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/ EURAU NETWORK

EURAU is a network of schools and researchers in Architecture which meets
biannually in a symposium to share their investigations.

EURAU’s primary goal is to establish a debate and discussion on
contemporary discourses about Architecture, City and Environment. This is a
committed action organized by universities that contributes to the European
Strategy for the transition towards a sustainable and inclusive society.
Initiated by the French Ministry of Culture, EURAU has been active since
2004 organizing ten international conferences by different Schools of
Architecture in various European cities: Marseille (2004), Lille (2005),
Brussels-Liege-Mons [2006{3, Madrid (2008], Napoli (2010), Porto (2012),
I[stanbul %2014], Bucharest (2016), Alicante (2018], Birmingham-Staffordshire
2020-21).

The Department of Architecture and Urban Studies of the Politecnico di
Milano organises at the School of Architecture Urban Planning Construction
Engineering (AUIC], EURAU Milan 2024 “IN-PRESENCE / THE BODY AND
THE SPACE - The role of corporeity in the era of virtualization”, the eleventh
edition of the international conference, which takes place from 19 to 22 June
2024.
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/ EURAU Milan 2024

11th INTERNATIONAL CONFERENCE

EUROPEAN RESEARCH ON ARCHITECTURE
AND URBANISM INTERNATIONAL CONFERENCE

IN-PRESENCE /
THE BODY AND
THE SPACE

The role of corporeity in the era of virtualization

For those who deal with the city and the territory, space refers to the body
(C. Bianchetti)

The EURAU Milan 2024 Conference aims to unpack the significance of corporeality
in contemporary times and its relevance for the upcoming years. Specifically,

the focus is on the relation between body and space and how this relates to
architecture, the city and the environment, interpreted as physical facts and
processes. Within the background of a technological turn, the focus is now on what
has changed or will further change in this relationship and what, on the opposite,
remains unalterable, inherently bound to the material and impervious to the virtual.
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When the body-space relationship

needs wider understanding to foster
participation.

A strategy to integrate reality, virtuality and
stakeholders in post-disaster design

Key Words
Complex design, Temporary shelter, Digital transition, AR and VR, Transdisciplinary research

This contribution refers to a doctoral thesis on post-disaster design that, starting from the
design of temporary shelters usually built during the early recovery phase, focuses on the
crisis provoked by the seismic event. The dissertation aims to link together different design
processes and phases: the temporary response of the early recovery phase, the reconstruction
process and the revitalisation of the affected territories.

The complexity of the earthquake's aftermath challenges traditional design strategies and
processes.

The research investigates this issue with reference to the Italian context, which is unusual
considering the technical performativity and the number of projects realised to house displaced
communities, although the lack of a specific post-disaster design culture is urgent to address.
In this sense, architectural and urban design has to challenge its boundaries.

By virtue of these premises, the post-earthquake emergency is assumed as a field of exploration
to broaden theories, methods and tools proper to architectural design. In this sense, some
characteristics ascribable to this complex design demand are emphasised in the contribution:
the impossibility of being on site, the large number of stakeholders and their phase-dependent
variability. These characteristics lead to a reduction of the body-space relationship - when
referring to designers - and at the same time the exponential increase of bodies - referring to
stakeholders - involved in design processes. These elements are outlined here as meaningful
for post-disaster design, understood as representative of complex design questions.

When an earthquake occurs, many sites are suddenly subject to transformative processes that
address the emergency and a different group of stakeholders will correspond to each site;
for example, the thesis mainly focused on the 2016 earthquake that affected 56 villages in
marginal territories in central Italy.

Although the site visit - the spatial exploration performed by the body through the senses - is
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generally considered a topical stage of the design process, when the same institution (the
Department of Civil Protection in Italy] has to deal with so many sites and stakeholders, the
current innovations that variously merge reality and virtuality can represent a meaningful tool
in the design process to deal with such complexity, to foster interaction and decision-making
and to ensure a broader interpretation of participation in the perspective of inclusive and open
processes.

Within the dissertation, in order to avoid or minimize the reconstruction risk [Vannelli 2023],
the post-earthquake design is assumed as a time-based design [Leupen, Heijne, van Zwol
2005] for an open [De Carlo 2013], open-source [Ratti, Claudel 2015], minor [Boano 2020] and
processual project [Bocchi 2014]. At the same time, it is considered as a way to foster digital
transition in marginal territories. In this sense, the post-disaster heritage can be assumed
as a long-lasting construction site in which to develop further re-design processes where
the integration of Virtual Reality and Augmented Reality can contribute to the definition of
innovative scenarios for participation, simulation and forecasting.

The process described through the scheme presented here refers to a design experimentation
for a reusable, flexible and modular housing system that allows for both its disassembly and
expansion over time. The proposal intends, on the one hand, to cope with the unpredictable
circumstances that may occur and, on the other, to avoid the “box effect” [Lizarralde 2010,
p. 31] usually observed in temporary settlements. In the light of the complexity and need for
Interoperability in the long timeframe of these transformation processes, the possible roles
and potential of immersive and non-immersive visualization tools have been explored [Rossi-
Schwarzenbeck, Vannelli 2024].

Based on possible design scenarios defined in relation to the occurrence of the disaster, the
outlined strategy is structured according to three phases: peacetime, emergency relief/early
recovery and reconstruction.

In the light of the above, the simulation considers multiple stakeholders alternatively involved
in the process at different stages. The uncertainty inherent in disasters required analysis and
forecasting of the roles and relationships between inhabitants, workers, designers, enterprises,
local administrations, Department of Civil Protection (DPCJ, and research centres.

The strategy starts with a design competition for temporary shelters launched by the
Department of Civil Protection to provide the national government with a BIM model for post-
disaster temporary housing. This procedure is proposed as necessary in the peacetime in order
to avoid the acquisition of projects under emergency conditions.

After the acquisition of this first model, once the seismic event occurs, all the projects in the
earthquake-affected sites will be realized to accommodate the displaced communities and
then, afterwards, possible settlement or housing transformations may arise according to the
inhabitants’ needs, until the moment when a future competition can be launched for the reuse
of the temporary heritage within other projects. In this process, the cooperation between the
different stakeholders can be enabled and enhanced through the use of multiple AR and VR
tools: the interactive whiteboard, the Cardboard VR, the Tablet featuring AR, the Oculus Rift,
the Hololens 2, and the Cave Automatic Virtual Environment.

Within this research, ‘participating communities” are understood by expanding the traditional
meaning of the word ‘community’. Considering that these transformative processes assume
a trans-regional scale, the participating communities are the displaced people deprived of
their houses, the representatives of the local administrations often unprepared to handle such
complexity, but also the workers and designers who suddenly find themselves having to deal
with an extraordinary amount and types of projects.

Therefore, in relation to each stage of the process, the preferable relationship between tools,
stakeholders and purposes is considered on the basis of an in-depth understanding of the
peculiarities of each device: Augmented, Virtual or Mixed Reality; possible number of users;
required skills of the involved actors; costs of the tools; possibilities of interaction with the
model and required software. As an example, we will refer to the least expensive and the most
expensive tool: the Cardboard VR glasses and the Cave Automatic Virtual Environment.
Proposed in the stage between emergency relief and early recovery, cardboard VR glasses
can be adopted as very common devices with the aim of engaging inhabitants through an
immersive yet non-interactive visualization. In this way, a non-expert community, equipped
with very inexpensive virtual reality devices implementing any kind of smartphone, can become
part of the decision-making process.

The Cave - the most expensive tool considered in this research - is proposed to be used both
in peacetime and during the reconstruction process. This VR space can allow around 30 people
wearing special 3D glasses to be simultaneously immersed in the virtual reality of the design
proposal and discuss it together. In peacetime, an open debate on how to improve the selected
project in the competition is imagined between designers, enterprises, decision-makers,
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DPC and research centres (considered as possible owners of the tool, the HTWK Leipzig was
considered as such in the doctoral research). Furthermore, the Cave is proposed during the
reconstruction phase to discuss the transformation of temporary settlements or the demolition
and reconstruction of collapsed buildings between local administration, research centres and
DPC.

Thus, the proposed strategy shows how a complex design process can be enabled and
implemented in its different stages and according to its many stakeholders when using AR,
VR and MR visualization tools. Moreover, the devices considered here were studied not only to
realistically and immersively represent an architectural project, but above all to optimize the
design, production and construction processes by reconsidering the involved bodies [Bianchetti
2020% merging together virtuality and reality as augmented bodies.
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FIGURES

Fig. 1 - Giovangiuseppe Vannelli. A possible strategy to integrate reality, virtuality and stakeholders in
post-disaster design to foster participation, 2022, scheme and pictures. Authors with Christian Irmscher.
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