, or 
complicated functional and cultural requirements

CHAPTER INTRODUCTION
This chapter highlights the design framework for which this research will 
follow. Due to the complexity of ideas being explored, this design framework 
breaks up the learning into a four-stage process to aid in the understanding 
and gradual implementation of the ideas being explored.

The first stage focuses on exploring existing methodologies surrounding 
digital fabrication and placemaking. Stage-one focuses on understanding the 
“5 formal” digital design methodologies, and the “5 steps” to making a place. 
This section explores existing methodologies within this field of research. 
These ideas can then be explored and implemented in the further design 
projects outlined in the subsequent stages.

The subsequent stages are design projects that progressively increase in 
scale, function, and contextual complexity. This allows the opportunity to 
progressively apply and understand what has been learned prior to the final 
design outcome. 

33  Lisa Iwamoto, Digital fabrications architectural and material techniques (New York: Princeton Architectural Press, 2009), 

4.1. DESIGN TECHNIQUES AND APPROACH
4.1.1. Stage One – Placemaking and Digital Fabrication Design 
Approaches
This section will explore existing methodologies and ideas surrounding both 
digital fabrication and placemaking. It will specifically look at the 5 formal 
digital design approaches, and secondly the Peoples Public Spaces “5 steps to 
making a place”.

4.1.2. Digital Design Methodologies
This section will briefly explore the 5 formal digital design approaches. These 
design approaches inform the design and development solutions that cater 
well to being produced via digital fabrication methodologies, streamlining the 
design to build process.

5 Formal Approaches:

Tessellation

“Tessellation is a collection of pieces that fit together without gaps to form a 
plane or surface”33.

Some examples of tessellation include projects from ShoP Architects

Fig. 5 Mulberry, SHoP Architects. Example of Tessellation

Fig.6 Example of Contoured Architectural Elements Fig. 7 Example of Folding
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Sectioning

Plans and sections are valuable representation tools, that architects use to 
communicate designs. Sectioning is a commonly used approach to ship 
and airplane building for accurately forming complex surfaces. Within the 
lens of digital fabrication, sectioning takes multiple cross sections through 
a form which is then translated to a machine to produce. “Architects have 
experimented with sectional assemblies as a way to produce both surface and 
structure.”36

36  Lisa Iwamoto, Digital fabrications architectural and material techniques (New York: Princeton Architectural Press, 2009), 10

Forming

Forming is a relatively standard process in the building industry, primarily 
with the use of concrete. Whether poured onsite or precast, concrete requires 
forms or moulds to produce building components. Digital fabrication 
provides the opportunity to use CNC machines and contouring, to carve 
out complex forms and patterns into foam pieces. These pieces later form a 
concrete mould which can later be poured to conform to the same complex 
shapes and patterns.

4.1.3. Approach To Making a Place 
This section will outline the Project for Public Spaces “5 steps to making 
a place”, as this will be a method explored in Chapter 6 and 7 of this 
research. This approach will inform the urban design strategy and steps for 
understanding and solving placemaking issues in regards to the designs 
explored.

Project for Public Spaces (PPS) - 5 Steps to making a place.

1. Define Place and Identify Stakeholders

2. Evaluate Space and Identify Issues

3. Place Vision

4. Short Term Experiments and Management

5. Ongoing Re-evaluation and Long-Term Improvements

4.2. DESIGN APPROACH TO UNDERSTANDING PLACEMAKING
4.2.1. Stage Two – Case Study Project, Futurebuild LVL: 
Understanding Materiality
This stage is a small-scale interior design case study project. This project will 
allow the opportunity to narrow the scope and apply the 5 formal design 
processes to a real world, 1:1 project. This project will also focus on one material 
and how the limitations and understanding of materiality can influence the 
design. This is a 1:1 built project so there will be an opportunity to explore and 
experience the production of an architectural solution. This project is also 
an opportunity to explore the mass customization of a standard building 
material discussed in chapter 2.

4.2.2. Stage Three – 5 Trading Place: Pavilion scale application
Stage three is a pavilion design project. The aim of this stage is to take the 
knowledge and experiences gained thus far and apply the skills to one larger 
scale public placemaking project. Here we begin to add more contextual 
and formal complexity with which the solution will need to respond. This is a 
public project and so this is the first attempt at designing a solution to solve 
the research question “How can digital fabrication methodologies aid in the 
production of early placemaking developments?” Here early placemaking and 
digital design approaches will apply, however only for one specific pavilion. 
This project is the last stage prior to proposing a solution for a large urban 
scale placemaking project.

4.2.3. Stage Four – Apply what I have learned to an urban scale 
project
This is the final stage in the four-stage design framework for this research. 
This stage is the final response and attempt to solve the research question. 
This project will look at all the ideas, methods, and strategies explored in this 
document and apply them to a large urban scale placemaking development 
located in Henderson, Auckland. Early placemaking strategies will inform 
the planning, scale, function, and number of sites/interventions that will be 
required for this project. Digital design methodologies will inform the formal 
language, and production of the built form as a placemaking solution. 

Fig.8 Example of Sectioning Fig. 9 Example of Forming
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CHAPTER INTODUCTION
This chapter will first discuss the strategy and method for the design 
project in this chapter. It will then outline the design intent followed by an 
architectural proposal. The design development will be explored followed by 
the proposed design outcome for this chapter. Finally, there will be a reflection 
on the design that discusses the learning outcomes for this chapter.

5.1. STRATEGY & METHOD
My strategy is to implement the digital fabrication methodologies 
investigated in stage-one to a small scale “bite sized’ project, where I am 
free to explore and experiment. This strategy aims to gain experience and 
knowledge in this field prior to adding functional and contextual complexity. 

My method is to narrow the scope to specifically look at the five digital design 
methodologies in conjunction with one material and apply it to a smaller 
scale design and 1:1 built project. 

5.2. DESIGN INTENT
This interior project is an opportunity for me to design and realize an 
architectural project at 1:1, and to understand how digital design processes 
and materiality inform a built project.

Whilst fabrication, scale, and material limitations define the parameters of the 
project, I aim to use digital fabrication processes to understand and develop 
the creative use of LVL in this space. 

5.3. ARCHITECTURAL PROPOSAL
The brief is to design an interior fit-out focusing on the use of LVL for the foyer 
of Futurebuild’s Marsden Point LVL Factory. It is intended to enhance the 
identity of the factory and its employees, whilst also creatively showcasing LVL 
as a product.

There are two specific functional requirements requested by the client; there 
must be a sign-in table and a feature wall included in the design. The feature 
wall is to be the main sculptural/explorative element in the design, which will 
then be supplemented by the sign in table to create a cohesive interior design 
solution.

5.4. DESIGN & DEVELOPMENT
5.4.1. Exploration of LVL and Physical Experimentation
Before going immediately into design, I first wanted to experiment with 
the material. I started using traditional tools and methods, as I wanted to 
get experience with these in relation to the materiality, before incorporating 
digital tools. This is also a way for me to establish a point of comparison to see 
how I find using the material with both methods further into this research.

I began by cutting the LVL into strips and used various lamination techniques 
shown in the following figures. 

Initial Observations:

•	 It is strong and rigid
•	 Has little to no flex 
•	 Engineered but still natural
•	 Is heavy unless cut down to more manageable sizes
•	 two grains (natural veneer and laminations)
•	 Fixing types. Glue can often hide the joins between pieces, which is 

unique to timber materials.

Fig. 10 Photo of LVL Experimentation

Fig. 11 Photo of LVL Experimentation
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4.5.2.  Concept Generation
Material + Formal Design Approaches

Using early research in conjunction with my current knowledge and 
experience I attempted to generate a few designs to put forward to the client. 
Specifically looking at the five formal design approaches, I aim to see which 
ones can be drawn from in conjunction with the properties of the material 
being used. Throughout my early exploration I began to notice that not all 
approaches can be used with LVL, as the material properties do not conform 
to all the same rules as these methodologies.

At this initial concept design stage, I want to focus primarily on a feature wall 
element for the space. I feel a feature wall would be the best way to express 
and showcase the material with minimal restrictions compared to the other 
required elements for the brief. It is intended that the feature wall will be the 
“wow” piece as you enter the factory, and the first thing you see as you enter 
the foyer. By freely designing the feature wall first, I can then start to tie in the 
other required elements within the design based on the design elements 
that arise from the feature wall to create a cohesive overall design.

5 Formal design approaches

- Folding   - Forming  - Tessellation

- Sectioning  - Contouring

Determining what approaches to use

The methods chosen were determined by the parameters of the materiality. 
For example, contouring is a process that subtracts or carves from a mass. 
LVL specifically, comes in thick sheets that can also be laminated together 
to create varying sizes and thicknesses. Similar to traditional wood carvings 
of tree trunks, comparisons can be made with large thick planks of LVL and 
CNC routing. Due to these material characteristics, contouring seems to be 
an appropriate method to explore. In contrast, folding in architecture as the 
name implies, ‘folds’ a flat surface into a three-dimensional one. The form it 
produces is not only created for aesthetic means, but can also provide a self-
supporting formal ‘skin’/ envelope. In this instance, the thickness, rigidity and 
weight of LVL make folding a very difficult methodology to follow. However, 
something like plywood would work much better in this instance.

The methods determined for this case study project are tessellation, 
contouring and sectioning.

Fig. 12 Photo of LVL Experimentation Fig. 14 Photo of LVL Experimentation

Fig. 13 Photo of LVL Experimentation Fig. 15 Photo of LVL Experimentation
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Concept One – Contouring
With LVL typically coming in flat sheets or studs, depending on the sizes of 
the pieces ordered, I began to explore how these two-dimensional surfaces 
could be translated into three dimensional ones in a meaningful way. How 
could I play with the current perception of the product? How could I create 
intrigue and step away from the current usage of the product within current 
architectural practice? Is there a way to showcase the inherent properties of 
the material? 

I aimed to design a piece that was more sculptural, more crafted, with angles 
or curves that diverge away from the standard post and lintel within which 
the product is primarily used. 

I started with basic massing whilst also considering the limits of the material. I 
started with a block of material that spanned the length of the wall (3500mm) 
and the depth of the material (600mm), which is the biggest standard width 
available. Within these parameters I began to cut away from the mass to 
determine an overall form. 

After determining some of the base factors of the design with massing, I 
started to tie in the material principles and a developed understanding of 
the formal design process of contouring. Contouring by its very nature is a 
“subtractive fabrication process, CNC milling removes material from virgin 
sheets or blocks to make parts”37. With this in mind, and the company within 
which I am doing this design for, it is very important to limit waste. So through 
developing this concept I began to look at how I can minimize waste whilst 
still achieving the desired outcome.

The current massing concepts are an inefficient use of material, so to solve 
this issue I drew from two things. The first being the layers of timber veneer 
that makes up a piece of LVL, and secondly the contour models we are all 
familiar with at architecture school. Instead of creating a large mass and 
subtracting from it, I would cut out, on a two-dimensional plane, each 
individual section. By then laminating the pieces together to make the whole, 
I can more efficiently use each piece of material, and the off-cuts are still 
usable, rather than milled into sawdust.   

I have chosen to go with the more linear design, of the various masses I 
previously explored. LVL as a material is often perceived and used as a linear 
building element. Rather than juxtaposing this in the design, I wanted to 
remain more representational to the material whilst also showcasing in it a 
different application. How can I make LVL look more “beautiful”, without losing 
the essence of what LVL is? 

The next step was for me to break up the massed design into strips that could 
then be stuck together like a contour model. But instead of making a contour 
model from bottom up, I am working with adding each piece from left to 
right. 

As shown in the diagram, by cutting the mass into strips, and layering them 
together I can create the same overall form, but with much less material 
waste. Reflecting on my previous material exploration and the process within 
which LVL is produced, the “contour model” inspiration has incorporated 
layers into the design. Much like the layers of timber veneer that make up the 
basis of LVL, I have attempted something similar. The layers of LVL make up 
the form of the design, further expressing the material within the design.

37  Lisa Iwamoto, Digital fabrications architectural and material techniques ( 
New York: Princeton Architectural Press, 2009), 90

Fig. 16 Concept Design Diagram

Fig. 17 Diagram showing Contouring vs Sectioning
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Now I have the basis for the design, I want to develop it further and start 
adding in the contextual elements of the space. Until now, I have been 
focusing more on the formal methodology, and now I aim to incorporate the 
design more into the space. I began to develop the form based on 3 factors;

 - Space

 - Visibility

 - Visual Impact

Space refers mainly to the amount the feature wall extends into the foyer area. 
The main issue is circulation, especially in regards to accessing the meeting 
rooms and adjacent hallway. How can I develop the design as to not hinder 
access to these areas?

Visibility refers more specifically to any extrusions extending from the wall. I 
need to develop the design and keep in mind how people are going to move 
around the wall. Can they see it clearly? Are there elements that people are 
likely to bang their head or trip on?

The visual impact is the way the feature wall is presented as the main piece 
and sculptural element of the total design. How can the idea of materiality, 
the expression of LVL, and the identity of the company be established in the 
aesthetic of the design? 

First, I added cut planes as shown in the diagram, to remove more mass from 
the initial concept. These cut planes taper the design towards the edges of 
the wall providing more circulation space around the wall as well as softening 
the edges of the design. It creates leading lines that guide your eyes to the 
focal point of the design, whilst also creating a surface that can subtlety direct 
circulation either to the meeting room, or the adjacent hallway. 

As indicated in the diagram, I have added guide lines that highlights 
the methodology for the developed form. In order to achieve this form, I 
determined two things; firstly I added and angle start, and angle finish line. 
This step was to allow the extension of the wall to taper in elevation, and to 
further accentuate the taper created by the cut planes in plan. Because I have 
the least amount of space to work with near the meeting room door, I made 
the protrusion narrower, starting by the meeting room door. I then tapered 
out the form towards the hallway, as that is where I have the most space.

The second step was to change the axis of the “peak” of the extrusion. By 
doing so, it changes the way you read the design. The irregularity and non-
symmetry create intrigue within the form. It also again adds to the tapers 
added previously as a means to tie all the development decisions into one 
coherent design.

Now the parameters of the design have been defined, I have now begun 
the process of getting each sectioned piece. I achieved this by putting a cut 
plane through the guide, as shown in the diagram. Using the cut plane, I am 
able to trace the outline where all the parameters intersect. I repeated this 
process at 45mm intervals (typical thickness of LVL), until I had all the outlines 
of the sectioned pieces. I then assembled the pieces in order akin to a contour 
model, to create the form of the design.

During this process I began to play with the spacing of each piece. I noticed 
by simply spacing each piece, it changed the design in a few ways. Firstly, it 
allowed each piece to express both grains of the LVL. Because I am trying to 
showcase the materiality through the design, I felt it was important to express 
the two different grains. From elevation the lamination lines all create one 
continuous texture, however as you move around the design, the natural 
timber grain is expressed. Spacing the sections also further expresses the 
“layers” in the design which are representational of the timber veneer layers 
that make up LVL. The negative space in between also allows opportunities 
for back lighting and contrast with the blank wall behind. 

- where I discuss contouring vs sectioning and how the project evolved -

In identifying waste as a concern with contouring as a design methodology, 
and through the development of this design I have proposed a solution to 
minimize this weakness. In doing so it is important to highlight that the 
design has begun to fall under the sectioning formal design approach, as I 
have “sectioned” the mass into pieces. 

- Add sectioning quote/note here… -

For this research I will continue to refer to this design as “contouring” as that 
is the basis for the generation of this design, as well as the similarities with 
contour models with which I am previously familiar with.

Fig. 18 Design Methodology Diagram
Fig. 19 Form Finding Process Diagram
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Concept One - Contouring Concept Two – Tessellation
Within this concept I wanted to use LVL to play with surface and tiling. To take 
a flat standardised building material and create an undulating surface. 

For this design I started simple to get an understanding of the methodology 
and early conceptualization of the idea, which could then be further 
developed should the client desire. I began by dividing the surface of the wall 
into a grid. This would outline the size and location of the panels that would 
then fill the grid. I then sought to find underlining parameters for which the 
panels would follow, thus creating a tessellated surface. 

At first taking knowledge from my contouring concept, I attempted to 
contour each panel into a slightly curved wedge shape. The amount of the 
curve was determined by the “S” curve line, thus making each panel in a row 
unique. The parameters for the “S” curve came from the minimum thickness 
I wanted to work with, and the maximum based on material thickness 
availability (65mm). I chose one corner of the panel and curved the point up 
to meet the “S” curve. I proceeded with this process for each panel until I had 
completed one row. I then reversed the direction of each row as a assembled 
the entire wall, creating a full tessellated surface. I chose to contour each panel 
into a curved wedge, rather than flat tilted pieces to assemble the wall. This 
is because contouring away part of the panel, allowed for some of the veneer 
layers to become exposed, which you would not see on a flat tilted panel. 
Similar to the contouring design, I wanted to showcase the material, and 
uniquely showing the layers rather than the typical veneer finish. The layers 
also provide texture to the wall pattern and based on the height of each curve 
the layer texture will also change slightly, adding to the uniqueness of each 
panel on a row.

Unlike the previous design, tessellation methodologies play with the 
traditional material surfaces, and thereforee less spatial issues arise compared 
to that of the contouring-based design.

Fig. 20 Concept Design Image

Fig. 21 Form Finding Methodology Diagram
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Concept Two – Tessellation 4.5.2. Chosen Design Development
After discussing with the client, the various concepts, the contouring concept 
was chosen by the client to be developed for the project. The chosen concept 
was more impactful and showcased more of the inherent properties of the 
LVL product, and thereforee seemed to be the more suitable option.

Compared to the other options, contouring was the most developed response 
to the project. This was mostly due to the contouring process in conjunction 
with the practical issues that drove more decisions, thought, and problem 
solving. Issues such as expressing materiality, spatial constraints, and material 
waste, all developed the design into a more thought out and successful 
concept. The material properties of LVL also cater well towards contouring 
and sectioning methodologies which is why I believe the material is best 
expressed through this concept. 

Fig. 22 Concept Design Image Fig. 23 Design Development Diagram
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As stated previously, the design was initially driven by contouring 
methodology, however it developed into something more along the lines of 
sectioning. Developing upon the initial concept I wanted to bring elements 
of contouring back into the design. In order to achieve this, I began to play 
around with adding a fill between the sections. It resulted in a blend from a 
solid looking piece to a sectioned piece. I used the same angle finish line from 
the previous concept to determine the where the contouring mass ends, and 
the sectioning elements begin. The infill pieces add structure and strength 
to total form which will help support the weight of the current top-heavy 
design. The infill pieces can be made by laminating the off cuts which will 
come from the sheets used for the main sectioned pieces. This is another way 
to minimize waste, and account for the weaknesses of contouring as a formal 
design approach. I can still achieve an outcome similar to that of carving out 
of a mass, whilst minimizing the waste.

The new developed form allows for some lighting elements that can 
accentuate the sectioning elements of the design. I have added strip lighting 
that sits just below the top of the infill pieces of the design. The infill hides 
the strip lighting and allows a backlight to the existing wall, and lights up 
the spaces between the panels. The lighting can be used to draw attention 
to particular elements of the design such as the “layers” and the spacing 
between them.

Now there is a continuous flat surface within the design, there is an 
opportunity for signage. The foyer space currently has no signage, and so 
I saw an opportunity here to add some into the design. I explored adding 
signage in two ways. Either carving/engraving the logo into the feature 
wall surface, or laser cutting the logo out of another material and sticking it 
onto the surface of the feature wall. I also attempted both of these options 
with a recess into the face of the feature wall. The recess would add another 
dimension and purpose to the signage rather than just tacking it on after the 
fact. The recess also allows for lighting, that can tie in with the lighting already 
integrated into the design. 

After trialing several iterations, as well as discussing with the client, one of 
the options was settled on (Option 2). The signage would incorporate a 
whitewashed recessed piece of ply, with the “Futurebuild” logo.

Fig. 24 Design Development Diagram Fig. 25 Design Options & Lighting Diagram
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4.5.3  Other Interior Design Elements
The other requirement for the design, is to include a new sign-in table. Now 
the feature wall has been established, it has created a design aesthetic with 
which the sign-in table can conform to. My thought process for the other 
elements, is that I did not want to detract from the visual impact of the 
feature wall. For the sign in table I wanted to use some smaller elements that 
visually connect the two elements together. 

The current sign-in table is just a standard table, which is also at a seating 
height (765mm high). This means that visitors have to bend down to sign-in. 
Here I saw an opportunity to create a new sign-in table similar to that of a bar 
leaner (1000mm high). This means that when visitors come to sign-in, the 
table is at a more comfortable height, especially since the table is only used 
for signing in. Because this is a sign-in only table, I saw an opportunity here 
to do something more interesting with the design. Taking inspiration from 
commercial reception desks, I wanted to do something with the front face of 
the table, especially since there is more surface area with the added height. 
Here I saw an opportunity to create something that visually sits in the middle 
somewhere between the feature wall and the simple bench. I looked at ways 
to incorporate elements of the feature wall sections, whilst also keeping the 
table functional. This is where I came up with the idea to use similar angles, 
except reverse the direction of the protrusion. 

There is an opportunity to tie the pieces of the design together using the 
interior wall lining. Plywood and LVL share the same surface grain. Due to 
the size and weight of LVL, plywood was the more suitable material to be 
used as a wall lining. A plywood lining would tie the whole space together 
and connect the feature wall and furniture pieces together, rather than 
being separate pieces just placed in the space. A white-wash will be applied 
to the plywood. The white will brighten up the space, however the grain will 
still be able to come through. By applying a wash to the plywood, it helps 
differentiate between the other LVL elements. This is so the other elements do 
not get lost in the mix within the plywood, and still maintain their own unique 
visual impact. The feature wall and the sign-in table have their own small 
whitewash ply element which also help them tie into the space and connect 
with the plywood lining.

Final Design Proposal

Fig. 27 Proposed Design RenderFig. 26 Furniture Design Drawings
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5.5. FABRICATION: UNDERSTANDING THE PROCESS
5.5.1. Design + File to Factory Process

5.5.2. Understanding the Tools
CNC Considerations

It is important to understand how to best utilize the CNC machine. A laser 
cutting machine has two main factors to account for, those being speed and 
power. If the speed is too high, or the power is too low, it may not cut all the 
way through. If the speed is too low, or the power is too high, the material may 
burn. So it is important to understand the balance in order to achieve the best 
result. A CNC machine is no different however there are significantly more 
factors which need to be accounted for which I will attempt to explain. 

Material Fixings – To safely cut on the CNC machine it is important to fix 
down the material to the bed. This is to ensure that the material does not 
move or fly off during machining. Safely fixing the material usually results 
in better cleaner cuts. The material is usually fixed with screws into the spoil 
board. Screws can become very dangerous if the drill bit were to hit them. It is 
thereforee very important to allow space and drill- bit clearance for the screws. 
In this instance I offset the pieces from the edge of the sheet by 40mm along 
both sides. This allowed for 20mm minimum for the screws, and minimum 
20mm for the thickness of the drill bit, to ensure the screws will not be hit.

Drill-bit Size & Tolerance – It is important to know what drill-bit is being used 
for what material and what type of drill bit as well. In this case for LVL I will 
be using a ¾ inch (19mm) endmill drill-bit. It is important to know what size 
the drill bit is when layout out the sheets. This is because each piece needs 
to have a minimum 19mm spacing in between. This is to ensure that as the 
CNC is cutting, it does not accidentally remove material from another piece. 
In my experience I have always allowed for an extra 0.5mm radius tolerance 
for example 0.5 + 19 + 0.5mm, for a total of 20mm. The extra 0.5mmn tolerance 
is to ensure the pieces fit together smoothly. A 3D model does not account 
for friction, and often when it comes to assemble, the pieces end up being 
too tight. This tolerance can often save hours of sanding especially for more 
complicated joints.

For plywood, I use a ¼ inch (9mm) compression drill bit. The same rules apply 
however the size is different. In this case I must allow for 0.5 + 9 + 0.5mm, for a 
total of 10mm for the drill bit instead of 20mm. 

Fig. 28
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5.5.3. Project Building Process

Fig. 29 Photo of CNC Cuts

Fig.30 Photo of Design Components

Fig.31 Photo of LVL Lamination Process

Fig.32 Photo of Backlight Testing Fig.33 Photo of Dry-Fitting Pieces
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5.6. FINAL DESIGN OUTCOME Images of finished design on-site 

Fig.34 Photo of Near Completed Sign-In Table Fig.35 Photo of Completed Feature Wall

Fig.36 Photo of Completed Feature Wall
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5.7. REFLECTION: CASE STUDY PROJECT
What did I learn using the tools?

5.7.1. Machined vs Manual
This project dispelled any preconceived notions of the ease and speed of 
digital fabrication. For people unfamiliar with the process, such as myself, I 
had previously assumed that digital fabrication was a quick and easy solution 
to fabricating design elements. This however is not the case. 

A woodworker or carpenter would need to have a good understanding of 
their tools and techniques to achieve their desired outcome, and digital 
fabrication is no different. It is key to understand the limitations of the tools we 
use, in this instance a CNC machine, and its relationship to the way we design 
the outcome. 

Time and Ease
For those unfamiliar a preconception of digital fabrication is it’s time and ease 
to produce. This could not be further from the truth. Compared to a manual 
production approach, digital fabrication requires much more time during 
the design and planning stage of a project. From designing the product, 
plugging it into CAD, testing in a virtual 3D space, followed by the planning 
of cut lists, then exporting the G-Code for the CNC to fabricate. This is a very 
time intensive stage that many beginners, myself included, underestimate. 
This time intensive process does however save a lot of time, and often money 
further along the fabrication process. Using CAD software can help to layout 
the required pieces on the sheets of material prior to fabrication which can 
lead to more efficient use of materials and less waste. This can also reduce 
over or under ordering of materials.

The cutting of material once everything has been programmed can be 
quick. The ability to lay up multiple sheets of material and cut multiple pieces 
for your project at once can save a lot of time. For more complex shapes 
fabrication allows even faster cutting, reducing the time required to mark 
out the pieces or produce jigs. Although the pre-planning and programming 
of elements takes a lot longer, it does allow for repeatability. For repetitive 
elements the ability to easily reproduce or replicate the same components 
can be extremely valuable. 

Another overlooked element to digital fabrication is the fit and finish of the 
final product. The CNC machine can quickly cut out the pieces however a lot 
of time goes into the clean-up and finishing of the product. For the feature 
wall, each piece needed to have the bridges removed and surfaces cleaned 
and sanded smooth. This is an unavoidable step whether using manual or 
machined methods to fabricate.

I wouldn’t consider digital fabrication an “easy” approach to production as 
it has a very steep learning curve. For those who already have experience it 
may seem easy, however for those who don’t there are many obstacles to 
the use of a CNC machine. Prior to this project, there were many unforeseen 
obstacles when approaching digital fabrication. The first was CAD software, 
which is an essential element to digital fabrication. You are required to 
learn CAD programmes, specifically one that has CAD CAM capabilities. 
The second obstacle is CAD CAM. This allows the output of G-code which is 
used to programme the CNC Machine. CAD CAM also has a steep learning 
curve especially in conjunction with the CNC machine. Lastly the actual 
CNC machine presents learning challenges. Not all CNCs are created equal 
and so the learning is specific to whatever CNC that is accessible. To use the 
CNC machine, element such as what drill bit to use? How deep to cut each 
pass? What feeds and speeds do I need to programme? This can all be very 
overwhelming at the beginning. 

 

Prefabrication
Whether manual or machined the prefabrication of this project was essential 
for this project. The feature wall was a large element to transport and carry, so 
the ability to break it up into smaller more manageable pieces made things 
much easier. The whole project could fit into one van, and the onsite assembly 
took a day and half to install. 

Summary
To summarize, this project has provided a lot of insight into digital fabrication 
and the production of designs. As in any profession it is valuable to know 
and understand the tools we use. Whether producing designs with manual 
tools or a CNC, each require their own skills and knowledge base. What 
I have gathered from this project is that as a designer who uses CAD in 
both academic and professional life, to me digital fabrication feels more 
approachable than more traditional tools. I also feel the ability to create files 
and designs that can be accurately replicated either by myself or others 
within this space can be valuable as a designer. Digital fabrication is not as fast 
as I first assumed, however I believe taking the time to properly plan, test, and 
accurately produce the design is valuable as a designer and provides more 
control over our own projects. 

Intentionally Left Blank
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Intentionally Left Blank

6. 5 TRADING PLACE PAVILION
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CHAPTER INTODUCTION
This chapter will first discuss the strategy and method for the design 
project in this chapter. It will then outline the design intent followed by an 
architectural proposal. The design development will be explored followed by 
the proposed design outcome for this chapter. Finally, there will be a reflection 
on the design that discusses the learning outcomes for this chapter.

Please note, during this project there were also ongoing discussions with 
Panuku in regards to the Henderson Placemaking Project (Stage Four of this 
document). There are some crossover elements that refer to both projects also 
explored within this project.

6.1. STRATEGY & METHOD
The strategy is to develop from stage-two by increasing the scale, formal, and 
contextual complexity.  This strategy aims to begin to include placemaking 
elements to one small-scale public project before diving in to an Urban-scale 
project.

My Method is to design a pavilion for 5 Trading Place, Henderson with Panuku 
Auckland Development. This project will provide the background to apply 
digital fabrication methodologies to the design and production of a public 
placemaking project to begin to answer the research question “How can 
digital fabrication methodologies aid in the production of early placemaking 
developments?”

6.2. DESIGN INTENT
This project is an opportunity to explore how digital fabrication methodologies 
can respond to placemaking ideas to produce a public 1:1 scale, built form. 

This project will have increased real-world complexity as the pavilion will need 
to conform to the local building code, scale, and budget considerations, which 
will determine some of the design parameters for this project.

The intent for this project is to create a pavilion that can both respond to 
client and building code requirements, whilst also applying digital fabrication 
and placemaking strategies. This pavilion intends to re-use and re-activate 5 
Trading Place, which currently functions as a carpark.

6.3. ARCHITECTURAL PROPOSAL
The goal is to design a pavilion to be located at 5 Trading Place, which is 
currently being used as a carpark. The aim of the pavilion is to successfully re-
activate the currently underutilized space. 

There is a possibility here to connect the site to Waitakere Library and Unitec 
Waitakere as an outdoor study, reading, and small event space. 

•	 A place to dwell
•	 A place to relax, read or study
•	 To provide some sort of shelter
•	 Spark curiosity and engagement

Client Driven Parameters (Panuku):
•	 To be less that 10m2

•	 To fit within resource consent and building consent guidelines
•	 To fit within a budget of $10,000
•	 Durability and vandalism considerations
•	 Require little to no site works
•	 Possibility to be relocated (different site or events)

Site Plan & Site Images

Fig.37 5 Trading Place Site Plan
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Site and Context
For the purposes of this document, the Henderson Site analysis is located in 
Chapter 7 Section 4 of this research.

6.4. DESIGN AND DEVELOPMENT
6.4.1. Placemaking Analysis
Placemaking Ideas

This project will follow the first three out of five steps to making a place. This is 
because step-four and five follow and evaluate a project after its placement.

1. Define place and identify stakeholders.

Place: 5 Trading Place.

Stakeholders: Panuku, Waitakere Library, Unitec Waitakere.

To define a placemaking effort discussions with Panuku and Unitec 
Waitakere sparked the idea of using a projector to facilitate events in the 
space. Using the large blank wall to the north of the site, a projector can 
be used to showcase student works, play silent movies with sub-titles to 
promote reading and other various activities. It would not be feasible to 
have a permanent projector on-site, however I believe it is still appropriate 
to explore passive projection within the design when a projector is not 
available. 

2. Evaluate Space and Identify Issues

Here I began to analyse the site. The current use for the site is a carparking 
space. It is within close proximity to the Waitakere Library and Unitec’s 
Waitakere Campus. There is an opportunity for engagement and possible 
ongoing site events and management between these two organisations 
to keep the space active. There is a current walkway bridge over the 
Waikumete Stream, which runs along the east of the site. This bridge will 
be part of the new cycleway designed for the Henderson Placemaking 
Project explored in Chapter 7 of this document. A potential issue with 
this site is vision and surveillance. Due to the heavy vegetation to the east 
and buildings to the north and south of the site, there is minimal clear 
visibility. This can be an issue for public safety and security. If a place does 
not feel safe, then the local community will be hesitant to engage with the 
place. This is something that will need to be addressed in the design and 
planning for this site.  

3. Place a Vision

The vision will be the design outcome for this project which will be shown 
and discussed further into this chapter.

Based on the three steps previously explored, I believe there are a few key 
issues that need to be addressed. How will the space be used and engaged 
with? How can the design address the issue of vision and public safety?

6.4.2. Early Concept 
Based on my early placemaking analysis and previous conversations with 
Unitec and Waitakere library, I wanted to explore the idea of projection and 
light. I believe it is a good way to interact and engage with the community 
which is necessary for re-activating the current site. 

For initial design generation, I began to look at massing to establish scale, 
basic form, and relationship to site. I began to explore the form based on two 
conditions: openness and light.

Using both these ideas, I established a form using two triangles, 
representative of two one-point perspective points that each respond to the 
adjacent walls of the site. It is reflective of how a light or a projector shine in a 
cone. This form also creates an edge that tapers out towards the two site entry 
points. This allows the form to open to the entries, rather than creating a harsh 
edge.

Night projection and light - (Light)

Following from my early placemaking analysis and identifying safety as a key 
consideration, I began to look into how light could be incorporated into the 
design. After the mention of a projector in previous conversations, it sparked 
the idea to cast shadows using light onto the adjacent walls of the site. The 
intention here is to create two elements with the design; using perforations 
or something similar which during the day, will create dynamic shadows 
inside and around the pavilion. At night, the pavilion will project outwards, 
casting shadows and light around the site. Specifically at night, this is a way 
to enhance and incorporate lighting into the design as an architectural 
element. My intent for this feature is for the pavilion to be like a ‘night light’, 
and to provide warmth and safety to the site and the walkway/cycleway. This is 
especially important as the current bridge is not well lit at night.

Vision through form – (Surveillance)

Thinking about the interaction at ground level I began to think about how 
people will interact with the pavilion. It’s at this point I established a floating 
canopy idea. I wanted to keep the mass of the pavilion above head height. 
It keeps clear vision at public level and by doing so, allows people using the 
space to see and be seen in the space. This attempts to solve the issue of 
surveillance, again trying to make the space feel safe. By creating a deep 
canopy profile, it creates intrigue from a distance, aiming to attract the public 
to the space and keep them there.
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Early Form Generation Diagram

Orientation & Light/Projection

Fig.38 Early Form Generation Diagram Fig.39 Light Projection and Approach Diagram
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Perspective Render: Concept Form

6.5.2. Design Development
Once the form has been established the incorporation of materiality 
becomes significant to progressing the design. As mentioned in the ‘design 
parameters’ previously, factors such as lightweight, easy to transport and 
assemble began to question material choice. After discussions with Nuralite, 
the exploration of Structural Insulated Panels (SIPs), seemed appropriate. The 
build-up of foam between two layers of plywood creates a very strong, but 
much lighter material to work with. This in contrast to the extremely heavy 
LVL. These SIP panels provide an alternative solution in regards to structure, 
fabrication, and assembly that were not explored in the previous case study 
project.

Due to the simple form of the initial concept, it was a simple task to refine the 
mass and apply the SIP panel design strategy to the project. At this stage I 
began to focus on the design of the perforations that will create the internal 
and external shadows for the light theme of this design.

I began by exploring existing patterns that exist within the context of the 
site. I felt this is a simple way to begin incorporating the local context into 
the project. Here I explored and developed two main options. The first was a 
photo taken through the trees, and by creating an image using the positive 
and negative space, it can create an interesting natural pattern shape.

The same was applied to a photo of the Waikumete stream. Here I created a 
bump map that take the sunlight that hits the top of the flowing water and 
separates it into another pattern shape similar to the previous tree example.

Due to the already existing trees neighbouring the site, I feel it was 
appropriate to use the stream pattern for this project. This is because the 
pavilion sits much lower than the tree canopies and so at night with the right 
lighting you can look up through the trees exposing the pattern generated 
previously. The pavilion will project the stream pattern onto the walls below 
mimicking that current relationship between the stream and the trees.

 

Fig.40 3D Concept Render

Fig.41 Tree Based Pattern Fig.42 Stream Based Pattern
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Image placeholder

6.5. FINAL DESIGN OUTCOME

Render One: Main Street View

Fig.43 Resene Colours - Provided By Panuku

Fig.45 Proposed Design RenderFig.44 Renders Showing Resene Colours
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Render Two: Bridge View Render Three: Inside Pavilion View

Fig.46 Proposed Design Render Fig.47 Proposed Design Render
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6.6. PROJECT REFLECTION
Changes Due to Covid-19
At the beginning of this project, the intention was to work with Panuku to 
design and produce the intervention for the 5 Trading Place site. Due to 
Covid-19, Panuku’s needs, and funding, needed to be re-allocated prior to 
finishing this project. I still feel it important to discuss and reflect on the 
development of this site prior to the disruption from Covid-19 as it was 
a valuable learning experience that informs my design approach to the 
Henderson Placemaking Development.

The pavilion later went on to become a graffiti pavilion located in Avondale, 
Auckland. A Unitec Master of Architecture elective class developed the original 
5 Trading Place proposal to suit a new site that followed a similar placemaking 
response however to a different local, social, and cultural community. 

The pavilion eventually went on to become a graffiti pavilion, which 
responded to the local art community’s expression of creativity. This led to the 
development of the pavilion to become a blank canvas for six local creatives 
to paint the pavilion over a six-month period. This later went on to become 
eighteen months. This provided the opportunity for local artists to contribute 
to the regeneration of their own communities. 

What was learned and how did it inform the approach to the 
Henderson Placemaking Development?
Constraints working with others (Panuku)

There were definite challenges working with Panuku for this project. 
Throughout the design process the requirements for the pavilion were 
constantly adjusted. Initially the design could be made off-site and then 
delivered by truck to the site. The requirements then changed to where the 
pavilion was required to fit within a van, to then be delivered and assembled 
on site. Changes like this were difficult to work around. As discussed in my 
Futurebuild reflection, digital fabrication requires a lot of up-front planning 
and design. Once this process has begun it is extremely time consuming to 
constantly adjust the design. One design change can create a large knock-
on effect where I would need to update the CAD file, re-allocate the pieces, 
and cut lists, re-generate the cut files and G-code. During this project I 
have discovered, once you settle on a final design and begin the fabrication 
process, digital fabrication is not very conducive to large changes.

Critiques of the Current Design System

Initially 5 Trading Place was designed to be part of the Henderson 
Placemaking Project discussed in Chapter 7 of this document. This design 
was intended to be the first intervention, and would set the design language 
for the other interventions to follow. Due to the client, budget, material and 
other considerations the design became very restrictive. The pavilion also 
needed to be designed quickly in order to produce the pavilion within the 
timeframe required. This meant that the design did not reflect well on the 
other sites, and the cycleway as a whole. The SIP Panels and overall design is 
not a flexible solution. I believe it only works for its current proposal. 

This is what set the basis and lead to my formal design solution for the 
Henderosn Placemaking Project. 

Intentionally Left Blank
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7. HENDERSON PLACEMAKING DEVELOPMENT

Intentionally Left Blank
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CHAPTER INTRODUCTION
This chapter will first discuss the strategy and method for the design 
project in this chapter. It will then outline the design intent followed by an 
architectural proposal. Urban analysis will be explored through the “5 steps to 
making a place” process. The design development will be explored followed 
by the proposed design outcome for this chapter. Finally, there will be a 
reflection on the design that discusses the learning outcomes for this chapter.

7.1. STRATEGY AND METHOD
My strategy for this project is to create a modular design system that can be 
scaled up and down and adapted to house various functions to re-activate 
current public spaces and create a stronger connection between the 
Henderson suburbs and Henderson Central.

My method is to follow the “5 steps to making a place” to analyze and identify 
public points of interest within central Henderson which will connect to create 
a pop-up cycle/walkway connecting the surrounding suburbs through the 
urban center. The cycleway and the points along it will respond to contextual 
relationships, as well as site specific relationships and programmes which will 
inform the different architectural responses.

The interventions will have multiple scales and functions to test and produce 
multiple responses using a modular system as a proof of concept. The 
modular system will involve limited materials and be designed using digital 
fabrication methodologies and processes in response to early placemaking 
strategies. 

7.2. DESIGN INTENT
I intend to use digital fabrication methodologies in conjunction with 
placemaking principles to create a cohesive design strategy for a pop-up 
cycleway scheme for the Henderson area. I intend to define and design 
architectural interventions for each specific site whilst maintaining a cohesive 
aesthetic that will visually connect the interventions together. The determined 
interventions will be explored on an early placemaking basis, and will act to 
enhance, activate, or place-hold a given site within the overall scheme. These 
interventions will also respond and connect to the cycleway as a whole, further 
enhancing the overall proposal.

The formal design for each intervention will be based on a flexible modular 
system that can be scaled up and down, re-used and relocated, and adapted 
to meet the needs of different sites and contextual needs.

7.3. ARCHITECTURAL PROPOSAL
To design a pop-up cycleway through Central Henderson, as part of a 
placemaking initiative with Panuku Auckland Development. The design will 
analyze the Henderson area and establish points of architectural intervention 
for which the cycleway will follow. The interventions are to be modular, 
adaptable and identify and establish a sense of place in the given space.

7.4. URBAN ANALYSIS: HENDERSON
Step 1: Define Place and Identify Stakeholders.
Place: Henderson Central

Stakeholders: Panuku, Auckland Council, Local Creatives, and Local Business 
Owners

At the early stages of this project, I had discussions with Panuku, Waitakere 
Library, and Unitec Waitakere to gage general interest and goals for a 
potential placemaking project. The highlighted issues were providing 
opportunities for social interaction, to re-activate existing underutilized public 
spaces and provide potential opportunities for small business owners. 

Step 2: Evaluate Space and Identify Issues
After analysing the urban context, in conjunction with Panuku’s Proposed 
Development scheme I have determined various issues to consider for this 
project. 

Issues I have determined:

How can opportunities for social interaction be created?

How can people use existing underutilized spaces?

How can the surrounding suburbs be connected back to the Central 
Henderson facilities?

How can the proposal allow for interaction of all income levels?

Step 3: Place Vision
My proposal for the placemaking scheme is to design a pop-up cycleway for 
the Henderson area. 

Why a Cycleway?

•	 A cycleway can connect the surrounding suburbs back into Hender-
son Central.

•	 It can connect people to local amenities and facilities (Waitakere Li-
brary, Henderson Train Station)

•	 Provide alternative transport methods for those who do not have ac-
cess to a car.

•	 The cycleway will be connected via points of interventions that will 
support public and social interactions and re-activate existing public 
spaces. 

Following the exploration into Bernard Tschumi’s Parc De La Villette, I would 
like to use his three main principles to determine the scope and path of the 
cycleway. The three principles are points, lines, and surfaces.

Points: Each point will be a proposed intervention.

Lines: The line is the cycleway itself which will connect each “point”.

Surfaces: The surfaces are the sites surrounding each intervention (point).
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7.4.2.  Defining the interventions 
An architectural intervention, “is a physical intervention that, as a result 
of a project, proposes an architectural space generated on the basis of 
human intervention”38. It is important to determine the interventions first 
as they are the “points”, which will later inform the cycleway path (line), and 
surfaces.

It is important to define this project as a series of architectural interventions, 
as the size, scope, and programme for each site varies, and thereforee each 
site does not require the same solution or typology. Based on the previous 
research of early placemaking, it highlights the need for small, temporary or 
semi-temporary installations within a space to start to define a sense of place 
in a given area, before moving up to potentially larger and more permanent 
solutions. 

What are my criteria for the location of interventions?

•	 Publicness
•	 Accessibility (walking, public/private transport)
•	 Is there an existing site / space for an intervention?
•	 Does it already have a sense of “place” to develop from?

I began by looking at central Henderson for large public spaces, such as 
public parks, and public facilities. Using these locations, I began to determine 
two sites that could work as the start and finish for the cycleway. In order 
to narrow down which locations to use, I looked at patterns, clusters, and 
proximity to other locations to identify if a pathway naturally begins to 
form. Because I am trying to establish a walkway/cycleway I have begun to 
narrow down the locations within proximity to the urban centre. The parks 
in the southern locations are too far to walk, and there are not enough other 
significant locations to connect them back to the centre. 

This narrows down the start and finish locations to four sites; Henderson Park, 
Opanuku Reserve, Hart Domain, and Cranwell Park.

38  “Rita Pinto de Freitas: Hybrid architecture and infrastructure”, accessed 23 July 2021, http://quaderns.coac.net/en/2011/09/262-observatori-pinto/

Plan showing possible intervention locations

Fig.47 Intervention Analysis
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Zooming in towards the urban centre, I began to identify more locations 
that may be suitable for an intervention, as well as provide more points of 
connectivity along the cycleway. I analysed the Panuku’s “Unlock Henderson” 
development plan, to see where the planned developments are to occur, 
and the intended programmes for each site. This shows the importance that 
should be placed in certain areas for the interventions, as placeholders, or 
early placemaking attempts. To define and create a sense of place at these 
development locations, leading up to their eventual development. The 
interventions will allow for a place to be defined, or an attempt to successfully 
activate the space, and to allow for the future developments to learn from the 
early attempts and long-term assessments of what is successful and/or not 
successful at each intervention.

This can include sites in and around places like;

•	 Opanuku Reserve
•	 Henderson Train Station
•	 Main Street
•	 Ratanui Street
•	 Trading Place
•	 Falls Site (Carparks)

Based on Panuku’s development plan in conjunction with my own urban 
analysis I began to determine more possible intervention locations. 

Panuku’s Future Development Plan

Fig.48 Panuku Future Development Programme
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After establishing possible intervention locations, I began to assess the 
locations in terms of importance and impact within the space, in an attempt 
to identify which locations will provide the backbone for the cycleway. These 
locations are largely based on scale and publicness.

The significant locations identified are;

Henderson Park – Large public park within a walkable proximity to the urban 
centre and other possible intervention locations. This is a possible option that 
sits on the edge of the urban centre. This site could be a possible start/finish to 
the cycleway.

Henderson Train Station – A public transport hub for the local community 
and people travelling to Henderson. (Train & Bus)

Trading Place – Waitakere Library and Unitec Waitakere Campus are 
significant public entities within Henderson. 5 Trading Place is within close 
proximity to both, and can provide an external public space that represents 
both of these entities whilst also activating an underused council space. 

Main Street – Is Henderson’s urban centre, and thereforee fitting to be 
the cycleway centre also, as an attempt to integrate the cycleway into the 
urban fabric. This is also a good central point to help determine the other 
interventions within walking/cycling distance 

Cranwell Park – Another large public park, with a similar relationship to the 
Henderson area as Henderson Park. A possible start/finish location that sits on 
the outer edge of the urban centre.

Hart Domain - Another large public park, with a similar relationship to the 
Henderson area as Cranwell Park. A possible start/finish location that sits on 
the outer edge of the urban centre.

Further analysing the urban fabric, I attempt to establish a site for the start 
and finish of the cycleway. As mentioned previously, the park locations 
determined are close to the edge of the urban centre, where the suburbs 
begin to meet the urban centre. This is an ideal location for the cycleway 
to start as it caters towards the local community in an attempt to begin to 
include the sub-urban residents. For the local community, and daily visitors 
using public transport, the Henderson Train Station will be a site already 
established along the cycleway.

Determining the start and finish sites for the cycleway, I narrowed it down to 
three sites;

•	 Henderson Park
•	 Cranwell Park
•	 Hart Domain

Based on the patterns emerging from the urban analysis, it seemed logical 
to make Henderson Park and Cranwell Park the start and finish sites for the 
cycleway. Compared to Hart Domain, the other two parks were slightly closer 
to the urban centre whilst also connecting to more potential intervention 
locations.

With the start and finish sites having been established, the remaining sites, 
Henderson Train Station, Main Street, and Trading Place will be key sites that 
connect along the pathway.  

Possible Intervention Locations

Fig.49 Diagram Possible Intervention Locations
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7.4.2.  Defining The Remaining Interventions
Walkability 

Based on the information in the article “Principles of Walkable Cities”, Dan 
Burden broke down three main segments in which urban design should be 
scaled to. These were, 1/8th(125m), 1/4th (250m), and 1/2 (500m) mile distances39. 
These dimensions indicate the distance that should be walkable between 
particular amenities. I went with the median distance to see how many 
interventions are within the 250m radius around the three main Henderson 
points (start, urban centre, and finish). I also used this method to identify 
the scale, placement and walkability of the trail that may connect all the 
interventions together.

Stage One is the planned development of ‘new’ interventions into the urban 
fabric. This is for the design and implementation of the nine sites shown in the 
plan, as a means to establish the cycleway within the urban fabric.

Stage Two outlines existing public facilities that do not have their own 
intervention, but are still connected to the cycleway. Instead these sites will 
look at integration into the cycleway after stage one is complete

39  “Principles of Walkable Cities”, by Dan Burden, accessed August 12 2019,   https://walkablestreets.wordpress.com/2005/08/18/principles-of-walkable-communities/

Intervention Walkability

Fig.50 Walkabliity Diagram
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5.4.3  Intervention Sites
1. Henderson Park
2. Corban Estate Arts Centre
3. Opanuku reserve
4. Henderson Train Station
5. Main Street
6. 5 Trading Place
7. Falls Carpark
8. Cranwell Park

 

Proposed Henderson Cycleway

Fig.51 Proposed Cycleway 
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7.5. DESIGN AND DEVELOPMENT
7.5.1. Modular System Design
Why Modular?

Continuing from what I learnt from the 5 Trading Place Project I feel 
developing a modular system will solve many of the problems I faced when 
trying to develop my original 5 Trading Place design to the other cycleway 
sites. A modular system will simplify the design process, create certain 
parameters with which the designs need to be derived from as well as 
creating one cohesive design language. This design language will visually 
connect all the sites along the cycleway, making multiple individual projects 
feel like one large cohesive one. I believe an approach like Sou Fujimoto, to 
design a flexible system that can be scaled up and down, and adapt to various 
briefs whilst also maintaining a cohesive and recognizable aesthetic. This 
cohesive aesthetic will act similar to Tschumi’s follies, however I will be using a 
design system rather than a specific architectural style. 

How I developed my modular system?

To start developing a modular system I first developed some guidelines with 
which to drive the design process. 

1. Limited Variation of Pieces

The main design driver was to limit the number of different pieces used 
to make these designs. By limiting the pieces, it would allow for the mass 
production of similar elements that can easily be produced and assembled. 
This method would also provide cross compatibility between different designs 
that will later be developed from this system.

2. Scalable 

The system needs to allow for the scalability of designs that can be derived 
from the system. As the sites are yet to be developed the requirements will 
vary from site to site, therefore it is important for the outcomes to be able to 
scale up and down. This also includes the option to switch in and out different 
materials, if and when required to meet design and structural considerations 
that may arise from the scaling of design outcomes.

3. Compatibility with Standard Construction Materials

The pieces need to fit within dimensions of standard building materials, 
thus creating a feasible means to easily acquire and produce the materials 
required to carry out this project.  

With these starting parameters I can begin to develop a system. As this 
system develops, I will add new contextual parameters to refine the design.

Initial Design and Development
My initial response, based on the previous parameters, was to create a 
panelised system. By restricting the number of components, I wanted to take 
a “Lego” approach, where I can assemble and arrange a limited number of 
pieces to create various forms. I first went back to my initial research in digital 
fabrication design methodologies; folding, forming, contouring, sectioning, 
and tessellating. The following concepts are the result of exploration and form 
finding using only two main design elements. These designs generally follow 
the “folding” approach to digital design. 

Fig.52 Modular System Early ConceptFig.53 Modular System Developed Design
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Final Development of Modular System
Public projects within the New Zealand context are rarely temporary. 
Government bodies such as Panuku and the Council rarely want to spend 
funding on temporary public spaces, but instead focus on more permanent 
solutions or multiple use. Because of this I wanted to refine the system to 
allow the flexibility to adapt, to be temporary or permanent, and the ease to 
erect, disassemble and relocate if and when required. 

Just like what happened with the 5 Trading Place pavilion, which was then 
redesigned and relocated to Avondale, and after its life cycle in Avondale will 
likely be relocated once again. I want to allow for a similar scenario for some 
of the interventions along the cycleway. Due to the large scale planned future 
development of the Henderson area, some of the cycleway sites will eventually 
be replaced, and thus could be relocated and re-used elsewhere. 

During this stage I begin to explore and predict the lifecycle of the potential 
interventions to refine the design solution. My design development begins to 
explore the following questions:

How is the design constructed, whether prefabricated or assembled 
on-site?

Due to the limited pieces that drive the designs, the designs can be 
prefabricated off-site, and then delivered to site as manageable pieces. 

How does the design respond to vandalism or damage?

The design has been developed to allow for easy swapping of broken or 
damaged pieces. The modular system allows for spare parts to be stored or 
fabricated in the even anything is damaged or broken

What is the difficulty level for assembling or repairing the designs?

Designing the system with few pieces will allow for simple assembly or repair 
of the designs. 

Can the Community have any Design Input or Control?

There could be an opportunity to give small scale models of the modular 
pieces to arrange in anyway they deem fit. Viable solutions could be used and 
incorporated into the solution.

The answers to these questions formulate the final development of the 
modular design system.

Applying the System to the Cycleway
The sites and site-specific requirements the following proposals are the results 
and application of the modular design system to meet the requirments of site 
specific briefs and requirements..

Intentionally Left Blank
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7.6. FINAL DESIGN OUTCOME
This is the proposed urban design scheme for Henderson Central, 
highlighting the overall cycleway proposal, the individual interventions, and 
sites.

Site plan with 3D models

Fig.54 Proposed Cycleway
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1. Henderson Park Site 

Fig.55 Henderson Park Site Plan

1. Henderson Park
Site Specific Proposal

Henderson Park marks the first/last site along in the urban scheme and 
therefore marks the threshold onto the cycleway which became a large 
driving factor for the formal design. The design is intended to be a matching 
“brother, sister design” with Cranwell Park. This will create a clear visual link 
between the first and last sites on the cycleway.

The inclusion of bike storage integrated into the design, provides spaces for 
local citizens that do not have access to bikes, to pick up or drop-off ride share 
bikes to use on the cycleway. 

Another function of the design is to house a seated resting area, for those 
wanting rest or light shelter, especially for those who are ending their 
cycleway journey.
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2. Corban Estate 
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2. Corban Estate Arts Centre
Site Specific Proposal

Corban Estate Arts Centre has cultural and local art, as well as makerspaces 
for local creatives. Across the road is a local skatepark decorated with local 
graffiti. Various discussions with local stakeholders and myself believe it 
would be suitable for the relocation of the Avondale Graffiti Pavilion to the 
Corban Estate Arts Centre at the end of its life. This is a fitting location for the, 
what was, 5 Trading Place Pavilion still be located as part of the Henderson 
Placemaking Development.

Here the pavilion can continue to promote local artists within the community, 
and provide the opportunity to contribute to the development places. 

Fig.58 Corban Estate Site Plan
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3.Opanuku Reserve 3. Opanuku Reserve
Site Specific Proposal

I proposed pod like seating for this site. The pods face two orientations, one 
towards the playground, and the other facing the cycleway path. Here the 
pods provide a place to sit and rest. For parents to sit and watch their kids, or 
cyclist to take a break.

Due to the nature of the reserve I wanted to propose a small-scale proposal 
that had minimal affects on the site. Here there is the opportunity to place as 
many or as little “pods’ onto the site as required. The pods also act as a visual 
marker for the continuation of the cycleway. 

Fig. 61 Opanuku Reserve Site Plan



102 103Fig. 62 Opanuku Reserve Design Render Fig. 63 Opanuku Reserve Design Render
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4. Henderson Train Station Bridge

Fig. 64 Henderson Train Station Site Plan

4. Henderson Train Station
Site Specific Proposal

Henderson Train Station is a key site for this proposal. It was imperative 
that the cycleway connected into the train station. This proposal provides 
alternative transport to the train station for those who commute via bus 
or train. An intervention located here also provides visitors by train, a visual 
connection to the cycleway, which can spark interest and use.

For this site I proposed two interventions. The first, is new bus stops designed 
based on the modular design system. This will provide Henderson with 
their own unique style of bus stop. This is a smaller scale proposal that can 
be fabricated and placed early in the development of the cycleway. Like 
many of the interventions, more bus stops can be added later based on the 
successfulness of the current proposal.

The second proposed intervention is the cycleway bridge. This proposal is 
a long-term higher investment intervention. This is a proof of concept of 
the scalability of the design system. Currently the cycleway has no seamless 
transition over the train tracks. Based on the success of the placemaking 
proposal there is an opportunity to add some permanence to the cycleway. 
The bridge removes the friction of use created by the train tracks, whilst also 
creating an architectural landmark unique to Henderson.



106 107Fig. 65 Cycleway Bridge Design Render Fig. 66 Cycleway Bridge Design Render



108 109Fig. 67 Bus Stop Design Render Fig. 68 Bus Stop Design Render
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5. Main Street
Site Specific Proposal

For this site I wanted to integrate the proposal into the existing urban fabric. 
Rather than creating something stand-alone I wanted to tie the existing 
context into the cycleway.

I propose a new canopy for the Main Street shop fronts. This canopy is a 
quintessential design element of New Zealand small-scale commercial 
streets. The canopy will link the existing buildings together, and create a visual 
path for the cycleway to follow. 

5.Main Street

Fig. 69 Main Street Site Plan



112 113Fig. 70 Main Street Design Render Fig. 71 Main Street Design Render
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6. 5 Trading Place

Fig. 72 5 Trading Place Site Plan

6. 5 Trading Place
Site Specific Proposal

For 5 Trading Place I wanted to develop from the existing ideas explored 
in chapter 6 of this research. I aimed to create a pavilion like structure that 
provided seating, light shelter, and played with the idea of light.

My solution was an interconnected structure that formed a man-made 
canopy. This tree like inspired design with overlapping elements create 
interesting shadows during the day. The “truck” like structure has lighting 
tubes surrounded by pattered glass, which turn on at night and project 
outwards over the site and adjacent walls, acting as a guiding light for the 
cycleway after dark.
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7. Falls Site 7. Falls Site
Site Specific Proposal

The existing falls carpark is designed to be a market-like design. The intention 
was to design a canopy structure that can house containers which can be 
used as low-cost small-business spaces. This will provide the opportunity for 
low-income creatives or professionals to have somewhere to sell their goods. 
This would provide an affordable solution for retail spaces within the local 
community.

The intention is for this site to grow over time. Extending the canopy 
and adding more retail containers as the proposal increases interest and 
engagement.

Fig. 75 Falls Carpark Site Plan



120 121Fig. 76 Falls Carpark Design Render Fig. 77 Falls Carpark Design Render
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8. Cranwell Park 8. Cranwell Park
Site Specific Proposal

Much like Henderson Park, Cranwell Park is the last site on the cycleway. It is 
the threshold for the eastern suburbs onto the cycleway. A similar treatment 
has been applied to this intervention. 

It houses a space for the pick-up or drop-off of bikes for those who don’t have 
their own, as well as a place to sit and rest after a long ride.

Fig. 78 Cranwell Park Site Plan



124 125Fig. 79 Cranwell Park Design Render Fig. 80 Cranwell Park Design Render
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Step 4: Short Term Experiment and Management
Because this is a research project, this proposal is a theoretical response. 
For Step 4 to making a place. I have designed and staged some of the 
interventions that can show the potential of scalability based on whether a 
specific space is successful or not.

The “vision” I have proposed involves a staged rollout of the urban strategy. 
Early placemaking looks at establishing place using small scale, temporary 
solutions, which can later be developed upon. My proposal for the scheme is 
to use a staged rollout. After the implementation of each stage, the current 
scheme would be evaluated, and developed accordingly before rolling out the 
following stages. 

For this step in the process, I was required to make various assumptions based 
on the successfulness of the scheme and from those assumptions I have 
formulated the subsequent stages. The following projects highlight the ability 
to add, extend, scale-up or down to adapt to the local response of the scheme. 
Less popular interventions can be disassembled and replaced by new 
solutions. Because the system is modular the same pieces can be relocated 
and added on to other successful interventions to make them larger or to add 
more sections.

Henderson Train Station (Bus Stop)

Fig. 81 Bus Stop Stage 1 (1 bus stop) Fig. 82 Bus Stop Stage 2 (1 More Bus Stop  
 and Public Toilets)

Fig. 83 Bus Stop Stage 3 (1 more Bus stop)
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Falls Carpark

Fig. 84 Falls Carpark Stage 1 (Containers Placed) Fig. 85 Falls Carpark Stage 2 (Canopy Shelter) Fig. 86 Falls Carpark Stage 3 (Additional Containers Placed)

Step 5: Ongoing Re-evaluation and Long-Term Improvements
Similar to step four, it is difficult to manage and re-evaluate a theoretical 
project. In its place I have proposed a permanent solution to support, 
strengthen, and embed the cycleway into the urban fabric, on a basis that the 
overall urban proposal is successful. 

For this step I have proposed a cycleway walk/cycle bridge. This bridge is a 
large permanent proposal which provides a smooth transition over the train 
tracks. Currently the main access across the train tracks is through Henderson 
Train station. This may be suitable for pedestrians, however for cyclists this 
is a very cumbersome access route. The main access is via stairs, which will 
require cyclists to carry their bike up a series of stairs, walk over the bridge, 
and then descend the stairs on the opposite side. To enhance and strengthen 
the cycleway I want to remove the friction caused by the train station and 
train tracks by creating a dedicated walk/cycle bridge near the existing train 
station. Once the early stages of the cycleway have been established, I aim to 
remove any possible friction, which will promote use and social and public 
engagement. 

I have also included a possible future “Henderson Studios” extension for 
the current proposal. This would provide the addition of more potential 
attractions as well as connecting a new suburban area onto the main route. 
This could potentially be implemented in the future based on the success and 
engagement of the current proposal.

Fig. 87 Cycleway Bridge Render
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Fig. 88 Future cycleway Expansion Plan

7.7. PROJECT REFLECTION

Throughout this research I have developed a wider understanding of the 
relationships between placemaking and digital fabrication. I believe I have 
created a flexible design solution that can be used for various placemaking 
needs. The cycleway aims to connect local suburbs to the wider Henderson 
community, whilst providing multiple points of interest to spark social 
engagement.

The modular system provides a practical and efficient solution to early 
placemaking interventions, which also allow for customization and 
personalization for a given community. The system is light, easy to assemble, 
can be fabricated on or off-site, and has the ability to grow or shrink based 
on community engagement. The modular system also allows for a cohesive 
design language that visually connects each intervention together, further 
strengthening the “points” to follow along the cycleway. I believe this would 
be a more successful strategy compared to basic planter boxes and benches 
plonked on a site.

I have proposed various designs for this project however, it has been more 
about creating a flexible solution that can be designed and adapted with the 
community. I have come to realize the designs highlighted are just a proof 
of concept that show the diversity and potential applications of the design 
system. It showcases the different forms, scale and functional diversity created 
with a handful of different components. 

A large factor for placemaking strategies is the collaboration and community 
driven development. I have learned throughout this project that the 
intervention designs put forward may fail if unable to be made “their own” 
by the local community. My proposal does incorporate specific customizable 
elements which can be designed, and implemented with community 
input. However, the interventions themselves for this research has been 
designed primarily by the designer. At the very least this proposal provides 
the opportunity to get the community involved, engaged, and contribute to 
further discussion of change. Early implementation of public development 
allows citizens to begin to see change, where maybe they previously thought 
would never happen. An increase in civic trust can facilitate engagement and 
new community development strategies.

To continue development of the design, I believe it would be important to get 
community involvement and feedback. Without their feedback it could lead 
to a placemaking scheme that doesn’t reflect the values of the community. 
This could cause gentrification which is one of the main criticisms of 
placemaking developments.
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7. CONCLUSION
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This the purpose of this research is to examine digital fabrication 
methodologies and the role it plays in the production of placemaking 
interventions, through literature, precedence studies, and various design 
outcomes. 

Placemaking has the potential to play an important role in the development 
of local communities. It provides the opportunity for private bodies to facilitate 
the growth and development of local communities, by local communities, in 
a way that reflects their unique culture and values. Early placemaking plays 
an important role to gain civic trust, and to test, and develop design solutions 
using small-scale temporary projects. These “quicker, lighter, cheaper” 
solutions showcase active development within local communities, sparking 
civic trust and social engagement. These projects also provide opportunities 
for economic growth and a sense of identity within local neighbourhoods 
and communities. These solutions act as placeholders prior to larger more 
permanent development schemes, and can facilitate large developments 
that are reflective of the community.

With accessibility of digital tools, digital fabrication provides the opportunity to 
produce bespoke architectural solutions using standardized easily accessible 
materials. Digital fabrication methodologies allow a more direct connection 
between the designer and the materials, allowing for greater control over the 
design process. In the case of the Henderson Placemaking Development, 
digital fabrication methodologies facilitated the design of a flexible modular 
design system which could adapt to various forms, scales, and functions.

This research has identified that early placemaking strategies help define 
local urban and contextual issues, and aim to engage with communities to 
facilitate change in given community. This approach highlights issues and 
ideas with which the proposal will follow. Digital fabrication methodologies 
provide a functional design solution to producing early placemaking 
interventions that respond to the local urban and contextual ideas outlined 
during the placemaking process. 

I believe there is a lot more to be explored within this area. Especially within 
the New Zealand context, with so many diverse cultures and communities, 
what can we do in the meantime to create better places?

Intentionally Left Blank
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Schröpfer, Thomas. “The Future of Material Design”, in Material Design, by 
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