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Michaela Sheahan, HASSELL

MAKING DESIGN RESEARCH HAPPEN
Experiences of a Practice-Based Researcher

Not many people do what I do. I am 
a full-time researcher in a large design 
practice. Most design research is 
undertaken part-time by practitioners 
between projects, or by academics 
with (or sometimes without) links 
into practice. My privilege brings a 
responsibility to further the cause 
for research in practice. Designers 
understand the benefits of research, 
but very few are able to deliver it on 

an ongoing and consistent basis. Time and 
money are the major barriers, amongst 
many others. With a little patience and 
creativity, sometimes these hurdles can 
be overcome. This paper explores the 
benefits and challenges of a range of 
research models HASSELL has used 
over recent years, and how we have 
disseminated the findings to relevant 
and receptive audiences.

As one of the fastest growing urban 
regions in the Western world, Melbourne 
is implementing extensive renewal 
projects to cope with its surging 
population. The Docklands precinct, 
for example, represents the current 
trend of developer led master planning 
and urban design which transforms 
prominent brownfield sites into high 
density residential and commercial zones. 
However, this renewal methodology, 
which is successful in alleviating 
growth pressures, is often criticised 
for disregarding the temporal and 
ecological attributes of the extensively 
modified urban landscape. Rather 
than celebrating disturbed ecological 
conditions through design, the qualities 
that define Melbourne’s brownfield sites, 
such as emergent plant communities, 
contaminated soils and ruined buildings, 
are routinely substituted by static 
pocket parks and streetscapes. While 
landscape architects have limited agency 
in influencing government backed 
developers, they have great capacity in 
proposing alternative renewal schemes 
that foreground temporal change and 
modified ecological processes 
through design.

This paper reflects on an outcome from 
a recent RMIT design research studio
that focused on E-Gate, a brownfield site, 
which explored the agency of landscape 
architects in addressing the real-world 
challenge of Melbourne’s urban growth. 
Significantly, this studio critiqued the city’s 
existing renewal approach by harnessing 
E-Gate’s disturbed ecosystem to offer 
a speculative proposition grounded in 
ecological thinking. The studio utilises 
advanced computational simulation 
programs to evaluate relationships 
between E-Gate’s topography, water 
currents, emergent plant growth and 
contaminated soils. The outcome, 
which includes a phased master plan, 
balances the competing forces of 
renewal and growth by foregrounding 
the performative qualities of E-Gate’s
modified ecosystem. Arguably,
this approach presents an evolved 
methodology for the planning and design 
of Melbourne’s brownfield sites which 
hasimplications for future landscape 
and urban design projects.

Brent Greene, RMIT University

DESIGNING MELBOURNE’S
 E-GATE BROWNFIELD

A novel urban renewal strategy 
foregrounding ecological performance and toxicity.
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This report discusses a practice-based 
research project that investigated how
the design of objects, systems, and 
processes for clinical access to veins 
could improve safety, hygiene, and 
patient experience. 
Venous access devices such as peripheral 
intravenous catheters and cannulas
play an important role in patient 
management. They are inserted to allow
intravenous administration of complex 
drug treatments, blood products, and
nutritional support without the trauma 
associated with repeated needle 
insertions. Current systems, processes, 
and procedures for venous access in
health care settings are sub-optimal. 
One in three intravenous devices stop
working or fall out during use, yet there 
is limited understanding about why these
devices fail. These factors, combined 
with clinicians’ lack of knowledge of best 
practices, procedures, and products 
results in significant health system costs 
unnecessary pain for patients, and 
increased risk of medical complications.
Our design challenge was to develop a 
venous access system that improved
accuracy, simplified procedures, and 
reduced infection and waste. To 
understand complex issues holistically and 

to discover design opportunities, we
used a human-centred design 
methodology to identify, synthesise, and 
visualise people’s motivations, tasks, and 
interactions around venous access use in
clinical settings. Findings were mapped 
and integrated with existing knowledge
about venous access through highly 
participatory processes that engaged key
stakeholders, and reflected their 
experiences and aspirations. Following 
this phase, the creative techniques of 
discovery, such as drawing, prototyping, 
and iterative testing generated insights 
and unexpected connections that are at 
the heart of innovation.
The designed system addressed venous 
access procedural accuracy, staff
education, environmental sustainability, 
patient experience, device efficiency
(certainty), and hygiene. It proposed a 
suite of products, technologies, and
procedures to promote a more efficient, 
less invasive, and safer venous access
experience. 

Mark Armstrong, Richard Morfuni and Eden Potter, Monash University

ALONG THAT VEIN
Redesigning the experience of clinical intravenous access

The need for a greater diversity of 
housing options in Australia continues  
to escalate, as our major cities 
simultaneously contend with 
unprecedented rates of growth, 
changed modes of living and a fledgling 
mainstream housing market. Shared space 
is emerging as a lynchpin for delivering 
dwelling alternatives to the unsustainable, 
inflexible, and cost-prohibitive 
development models that dominate 
Melbourne’s housing supply. For example, 
shared amenity and services in higher
density housing can increase the quality 
of urban redevelopment outcomes and
decrease the ongoing cost of living for 
residents. Yet many of the benefits 
achieved through the design of shared 
domestic spaces are not permissible 
under current planning regulations. 
Similarly, service efficiencies delivered at 
a collective-level are not easily achieved 
in a mainstream housing market geared 
towards individual ownership. New 
possibilities for sharing personal assets 
have come about with the advent of 
the global Sharing Economy. However 
these digital infrastructures are having 
unintended social and physical impacts 
for urban housing. The success of 

home-sharing platforms like Airbnb, for 
example, is diminishing the locational and
financial choices available to Melbourne’s 
long-term renters.

This paper brings together a range of 
design research that explores the design 
opportunities and challenges of shared 
domestic space undertaken by academics
at Monash University. Operating 
across the scales of room, building, 
neighbourhood and metropolis, the 
authors demonstrate how speculative 
design and spatial analysis inflect on the 
social, financial and policy frameworks 
that underpin residential development 
outcomes in Melbourne. The body 
of work spans doctoral research, 
commissioned research, competitive 
grants and built projects. Together, 
the projects suggest how digital 
infrastructures could be instrumentalised 
through spatial design to positive 
effect, supporting a greater diversity 
of dwellings, new kinds of shared 
interactions and potential policyformation
to steward Melbourne’s growth towards 
9 million people.

Lee-Anne Khor, Jacqui Alexander, Nigel Bertram, Monash University

SHARED SPACE IN CONTEMPORARY HOUSING:
design research experiments towards  

a more resilient Melbourne
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Design Robotics is a program of 
research that places design and its 
processes and thinking at the forefront 
of robotic research to enable design-led 
manufacturing. This paper presents two 
cases of built works created by Brisbane
based UAP Company (Urban Art 
Projects). UAP is a global manufacturer of 
urban artworks and architectural facades. 
The QUT Design Robotics research 
group and RMIT are collaborating with 
UAP on an Innovative Manufacturing 
Cooperative Research Centre (IMCRC) 
funded project (2017-2022). These 
cases are part of the Design Robotics 
Open Innovation Network that has 
been established to share the outcomes 
from projects with industry. This paper 
addresses the question, How can open 
innovation be employed as a strategy for 
architectural innovation within a design-
led manufacturing organization?
In response to the research question, the 
cases are examined through the
theoretical lens of ‘Open Innovation’, 
which describes how an organisation can

purposively manage inward flows of 
external knowledge, and outward flows 
of internal knowledge to increase its 
ability to innovate in line with its business 
model (West & Bogers, 2014). The 
manufacture of the two cases employed 
an open innovation strategy to explore 
the potentials of advanced manufacturing
technologies in collaboration with 
external partners. As a methodology, the
researchers follow a case study strate gy 
by co-locating within the industry partner
to do on-site observations and findings. 
The cases are unique in that they reveal
an account of the internal know-how and 
decision-making processes required to
integrate advanced manufacturing 
technologies into established workflows 
as part of the innovation process 
These built works demonstrate novel 
approaches to integrating robotic 
systems and virtual reality into the 
ideation, communication, design 
development, and manufacture 
required to deliver each project.

Glenda Caldwell, Jared Donovan,  Muge Fialho Leandro Alves Teixeira 
 and Liz Brogden, Queensland University of Technology

FROM OPEN INNOVATION TO 
DESIGN-LED MANUFACTURING
Cases of Australian Art and Architecture

This paper explores an ecological 
view of citizen participation within the 
architecture of post-disaster housing 
reconstruction. Studies of participation in 
disaster recovery stem from such fields 
as planning, community development, 
and social work, where the literature 
alludes to membership in the ‘institution’ 
of architecture and the potential of the 
built environment to bring about equality 
and social justice. These concerns are 
particularly relevant to post-disaster 
housing reconstruction given politicisation 
amidst increasing scale, complexity, and 
urgency that characterises design process. 
However, studies of participatory 
design in this field tend to overlook the 
significance of environmental and material 
contexts, thus opening opportunities for 
more holistic understanding. In particular, 
this paper will draw from critical theory 
in architecture and design anthropology 
to propose that citizen participation 
in design within post-disaster housing 
reconstruction can be re-framed as an 

‘ecology of creative practice’, in which 
cultural, institutional, moral, material, and 
environmental forces converge. Here,
users are regarded as architects in their 
own right. Their architectural practice 
serves as a metaphor for carrying on with 
life and political participation merges with 
the intimate tactics of inhabitation. This 
paper will discuss an example -a “scene 
of practice”- from housing reconstruction 
after Typhoon Haiyan in the Philippines 
to illustrate this ecological perspective. 
In doing so, this paper will suggest 
methodological principles to consider 
when designing research along this line 
of inquiry. The larger aim is to contribute 
to dialogue between academics and 
practitioners in humanitarian design and
disaster management by showing how 
participation in post-disaster housing
reconstruction unfolds as decisions 
framed by the unique bureaucracies of 
the field entangle with the creativity and 
anxiety of dwelling after catastrophe.

Pamela Gloria Cajilig John Fien and Leila Irajifar, RMIT University

RESEARCHING CITIZEN PARTICIPATION  
WITHIN THE ARCHITECTURE OF POST-DISASTER

HOUSING RECONSTRUCTION
Towards a methodology rooted in ‘ecologies of creative practice’
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This paper investigates the nature of 
design research in an applied context 
by reflecting on the authors’ own 
experiences conducting doctoral 
projects with industry partners. It is 
hoped that with the rising importance of 
engagement, outreach and impact within 
academic research, these reflections 
are of interest to other researchers 
operating in a design research framework 
with industry-engaged projects. The 
need for discussion of the implications 
of design research within an applied 
context has been fuelled by a recent push 
in academia for collaborative projects 
with industry. Recent CRC, CRC-P, ARC 
ITTC and Linkage grants reflect this 
drive towards industry-led and industry-
engaged research, however many of 
these projects are predominantly led by 
STEM (Science, Technology, Engineering 
and Mathematics) related disciplines. 
While STEM based case-studies illustrate 
the challenges and success factors 
of the Industry-University research 
model, design research is a “young 
emerging field” and its use, implications 
and opportunities are therefore less 

understood.1 This paper offers a different 
perspective, unpacking the complexity 
of academic relationships with industry 
featuring design research as a primary 
mode of knowledge production.
A productive relationship with industry 
has the potential to strengthen a research 
project and contribute to research 
relevance and impact. Insights gained 
from the authors’ own doctoral work, 
carried out with a variety of industry 
partners within the architecture and 
construction fields are used to frame 
a discussion about the value of design 
research in this context. While the 
sample size of this paper is not 
extensive, it provides a foundation for 
future research incorporating a larger 
group representative of both researchers 
and industry partners. In this positioning 
paper, a critical reflective practice 
methodology is used to speculate on 
the nature of applied design research, 
approaches to scope definition, the 
importance of building trust, and the 
value of the client-architect 
relationship analogy.

Ivana Kuzmanovska and Alexandra McRobert, Monash University

REFLECTIONS ON APPLIED DESIGN RESEARCH
A Tale of Two Theses

This paper discusses the application of 
design approaches and methodologies to
address an urgent need for appropriate 
and effective visualisation and modelling
tools in the Sydney Children’s Hospital 
Network (SCHN). This project
investigates how codesigned 3D printing 
systems, workflows and 3D print
material composites and can improve 
understanding of bone tissue formations
and deformations in children and infants. 
Data visualisations are crucial for
scientific discovery, data analysis and 
knowledge exchange between experts
and general audiences. Until recently, 
visualisations of bone tissue formations
had been constrained to screen-based 
imagery or laboriously handmade 3D
models. (Ploch, 2016.) Significant 
visualisation advances have come through 
the application of new technologies from 
other fields such as the gaming industry
and the military, including virtual and 

augmented reality, while 3D printing first
developed for manufacturing, offers 
physical and material understandings of
data. Despite these advances they do not 
meet the complex needs of paediatric
orthopaedic researchers.
 The design team addressing this project 
have focused on a co-designed approach 
to meeting the needs of the hospital and 
computational design and 3D printing 
fabrication methodologies for 
system-inherent capabilities for accurate
and repeated transfer of numeric data to 
3D form and shape. The team also
builds on the extensive uptake of 3D 
printing as a prototyping technology 
within a design context where 
researchers have developed innovative 
workflows and materials. These design 
skills are being deployed in this project to 
customise the systems and materials to 
suit the needs of clinicians.

Kate Dunn, Blake Cochran, Matthias Haeusler and Tegan Cheng

DESIGN IN PAEDIATRIC HEALTHCARE
Rethinking 3D Printed Models of Paediatric 

Orthopaedic Data Using Design Approaches



13
real material ethereal real real material ethereal real

This research seeks to bridge a perceived 
gap of representation and comprehension 
between the scales of the geology 
of the territory and that of human 
habitation. The various elements that 
make up a landscape have always acted 
as shelter to civilisation, and geological 
features in particular often held a key 
role. Factors such as small populations, 
the limits of building technologies, mild 
climates, or nomadic lifestyles made 
suitable local geological features a viable 
choice. Despite such a close relationship, 
and the dominance of geology in our 
environments, the geological scale 
remains abstract in modern literature and 
thought, whether in size, materiality or 
timescale, from its solid strata to its
eroded form (Montgomery 2007). 

Through the recent consolidation 
of spatial digital geological models in 
Australia and elsewhere, it is now 
possible to spatially represent the geology 
of a territory with surface details such 
as habitation. The Seamless Geology 
project of NSW in particular allows 
new opportunities to understand the 
geology of the territory (Phillips 2015). 
The surface features have been captured 
through the application of terrestrial and 

aerial photogrammetry, which captures 
the nature of the geological textures 
and environmentally exposed state. The 
technical aspects of conversion, synthesis 
and visualisation are a key part of this 
research. 

A scanning technique has been applied 
to a case study site, in order to propose 
application to a site in NSW: Landscape-
architectural remnants and survey in the 
Bavona Valley, Southern Alps, Ticino, 
Switzerland, for possible applications 
at the Baiame Cave, Milbrodale, New 
South Wales, Australia, a heritage listed 
Wonnarua site in the Hunter Valley. 

There exists a wealth of anthro-
archeoogical research in a similar 
technical vein, which often stops short 
of a contemporary statement on the 
human-geological scale interface. Through 
the juxtaposition with various research 
expeditions to the Nawarla Gabarnmang.
There is clear significance of this 
research to a greater understanding of 
the geological scale and its relation to 
habitation, as well as resource extraction
within contemporary themes of the 
anthropocene. 

MULTI-SCALAR GEOLOGICAL  
MODELS OF SHELTERS:

Developing Techniques that Connect the  
Geological scalewith Human Habitation

In this article I propose ‘designing for 
revaluing’ as a design research and 
practice framework. Designing for 
revaluing offers a way to address design 
responsibilities and explore the potential 
of intervening at the end of cycle of 
things, by challenging disposability and 
obsolescence and by interrogating the 
unsustainable consequences of the 
continual celebration of ‘innovation’ 
and ‘brand new’ design. I draw on a 
practice-based design research done 
from 2014-2018 at an op-shop (charity 
shop) in Melbourne (Australia), which 
was framed by a theoretical and 
practical approach combining Design 
Anthropology, Participatory Design 
and Everyday Design. In this second-
hand context, I developed everyday 

practices of designing with volunteers 
oriented to revaluing things at positions 
of devaluation - beyond use and beyond 
design studios - for re-commercialization 
and reuse. Designing for revaluing 
uncovers socio-material values that divert 
used things from becoming waste, and 
a series of practices that contribute to 
circular economies. As a design practice 
design for revaluing is determined by 
conceptual principles of contingency, 
improvisation and ethnographic 
participation, and led by embedded design 
methods of open-ended prototyping, 
and video conversations as interventions. 
In summary, the paper illustrates how 
everyday designing for revaluing can 
position the idea of grave-to-cradle into 
the context of design for sustainability. 

Melisa Duque, Monash University

DESIGNING FOR REVALUING:
From Grave to Cradle

James Melsom , University of Technology, Sydney
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There is something of a cautionary 
oxymoron with ‘Double Edged’. The 
twelvepiece set poses as a museum 
collection, artefacts rescued from 
some medieval battlefield, but ironically 
fashioned from prosaic materials 
bought from the local DIY tool-shop. 
These weapons are pieces of bespoke 
craftsmanship and to hold one engenders 
conflicting thoughts of desire, luxury 
and socio-political warfare - ideas that 
hint at under-examined narratives 
around the purpose, need, and value 
of weapons in a contemporary setting. 
The work engages with a research/
design context that considers the tension 
between ‘permissible’ and ‘fetishised’ 
weapon of today - and offer a method 
for examining the dangerous narratives 
and conceptualisations of a necessary 
and abundant violence. This is examined 
through the twin lenses of the ‘armoury’ 
and the ‘laws of war’ – with a focus on 
the material operations of these art/
design objects.

Matthew Bird, Tom Morgan, Mona University

DOUBLE EDGED

Carter Holt Harvey Research House 
was a summer – school programme 
designed for architectural students 
to digitally design and fabricate a 
small dwelling in conjunction with 
construction professionals. The design 
required students to formulate a 
digitally sponsored construction system 
whereby small to medium enterprise 
(SME) construction contractors 
can collaboratively contribute to 
the assembly process. In turn, the 
student’s autonomy was preserved, and 
regulatory approvals could be gained. 
The method required the students to 
use 3D modelling software around the 
parameters of defined construction 
materials, using digitally controlled, and 
standard construction tools, to create 
prefabricated panels ready for simple 
and fast assembly. The process is an 
experiment in synchronizing the rhythms 
of human and machine capabilities, 
in an effort to cause efficient and 
accurate constructions. The findings 
showcase that the students faced 
challenges in organizational planning, 
from the arrangement of production 
line technique, to timing and speed of 
site assembly. The students learned 

that their design details and envisioned 
fabrication process did not always meet 
expectations. To ensure for a successful 
outcome, the students were required to 
learn how to improvise and amend the 
fabrication process. The contribution 
of the research found that the skills 
and instincts held by contractors and 
engineers is difficult to translate to digital 
concepts, until experience with material 
manipulation can be learned. 
The possible outcome may be 
amendments to the integration and 
strategies of digital planning.

Neill McCulloch and Yusef Patel, Unitec Institute of Technology

CARTER HOLT HARVEY  
WOODPRODUCTS RESEARCH HOUSE

A Collaboration between Student Design – 
Makers and a Local Building Contractor.
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The research interrogates the potential 
of unintended occurrences in the design 
process, showing how these seemingly 
problematic moments can be harnessed 
to the benefit of a project. It investigates 
the concept of ‘confident empathy’, 
revealing methods which demonstrate 
the beauty of collaborations in an 
architectural discipline where personal 
egos and styles are often at the forefront 
of the design process and outcome.
Inquiry into my own design work 
reveals a distilling process where initial 
reactional ideas are funneled through 
negotiation processes as the project 
becomes infused by different participants. 
Capacity for empathy for the unknown, 
such as site, material, builder, and client, 
serve to compose a subtle but confident 
architecture; a practice enriched by my 
personal background of moving through 
and adapting to various cultures. 
I argue that confident empathy enables 
a designer to venture into the unknown 
and is essential to a successful design 
process. Key areas of exploration 
within the research include encountering 
and resolving irresolutions through 
a responsive and open yet definitive 
approach. Confident empathy employs 

negotiating methods of ‘question & try’, 
‘forming relationships’ and ‘discovering 
integrity’ leading to eventual outcomes 
that are not intrusive, but rather rooted 
and honest to the location and the 
people involved.
The aim of this research is to advocate 
for the versatility and strength of 
empathy in working through irresolutions 
in the design process, and to contribute 
to the discussions around negotiating 
methods and mechanisms as part of 
collaborative project development. 
Embracing these unintended occurrences 
invites surprising and joyful relationships 
with outcomes which are created with 
an ensemble of imperfections. As a result 
of this design process, the architecture 
can be seen to enrich the use and 
perspectives of participants beyond 
the completion of the building as it 
has been enriched by them.

Mirai Morita, The University of Adelaide

CONFIDENT EMPATHY
Collaborating with Irresolution

This paper reflects on ‘nowness’ as an 
interior design concept-act, pedagogy 
and potential speculative practice. As 
a concept-act, working in the ‘now’ 
invites a reflection on the interior 
designer as subject / agent within a 
broader assemblage of spatial, political 
and professional power relationships, 
where acting within these relationships, 
defying and activating them become a 
critical part of the potential emergence 
of interior designing as an act of now. 
As a pedagogy, the paper will reflect on 
recent interior design studios, where 
‘now’ has been approached in two 
ways: the delivering of ‘now’ as content, 
provoking a questioning of assumptions 
of normative design studio processes; 
and the performative nature of teaching 
in itself, where ‘nowness’ is / can be used 
to design learning spaces and de-centre 

common pedagogical techniques. As 
practice, designing in the ‘now’ demands 
a certain agility in approach and varied 
set of techniques, where the designer 
becomes an active agent-subject within 
interior spaces, orchestrating affect in 
immediate, informal, temporal and
unconventional ways, often with 
designs fading away as soon as the 
act of designing itself has ceased, thus 
challenging commodified notions or 
expectations of commercial interior
design, and to ‘designate’ generally. 
Drawing on these three reflections, the 
paper will then position the potency of 
‘now’ as a way of presenting alternative 
futures distinct from more utopian-
oriented design speculations, by 
positioning the rhythmic, living nature 
of the present at the centre of a way 
of speculating on future approaches to 
interiors as practice, product
and world.

Nicholas Rebstadt, RMIT University

NOWNESS
As Concept-act, Pedagogy and Practice
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Vision and tactility inform cognition and 
perception of objects and environments. 
Yet there exist differentiations as to 
how perception is processed and
formed, depending on unique and 
personal abilities for sensory cues. 
For people with low vision or blindness, 
tactile information processing posits a 
key approach to engage with and
understand spaces, activities and 
interactions. And whereas a sighted 
person takes in the whole and details 
in parallel, a partially sighted or blind 
person feels details first and then 
assembles piece by piece and 
section by section, so that a mental 
representation or map can be formed.

This paper describes empirical research 
into establishing an understanding of 
tactility through transfers of images and 
information, towards surface patterns and 
textures, and integration of Braille text. In 
support of tactile literacy for reading and 

assessing images and letters, the research 
develops a surface archive of tactile 
patterns. It uses GH Grasshopper code 
to explore design variability for points, 
grids and line configurations and a 
six-axis ABB robot equipped with 
different routing tools for milling in 
timber. This surface archive is further 
extended towards a prototype series
of ‘hyperartifacts’; multi-functional 
furniture objects that integrate different 
sets of visual or pictorial information 
that can be ‘decoded’ by sight, and tactile 
information to be deciphered by Braille 
experienced readers. By adopting a 
practice of Universal Design for equitable, 
simple and inclusive use and by combining 
tactile and visual narratives for diverse 
audiences, the research thus contributes 
to increasing awareness, knowledge 
and understanding of other people’s 
conditions, thus supporting positive 
changes in attitudes and behaviour, 
towards more inclusive environments.

Dagmar Reinhardt, Povl Filip Sonne-Frederiksen, Aarhus School of  
Architecture, Thorlak Solberg, Lea Johanne Sarfelt,

Birgit Christensen, Mauro Biagi, The National Institute for  
The Blind and Partially Sighted (IBOS)

ROBOTIC BRAILLE AND PATTERNS
Hyperartifacts Combining Tactile and Visual Narratives

A hallmark feature embedded in notions 
of architecture in the digital era is the 
promise of resolving the reciprocity of 
digital design and physical manipulation, 
implicitly allowing the beastly marriage of 
two ontologically different realms: That 
of numerical unconditionality and that 
of natural contingency. This ontological 
divide highlights a central characteristic of
architecture in any historical context: 
The inherently imprecise manipulation of 
matter that propagates throughout 
multi‐material assemblies into compound 
logics of both manufacture and assembly. 
In digital fabrication research such 
aggregation of material imprecision is
especially revealed within two 
contemporary attitudes: Digital 
materiality that addresses the procedural 
relation between manufacturing and 
scripting, (Gramazio and Kohler 2008) 
and digital craft that incorporates 
the nature of traditional craft into 
the explorative nature of robotic 
experimentation (Pye 2007; Kolarevic and 
Klinger 2008)
Concrete challenges embedded logics 

traditionally explored in CNC (Computer 
Numerically Controlled) fabrication due 
to its dual‐material nature: Without 
redesigning the material itself, concrete 
relies not only on its material capacities 
but also on the material capacities of
the formwork. Concrete thus offers a 
uniquely twofold material investigation: 
Firstly, the behaviour of formwork 
becoming apparent only in the physical 
negotiation with liquid concrete during 
the act of casting. Secondly, the material 
fabrication of formwork becoming
subordinate not only to affordances 
in the formwork material itself, but its 
ultimate role as a tensile structure to 
contain a dense liquid. Concrete thus 
highlights a present area of interest in 
digital fabrication research: The transfer 
of material logic across physical media.
Through several case studies from the 
author’s research‐by‐design work, the 
paper discusses how a departure in 
the behaviour and aesthetics of liquid 
concrete might engage forms that 
embrace both digital precision and 
material imprecision.

Jon Engholt, Arkitektskolen Aarhus

DESIGNING CONCRETE BEHAVIOUR
Migrating Material Logics and Contingencies in 

Digital Fabrication Design
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Museum exhibitions that present design 
artefacts with descriptions of the 
product’s name, designer, year, material, 
and manufacturer exclude the meanings 
of artefacts associated with design’s 
development and processes of making. 
Without a contextualisation of the 
artefacts in relation to their materials, 
design process, and purpose, design 
exhibitions are neglecting important 
factors. This paper reflects on a
pilot study that sought to open up 
practice-based design research with 
video documentation that was narrated 
by the designer-makers. The online 
exhibition ‘Ideas Intersecting: Innovation 
and Design,’ presented at Sydney 
Design Festival in 2019, documented 
the development of material-led 
experimental practices which were
supplemented by explanatory 
voiceovers. The video works from the 
online exhibition proposed a mode of 
delivery for increased engagement with 
practice-based design research which is 
intended for a broader public audience. 
The paper reflects on how the videos 
connected seemingly disparate ideas 
within each practice through process
focused narratives. The narratives aimed 

to reveal the meeting of ideas despite the
distinctive processes of fabrication and 
making with which each designer-maker
engaged. Alongside the exhibition, the 
paper reflects on the accompanying panel
discussion, which grounded the poetic 
nature of the practice-based research 
in relation to contemporary challenges. 
The challenges addressed in these 
works included issues of climate change, 
immigration, and digital materiality. The 
paper concludes that, despite limitations 
in exhibiting design on screen, videos 
directed and narrated by designer-makers 
can demystify research processes.

Katherine Moline, Alia Parker, Bic Tieu, 
Carly Vickers and Harriet Watts, UNSW Art & Design

NARRATIVES IN THE EXHIBITION OF DESIGN
Materials, Processes and Contemporary Challenges

Leanne Zilka, Caitlyn Parry, RMIT

Building the ethereal explores 
architecture from the scale of the body 
to the scale of buildings and we use 
material qualities to drive the form 
rather than form driving material. The 
research looks to disciplines such as 
fashion and textile design and how 
they work with the form of the body 
to capture forms in creating a drape, 
or a pleat. By simulating these qualities 
digitally, we can speculate on how these 
non-architectural beginnings can result 
in extraordinary spatial qualities where 
the work has been incrementally scaled 
up to resolve issues of structure, form 
and enclosure. Simultaneous simulation is 
taken for granted with fashion and textile 
as the body is always present defining 
the form and structure of the garment. 
By exploring these ethereal qualities and 
translating them into architecture, the 
intricate is maintained and experienced 
as space.

The models shown exhibit the work 
from 2 practices, Person 1 and her 
research on the intersection between 
architecture, fashion and textile design 
and how this nexus is rich territory for 
the investigation of fabrication techniques 

foreign to architecture but useful in the 
development of an intricate architecture 
and Person 2 and her research through 
teaching that explores the digital 
techniques that capture the dynamic 
movement of the human body to 
generate complex geometries and spatial 
experience.

EXPERIMENTING WITH FASHION, TEXTILE  
AND MOVEMENT TO DEVELOP  

ARCHITECTURAL PROPOSITIONS.
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This paper is an evaluation of 
an inprogress, action research 
project centred on the design and 
implementation of forty solar street 
lights within Namoi and Gingie 
Aboriginal reserves. Investigating socio-
technical relations within the context of 
discrete Indigenous communities, 1 this 
research explores the capacity of urban 
infrastructure to provide benefits to 
remote Aboriginal communities. Funded 
by the Department of Justice and carried 
out in partnership with the Walgett Local 
Aboriginal Land Council, the research is 
being conducted through a comparative, 
longitudinal study. It sets out to evaluate 
the ability of solar outdoor lighting to 
be responsive to community needs, and 
tests the potential of outdoor lighting 
to increase wellbeing by decreasing 
vandalism, theft, snake bites, emergency 
services visitation, and call-out times.

Whilst action research is the primary 
method for conducting the research, 
a range of supplementary research 
methods have been incorporated to 
evaluate the social impacts of the lighting 
implementation, including semi-structured
interviews with residents and emergency 

services; the intent is to compare
emergency services data pre- and 
post-installation.

Exploring the interconnections between 
people and objects, the data collected is
interpreted through a socio-material 
perspective that seeks to reveal insights 
into the interactions and entanglements 
between urban infrastructure and social
formation. Through the examination of 
human/non-human networks in Namoi
and Gingie Reserves, the research aims 
to extend socio-technical discours 
whilst developing new knowledge and 
transferable design methodologies and
processes for further implementation 
and advancement of discrete  Indigenous 
communities of Australia.

Campbell Drake and Emrah Baki Ulas, University of Technology, Sydney

SOLAR LIGHTING NAMOI 
AND GINGIE RESERVES

Exploring socio-technical relations through outdoor lighting

Adaptive reuse is a process of 
reanimation of an existing building to 
function in the present. Architecture is a 
composition of many agents manifested 
into form. Existing buildings hold in
themselves the traces of cultural, 
aesthetic and economic forces; they are 
forms of material culture. These qualities 
within architecture are not utilised in the 
process of Adaptive reuse, design work 
either ignores or erases these layers of 
information, and the dialogue with time 
and space within existing buildings is 
under-developed.

This PhD by Design explores how an 
existing building can be dissected through 
method acting approaches in pursuit of 
its architectural essence, which is then 
translated into a new architectural
form that has fidelity to a host building. 
The way a method actor understands 
a character’s backstory is applied to 
understanding existing fabric. The 
candidate has been channelling the
existing building through himself, putting 
himself into the social, historic and built 
fabric of his case study building.
The abstract and tangible qualities of 
material culture embodied within existing 

buildings are accessed through the 
development of ‘conceptual tools’ which 
mobilise these qualities for their
interpretation into architecture. These 
spatial speculations take the form as 
either additions or alterations within the 
existing building.

The project takes the Union House 
building at the University of Adelaide, 
designed in 1969-1975 by Dickson 
& Platten, as the setting for this 
investigation. The focus on a single 
building provides a consistent base as a 
starting point, allowing a clear mapping of 
a range of different design strategies, akin 
to a “theme and variations” approach in 
musical composition.

This research is positioned within the 
conference theme of ‘Ethereal’ presenting 
a speculative design methodology that 
aims to present alternative futures and 
challenge the way we think about
adaptive reuse.

Meherzad Shroff, University of Adelaide

ADAPTIVE REUSE
A designer’s approach to 
interpreting an artefact.
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At present, the western world is 
experiencing severe demographic 
changes. The population in the rural 
areas are leaving their home villages and 
moving into the cities. In Denmark the 
major cities experience population and 
economic growth, whereas the 
villages in surrounding rural areas 
face abandonment and decay. 
Despite the good intentions, today’s 
widespread state-funded strategic 
demolition projects, undertaken in 
the Danish rural villages, generally 
emphasize the fast eradication of 
local identity. Therefore, there is urgent 
reason to enable the public discourse 
with a nuanced view on the abandoned 
rural houses of everyday life and in 
particular, on their bearing on the 
community cohesion. 

The paper reports on a practice-based 
research project that has emerged as a 
counter-practice of radical preservation 
of the rural built environment in 
Denmark, as an alternative to strategic 
demolition. This has involved agelong 
cooperation with rural municipalities and 
residents. So far, the counter-practice 

manifested itself through six generations 
of fulfilled building transformations 
prototyped at full scale in various rural 
villages in Denmark. Interaction with, and
engagement of, local residents and were 
actively utilized. Some of the prototyped 
transformations included an integrated 
ruination process and age-long timespan, 
whereas others were event-based and 
terminated with full demolition.

All of the undertaken transformations 
had in common the use of the physical
section as method to simultaneously 
reveal several historic material layers 
of the involved building to unleash the 
entirety of the buildings’ private history. 
The private past becoming public 
triggered a local discussion on the merits 
of the building and the people who used 
to live there.

The aim was to constitute temporary 
catalysts of a local exchange of personal
memories of place. Thus, the buildings 
were sought preserved as part of the
collective memory prior to their absence 
regardless whether this absence was 
caused by decay or demolition.

Mo Michelsen Stochholm Krag, Aarhus School of Architecture

IMMATERIAL PRESERVATION OF 
THE ABANDONED SOCIETY

A Critical Practice

Alicia Pozniak, UTS

‘S(w)elling Home’ began as an 
independent study that set out to 
examine the expanding footprint and 
changing configuration of the detached 
single-family home in Sydney, Australia. 
The aim was to explore the multivalent 
factors that facilitated the expansion of 
the home to reach an international peak 
average floor area at the start of the 
21st century. The project was impelled 
by increasing media attention to Sydney’s 
ongoing housing affordability crisis and its 
threat to the Australian Dream, but also a 
lack of discourse around its architectural 
and urban spatial dimensions.

The research method generated 
decade by decade snapshots, singling 
out vernacular case studies exemplary 
of dominant trends in form, layout and 
architectural features. The case studies 
were contextualised with summaries of 
concurrent political, social, economic and 
environmental conditions affecting their 
production and change over time. The 
resultant catalogue proposes a spatial 
historiography of the development of 
domestic space in Sydney through plani-
metric representations of its predominant 
housing type and engendered way of 

living. It intends to make visceral the 
expansion or swelling in the space of the 
home tied to the growth of a real-estate 
machine that governs the economy and 
society through the home, at the cost of 
other forms of housing available in the 
city. 

This paper reflects on the study and its 
role in initiating a broader design research 
agenda continuing through a Master of 
Architecture elective and architectural 
design studio at the University of 
Technology Sydney. It makes an argument 
for revisiting type and typology in 
architecture, as synthetic and analytical 
frames to understand the city and the 
forces which have produced it. But also as 
reasoning tools for generating alternative 
architectural and urban forms that build 
on disciplinary knowledge, connect with 
time and place, and imagine other ways 
of living.

S(W)ELLING HOME:
questioning Australian home ownership ideology and its

corresponding housing type
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Design thinking is increasingly recognised 
as an essential tool in addressing key
challenges of the 21st century. It refers to 
processes that involve experimentation,
intuition and the creation, prototyping 
and testing of models. This paper looks
reflectively at the exhibition ‘Make 
Known: The Exquisite Order of Infinite
Variation’, which was held at UNSW 
Galleries from 28 July to 8 September 
2018.

This exhibition was initiated by the 
Design Research Collaboration in the 
Faculty of Built Environment at UNSW 
as a way of investigating and presenting 
ideas about design thinking and creative 
design processes across art, design and 
architecture. Works selected for the 
exhibition all engaged with invisible 
or imperceptible phenomena such as 
atmospheric conditions, patterns of 
occupation and inhabitation, ground 
stability and fluctuations of ground water, 
movement, energy flows, fluid dynamics, 
biological systems and weather patterns. 
The search for, and discovery of an 
emergent order within these phenomena 
presented a unique insight into ways of 
apprehending and shaping the world.
The exhibition featured diverse work by 
practitioners from different fields who

each approach their practice as an 
iterative, dynamic process that combines
artistic intuition and academic rigour. 
Taken collectively, the exhibition revealed 
a nuanced range of procedures and forms 
that articulate and extended a rich array
of emergent phenomena across scales, 
materials and systems. This included the
cumulative glitches created by 3D printed 
ceramics, the extraordinarily dynamic
movements of air generated by everyday 
activities, and the traces of oncecherished
gardens as the evocative remnants of 
earthquake-ravaged suburbs.

This paper reflects on the mode of 
research undertaken through this 
exhibition, focusing on the processes 
of initiating, generating, curating and 
creating work for the exhibition, and 
on what new forms of knowledge these 
processes made possible, individually and 
collectively. It draws on several different 
voices to narrate this still-evolving story 
– the collective voice of the authors who 
worked together at different phases of 
the exhibition project, the voice of the 
curator and the voices of two of the 
exhibiting artist/designers who created 
works through the evolution of the 
process. 

MAKING KNOWN:
Engaging the Exquisite Order of Infinite Variation

Sarosh Mulla and Aaron Paterson, The University of Auckland

This paper examines the design and 
ongoing implications of an architectural 
exhibition entitled Penumbral Reflections. 
Based on the tectonic use of architectural 
media and experimenting with distorted 
spatial representation, Penumbral 
Reflections draws on ideas of penumbral 
shadow, the partial shadow that occurs 
between the umbra - the darkest part of 
the shadow, and full illumination.
Central to the project is a super-sized 
Claude Glass – a convex black mirror 
which was used by Picturesque painters 
in their editing and documentation of the 
natural landscape. Traditionally a small, 
hand held black mirror the glass was used 
to purposefully distort the reflection of a 
space to conform with pre-existing ideals 
of beauty. Enabling artists to alter and 
fictionalise their interpretations of realist 
landscapes. The device had a profound 
impact on the representation of the New 
Zealand landscape throughout the period 
of colonisation in the late 18th and early 
19th Centuries, which in turn has had 
a profound impact on the definition of 
Architecture in New Zealand.
Penumbral Reflections brings the 
Claude Glass to an architectural scale 
by creating a vast three metre diameter 
convex black mirror, located within an 

aluminium framework design to explore 
the architectural grid as a system of 
organisation in the work of […]. Enlarged, 
the mirror not only reflects space, but 
also meaningfully occupies and distorts 
it. Animating the installation, four 
projections viewed in the distorted 
face of the Claude Glass create two 
penumbral zones of half shadow, similar 
to that witnessed in a lunar eclipse.

PENUMBRAL REFLECTIONS

Ainslie Murray, Eva Rodriguez Riestra and Katrina Simon, UNSW
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Richard Black, Anna Johnson, RMIT

Architectural academic Robin Evans, 
reviewing Daniel Libeskind’s Micromega 
drawings in 1984, described the role of 
the critic:

 ‘it is the critics job to delve into, uncover, 
disclose, reveal, divulge, discover, unfold 
and show to the reader what lies hidden 
or unseen … The critic is in search of 
origins, essences, intentions motives, causes, 
for these are the things that lie behind 
appearances…’

This paper will draw on the practice of 
Richard Black and Anna Johnson and asks 
what happens when that generative space 
of architectural criticism co-joins with 
the act of design itself. We speculate that 
design knowledge is made and held within 
both expressions of the architectural 
discipline and that our practice – which 
operates reciprocally and interchangeably
between these modes – creates a 
unique platform from which to make 
significant engagement and impact with 
the architectural profession, academy 
and general public. Our research project 
- spanning over a decade - explores 
architectures engagement with context 

in projects that work from rural and 
city landscapes and in the cultural and 
environmental context of climate
change and the need for continued and 
deeper engagement with Australia’s 
indigenous people.

These projects - including several books, 
built works, design studios, a grant, 
international exhibitions, journals and an 
editorship role - aim to make transparent 
and disseminate design knowledge to the 
general public, academics and architects 
and thus generate - at a national scale 
- architectural advocacy and increase 
the public knowledge base of what 
architecture can be and do. In doing so 
we have explored what cultures of place 
can be for architecture and what the 
specific design strategies are. We seek 
to explore what for example, ‘landscape’ 
might be for the contemporary 
practitioner and how much it exceeds 
the pragmatic and can also be driven by 
issues, non-metric qualitative concerns.

Robin Evans describing the critic. AA Files 
no 6

VEIL OF ISIS:
Sustainable Cultures of Place and Architecture

The Practice of Richard Black and Anna Johnson.

This paper addresses relationships that 
form between the body, space and
atmosphere in architecture. It aims to 
provide awareness into the possibilities 
of designing for these relationships by 
discussing a research through design 
project entitled Temporal Shadows. 
This project is part of an ongoing PhD 
in Architecture, Building and Planning 
which aims to discover how designers 
can curate atmospheres within existing 
space to engage with the body’s 
multi-scalar physical, emotional and 
sensorial capacities.

The theory of atmosphere provides 
us with an understanding of these 
ephemeral relationships, however, the 
discourse typically addresses existing 
and significant architecture and only 
tentatively delves into the process of 
designing for these experiences. It is 
hoped that this research will provide 
some insight into the methods and 
processes of designing for atmosphere.

Temporal Shadows was a site-specific 
research project that first captured minor
immaterial powers within an existing 
space and then augmented them 
to carefully curate a more tangible 
atmosphere. A shadow pattern within 
a space was documented through a 
series of techniques that engaged with 
the body, temporality and scale. These 
documentations were then disrupted 
and synthesised, resulting in a semi-
translucent sculptural piece displayed 
in the space; augmenting the shadow 
patterns through colour and light.

By evaluating this project and engaging 
with the theoretical discourse this paper
will provide an understanding of designing 
for atmosphere through the curation 
and augmentation of existing effects. By 
attending to existing atmospheric
moments and curating them through 
spatial design we could challenge 
current ideas of bodily occupation 
and perception.

Anneke Prins, The University of Melbourne

CURATING ATMOSPHERE
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Ethereal Drawing is a project in 
experimental architectural drawing. 
The research uses a multi-modal 
drawing technique to give insights into 
contemporary phenomena. Weather, 
seismic events, or miniature biological 
worlds are made spatially palpable 
through architectural drawings combining 
VR, sculptural space and soundscapes. 
This builds on earlier research by the 
authors in drawing ethereal presences. 
This paper sets parameters for the 
next phase of this drawing research and 
presents it for discussion.

The research has two aims. The first is to 
establish a robust technological platform 
for multi-modal, multi-sensory ideation 
that leverages traditional architectural 
drawing and exploits the affordance of 
VR and spatialized sound. While this has 
theoretically been possible for some 
time, the performance and availability 
of technology now enables designers 
to experiment with new forms of 
abstraction. Immersive, spatialized worlds 
offer audio-kinaesthetic experience that 
can extend architectural imagination, 
resulting in novel apprehensions of 
architectural space.

The second is to explore an expanded 
field of architectural practice. Where 
and how might the spatial acuity of the 
architect be deployed outside the domain 
of the built environment? The impact of 
the spatial turn within the sciences, and 
the capacity to model extremely large 
data-sets provide strategic opportunities 
for interdisciplinary collaboration. Space 
and place underpin understandings of 
contemporary phenomena. From the 
magnification of microscopic worlds, 
in such applications as materials and 
neuroscience, to the modelling of large 
scale planetary processes such as weather 
ocean ecosystems, there is potential for 
architectural sensibilities to give insight 
into these material, yet ethereal worlds.
We pursue a theoretical perspective 
informed by new materialism, post-
human philosophies, digital creativity 
and spatial imagination, to propose the 
parameters and scope of a series of 
multi-modal drawing projects; spatialized 
installations draw creative potentials from 
contemporary phenomena and act as 
portals to their internal architecture.

Simon Twose, Victoria University of Wellington, Jules Moloney, Lawrence 
Harvey, RMIT University and Anastasia Globa, The University of Sydney

ETHEREAL DRAWING
Architectural Drawing in other Domains

These maps were drawn on the isthmus 
known as The Neck on Bruny Island
(lunawanna-allonah). This tenuous 
geomorphology is one that both connects 
and protects, and this psychological and 
material presence is amplified in the 
context of anthropogenic climate change. 
The nature of rapid climate change, as a 
break from largely predictable patterns of 
the Holocene epoch, is not just about
destruction of the environment and 
its biodiversity. It is also about the 
undermining of sedentary modes of 
existence. To acknowledge this condition 
is to see that in a condition of rapid 
climatic change, adaptive modes of being 
can create an alternative cosmography. 
My drawings withdraw from mapping as a
utility for settlement and prognosis, 

returning to a continual process of 
discovery in drawing and wayfaring. 
Mapping in this way is not about 
representing the form of place through 
projection. It is about creating a 
productive process in movement, 
understanding place as the simultaneous 
location and un-location of being. My 
drawings reflect the conditions of 
environmental disjuncture, as they
continually refuse to acknowledge  
what and where they are. They 
reconceptualise mapping as a 
performative production in a condition 
of departure and return. They frame 
mapping as an experiential process, 
creating a transformative and symbolic 
potential within the architectural 
discipline.

Matt Gunn, University of Tasmania.

WAYFARING MAPS
A Place of Departure and Return
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Shanti Sumartojo, Monash University

URBAN ATMOSPHERES 
IN A DIGITAL WORLD

Our cities are diverse, complex and 
dynamic shared spaces, drawing together 
people with different aspirations, needs 
and perspectives and increasingly 
shared with and understood by way of 
digital technologies. We can grasp that 
digital aspects such as the movement 
of data, automation and social media 
will be important in our future shared 
environments, but how these might 
shape the feel of our future cities remains 
unknown. Despite this uncertainty, the 
city’s affective and sensorial affordances 
will remain crucial in how we make 
sense of and understand them. In 
this talk I speculate on what thinking 
atmospherically might open up for how 
we think about and design for our future 
shared environments, by way of recent 
work on the role of light, dark and lighting 
design in constituting urban atmospheres.

Andrew Burrell, University of Technology, Sydney

MALLEABILITY AND ETHEREALITY IN 
VIRTUAL REALITY AS A MATERIAL OF DESIGN

Layered Horizons is a Research through 
Design and digital humanities project 
that brings together disparate data sets 
from linguistics, anthropology, geography 
and archaeology—within virtual reality 
(VR)—to create interactive information 
visualisations which use gesture-based 
controls to allow a user to interact with 
information in an embodied manner. 
A user is literally surrounded by the 
information as environment and interacts 
with it in a direct and embodied manner. 
This paper explores Layered Horizons 
from the perspective of the design 
processes used to create it and the 
central role our understanding of the 
unique affordance of virtual reality has 
played in this process. The focus of this 
paper is then on the design-led question 
of “how can data be layered in a VR 
visualisation to allow previously unseen 

connections to be investigated?” It will 
discuss the project’s development via a 
Research through Design framework as 
enacted by an interdisciplinary team. It 
will also discuss how we are exploring the 
affordance of VR in an attempt to move 
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Yvonne Meng, Monash University

Footpaths are an important but 
undervalued public space in our cities 
and urban environments. In addition 
to facilitating pedestrian mobility, they 
are a place which  supports everyday 
public life for citizens. This paper will 
highlight a disconnect between how 
footpaths are planned, governed and 
managed, and how they are experienced 
by people. Contemporary municipal 
planning strategies categorise footpaths 
as road and transport assets to be 
managed and maintained. However, this 
approach overlooks the many nuanced 
ways in which footpaths are actually 
inhabited. Human use extends beyond 
pedestrian circulation, and people create 
their own meanings and memories, using 
footpaths as a connective device between 
real physical space and the personal 
perception of place. 

This paper reflects on a larger research 
project which examines footpaths in 
the suburb of Footscray in Melbourne’s 
inner west. Footscray has a highly diverse 
social mix, distinct ethnic districts, and 
a working-class history. It is currently 
also facing rapid change as densification, 
gentrification, and demographic shifts 

affect its population and street life. The 
research uses ethnographic methods 
including first-person videography and 
walking interviews, to reveal that an 
individual’s experience of walking on 
footpaths is highly subjective and relies on 
memories as well as physical landmarks to 
navigate through the urban environment. 
This paper examines the case of a single 
local resident, and utilises mapping and 
spatial video analysis to observe the 
difference between footpaths conceived 
as physical pedestrian infrastructure, and 
as a space of subjective experience and 
memory. 

An emerging body of literature discusses 
the contested nature of footpaths, and 
academic research focuses on social 
rights, and political and legal frameworks. 
This paper makes a contribution to this 
literature and examines the pragmatic 
as and personal ways that people 
traverse footpaths. Through revealing the 
disjunction between top-down municipal 
policies and bottom-up everyday life, the 
paper contends that footpaths should be 
recategorized and conceived as public 
space, in its fullest sense. 

RECONSTRUCTING FOOTPATHS:
Creating place and memory on urban pedestrian infrastructure

Increasing densification of contemporary 
urban environments has brought 
corresponding spatial contestation 
to the space under cities; the urban 
underground. 

While above ground urban environments 
are subject to regulations and strategic 
plans, the use and exploitation of the 
underground has continued to proceed 
largely unplanned, resulting in the 
development over time of a layering 
of un-coordinated, overlapping and 
conflicting series of interventions relating 
to extraction and infrastructure1. 
Urban scholars have rightly connected 
serious urban problems, such as the 
flooding of large urban areas, to ill-
considered interventions into the 
complex environmental systems of 
the underground and this has led to 
a growing consensus among urban 
researchers that underground space 
development will need more integrated 
planning, regulation and monitoring2. 
As policies and strategies begin to 
be developed to deal with the spatial 
and environmental protection of the 
underground, a parallel concern has 
emerged: how to protect cultural sites 

and meaning of the underground? 

This paper outlines the broader context 
of research and methodologies to 
conceptualise, document and plan for 
the urban underground and identifies a 
gap in existing approaches in relation to 
understanding cultural aspects of this 
space. The paper discusses the types of 
sites that could be considered as part of 
the cultural underground and draws out 
the importance of these sites for different 
stakeholders, in particular Indigenous 
communities in Victoria. The paper 
argues for the importance of knowing, 
mapping and protecting these sites as 
part of a broader strategy for planning 
the urban underground. Finally, the paper 
discusses the challenges of mapping sites 
which are both ‘covered up’ and also 
contain social or cultural meaning which 
is ‘invisible’. Through reference to existing 
methodologies developed for recording 
intangible heritage and ethnography, the 
paper speculates on a methodology for 
mapping the cultural underground sites 
as a layer of information that can be 
included in and relevant to existing modes 
of spatial planning and urban design.

Ana Cristina Lara Heyns, Laura Harper and Nigel Bertram, Monash

THE UNDERGROUNDS’ UNDERGROUND:
Strategies for mapping what is both covered and invisible
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Saera Chun and Simon Twose, Victoria University of Wellington

Research interest in therapeutic or 
healing architecture has been increasing
rapidly in recent years. Within this, 
evidence-based design has gained  
popularity, particularly in architecture 
designed to positively influence occupants’ 
health outcomes, such as healthcare 
facilities. Evidence-based design approach 
focuses on quantifiable data and building 
performance, post-occupancy evaluations 
and measurable physical health outcomes. 
However, it lacks consideration for social 
and cultural aspects with its tendency 
to become overly reductionist in 
approach. Moreover, it does not capture 
the intangible power of built space. It 
cannot record the affective intensities of 
architecture; the way space makes us feel, 
and why. 

This paper introduces the research 
project that is currently underway, 
which aims to address the gap in 
therapeutic spatial design research left 
by evidence-based design. The research 
project proposes a new methodology. 
Situated between subjectivism and 
post-structuralism, the research takes 
a New Phenomenological approach – 
die Neue Phänomenologie founded by 

Hermann Schmitz; the felt body (Leib), 
and the personal situation (personale 
Situation)  are critical components 
of the theoretical framework for this 
research. Using autoethnography as a 
research method, qualitative data on the 
therapeutic affect – as perceived by the 
researcher – of spaces are gathered and 
recorded. Then, through the narrative 
and context analyses, autoethnographic 
data is contextualised within the broader 
social and cultural framework. Findings 
inform the architectural design process of 
therapeutic spaces – as perceived by the 
researcher with a possibility of resonating 
with other bodies.

Using autoethnography as a method in 
architectural research is relatively new.
However, autoethnography offers a 
comprehensive and relatable approach in
researching therapeutic spatial experience 
that considers social and cultural aspects 
often neglected in evidence-based design. 
This paper makes a strong case for 
conducting autoethnographic research 
in spatial design disciplines and using the 
current research project as a case study 
to demonstrate the process.

ON THE AFFECT OF THERAPEUTIC SPACES:
A case for autoethnographic research in architecture

What is the value of ideas and design 
research-led, architectural design studio
pedagogy and culture to industry and 
associated stakeholders and vice-versa?
Can design studios simultaneously act 
as a platform for ideas-led speculative 
design research whilst contributing to the 
practical ambitions and aspirations of
industry partners? As a case study, this 
paper will reflect and unpack the value of
design studio pedagogy and culture to 
industry on a series of industry partnered
and research-led design studios I led in 
partnership with the RMIT School of
Education as clients, RMIT Property 
Services and Professor Vivian Mitsogianni
titled ‘Learning Frontiers: RMIT Urban 
High School’ project. 

‘Learning Frontiers: RMIT Urban High’ 
were a series of Master and Bachelor
level architecture industry partnered 
design studios that ran on three 
consecutive semesters (2018-2019). The 
studios sought out to simultaneously 
explore two primary threads of 
investigations. On one hand, the studio 
explored my research interest in 
‘typological procedural experiments’ 
as a design and pedagogical practice 

and on another level; an exploration on 
speculative propositions and alternative 
prototypical spatial and formal models 
for high school learning environments 
to stimulate design conversations for 
the development of RMIT’s Urban 
High School.

The design studios consistently navigated 
and negotiated between the difficult
terrain of the speculative objectives and 
methodologies of the studio and the
practical brief of the client. Partners and 
stakeholders were encouraged to look
beyond individual projects but instead, 
target specific and consistently emerging
ideas and propositions within the studio. 
Outcomes are not perfect – the studio
championed speculative proposals to test 
and seek out new possibilities. How do
you strategically oscillate between the 
speculative and the real? As educators,
how do you facilitate highly experimental 
propositions to reframe the possibilities
for the real? More importantly, how do 
you project beyond studio borders;
contributing to a larger research agenda 
and industry expectations?

Patrick Macasaet, RMIT University

LEARNING FRONTIERS
Beyond Frontiers
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This paper investigates the use of motion 
capture techniques and software to track 
human movement and the potential role 
of this technology in developing complex 
robotic systems for the construction 
industry. Challenges the construction 
industry is facing include, increased 
demands from rapid population growth 
combined with a decline in skilled 
trades workers and heavy reliance on 
traditional fabrication techniques that 
are physically demanding. The results 
of these challenges potentially lead to 
the escalation of housing costs and 
construction times. An innovative 
approach is proposed to prevent this 
cascade effect involving the design of a 
unique, bespoke and interactive
relationship between human artisan and 
machine intelligence via Cyber-Physical 
Systems and Social Robotics. This 
review looks at ways robots could be 
implemented onto a construction site to
collaborate with workers to reduce 
unsafe work environments thereby 
improving the health of workers and 
increasing productivity.

The research focuses on the capture and 
analysis of carpentry tasks for human-
robot collaborative ‘actions’ as a case 
study. This research discusses how these 
‘actions’ can be captured using motion
capturing of arm, hand and finger 
movements. The research documents 
which methods and technologies are 
currently implemented across different 
fields using motion capture and robotics 
and discusses the advantages and 
disadvantages. The data collected from 
motion capture can be transformed into 
a training data set for a neural network, 
which enables a machine to learn the
captured data. The discussion provides 
a focus on how this data could be used 
to train cyber-physical systems and allow 
robots to have contextual and social 
understanding, to aid the adoption of 
robots in construction for improved 
productivity and safety. This investigation, 
its proposed hypothesis, methodology, 
implications, significance and evaluation 
are presented in the paper.

Charlotte Firth, Kate Dunn and Matthias Hank Haeusler, UNSW

MOTION CAPTURE TECHNIQUES AND THEIR  
POTENTIAL ROLE IN DEVELOPING COMPLEX  
ROBOTIC SYSTEMS TO AID HUMAN-ROBOT 

COLLABORATION INCONSTRUCTION

The Super Tight refers to the small, 
intense, robust and hyper-condensed 
spaces that emerge as a by-product of 
extreme levels of urban density. Tightness 
arises as consequence of density, but 
tightness itself is not density. Tightness is 
a series of social, economic and cultural 
practices that have developed in cities 
as a response to the rapid growth and 
consolidation of cities. 

These ideas have been explored currently 
through the development of a curated, 
site specific installation and exhibition 
at the RMIT Design Hub gallery, July-
September 2019. The proposed paper 
will be developed concurrently, both as 
a tool of critical reflection on the work 
being done, but also speculation upon of 
the broader impact and implications of 
the exploration. 

While architectural models of density 
have been heavily explored, this project 
will investigate the culture of tightness 
that has emerged in Asian cities over the 

past 30 years, and the role that designers 
play in the material and social behaviours 
of tightness. We will speculate on what 
causes density, how to dense cities 
become tight, and how has a culture of 
tightness emerged. 

If more than half the world lives in cities, 
more than half the world lives in Asia, 
more than half of the world’s megacities 
are in Asia, then Asian cities are a key 
to new ways of being tightly urbanised. 
The by-product of unprecedented 
metropolitan convergence will be the 
emergence of new urbanisms and new 
architectures, new models for living and 
making culture. 

To be tight is to be small and constrained, 
but also to be open to the economies 
and social intimacy of being close. This 
exhibition project aims to unpack and 
convey both the delight and difficulty that 
emerges through the close occupation of 
large cities.

Graham Crist and John Doyle, RMIT

EXHIBITING TIGHTNESS
Qualities of the Hyper-Dense City in Asia
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Today, radical developments are occurring 
in the Emergency Department due to
advances in technology that is redefining 
our relationship with our health and
healthcare providers. This relationship 
is becoming digitised, more personalised,
integrated into our lives, and responding 
in real time to our choices, actions 
and our overall wellbeing. These 
developments are driven by design. 
Focussing on the Emergency Department 
waiting room, this paper draws attention 
to the role design can play in imagining 
the Emergency Department of the future. 
This report presents a suite of 
speculative design outputs - informed 
by collaborative work undertaken with
an Emergency Department in Melbourne, 
Australia - that aim to provoke questions
about the role of technology in the 
Emergency Department of the future. 
These speculative proposals are not 
framed as implementable products 
or solutions, rather as tools to help us 

question and examine the implications of 
emerging technology before committing 
to specific further research and 
development. The proposals presented 
in this report invite, through dialogue, a 
reflection on the relationship between 
people and technology in the intense 
context of the Emergency Department.
These proposals aim to make technology 
perceptible in new ways, and create 
spaces for discussion about what the 
future could and should be. Important 
findings in this project lie not just in the 
hypothetical design outcomes, but also 
in how design can be used as a tool to 
examine, interrogate and explore the 
implications and impact of emerging 
technologies upon individuals and care 
experiences in healthcare.

Troy McGee, Dr. Selby Coxon, Professor Daphne Flynn, Professor Arthur  
de Bono, Monash University | Keith Joe, Cabrini Emergency Department

TECHNOLOGY AND THE EMERGENCY  
DEPARTMENT:

A Speculative Design Approach

Emma Whettingsteel, Curtin University

The idea of third space has implications in 
the study of lived experience, built
environments, and cross-cultural 
interactions. However, the concept has
previously not been explicitly supported 
by research methods that combine these
points of inquiry. This paper presents a 
new third space method that emerged
through PhD research about experiences 
of ‘belonging’ for Aboriginal and Torres
Strait Islander young women living in 
Western Australian boarding schools. 

Fifty- three participants from eight 
schools were involved in the research 
over fifteen separate sessions which 
included eighteen alumni, twenty-seven 
current students and eight boarding staff 
members. The sessions were connected 
by a continuous roll of brown paper 
around which semi-structured drawing 
and storytelling took place, creating a 
third space.

THE BROWN PAPER ROLL
A third space approach to 

participatory design research
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In the last four decades, the Arabian 
Gulf countries experienced exponential 
growth in population and city sizes. As 
part of the Omani constitution to cope 
with the housing needs of its inhabitants, 
the city of Muscat distributed free Public 
land in a random lottery system to its 
citizens. More recently, the rights of 
women within the territory has
evolved to include unrestricted access to 
education, work, voting and, since 2008,
same property rights are secured. The 
prevailing typology of the Single-Family
Detached Villa surrounded by a boundary 
wall triggered the disproportional 
growth due to its characteristically 
inefficient land consumption. It allows 
for a preconditioned level of privacy 
inwards, but through tall boundary walls 
that separate one family from another 
prevent Public life and social interaction 
outside. Women in Oman are currently 

deprived of Public life, as isolated outdoor 
areas don’t provide the required sense of 
shelter and safety. Through the current 
economic shift in the country, and the
city’s limits narrowing the amount of 
available free space, comprehensive 
debate on alternatives to the status 
quo housing preference and layout of 
urban spaces has ensued. Aligned with 
the movement to empower women 
citizens in Oman and the tendencies of 
them taking over their own Private living 
sphere, this paper foremost explores the 
perception of Female Omani subjects 
to Public spaces and discusses strategies 
for gender-sensitive urban development 
in Muscat. Additionally, it attempts to 
document the current perceptive cultural 
barriers and the adaptability of these 
norms to newer living conditions.

Amal Al Balushi and Gustavo De Siqueira,  
The German University of Technology in Oman

GENDER SPACES IN 
MODERN MUSLIM CITIES

Women’s Public Sphere in an Evolving Cityscape

This exhibition content displays results 
of a co-design workshop between 
Atelier Bow-Wow, artists from the 
Kandos School of Cultural Adaptation 
(KSCA) and local community members 
for an arts facility called WAYOUT. This 
facility will provide a permanent home 
for the Cementa Contemporary Art 
Biennale in Kandos, a post-industrial rural 
town in NSW about 4 hours’ drive west 
of Sydney.

The significance of this research is, 
firstly, that the project elucidates and 
showcases aspects of Atelier Bow-Wow’s 
hybrid art and architectural practices, 
which include the design of buildings in 
rural areas in collaboration with local 
communities alongside creating places 
and pavilions for new types of social 

exchange. Secondly, the workshop results 
are significant as an extension of the 
contemporary art practices of KSCA 
artists who engage with members of 
the community to promote social and 
economic change. Thirdly, the project 
considers the interaction of diverse 
art and architectural practices and 
more specifically how socially engaged 
contemporary art practices can influence 
architectural design.

Sarah Breen Lovett, Monash University and David Kroll, UniSA

WAYOUT
Design Workshop with KSCA & Atelier Bow-Wow
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